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1.0 INTRODUCTION
1.1 BSUMMARY

The U.S. Environmental Protection Agency (EPA), Office of
Air Quality Planning and Standards (OAQPS), Emission 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 cocal-fired kiln
operations used by brick manufacturing facilities. The Emission
Measurement 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. (MRI) collected samples of the process
materials and obtained process data during testing.

EPA/EIB and the Brick Institute of America considered the
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 kxiln combustion zone. A facility site plan
showing the layout of the operation and the sampling locations is
presented in Figure 1.1-1.

The test program was conducted from July 27, 1993 through
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 (PN, o) was performed at the
baghouse outlet. In addition, background ambient air sampllng
for PM and PM,, was conducted around the crushing, screening and
storage bulldlng. 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.

Source sampling at the kiln was performed on both the dryer
exhaust stack and the kiln combustion exhaust stack. The dryer
exhaust stack was sampled for methane, ethane and total
hydrocarbons on July 28, 1993. The kiln exhaust stack was
sampled for the following pollutants:

methane/ethane;

total hydrocarbons,

PM, o+ condensible particulate matter (CPM) ;
multiple metals;

hydrogen fluoride (HF);

nitrogen oxides (NO));

carbon monoxide (CO)

volatile organic compounds (VOC);

semivolatile organic compounds (SVOC).

» * L » . [ ] L ] [ ] .
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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.

TABLE 1.1-1: Targeted Metals for Johnson City Brick (Johnson
City, Tennessee) :

_

METAL

antimony
arsenic
beryllium
cadmium
chromiunm
lead
manganese
mercury
nickel
phosphorus
selenium




TABLE 1.1-2: Targeted Volatile Compounds
]
COMPOUND (VALIDATED') COMPOUND (NOT VALIDATED?) n
. chloromethane acetone” l]
‘ bromomethane carbon disulfide
i methylene chloride 2=-butanone
i chlorofornm 1,1,1-trichloroethane
: trichlorofluoromethane” vinyl acetate
carbon tetrachloride 2~hexanone”
trichloroethene” toluene
benzene ethylbenzene
tetrachloroethene styrene
o-xylene

m-/p-xylene

; validated Analyticat Method

« Not a vValidated Anatytical Method
i Not & Listed HAP.

TABLE 1.1-3: Targeted Semivolatile Compounds

Lo e ae——— ——

| COMPOUND (VALIDATED') COMPOUND (NOT VALIDATED?)
|3
4 phenol 2-methylphenol”
naphthalene dimethylphthalate
dibenzofuran
di-n-butylphthalate’

bis(2-ethylhexy)phthalate

; Validated Analytical Method

« Not a Validated Analytical Method
Kot a listed HAP,




1.2 TEST PROGRAM PERSONNEL

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

® BETS, Inc., Project Manager, Ted Handel 703/265-0004
® EIB Technical Coordinator, Ron Myers 919/541-5407
s EMB Field Test Coordinator, John Brown 915/541-0200
B General Shale Contact, Dave McNees 615/282-4661
® MRI Process Monitor, Bryan Schrager 919/677-0249

2.0 PROCESS DESCRIPTION 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.l, No.12, and No.l16. The Johnson City
plant has an annual 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
cne minute out of every three.

Emissions from the following operations were studied:

(1) raw material crushing and screening operations.
(2) brick drying process within the kiln.
(3) brick firing process within the kiln.

2.1 Raw Material Crushing, Screening and Storage Operation

A simplified process schematic for the raw material crushing
and screening operation is given in Figure 2.1-1.

The raw material (shale) is transported from the excavation
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 4’ 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. The material exiting the Claypactor is conveyed back to

5
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the Leahy vibrating screens. The undersized material from the
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.

RN Zwm\m VA N Beghoure
L i }

Via Dump Truck Dust Fick-Up Points

Primary g:‘: PASCO

Crusher Crinder Claypacior

Dust Pick-Up Dusi Pick~-Up

Points \)/\ /\/ Points
1

4°X5' I — I ][
Vibrating 1 l l 1 To Storage

Screens
Undersize Material Hins

Oversize Malerial

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 bulléang. The
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

Particulate emissions from the size reduction and screening
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. All
access doors except the shale loading door were closed during
sampling. The discharge at the bottom of the baghouse was tested
for total mass. Figure 2.1-2 presents a schematic of the

6
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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 4

Collected
Particutate

——————
Discharges _________-—————‘-"—__'

Floor Level

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

2.2 Mixing and Bxtrusion 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. Water and sand are mixed
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.



2.3 Kiln Operation

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

(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.

—_ ] 30" |—
|- 6" Ports
L~
54
B2.25"
3" Port
-~
=
32.5" T
15'!

Roof Line

i

36"

¢

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. The stack is rectangular in shape and measured
24" x 25", Figure 2.3-2 displays a schematic of the sampling
locations for the kiln combustion zone exhaust stack.

6" Ports 28"
E —
51
23" 'T—
@ i
!
3" Port l
| | Kiln A Roofline

44" | |

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



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:

b — ——  —  — __ ——————————————————————————————____—J

+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.): 6-inches

*Number of Cells: 5

*Number of Bags per Cell: 30

+Bag-Type: l16-o0z. Polyester, Double-Density felt bags.
*Bag-Dimensions: 6~inches I.D. by 108-inches long.
Cleaning Cycle: 75 seconds

10
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3.0 BUMMARY AND DISCUSSION OF TEST RESULTS

3.1 Objectives and Test Matrix

The purpose of the test program is to develop emission
factors for the brick manufacturing industry.

The specific objectives of
City Brick Plant were:

(1) Measure the following
grinding, and storage

the test program for the Johnson

emissions for the crushing,
operation:

» Particulate Matter

. PMye.
(2) Measure the following
dryer exhaust stack:

emissions for the kiln at the

. Total Hydrocarbons
. Methane
L] Ethane

(3}

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

Particulate Matter
PMyp

Condensible Particulate Matter
Multiple Metals
Hydrogen Fluoride
Carbon Monoxide
Nitrogen Oxides

Total Hydrocarbons
Methane

Ethane

Volatile Organics
Semivolatile Organics

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.
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TABLE 3.2-1:

Plant.

:BABLHBTHi{S

Overview of Test Program for Johmson City Brick

Exhaust

Kiln Combustion
Exhaust

Kiln Combustion
Exhaust

Kiln Combustion
Exhaust

Kiln Combustion
"Exhaust

Kiln Combustion
Exhaust

Kiln Combustion
Exhaust

Kiln Combustion
Exhaust

Kiln Coal and
Shale

EPA Method 25A
EPA Method 26
Method 0030

EPA Method 29

EPA Method 7E
Modified Heth._lo
Methods 201A/202

Grab

12

Total Hydrocarbons
Hydrogen Flucride

Volatile Organic
Compounds

Multiple Metals/PM
Nitrogen Oxides
Carbon Monoxide
PM/PM10 and

Condensible PM

Elements, Ash,
moisture

| Baghouse Outlet EPA Method 201A PM/PM10 07/27/93
outside of Crushing Ambient Hi-Vol Background PM, PM10 07/27/93
& Screening Bldg.
i Storage Bldg. Grab 8ieve, Moisture
Baghouse Catch Grab PM 07/27/93
[ XKiln A Dryer Stack EPA Methods 1-4 Velocity, Moisture, 07/28/93
Gas Flowrate
Kiln A Dryer Stack EPA Method 25A Total Hydrocarbons 07/28/93
Kiln A Dryer Stack Modified Meth. 25A Methane/Ethane 07/28/93
Kiln Combustion Method 0010 Semivolatiles 07/29-30/93
Exhaust .
Eiln Combustion Modified Meth. 25A Methane/Ethane 07/29-30/93

07/29-30/93
07/30-31/93
07/29-30/93
07/30-31/53
07/30-31/93
07/30-31/93

.07/31/93

07/27/93

I
“
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3.3 Field Test Changes, Problems, and Comments
3.3.1 Kiln Combustion Exhaust Stack:

3.3.3.1 Continuous Emissions Monitoring: The
continuous emissions monitoring for total hydrocarbons revealed a
steady decline in THC concentrations from the 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 25A test runs. All Method 25A CEM data for the
kiln combustion exhaust is contained in Appendix D.l1.4 of this
report.

The oxygen CEM during test run 3 of Method 201A/202 testing
at the Kiln Combustion Exhaust (KCE-M202A/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 Summary of Results

3.4.1 Crushing, Screening, and Storage Operation Sampling

3.4.1.1 Ambient Sampling: 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. Table 3.4.1-1 presents the
average PM and PM,, concentrations measured. The field and
laboratory data for the ambient monitoring is contained in
Appendix B.3.
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TABLE 3.4.1-1: Summary of Ambient Hi-Vel Sampling for TSP and
PM,, at the Johnson City Brick Plant.

Run 1 Run 2 Run 3 Average
TSP:
Date 07/27/93 07/27/93 07/27/93 .&
Start Time 07:41 10:45 14:12
End Time 10:38 14:06 17:08
l Average Flow - scfm 39.9 40.1 41.3
TSP Conc. - ug/m1 202.1 161.8 133.0 165.6
PM,,2
Date , 07/27/93 07/27/93 07/27/93
Start Time 07:28 10:37 14:00
End Time 10:25 13:55 17:04
Average Flow - scfm 39.6 39.4 40.7
PM,, Conc. - ug/m? 159.3 106.4 103.3 123.0
ﬂPercquage PM,, 78.8 65.8 77.7 74.1

3.4.1.2 particulate and PM,, Emissjons at the Baghouse
Outlet: Sampling for total filterable particulate and 10 micron
or smaller particulate was conducted using EPA Method 201A. The
total particulate emissions, including TSP and PM,,, averaged
0.00345 grains per dry 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. Table 3.4.1-2 presents
a summary of the Method 201A test program. Detailed data and
results for each Method 201A test run are contained in Appendix
B.1l.

In addition to the PM measured during the Method 201A
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. The total particulate lcading may be estimated
by combining the total PM from the Method 201A testing and the
particulate measured from the baghouse catch.

14
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TABLE 3.4.1-2: Summary of Baghouse Outlet Particulate Emissions

L o ]
BO-M201A-R2 BO-M201A-R3

RUN I.D.
DATE

TIME STARTED
TIME ERDED

SAMPLING PARAMETERS

Metered Volume -~ dcf
Corrected Volume -~ dscf
Total Test Time - min

% Isokinetics

D50

GAS PARAMETERS

Gas Temperature -~ oFf
Oxygen - &

Carbon Dioxide -~ %
Moisture ~ %

GAS FLO TE
Velocity - ft/sec

Actual Volume - acfm
Standard Volume - dscfm

+

PM10 EMISSIONS

Concentration - gr/dect
Maes Rate - lb/hr

PM> 10u EMISSIONS

Concentraticon -~ gr/dscf
Mass Rate - lb/hr

TOTAL PM

Concentration - gr/dscf
Mase Rate - lb/hr

PERCENT AS PM,,

%

BO-M201A~R1

07/27/93
09:04
10:17

29.664
29.363

103.9
9.71

9.16E-04
0.145

4.44E-03
0.700

79.4
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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

2.76E-04
0.042

1.64E-03
0.247

83.1

07/27/93
13:05
14136

42.414
40.152
20
99.3
9.54

B6.8
20.8

o.l
3.51

46.37
17540
16034

1.23E-03
0.168

1.23E-03
0.169

2.46E-03
0.338

49.9

AVERAGE

2.37E-03
0.362

1.07E-03
0.1587

3.45E-03
0.519

70.8




3.4.1.3 Process Sampling: 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. The third sample sieve analysis revealed an
overall smaller mean particulate diameter. The two consistent
samples had an average of 60.1% particles less than 18 mesh or
1000 micronse. The third sample contained 73.6% particles less
than 18 mesh. The third sample contained a larger percentage of
emallexr 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 60 mesh is comparable for all three samples.
Moisture analyses for the three samples ranged from 8.11% to
10.81%.

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

Operation.

L (.  __ —————— ————— — ]
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 47.91 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 27.717 30.90
100 Mesh Sample 150 24 .82 26.20 27.53
200 Mesh Sample 75 16.24 18.42 16.70

b= _— —____ — — 1

3.4.2 EKiln A Dryer Stack Sampling

3.4.2.1 Total Hvdrocarbons, Methane, and Ethane Emissions:
Total hydrocarbon (THC) emissions were monitored instrumentally

in accordance with procedures outlined in the Code of Federal
Requlations, Title 40, Part 60 (40 CFR 60), Appendix 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

16
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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 1lb/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.
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TABLE 3.4.2-1: Summary of Riln A Dryer Exhaust Total

Hydrocarbons, Methane, and Ethane Emissions

. —————— ———————_____—_—————————________— o]

RUN I.D. EKAD-M1-4-R1 KAD-M1—4-R2 KAD-M1-4-R3
DATE 07/28/93 07/28/93 07/28/93
TIME STARTED 11:05 12:40 14:15
TIME ENDED 12:05 13:40 15:15
SAMPLING PARAMETERS

Metered Volume - dcf 35.484 35.162 36.160
Corrected Volume - decf 33.403 32.583 33.363
Total Test Time - min 60 60 60
GAS PARAMETERS

Gas Temperature - oF 145.3 143.5 148.0
Oxygen = % ) 19.4 . 18.8 18.7
Carbon Dioxide - & 0.1 c.8 0.8
Moisture - % 6.6 6.10 6.8

GAS FLOWRATE

Velocity - ft/sec 60.16 60.46 60.4%
Actual Volume - acfm 17720 “17806 17817
Standard Volume - dscfm 14483 14689 14474
THC EMISSIONS

Conc. - ppmwv (as Propane) 3.72 3.58 3.82
Conc. - ppmdv (as Propane) 3.99 3.81 4.10
Conc. -~ ppmdv (as Carbon) 11.96 11.44 12.30
Mass Rate - lb/hr (as carbon) 0,324 0.314 0.333
METHANE AND ETHANE EMISSIONS®

Conc. - ppmwv (as Propane) 2.13 l.62 1.42
Conc. = ppmdv (as Propane) 2.28 1.73 1.52
Conc. - ppmdv (as Carbon) 6.85 5.18 4.57
Mass Rate - 1b/hr (as Carbon) 0.186 0.142 0.124
TGNMO EMISSIONS

Mass Rate - lb/hr (as Carbon) 0.138 0.172 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

® Methane/Bthane emissions are Sised on a l4-minute test conducted
immediately prier to each THC test run.
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3.4.3 Kiln Combustion Exhaust Stack Sampling

3.4.3.1 PM, PM,,, and CPM Emissions: Particulate emissions
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
1b/hr. All three runs measured relatively consistent particulate
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,, emissione measured during EPA Method 201A/202
testing averaged 0.085 gr/dscf at a mass emission rate of 3.14
1b/hr. The combined PM,, and particulate matter greater than 10
4 measured during the testing averaged 4.27 lb/hr. The
condensible particulate matter (CPM) was measured utilizing
Method 202. The CPM averaged 0.026 gr/dscf at a mass emission
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 201A/202 test program which is
presented in detail in Appendix D.1l.1.
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TABLE 3.4.3-1: Summary of the Kiln Combustion Exhaust PM, PM,,,
and CPM Emissions

— o ————————————————————————————————————— —  ——  — —— ———————

RUN 1.D. KCB-M201A/202-R1 KCE-M201A/202-R2 KCE-M201A/202-R3 AVERAGE
DATE 07/31/93 07/31/93 07/31/93

TIME STARTED 11:45 14:07 16:49

TIME ENDED 13:29 15:55 18:26

SAMPLING PARAMETERS

Metered Volume - def 41.126 44.103 36.054 38.590
Corrected Volume - dpcef 39.685 42.171 34.080 36.882
Total Test Time - min 94 100 81.0 87.5
% Isckinetics 107.2 114.8 107.2 107.2
D50 9.47 9.52 9.39 9.43

GAS PARAMETERS

Gas Temperature - oF 333.6 331.5 342.0 337.8
Oxygen -~ % 13.12 13.04 12.01 12.57
Carbon Dioxide - % 6.62 6.58 6.47 6.55
Moisture - % 10.25 9.76 11.43 10.84

GAS FLOWRATE

Velocity -~ ft/sec 28.83 26.70 29.44 29.13
Actual Volume = acfm 7208 6675 7359 7284
Standard Volume - decfm 4318 4030 4308 4311
PM10 EMISSIONS

Concentration - gr/dscf 0.090 0.073 C.080 0.085
Mass Rate - lb/hr 3.323 _ 2.517 2.958 3.141

PM> 10 MICRON EMISSIONS

Concentration ~ gr/descf 0.032 0.044 0.0386 0.034
Mags Rate - lb/hr 1.171 : 1.529 1.334 1.252

CPM EMISSIONS

Concentration - gr/dacf 0.024 ' 0.042 0.028 0.026
Mase Rate - 1b/hr 0.883 1.454 1.026 0,955
IOTAL PM EMISSIONS

Concentration - gr/dscf 0.145 0.159 0.144 0.145
Mass Rate - 1lb/hr 5.378 5.500 5.318 5.348
%

3.4.3.2 Trace Metals Emissions: Trace metal sampling was
performed -together with total particulate sampling utilizing EPA
Method 29. Table 3.4.3-2 presents a summary of the trace metal
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. Detectable quantities of all the metals were
detected in each of the sample runs. Detailed data and results
for each Method 29 test run is provided in Appendix D.1.2.

TABLE 3.4.3-2: Summary of the Kiln Combustion Exhaust Multiple
Metals and Total Particulate Emissions

e e _ _ ___ __ — — —  — — . —— __ ———_——— _ _____ _ _]

RUN I.D. KCE-M29-R1 KCE-M29-R2 RCE-M29-R3 AVERAGE
DATE 07/30/92 07/30/92 07/31/92
TIME STARTED 12:28 15:12 09:05
TIME ENDED 14:44 17:31 11:24
SAMPLING PARAMETERS
Metered Volume ~ dcf 73.243 74.772 72.554 73.523
Corrected Volume - dscf 70.904 72.097 71.292 71.431
Total Test Time - min 120 120 120 120
% Iesckineticsa 107.7 107.7 105.9 107.1
GAS PARAMETERS
Gas Temperature - oF 334.0 336.5 336.0 335.5
Oxygen - % 13.16 12.86 13.10 13.04
Carbon Dioxide - % 6.53 6.34 6.62 6.49
Moisture = % 10.80 10.563 10.46 10.583
GAS FLOWRATE
Velocity - ft/sec 28.83 29.40 29.49 29.24
Actual Volume - acfm 7208 7349 7373 7310
Standard Volume -~ dscf 4294 4368 4392 4351
PARTICULATE EMISSIONS
Concentration - gr/decf 0.1199 0.1229 0.1330 0.1253
Conc. - gr/dscf @ 7% 02 0.2153 0.2124 0.2370 0.2216
Mass Rate - lb/hr 4.41 4.60 5.01 4.67
METALS EMISSIONS - 1b/hr
Antimony 1.06E-04 8.74E=05 9.67E-05 9.65E-05
Arsenic 8.71E-04 9.01E=04 9.21E-04 8.98E-04
Beryllium 9.94E-05 1.07E=04 1.09e-04 1.05E-04
Cadmium 2.95E=05 2.37E=05 1.43E-0S 2.25B-05
Chromium 4.97E-04 5.16E-04 5.69E=04 5.27E=-04
Lead 6.13E-04 6.27E-04 5.08E-04 5.83E-04
Manganese 3.27E-04 3.11E-04 3.10E-04 3.16E-04
Mercury 6.77E-04 6.03E-04 6.69E~04 6.50E-04
Nickel 1.07E=03 1.12E=-03 1.30E-03 1.16E-03
Phosphorus 3.62E=03 3.61E-03 3.84E-023 3.69E-03
Selenium 2.98E-03 2.89E-03 3.41E-03 3.09E-03
21




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

RUN 1.D. KCE-M7B/108-R1 KCR-M7E/10B-R2 KCE-M7R/10B-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 11:24

GAS PARAMETERS*

Gas Temperature - oF 334.0 336.5 336.0 335.5
Oxygen - % 13.16 12.86 13.10 13.04
Carbon Dioxide - % 6.53 6.34 6.62 6.50
Moisture ~ % 10.60 10.53 10.46 10.53

GAS FLOWRATE*

Velocity - ft/eec ' 28.83 29.40 29.4% 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
Masa Rate - lb/hr 5.96 6.21 6.21 6.13

NOx EMISSIONS

Concentration « ppmdv 160.36 145.17 156.55 154.03
Maos Rate - lb/hr (as NO2) 4.93 4.54 4.93 4.80

¢ Gas parameters and gas flowrate data were taken from EPA Method 29
testing which was conducted concurrently.

22




3.4.3.4 drogen Fluoride igsions: Hydrogen fluoride
sampling was conducted using EPA Method 26. The concentration of
hydrogen fluoride averaged 110.1 ppmdv @ 7% O, 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.

TABLE 3.4.3-4: Data and Results for Kiln COmbustion Exhaust
Hydrogen Fluoride Testing.

RUN NUMBER ECE-M26-R]l KCE-M26-R2 KCE-M26-R3 AVERAGE
DATE 07/30/93 07/30/93 07/31/93
START TIME 12:28 15:12 09:05
END TIME 14:44 17:31 11:24

SAMPLING DATA

Initial Meter Volume - 1 934.790 1175.340 1420.070 1176.733
Final Meter Volume -~ 1 1175.070 1415.970 1664.410 1418.483

Net Meter Volume - 1 240.280 240.630 244.340 241.750
Average Meter Temp. - F 112.1 116.6 106.5 1l1.8
Barometric Pres. - in.Hg 29.97 29.97 30.00 29.98
Avg. Meter Pres. - in.W.C. 2.4 2.4 2.4 2.4
Meter Cal, Factor - Gamma 0.9985 0.9985 0.9985

Corr. Meter Volume - dscf 7.875 7.825 8.096 T T7.932
Oxygen = f%dv= 13.16 12.86 13.10 13.04

GAS FLOWRATE DATAw

Velocity - ft/sec 28.83 29.40 29.49 29.24
Actual Volume - acfm 7208 7349 7373 7310
Standard Volume - decfm 4294 4368 4392 4351

LABORATORY DATA

Fluoride Analysis

Total Liquid Volume - ml 73.0 68.0 80.0 73.7
Pluoride Conc. - mg/liter  74.0 106.0 259.0 146.3
BF_EMISSIONS

Concentration - ppmdv 30.672 41.188 114.439 62.099
Conc. - ppmdv @ 7% 02 55.082 71.208 203.935 110.075
Mass Rate - 1b/hr 0.410 - 0.561 1.566 0.846

® Gap flowrate and oxygen content data were taken from EPA Method 29
testing which was conducted concurrently.
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"~ 3.4.3.5 ota drocarbons ethane, and Ethane issions:
Total hydrocarbon (THC) emissions were monitored

instrumentally in accordance with procedures outlined in EPA
Method 25A. 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. The methane and ethane concentrations were measured
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.

The THC emissions steadily declined during the Method 25A
testing. The first Method 25A test run (KCE-M25A-R1l) measured an
average mass rate of 1.21 1lb/hr reported as carbon. The second
and third runs (KCE-M25A-R2 and KCE-M25A-R3} averaged 0.68 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.

The THC concentration measurements were continued beyond the
three valid EPA Method 25A test runs to evaluate the trend in THC
concentrations. All continuous emissions monitoring data are
contained in Appendix D.1.4.
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TABLE 3.4.3-5: Summary of the Kiln Combustion Exhaust THC and

Methane and Ethane Emissions.

- e e

RUN I.D. ECE-M25A-R1 KCE-M25A-R2 KCE-M25A-R3
DATE 07/29/93 07/29/93 07/29/93
TIME STARTED C8:48 11:38 14:26

TIME ENDED 10:48 13:38 15:26
AS TERS*

Gas Temperature - oPf
Oxygen - %

carbon Dioxide - &
Moisture - %

AS FLOWRATE+*

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

cC E ONS

Conc. - ppmwv (as Propane)
Conc. - ppmdv (as Propane)
Conc. - ppmdv (as Carbon)
Mase Rate - lb/hr (as Carbon)

METHANE/ETHANE EMISSIONSw**
Conc. - ppmwv (as Propane)
Conc. - ppmdv (as Propane)

Conc. - ppmdv (as Carbon)
Masa Rate = lb/hr (as Carbon)

TGNMC_EMISSIONS
Mase Rate - lb/hr (as Carbon)

327.5
15.9

9. 58 .

29.52
7381
4488

43.50
48.11
144.33
1.2

20.98
23.20
69.61
0.584

0.626

327.5
15.9
4.5
9.58

29.52
7381
4488

24.45
27.04
81.12

0.68

18.11
20.03
60.09
0.504

0.176

336.1
14.7
5.6
8.36

28.79
7198
4388

13.27
14.48
43.44

0.36

20.39
22.25
66.75
0.548

AVERAGE

330.4
15.5
4.9
9.17

29.28
7198
4455

27.07
29.88
89.63

0.75

19.83
21.83
65.48
0.545-

0.401

®* Gas parameters and gas flowrate data are taken from RCE-MO010-R1l for

M25A runs 1 and 2 and KCE-MO010=-R2 for M25A run 3.

** Mgthane/Ethane emissions are calculated from the average of two l4-minute
tests; one conducted prior to and one conducted after each of the

individual M25A test runs.
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3.4.3.6 YVOC Emissions: Volatile organic compounds (VOC)
emissions were sampled using Method 0030 targeting the compounds
identified in Table 1.1-2. 1In addition, the samples were
analyzed for the Method 8240, Table 2 list of volatile compounds.
Detectable quantities of bromomethane, methylene chloride,
trichlorofluoromethane, 1,1,1-trichlorocethane, ethylbenzene, m-
/p-xylene, and o-xylene were found in one or more of the sample
runs. Table 3.4.3-6 contains a summary 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. KCE-M0030-R1 XCE-M0030-R2 ECE-M0030-R3 AVERAGE!
DATE 07/29/93 07/29/93 07/29/93

START TIME 09:23 14:12 08:15

END TIME 12:50 17:49 11:33

POLLUTANT CONCENTRATION -~ lb/hr

Chloromethane ® §5.85E~04 < 6.29E-04 e 1,11E-03 < B8.09E=04
Bromomethane 1.45E-04 1.56E=-04 1.69E-04 1.57E-04
Trichlorofluoromethane 4,.54E=-05 * 2,.29E-05 ® 1 _99E-04 ®* B.90E-05
Carbon disulfide < 6.52E-07 e 2,21E-05 * 2,25E-05 * 1.51E-05
Acetone ® 6§.09E-03 ® 2 _,58E-03 ® §4.78E-03 ® 4.49E-03
Methylene chloride 1.57E-05 0.00E+00 0.00E+00 5.24E-06
Chloroform < 6,52E-07 < 6.63E-07 < 6&.60E-07 < £.58E-07
Vinyl acetate < 6,52E-07 < 6.63E-07 < &6.60E-07 < 6.58E-07
2-Butanone * 1,.89E-03 ® 1,72E-03 ® 1,34E-03 *® 1.65E-03
1l,1,1-Trichlorcethane < 6.52E-07%7 < 6,63E-07 < 3,37E-04 < 1.13E-04
Carbon tetrachloride < 6.52E=07 < 6.63E-07 < 6.60E-07 < 6.58E=-07
Benzene ® 1.97E=03 ® 1.87E-0Q3 * 1.84E-03 ® 1.89E-03
Trichloroethene < 6.52E-07 < 6,63E-07 < 6.60E-07 < 6.858E-07
Toluene * 2,.05E-03 e 1 _85E-03 ® 1,33E-03 ® 1,.64E-03
Tetrachloroethene < 6.52E-07 < 6.63E-07 < 6.60E-07 < 6.58E-0Q7
2-Hexanone < 5,22BE-06 < 5.52E-06 < B5.50E-06 < 5.41E-06
Ethylbenzene . 1.77E=-04 1.23E-04 1.17E-04 1.39E-04
m-/p-Xylene ® 1,20B-03 7.94E-04 6.07E-04 * 8.66E-04
o-Xylene 4.11E-04 2.78E-04 2.37E-04 3.09Eg-04
Styrene < 6,52E-07 < 6.638-07 < 6.60E-07 < 6.5BE-07

NN SN 0N G0N NN JOR MR NN N _Jum .m0

1 The emission values for each run represent the average of two pairs of
VOST tube analyses. See Appendix D.1.5 for more detailed test results.
< Not detected.

* Detected but below the quantitation limit; quantity is estimated.
%
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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-ethylhexyl)phthalate. In addition, the
samples were analyzed for the Method 8270, Table 2 list of semi-
volatile compounds. Detectable quantities of phenol,
naphthalene, di-n-butylphthalate, and bis(2-ethylhexyl)phthalate
were found in one or more of the sample runs. Table 3.4.3-7
presents a summary of the Method 0010 test program. Detailed

data and results for the SVOC testing are contained in Appendix
D.1l.6.

3.4.3.8 (Coal and Shale Testing: 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.

- —— . —  ——__—  —— — """ —— "~ . —— —— |
KCE-MOO10-R1 ECE-M0010-R2 KCE-MO010-R3

RUN I.D.
DATE

TIME STARTED
TIME ENDED

SAMPLING PARAMETERS

Metered Volume - dcf
Corrected Volume - dscf
Total Test Time - min

% Ieokinetics

GAS PARAMETERS

Gas Temperature = oF
Oxygen - %

Carbon Dioxide - &
Moisture - %

GAS FLOWRATE
Velocity - ft/sec

Actual Volume - acfm
Standard Volume - decfm

7/29/93
08:43
13:11

150.256
142.521
240
103.6

327.5
15.9
4.5
9.58

29.52
7381
4488

SEMIVOLATILE EMISSIONS (lb/hr)

VALIDATED COMPOUNDS
Phenol
Naphthalene

NOT VALIDATED COMPOUNDS

2=Methylphencl <
Dimethylphthalate <
Dibenzofuran <

Di-n-butylphthalate

0.00E+00
1.10E-04

1.30E-05
4.46E-06
3.B3E-06

*AA

0.00E+00
bis(2-Bthylhexyl)phthalate 0.00E+00

7/29/93
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
0.00E+00Q

1.48E-05
5.56E-06
2,75E-06
0.00E+00
1.88E-04

AAA

{

7/30/93
08:1S
11:45

120.078
115.462
152
105.5

332.8
10.1
9.6
7.9%

29.06
7264
4461

3.93E-04
2.71E-05

1.49E-05

5.72E=-06
4.91E-06
0.00E+00
8.08E-04

AVERAGE

129,209
122.559
208
103.7

332.1
13.6
6.6
8.64

29.12
7281
4445

2.36E-04
4.56E-05

< 1.42E-05
< 5,25E-06
* 2,75E-061

0.008+00
3.32E-04

Not detected

oA
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4.0 SAMPLING AND ANALYTICAL PROCEDURES FOR AMBIENT TESTING

4.1. Ambient Particulate Matter (PM and PM,,) - 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 Sampler Setup 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 Sampler Operation and Filter Recovery: A pre-tared,
numbered gquartz 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..




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. The results of EPA Method 1 analysis for each
sampling location are provided in the following sections.

5.1.1.1 gampling and Traverse Points for the Baghouse
Qutlet Stack: Figure 5.1.1-1 presents a sBchematic of the

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.

5.1.1.2 Sampling and Traverse Points for the Kiln A Dryer .

Stack: A total of 24 points (12 points for each of two ports)
were utilized for all gas flowrate measurements at the Kiln Dryer
Stack location. Figure 5.1.1-2 displays a schematic of the
traverse points used to measure flue gas velocity, temperature,
moisture.

5.1.1.3 Sampling 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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DISTANCE FROM
POINT] % ID INSIDE OF PORT
(inches)
1 2.1 1.00*
2 6.7 2.2B
3 11.8 4.01
4 17.7 6.02
S| 25.0 8.50
6 35.6 12.10
7 64.4 21.90
8 75.0 25.50
g9 82.3 27.98
10 88.2 29.99
11 93.3 31.72
12 97.9 33.00*

* Points moved 1—inch away from stack wall.

INSIDE STACK DIAMETER 34 in |2.83 ft
DISTANCE UPSTREAM FROM .
DISTURBANCE 92 in .12.7 DIA
DISTANCE DOWNSTREAM FROM .
DISTURBANCE 22 in |0.6 DIA
FPigure 5.1.1-1: Baghouse duct sampling and traverse point

locations.
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* Points moved 1-inch away from stack wall.

-t 30.0

—5
4
—3
-2

-

i

DISTANCE FROM
POINT] % iD INSIDE OF PORT
(inches)
1 2.1 1.00*
P 6.7 2.01
3 11.8 3.54
4 17.7 5.22
5 25.0 7.50
& 356 10.68
7 64.4 19.32
8 75.0 22.50
9 82.3 24.69
10 88.2 26.46
11 93.3 27.99
12 | 97.9 29.00°

INSIDE STACK DIAMETER 30 in 2.5 ft

DISTANCE UPSTREAM FROM ,
DISTURBANCE 68.5 in|2.3 DA

DISTANCE DOWNSTREAM FROM .
DISTURBANCE 49.8 in| 1.7 DIA

Dryer Exhaust Stack Sampling and Traverse
Point Locations.
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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. The pitot tubes were calibrated against a NBS traceable
pitot tube in accordance with Method 2 procedures. Calibrated
Type-K thermocouples were used to determine stack gas
temperatures. Velocity and temperature measurements were made at
each of the traverse points determined by EPA Method 1.

5.1.3 Molecular Weight Determination - EPA Method 3 and 3A:

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
pellutant 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 Ml1/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.

EPA Method 3A procedures were followed for measuring flue
gas composition at the kiln combustion exhaust stack for all
testing except SVOC. Method 3A involves measuring gas
composition (0, and C0O,) instrumentally. Sampling was conducted
concurrent with pellutant testing with integrated gas samples as
part of the continuous emissions monitoring system.

5.1.4 Flue Gas Moisture Content - EPA Method 4: The flue
gas moisture content was measured in conjunction with each of the
pollutant tests according to the sampling and analytical
procedures outlined in EPA Method 4. The flue gas moisture for
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.
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Figure 5.1.3-1: EPA Method 3 Sampling Train

5.1.5 PM and PM,, Sampling - EPA Method 201A: EPA Method
201A was used for determination of PM and PM,, 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.

$.1.5.1 Sanmpling Train Descriptions: The Method 201A train
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 Fiqure 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 (Dy;). The required particle size for a valid
test run ranges from 9 um to 11 um. After the sample gas passes

35




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 Preparation: 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 1l0pym. A nozzle was selected by comparing
the velocity heads from the velocity traverse with the Ap,,, and
Ap..x calculated for each nozzle.

5.1.5.3 Sampling Train Operation: Throughout the sampling

run the orifice pressure head was maintained at the pretest
calculated value. If the stack gas temperature varied by more -
than 28°F from the pretest average temperature, then the orifice
pressure head was determined using the pretest average t 28°F.

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. This procedure was repeated for the remainder of the

- traverse points,
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Pigure 5.1.5-1: EPA Method 201A/202 Sampling Train

5.1.5.4 Sample Train Recovery: During the run, if
necessary, and following the run, the filters were gquantitatively

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 teo
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 impinger
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.
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Cyclone ond Front-half of ' Cyclone Impinger 5
Filter "Turnoround Cup"  Filter Holder Housing Silica Ge!

Carefully remove
and place in

petri dish

|
Brush loose Rinse Rinse Rinse Empty contents
porticulate with with with into sample
onto filter acetone ocetone ocetone container

Seal petri dish

<

Container 1 Container 2 Contoiner 3 Container 8
(Discard)
Piqure 5.1.5-2. Method 201A Recovery Procedure

Source: 40 CFR Part 51, Appendix M

5.1.5.5 PM,, Analyses: Analyses of the glass fiber filters
and cyclone acetone rinses from the Method 201A sampling trains
were performed gravimetrically in accordance with EPA Method 5
procedures. The total PM,, catch included the 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 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 _Analyses: The PM catch from the Method 201iA
trains included the particulate recovered from the nozzle and the
cyclone, excluding the "turn around" cup and the interior surface
of the exit tube. Analyses of the acetone rinses for PM larger
than 10 micrometers from the Method 201A sampling trains were

performed gravimetrically in accordance with EPA Method 5
procedures.
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5.1.6 PM, PM,. and CPM Sampling - EPA Method 201A/202:
Sampling of total PM, PM and CPM at the combustion zone
exhaust stack was conducLed 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 Sampling Train Pescription: The Method 201A/202
train consists of a cyclone followed by a 47 mm 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.

The stack gases are drawn through the cyclone, the Gelman
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.

5.1.6.2 Pre-Test Preparation: 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 10um. A nozzle was selected by comparing
the velocity heads from the velocity traverse with the Ap . and
Ap .. calculated for each nozzle. The details of the calcufatlons
are provided in Appendix G.2. Two additional pretest
calculations were also needed. First, the orifice pressure head
needed to maintain the necessary cyclcne flow rate was
calculated. Second, the dwell time for the first traverse point
was calculated from the pretest traverse.

5.1.6.3 Sampling Train Operation: Throughout the sampling
run the orifice pressure head was maintained at the pretest
calculated value. If the stack gas temperature varied by more
than 28°F from the pretest average temperature, then the orifice
pressure head was determined using the pretest average t 28°F.

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
peint. This procedure -was repeated for the remainder of the
traverse points.

S$.1.6.4 Sample Recovery and Clean-up: At the conclusion of
the sampling run, the filters were guantitatively recovered into

petri dishes. Following the run, the particulate matter was

‘quantitatively recovered using acetone from all of the surfaces
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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 Blanks: ©One field blank was collected during
the test program for Method 201A/202 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 CPM Analyses - EPA Method 202: 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. The impinger contents and aqueous rinses
were combined with the methylene chloride rinses and extracted
twice with methylene chloride using a separatery 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. The
inorganic fraction was evaporated to dryness at 105°C.

The back-half condensible particulate catch equals the
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.

- 5.1.6.7 PM,, Analyses - EPA Method 201A: Analyses of the
glass fiber filters and cyclone acetone rinses from the PM,
sampling were performed gravimetrically in accordance with EPA
Method 5 procedures. The total PM,, catch included the
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 around" 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.
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5.1.7 Multiple 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. 1In addition, the filter and probe
washes were analyzed for determining PM in accordance with EPA

. Method 5.

5.1.7.1 Sampling Train Description: The testing was

conducted utilizing the multi-metals sampling train as
illustrated in Figure 5.1.7-1. A heated stainless steel probe
with a quartz liner was used to withdraw the gas sample. The
probe was equipped with an appropriately sized integrated quartz
nozzle fused directly to the liner for isokinetic gas withdrawal.

From the nozzle and probe, sample gas was pulled through a
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 * 25°F). Sample gas subsequently
passed through an impinger train consisting of seven glass
impingers immersed in an ice bath. The first impinger was
initially empty. The second and third impingers each contained
100 milliliters of 5% nitric acid/10% hydrogen peroxide solution.
The fourth impinger was initially empty. The fifth and sixth
impingers each contained 100 milliliters of 4% potassium
permanganate/10% sulfuric acid solution. The seventh impinger
contained approximately 200 grams of silica gel. The amount of
moisture collected in the sampling train was quantified in order
to determine the stack gas moisture content in accordance with
EPA Method 4.
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Figure 5.1.7-1: Multiple Metals/TSP Sampling Train

5.1.7.2 Sample Train Preparation: 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.

$.1.7.3 Sample Train Operation: 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 Sample Recovery and Clean-up: At the completion of
each test, the probe was removed from the train and the ends of
the probe and sample train capped. The probe was cleaned on the
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: O©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 Analyses - EPA Method 5: Particulate matter was

determined in accordance with EPA Method 5 procedures. The
filter was analyzed gravimetrically to a constant weight. The
front half rinse was evaporated and analyzed gravimetrically to a
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constant weight. The total particulate catch equaled the sum of
the front half rinse and the filter.

5.1.7.7 ulti-Metals ses - EP ulti-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.

Analyses of the filters and front-half acetone rinses were
conducted after completion of the Method 5 gravimetric analyses.
SW-846 Method (atomic absorption) was used to determine the
metals concentrations.

The sampling train components (including the digested
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. 1In
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.
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5.1.8 drogen Fluoride (HF) - etho : 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.

5.1.8.1 Sampling Train Description: A schematic of the
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. The fifth
impinger was charged with silica gel to absorb any moisture
before the stream enters the dry gas meter.
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Pigure 5.1.8-1: EPA Method 26 Sampling Train

5.1.8.2 Sampl Train Operation: The gas stream was
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 systen
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 Sample Recove and C A schematic of the
recovery of the Method 26 sampling train is contained in Figure
5.1.8-2-
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Pigure 5.1.8-2: EPA Method 26 Recovery Procedure
Source: 40 CFR Part 60, Appendix A

5.1.8.4 Field Blanks: One field blank was collected during
the HF test program at the kiln combustion exhaust stack. The
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 Hydrogen Elgogide Analvses: 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
5.1.8-3.’

52

—tegen s

e - - PR,

| -



5.1.9 Continuous Emissions Monitoring for ©,, CO,, CO, NO ,
and THC - Instrumental Methods: Instrumental monltorlng of the
stack gases were performed in accordance with the following
procedures:

GAS REFERENCE METHOD INSTRUMENT TYPE .

o, Method 3A Teledyne Model 320A Chemical
Cell Portable O, Analyzer

Co, Method 3A HORIBA Model PIR-2000 NDIR
CO, Analyzer

NO, ' Method 7E . TECC Model 10AR 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. The
hydrocarbon analyzer measured the concentrations in parts per
million wet volume as propane (ppmwv as CH,).

5.1.9.1 Sampling System Description: An integrated, remote
instrumental system housing the pollutant gas analyzers as well
as the diluent gas (0, and CO,) monitors were used. The design
incorporated a dry ex ractlve system. All of the instruments
were housed in a trailer located at ground level.

Figure 5.1.9-1 presents a schematic of the dry sampling
system. Each dry sampling system consisted of a heated stainless
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,, €O, and NO, monitors.

The sampling system for the hydrocarbon analyzer
incorporated a heated stainless steel probe, a heated glass fiber
filter, and a heated Teflon sample line. The sample line was
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.
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Pigure 5.1.9-2: Continuous Emissions Monitoring System for
EPA Method 25A.

5.1.9.2 Data Acquisition System: The response outputs of
the monitors were recorded digitally by a Campbell Scientific

Model CR10WP multi-channel data acquisition system. The system
sampled at a rate of 60 Hz, and stored one-minute average values.

5.1.9.3 cCalibration: 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 t+ 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. 1In accordance with Methods 6C and
25A, the instrument drift did not exceed 3% of the instrument
span except for the oxygen monitor on Method 201A/202 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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$.1.10 Volatile Organics Sampling: Sampling for volatile

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

5.1.10.1 Sampling Train Description: A schematic of the
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. The first cartridge was packed with approximately
1.6 grams of Tenax-GC resin. The second cartridge was packed
with Tenax-GC and petroleum~based charcoal (1 gram of

each, approximately 3:1 by volume), with the charcocal on the
outlet end of the cartridge. The first trap retained most of the
higher boiling analytes. Lower boiling analytes and the portion
of the higher boiling analytes that break through the first
cartridge were retained on the second trap. Analytes that
collect in the condensate trap were purged into the second trap
and condenser units. The metering system consisted of vacuum
gauges, a leak-free pump, a calibrated rotameter, and a dry gas
meter.

5.1.10.2 Sampling Train Operation: 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 isclated from the pump and the leak
check noted. The leak rate was less than 0.1 in. Hg per minute.

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

5.1.10.3 ample Train Recovery and Clean-up: 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 Ice" until analysis. A schematic of the recovery is
shown in.Figure 5.1.10-2,
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Lobel ond refrigerate Label and refrigerate
Figure 5.1.10-2: Method 0030 Recovery Procedure

Source: EPA 600/8-84-007

$.1.10.4 Field Blanks: 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.

5.1.10.5 Volatile Organics_ Analyses - thod 00306: The
VOST sorbent cartridges were analyzed for volatile compounds
listed in Method 8240, Table 2. The analyses were performed
using thermal desorption and gas chromatography with mass
spectroscopy (GC/MS) in accordance with Method 0030 procedures,
A schematic of the analytical procedure is contained in Figure
5.1.10-3. Only two of the six pairs of cartridges were analyzed
for each sampling run for reporting purposes.
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Container 1 Container 2
Tenax Tube Tenax/Charcoal Tube
Spike Spike
Thermal desorption Thermaol desorption
with nitrogen with nitrogen
Analysis by GC/MS Analysis by GC/MS
Pigure 5.1.10-3: ‘Method 0030 Analysis Procedure

Source: EPA 600/8-84-007

5.1.11 Semivolatile Organics Sampling: Sampling for semi-
volatile organics was conducted in accordance with Method 0010 of
SW-846.

$.1.11.1 Sampling Train Description: 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. After
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, gquality control checked
amberlite XAD-2 resin. Coolant water maintained at wet-ice
temperature was continuocusly recirculated into the assembly using
a submersible water pump. The condenser cooled the sample gases
and condensed part of the moisture.  The cooled gases and
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
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contained approximately 200 grams of silica gel.

All components

from the nozzle to the fourth impinger were made of glass. All
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.
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Figure 5.1.11-1:
volatile Organics

5.1.11.2 Samplifg Train Qperation:

EPA Method 0010 Sampling Train for Semi-

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 mple Recovery 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 pericodically measured to
insure that the samples did not exceed 32°F. All samples were
express mailed directly to the analytlcal lab for analysis.
While at the lab, the samples were kept in a refrlgerated
compartment until analyzed.

5.1.11.4 Field Blanks: One field blank was collected
during the test program for the Method 0010 tests. The field
blank consisted of a complete sampling train set up on site and
recovered during the recovery of the normal stack test samples.-

5.1.11.5 Semivolatile Organics Analyses: 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 chromatography/mass spectrometry (GC/MS). A schematic of the
analytical procedure is contained in Fiqure 5.1.11-3.
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7.0 QA/QC ACTIVITIES

Specific quality control (QC) procedures were followed to
ensure the continuous production of useful and valid data
throughout the course of this test program. The QC checks and
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

7.1.1 Equipment Inspection and Maintenance: Each item of

field test equipment was assigned a unique, permanent
identification number. An effective preventive maintenance
program was necessary to ensure data gquality. 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 problens
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 Eguipment Calibration: 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 repaired and recalibrated
or retired from service. All equipment was periodically
recalibrated in full, regardless of the outcome of these regular
inspections.

Calibrations are conducted in a manner, and at a freguency,
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 III (EPA-600/4-77-027Db,
August, 1977). When these methods were inapplicable, ETS used
methods such as those prescribed by the American Society for
Testing and Materials (ASTM).
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6.0 FACILITY PROCEBSB DATA

The facility process data reflects the specific operating
conditions of the facility during the testing. This section is
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 EPA/EIB personnel. Appendix I is to
contain all facility operating data.
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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 * 1.5 percent (absolute), the thermocouple and .
potentlometer were considered to be in proper working order for
the test series. After each field use, the thermococuple-
potentiometer system was compared with an ASTM mercury-in-glass
reference thermometer at a temperature within # 10 percent of the
average absolute flue gas temperature data. If the absolute
temperatures agree within + 1.5 percent, the temperature data
were considered valid.

7.1.2.5 Dry Gas Meter and Orifjice: Two procedures were
used to calibrate the dry gas meter and orifice simultaneously.

The full calibration was a complete laboratory procedure used to
obtain the calibration factor of the dry gas meter. Full
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 neter
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. Standard
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.

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. H,0 over the range of 0.4 to 4.0
in. H,0, the arithmetic average of the values obtained during the
callbratlon was used.

7.2 8ampling QC Procedures

7.2.1 Pre-Test QOC Checks and Procedures: The following
pretest QC checks were conducted:

- All sanmpling equipment was thoroughly checked to ensure
clean and operable components.

- Equipment was inspected for possible damage from
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 subseguent calculations
were performed using ETS's own computer facilities. Calculations
were checked at least twice for accuracy.

Emissions sampling egquipment 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 Ppitot Tubes: 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 0.84 * 0.02. This coefficient should not
change as long as the pitot tube was not damaged. The actual
coefficient of each pitot tube was determined using a wind tunnel
calibration against a standard NIST traceable pitot tube. These
calibrations were performed in accordance with EPA Method 2
procedures.,

Each pitot tube was inspected visually upon return from the
field. If a cursory inspection indicated damage or raised doubt
that the pitot remained true to its original calibration, the
pitot tube was refurbished as needed and recalibrated.

7.1.2.2 Impinger Thermometer: Prior to the start of
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 2°F of the reference thermometer. . If the
thermometer was not adjustable, it was labeled with a correction
factor.

7.1.2.3 Dry Gas Meter Thermometer: The thermometer used to

measure the temperature of the metered gas sample was checked
prior to each field trip against an ASTM mercury-in-glass
thermometer. The dry gas meter thermometer was acceptable if the
values agree within + 5.4°F. Thermometers not meeting this
requirement were adjusted or labeled with a correction factor.

7.1.2.4 Flue Gas Temperature Sensor: . All thermocouples

employed for the measurement of flue gas temperatures were
calibrated upon receipt. Initial calibrations were performed at
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.
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«2.3

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.

QC 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

All analytical QA procedures followed those given in each
test method. Each test method along with the prescribed
reference sections regarding auditing procedures are as follows:

Test Method - Reference
Method 29 - Method 29, Section 7

proposed to be added to
Appendix A of 40 CFR 60

Method 26 - Method 26, Section 6.2
of 40 CFR 60

Method 18 - Method 18, Section 7.4.4.3
of 40 CFR 60
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The o0il manometer used to measure pressure across the
Type S pitot tube was léveled 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
tenperature 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 uncontreclled 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 During Testing: 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 QA/QC Checks of Data Reduction

Calculations that were to be used in the field were checked
by the QA officer prior to testing with predetermined data. The
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.

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.

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. Any discrepancies were brought to the
attention of the project manager. If any condition existed that
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, improper storage temperature). All of
the chain of custody information was entered into a database. A
print out of the computerized field log was made and checked
against the chain of custody on the test run sheet. A copy of
the computerized chain of custody accompanied the samples to the
location where they were to be analyzed. Each sample label was
checked again against the computerized field log as it was sent
from sample management. .
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Method 0030 - Method 0030, Section 7.0
of SW - 846

Method 0010 - Method 0010, Section 11.0
: of SW - 846

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
_ EPA Au@it Samplgp.

SAMPLE H399 - High Level | SAMPLE L399 - Low Level
COMPONENT Total u/filter Total u/filter

Antimony 5b 7.28 1.04
Arsenic As 12.8 9.00
Beryllium Be 34.4 2.42
Cadmium cd 40.8 5.43
Chromium Cr 40.0 7.24
Copper Cu 43.1 7.24
Lead Pb 184 21.8
Manganese Mn 37.6 . 5.97
Mercury Hg < 2 < 2
Nickel Ni 180 14.5
Phoaphorus P 64.8 - 48.7
Selenium Se 3.45 1.15
Bilver Ag 7.63 4.57

Thallium 2.85 2.32
110 ' 54.6

7.4 Analytical QC Procedures

All analyses for this program were performed using accepted
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:

- 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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CRUSHING, GRINDING, AND SCREENING OPERATION APPENDICES




APPENDIX B.1
BAGHOUSE OUTLET

DATA AND RESULTS FOR EPA METHOD 201A TESTING




VOLUMETRIC RESULTS - USENG

BO-M201A-R1

RUN NUMBER

DATE 07/27/33

START TIME 09:04

END TIME 10:17

STACK DIAM. 34 inches
NOZZLE I.D. 0.164 inches
METER BOX GAMMA 1.00462

METER BOX dH@ 1.85206
BAROMETRIC 30.09 in.Hg

Cp 0.84

TEST DURATION 66.0 minutes
SAMPLING RESULTS

Metered Volume 29664  dcf
Metered Volume 0.840 dcm
Volume @ Std.Cond. 29.363  dscf
Volume @ Std.Cond. 0.831 dscm
% Water 1.76 %
% isokinetics 103.9 %

Velocity 51.28 fi'sec
Actual Flow 19401  acfm
Std. Flow 18747 scfm
Dry Std. Flow 18418  dscfm
STACK
TEMP STATIC DP DWELL
PCINT (DegF) (in.WC) (in.WC) TIME
1 68 > -10.00 0.75 262
2 69 > -10.00 0.65 2.44
3 70 0.96 2.96
4 75 0.91 2.89
5 75 0.98 2.99
6 75 1.00 3.03
7 78 0.84 2.77
8 77 0.85 2.79
9 77 0.71 2.55
10 77 0.63 2.40
11 78 060 234
12 79 0.59 2.32
13 76 0.55 224
14 72 0.76 264
15 77 0.62 238
16 78 0.72 257
17 78 0.80 2.7
18 78 1.00 3.03
19 78 0.89 2.85
20 78 095 2.95
21 78 0.96 2.96
22 79 0.97 2.98
23 79 0.83 292
24 79 0.75 2.62
25
AVG., 76 > -10.00 0.81 2.71

METHOD 4 DATA
INIT. FINAL NET
(mi) (mb  (mh
IMP.1 100.0 104.0 4.0
IMP.2 100.0 100.0 0.0
IMP.3 0.0 0.0 0.0
IMP.4 0.0
IMP.5 0.0
IMP 6 0.0
IMP.7 0.0
TOTAL 200.0 204.0 4.0
S.G. 200.0 207.2 7.2
METHOD 3 DATA
%02 208 Md 2885
%CO2 0.1 Ms 2866
%CO 0.0 Ps 2935
%N2 79.1 Fo 1.000
02+C02 10.0 %EA 25243
VOLUMETRIC RESULTS - SI .
Velocity 15.63 m/sec
Actual Flow 32962 am3/hr
Std. Flow 31852 smi/r
Dry Std. Flow 31292 dsm3/hr
METER METER TEMPERATURE
DH VOLUME INLET QUTLET
(in.WC) {dcf) (DegF) (DegF)
062 469.104 67 67
062 498768 72 70
0.62 72 71
0.62 74 72
0.62 75 72
062 77 73
062 77 74
062 79 75
062 80 76
062 81 76
0.62 81 77
062 82 . 78
0.62 87 86
062 83 80
062 83 81
0.62 84 82
062 84 82
0.62 85 83
062 85 _ 83
082 85 83
0.62 85 83
0.62 86 84
.62 87 85
0.62 87 86
498.768
062 22664 80




J

EPA METHOD 201A ANALYSES

RUN 1.D. BO-M201A-R1
SUMMARY
CORRECTED
: NET FOR BLANK
COMPONENT (grams) {arams)
PM10:

Probe Wash <= 10 microns 0.00260 . 0.00260

Filter 0.00410 0.00410

TOTAL PM10 0.00670 0.00870
PM (>10 Microns): ‘

Probe Wash > 10 microns 0.00270 0.00174
TOTAL PM 0.0084 0.00844
ANALYTICAL DATA
METHOD 201A COMPONENTS:

: TARE FINAL
rams (grams)
Filter 0.54180 0.54590
Probe Wash Residue <= PM10 66.35430 66.35690
Acetone Blank Residue 67.18690 67.18690
Applicable Acetone Blank
Max. Allowable Blank
Probe Wash Residue > PM10 64.90430 64.90700
Acetone Blank Residue 67.28280 67.28440
Applicable Acetone Blank )
Max. Allowable Blank
PARTICULATE EMISSIONS:
PM10 PM=>10u
Actual Grain Loading (gr/dscf) 0.00352 0.00082
Mass Rate (Ib/hr) 0.556 0.145

NET
rams
"0.00410

0.00260
0.00000
0.00000
0.00087

0.00270
0.00150
0.00146
0.00096

TOTAL PM

0.00444

0.700

VOLUME

(mh
NA

124.0

125.0

124.0
NA

122.0

125.0
122
NA




D50 Calculations

RUN I.D. BO-M201A-R1

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

DSs0

dPmin and dPmax Calculations

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

Dn
0.138
0.15
0.164
0.18
0.197
0.215
0.233
0.264
0.3
0.342
0.39

vn

74 60326
61.32719
51.30361
4258833
35.55520
29.85098
25.41697
19.79829
15.33180
11.79732
8.07207

vmin
62.87641
52.54302
4479688
38.11672
32.77620
28.48740
25.18559
21.04721
17.79213
156.22575
13.23111

vmax
91.91469
76.21100
64.40361
54.18842
45.99485
30.39548
34.30391
27.91599
2290333
18.98377
15.98466

181.0818
0.444895
0.468831
8.710571

181.7729
0.451525

dPmin
1.203301
0.840289
0.610793
0.442211
0.326976
0.247004
0.193065
0.134830
0.086351
0.070560
0.053283

dPmax
2.571394
1.767804
1.262464
0.893741
0.643898
0.472380
0.358167
0.237195
0.159860
0.109889
0.077769




RUN NUMBER

BO-M201A-R2
DATE 07/27/93 METHOD 4 DATA
START TIME 10:55 INIT. FINAL NET
END TIME 12:18 (mb (ml) (ml)
STACK DIAM. 34 inches IMP 1 100.0 1180 18.0
NOZZLE i.D. 0.164 inches IMP.2 100.0 100.0 0.0
METER BOX GAMMA 1.00482 IMP.3 0.0 0.0 0.0
METER BOX dH@ 1.85208 IMP 4 0.0
BAROMETRIC 30.09 in.Hg IMP.S 0.0
Cp 0.84 IMP .8 0.0
TEST DURATION 81.0 minutes IMP.7 0.0
TOTAL 200.0 2180 18.0
S.G. 200.0 2049 438
SAMPLING RESULTS METHOD 3 DATA
Metered Volume 37423  dof %02 208 Md 2885
Metered Volume 1.060 dcm %C02 0.1 Ms 2853
Volume @ Std.Cond. 35918  dscf %CO 0.0 Ps 29.35
Volume @ Std.Cond. 1.017 dsem %N2 79.1 Fo 1.000
% Water 2.91 % 02+C02 208 %EA 25243
% isokinetics 108.6 %
VOLUMETRIC RESULTS - USENG VOLUMETRIC RESULTS - Si
Velocity 4993 fi/sec Velocity 15.22 misec
Actual Flow 18887 acfm Actual Flow 32080 am3/hr
Std. Flow 18085 scfm Std. Flow 30727 sm3/hr
Dry Std. Flow 17558  dscfm Cry Std. Flow 25834 dsm3thr
STACK METER METER TEMPERATURE
TEMP STATIC DP DWELL DH VOLUME  INLET OUTLET
POINT (DegF} (in.WC) inWC TIME (in. WC) {dch {PegF) {Deqaf)
1 75 >  -10.00 0.87 3.63 063  499.080 88 90
2 74 > -10.00 0.88 296 063 536.503 87 90
3 80 0.82 3.52 0.63 87 90
4 81 0.84 3156 0.63 88 80
5 81 0.88 364 0.63 89 91
6 82 0.91 a7t 0.63 21 91
7 83 .89 3.66 0.63 94 93
8 83 0.68 3.20 0.63 96 o3
8 a3 0.69 3.23 0.63 99 a5
10 83 0.64 an 0.63 68 93
11 83 0.55 288 083 89 94
12 83 0.50 275 0.63 a9 95
13 82 0.54 285 0.63 101 a8
14 81 0.51 277 0.63 102 a7
15 80 0.49 2.72 0.63 98 95
16 82 0.66 3.16 0863 102 98
17 84 0.82 352 0.63 101 a8
18 84 0.84 3.56 0.63 103 99
19 83 0.82 3.52 0.63 102 88
20 83 ' 0.78 343 0.63 103 1]
21 83 0.85 3.58 0.63 103 g9
22 84 0.87 363 0.63 104 100
23 83 0.91 371 0.63 104 100
24 84 0.90 3.69 063 - 104 101
25 , 536.503
AVG. 82 > -10.00 0.76 3.33 063 37.423 96

.



EPA METHOD 201A ANALYSES

RUN L.D. BO-M201A-R2
SUMMARY

NET
COMPONENT {arams)
PM10:

Probe Wash <= 10 microns 0.00190

Filter 0.00127

TOTAL PM10 0.00317
PM (>10 Microns):

Probe Wash > 10 microns 0.00180
TOTAL PM 0.00477
ANALYTICAL DATA
METHOD 201A COMPONENTS:

TARE

rams

Filter 0.53753
Probe Wash Residue <= PM10 67.19910
Acetone Blank Residue 67.18690
Applicable Acetone Blank
Max. Allowable Blank
Probe Wash Residue > PM10 66.23130
Acetone Blank Residue 67.28290
Applicable Acetone Biank
Max. Allowable Blank
PARTICULATE EMISSIONS:

PM10
Actual Grain Loading (gr/dscf) 0.00136
Mass Rate (Ib/hr) 0.205

CORRECTED
FOR BLANK

{grams)
0.00190
0.00127
0.00317
0.00064

0.00381

FINAL

(grams)
0.53880

67.20100
67.18690

66.23290
67.28440

PM>10u
0.00028

0.042

NET

(grams)
0.00127

0.00190
0.00000
0.00000
0.00086

0.00160
0.00150
0.00146
0.00098

- TOTAL PM

0.00164

0.247

VOLUME

(ml)
NA

110.0

125.0

110.0
NA

122.0
125.0
122
NA




D50 Calculations

RUN I1.D. BO-M201A-R2

Stack Gas Viscosity {micropoise) 181.6198
Cyclone Flow Rate (dscf/min)
Cycione Flow Rate (acfrm)

D50

dPmin and dPmax Calculations

0.443433
0.477898
8.629951

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

On
0.136
0.15
0.164
0.18
0.197
0.215
0.233
0.264
0.3
0.342
0.39

vn
75.20010
61.81782
51.71405
4292904
35.83965
30.08980
256201
19.95668
15.45446
11.88170
9.14465

vmin
63.38569
52.94856
4513949
38.40492
33.02083
28.69698
25.36821
21.19609
17.91466
15.32779
13.31754

0.455138

vmax dPmin
92.6395% 1.203866
76.80934 0.840578
64.90662 0.610818
54 60880 0.442225
46.34879 0.326923
39.69581 0.246912
3456279 0.1929852
28.12280 0.134704
23.06928 0.096225
19.11790 0.070442
16.00464 0.053176

dPmax
2.573137
1.768878
1.263129
0.894118
0.844080
0.472453
0.358168
0.237130
0.159565
0.109585
0.077666

- - —



RUN NUMBER BO-M201A-R3
DATE 07/27/93
START TIME 13:05
END TIME 14.36
STACK DIAM. 34 inches
NOZZLE 1.D. 0.180 inches
METER BOX GAMMA. 1.00462 -
METER BOX dH@ 1.85206
BAROMETRIC 30.09 inHg
Cp : 0.84
TEST DURATION 90 minutes
SAMPLING RESULTS
Metered Volume 42414 dcf
Metered Volume 1.201 dcm
Volume @ Std.Cond. 40.152  dscf
Volume @ Std.Cond. 1.137 dscm
% Water 351 %
% Isokinetics 99.3 %
VOLUMETRIC RESULTS - USENG
Velocity 46.37 fisec
Actual Fiow 17540 acfm
Std. Flow 16617  scfm
Dry Std. Flow 16034  dscfm
STACK
TEMP STATIC DP DWELL
POINT (DegF) (in.WC) {in WC) TIME
1 83 » -10.00 0.73 4.08
2 85 > -10.00 0.74 410
3 87 062 3.75
4 87 0.73 4.08
5 86 0.76 415
6 86 0.74 410
7 86 0.65 3.84
8 86 0.57 360
9 87 0.50 3.37
10 87 0.46 3.23
11 90 : 048 3.30
12 1] 0.46 3.23
13 87 0.50 3.37
14 87 053 347
15 88 0.55 353
16 a8 0.55 3.53
17 86 0.67 3.80
18 88 0.77 418
19 86 0.76 4.15
20 87 065 3.84
21 87 0.75 413
22 88 0.76 415
23 88 0.76 415
24 87 0.72 4.04
25
AVG. 87 » -10.00 0.64 3.80

METHOD 4 DATA
INIT. FINAL NET
[{])] (m (mb
IMP.1 100.0 1210 21.0
IMP.2 100.0 100.0 0.0
IMP.3 0.0 0.0 0.0
iMP.4 0.0
IMP.5 0.0
IMP.6 0.0
IMP.7 0.0
TOTAL 200.0 2210 210
S.G. 200.0 2100 100
METHOD 3 DATA
%02 208 Md 28.85
%C02 0.1 Ms 2847
%CO 0.0 Ps 29.35
%N2 79.1 Fo 1.000
02+C02 209 %EA 25243
VOLUMETRIC RESULTS - Sl
Velocity 14.13 misec
Actual Flow 29801 am3/hr
Std. Flow 28233 sma3/hr
Dry Std. Flow 27243 dsm3/hr
METER METER TEMPERATURE
DH VOLUME  INLET QUTLET
(in.WC) {def) {DeqgF) (DegF)
066 536880 104 101
066 579.294 103 102
0.66 101 101
0.66 103 102
0.66 103 101
0.66 106 103
0.66 105 102
0.66 107 103
0.66 108 102
0.66 108 104
0.66 106 102
0.66 108 104
0.66 104 101
0.66 106 103
0.66 105 103
0.66 108 104
0.66 106 103
0.66 1086 102
0.66 105 103
0.66 106 102
0.66 107 102
0.66 108 : 104
0.66 108 105
0.66 110 104
579.204
0.66

42.414 104




EPA METHOD 201A ANALYSES

RUN 1.D. BO-M201A-R3
SUMMARY
CORRECTED
NET FOR BLANK
COMPONENT (qrams) {grams)
PM10:

Probe Wash <= 10 microns 0.00200 0.00200

Filter 0.00119 0.00119

TOTAL PM10 0.00319 0.00319
M (>10 Microns):

Probe Wash > 10 microns 0.00380 0.00320
TOTAL PM 0.00709 0.00639
ANALYTICAL DATA
METHOD 201A COMPONENTS: :

TARE FINAL
{grams) {grams)
Filter 0.53611 0.53730
Probe Wash Residue <= PM10 66.36540 66.36740
Acetone Blank Residue 67.18690 67.18680
Applicable Acetone Blank
Max. Allowable Blank
Probe Wash Residue > PM10 65.57020 65.57410
Acetone Blank Residue 67.28290 67.28440
Applicable Acetone Blank
Max. Allowabie Blank
PARTICULATE EMISSIONS:
' PM10 PM>10 u
Actual Grain Loading (gr/dscf) 0.00123 0.00123
Mass Rate (Ib/hr) 0.168 0.169

NET

(grams)
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

{mh
NA

120.0

120.0

120.0
NA

89.0
125.0
89
NA

-



D50 Calculations

RUNI.D. BO-M201A-R3

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

D50

dPmin and dPmax Catculations

Stack Gas Viscosity {(micropoise)
Cyclone Flow Rate (acfm)

Dn
0.136
0.15
0.164
0.18
0.197
0.215
0.233
0.264
03
0.342
0.39

vn
75.80348
62.31383
52.12899
43.27349
36.12722
30.33123
2582588
20.11881
15.57846
11.98712
9.21802

vmin
63.86365
53.36212
45.48966
38.70033
33.27238
28.91329
25.55737
21.35130
18.04331
15.43571
13.40959

vmax
93.37456
77.41689
65.41811
55.03696
46.71001
40.00301
3482828
28.33586
23.24122
19.25777
16.21014

182.3753
0.446134
0.488233
9.535618

183.2633
0.45879

dPmin
1.209003
0.844085
0.613402
0.443965
0.328161
0.247808
0.193621
0.135135
0.096506
0.070627
0.053303

dPmax
2.584524
1.776611
1.268574
0.887901
0.646755
0.474357
0.359570
0.238008
0.160117
0.108934
0.077892




- T

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

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

CRUCIBLE CRUCIBLE+DUST CRUCIBLE+DUST %

ETS ID CLIENT ID INT.WT. INT.WT. WT.AFTER DRYING MOISTURE
6158D RUN 1 14,3588 22.0001 21.3828 8.08
14.1548 23.6043 22.8359 8.13
AVG. 8.1l
6159D RUN 2 14,5292 23.9142 23.1462 8.18
13.6661 . 20.9466 20.3592 8.07
AVG. 8.13
6160D RUN 3 14,6246 22.5001 21.6511 10.78
15.3362 23.2467 -~ 22.3888 10.85
&) AVG. 10.81




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 1
ETS ID H 6158D

AS-IS SAMPLE WT.(gms) : 137.3048

SAMPLE
. 8
18 MESH SAMPLE : 57.0190
20 MESH SAMPLE : 6.8928
25 MESH SAMPLE : 6.5617
30 MESH SAMPLE : (,)5.2896
35 MESH SAMPLE s+ - 4.3285
60 MESH SAMPLE : 15.5314
80 MESH SAMPLE : 5.3679
100 MESH SAMPLE 2.2323
200 MESH SAMPLE

11.7782

PERCENT
LESS THAN
58.4727
53.4526
48.6737
44.8212
41.6688
30.3571
26.4477
24.8219
16.2437

SI1ZE

{microns)
1000
850
710
600
500
250
180
150
75

R

|
\
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SIEVE ANALYSIS RESULTS FOR EPA BRICK PLANT

ETS CONTRACT

SAMPLE TYPE :

SAMPLE 1D :

ETS ID

AS-IS SAMPLE WT.(gms)

80

100 MESH SAMPLE
200 MESH SAMPLE

MESH
MESH
MESH
MESH
MESH
MESH
MESH

SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE

92-655 WA 14

RUN 2

% 40 0 8% 4 M 4 B e

6159D

: 136.9568

SAMPLE

WT. (gms)

52.2936
6.8745
6.6489
5.5286
5.2587

16.4524
5.8695
2.1479

10.65%0

LE

PERCENT

61.8174
56.7980
51.9432
47.9065
44.0668
32.0540
27.7683
26.2000
18.4173

THAN

SHALE AND CLAY FROM GRINDING ROOM EXIT

SIZE
{microns)

1000
850
710
600
500
250
180
150
75




IEVE ANALYSIS RE

ETS CONTRACT :

SAMPLE TYPE :

ETS 1D

AS-IS SAMPLE WT. (gms)

18 MESH
20 MESH
25 MESH
30 MESH
35 MESH
60 MESRH
80 MESH

100 MESH SAMPLE (gms)
200 MESH SAMPLE (gms)

' SAMPLE ID :

SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE

92-655 WA 14

TS FOR EPA BRICK PLANT

SHALE AND CLAY FROM GRINDING ROOM EXIT.

RUN 3
6160D

(gms )
(gms)
(gms)
(gms)
(gms)
{gms)
(gms)

" s w»

137.2600
SAMPLE

WT. (gms)

36.2624
6.6530
7.0444
6.5583
6.0927

22.8304
9.4026
4.6225

14.8698

PERCENT

LESS_THAN

73.5812

'68.7342

63.6021
58.8241
54.3853
37.7523
30.9021
27.5344
16.7011

SIZE
{microns)

1000
850
710
600
500
250
180
150
75

*

|



APPENDIX B.4

DATA AND RESULTS FOR HI-VOL AMBIENT SAMPLING




SUMMARY OF AMBIENT HI-VOL SAMPLING FOR TSP

RUN |.D.
DATE
START TIME
END TIME

TEST DURATION - Min.

SAMPLING DATA

Corr. Flow - scfm

GRAVIMETRIC DATA

Tare Filter Weight - gm
Final Filter Weight - gm
Net Filter Gain - gm
TSP EMISSIONS

Conc. - ug/m3

GENERAL SHALE PLANT #10
RUN 1 RUN 2 . RUN 3
07/27/93 07/27/93 07/27/93
07:41 10:45 14:12
10:38 14:06 17:08
177 201 175
9.9 40.1 41.3
'3.5084 2.6503 2.6450
3.5488 2.6872 2.6722
0.0404 0.03689 0.0272
202.14 161.77 132.98

AVERAGE

165.6




SUMMARY OF AMBIENT SAMPLING FOR PM 10

RUN 1.D.
DATE
START TIME
END TIME

TEST DURATION - Min.

AMPLING DATA
Corr. Flow - scfm
GRAVIMETRIC DATA
Tare Filter Weight - gm
Final Filter Weight - gm
Net Filter Gain - gm

TSP EMISSIONS

Conc. - ug/m3

GENERAL SHALE PLANT #10

RUN 1
07/27/93
07:28
10:25
177

39.6

3.4604
3.4920
0.0316

159.31

RUN 2
07/27/93
10:37
13:55
198

39.4

2.6593
2.6828
0.0235

106.44

RUN 3
07/27/93
14:.00
17:04
179

40.7

2.6377
2.6590
0.0213

103.21

AVERAGE

123.0




APPENIDIX B.5
BAGHOUSE OUTLET

RAW FIELD SAMPLING DATA FOR EPA METHOD 201A TESTING




' - LELD DATA SHEET FOR METHOD 2014 PAGE 1
FACILITY )O/'A}c-\ ('/*1 L€ B " pate O7-42°94
' START TIME _ 0904 TEST LOCATIOM E‘qufwc OuHe - RUN NUMEER _B£ - Maoi )
l }Pnin: S?i?ﬁ%]el r;:;;: Static qT::ar;; S;?k m‘ r';e;er r-ietecz"#.lume ;::r;;’?:{ 1r':;]r‘\?m m.er
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riELD DATA SHEET FOR METHOD 2014 © PAGE 1
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IELD DATA SHEET FOR METHOD 2014 PAGE 1
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INTEGRATED BAG ANALYSIS DATA

Job Name £Ph Berclk wh 1Y
Contract 92- 55
Method of Anslysis| o /i~
Run Number 20, XCOo,
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| BO-M0\p-d2) 6.7 g
LO-Maoip 3 207 o.|
Ko - M1y Rl (1.9 L2
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APPENDIX B.6

RAW FIELD DATA FOR HI-VOL AMBIENT SAMPLING
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NETWORK: _L‘j/ﬁ ’_Chc_

SR/ Gy, | Shele /0
SAMPLER ¥0: _ P/7-/O  1ype
FILTER NO: __ 2.22C

[T APPSR P

START Date/rine; 272.5.7 (072 a)

‘ 7721092 :
Stekson Reading for this Sasple:

START FLOW (com): _ 3.4 YO
STOP FLOW (ory): 34 ~Ho
. AVGRLOW  (opg): 3.Y qo
%
Flowsster/Orif(c1e Opersticnal Check:
DATR OF Lagr cHECK:
T = Core PLON (gem): 3950
Dickson (q“,:
M’
=D Veight (gma): __ 3.4 92D
START Vedght (gug);  3.UwoY
¥-XET Weight (u): 0316
TOER STOP:

—

TIXER START:

T = XN TDR (iyq); 117 M:a

ST 2 ug/uveguye(10%%6)/ (FT%0.0283)

.

Df)'uf. - /

STOP ‘ Dlto/n.. 7/27/q3 29032 nnf

_- \}\;

s N M N NN NN ANMNTTNTPTNNMMTNTTrTfMNTDMNMNMIS

Los b momm-zﬁanmsm

Primary: 150 ug/a3
¥: 150 pg/md




Qum Z

TSP / IP AIR QUALITY SAMPLE RECORD

stre/io: Cooge! Sle/ Pl ¥ /0
SAMPLER NO: _PH1- 10 - '
FILTER NO: 2oz

27 STOP Date/Time: 7/27/43 1l0), 5~

1o37 START Date/Time: 1/12/%3 24c3.2
Dickson Reading for L;:;ﬁ.:)Snpl.c:
START FLOW (cfw): _ 3.
'STOP FLOM  (efw): __ 3 7
AVG ILOW  (cfu): 3.76.

S

Flowsstar/Orifice Operational Check:
DATE OF LAST CHECK:

7 » Corr FLOW (scfa): ___ 39 F
Dickson (cfw): _

e ———— ——

DD Weight (gms): A . 6B2%

START Veight (gme): _ 1.0593

W-NET Veight (gms): 0 0235

TIMER STOP: |

TINER STANT:

T« mv TO® Oua)s 1A% Min

1l HE/A%3eW (10%96) / (F*T°0.0283)

CHAIN OF CUSTODY

NAXE/DATE ‘

D4y £3-9°D)
. K

iy L7209
e 3:‘;!

[

Nots: PM10 NAAQE - 20 KR Come Stundards
Primarys 190 ug/nd
Secandary: 1%0 ug/s}




TSP / IP AIR QUALITY SAMPLE RECORD

NE!HORK:\_ETS _
SITE/ID: _Grenwre! Sid. 270
soPLER No: _PIT- /> 1ypy
FILTER NO: 2u

STOP Date/Time: 7/77/%3 (N4} 3280.0

. bt -
START Date/Time: /17 '2T /453 S0l &

Dickson Reading for this Sample:
START FLOW (cfu): _3 o
34

AVG FLOW  (efm)s ~————
I

ﬁ
Flowmeter/Orifice Operstional Checis:

DATE OF LAST CHECK:

'STOP FLONW  (efa):

P = Corr FLOW (scfu): “40.7]
Dickson (cfm):
DD Weight (gme): A 6570

START Weight (gme)s _2 -3

W-NET Weight (gms): _O: D'?-} D
TINER STOP:
TIMER START:

ToRrNTOR (Ma): _ {19 Miy
1033 uo/ave3owe(10°06)/ (Fo10.0283)

CHAIN OF CUSTODY

NANE/DATS
jﬁnq /71379
ya
D14 /725752

|
5

\NNP\LLFL[\\;PF\\\NM.\

Note: PK10O KAAQS - 20 HR Conc Standards
Prisary: 150 ug/n}
Secondary: 180 ug/a3




m-munwu.rﬁsmwnscoan

NETWORK: _éTS
stre/1o: (Tenem | 51«»[:. 4/c
saeLEr No: (4 -vo | Tvee
FILTER NO: 25228
STOP Date/Tise: _7 /2783
START Date/Tise: _2/2 7/ (21100
Dickson Reading for this Sasple: AR
sTART PLOW (ctw): 3.3 (0 H_»o]

STOP FLOW (cﬁ): 373 el

AVG'FLOW (cfm): 2.3

LY

Flowmater/Orificie Opouucu-.l Check:
DATE OF LAST CHECK:

F = Corr FLOW (scfm): (‘501 :ﬂ
Dickson (cfm): |

END Weight (;-):9‘-3—%— 35988
START Weight (gms): _ 3.503Y

W-NET Weight (n): _Q-pube

TIMER STOP:

TIMER START:
T = RUN TIXE (Min): l'.,'7 Min
202\ ug/a®*3ew(10%%6)/ (F*T°0.0283)

- _-—_-!:-w:-'__'-.___‘-ﬁ-‘—,‘—"’* e, ,I"_t

CHAIN OF CUSTODY

NAME/DATR
Q(\'\A‘ 1-13-%)
Oy 1-24-92
M»-—- - .‘é).QB
—

[
l
/
/
Vi
/
[
/
L
/
L
L
/
/
L
L
L
L
[
L
/
l
/

Note: PN10 NAAQS - 2§ HR Conc SW
Prisary: 150 ug/m3
Secondary: 150 ug/m3

———e— a——



TSP / IP AIR QUALITY SAXPLE RECORD

NETWORK : Lj{j} fh; .
SITE/10: (e | L. Bio
SAMPLER NO: ’4,"" Ve , ™PL
FILTER NO: 20020
fi‘l;;‘;'smr Date/Time: ~/27/% 2 3%—%1&
/PMSSTART Date/Time: 7/17/43, & 239057
M'ﬁ?iﬁg;sgmu:"
10" START PLOW (ctm) 273 LTI
'STOP MM (cfa): 3 2
AVG ILOW  (cfw): 3.2

2
-

r

—_—

3.3

—f

Flowaster/Orifice Opersticnal Check:
. DATE OF LAST CHECK:

P « Corr PLOW (sctw): ___ 4 O |

Dickson (cfuw): ___
I —
D Veight (gms)1 2. 687 2

START Weight (gme)s __ 2 ©7OO

W-NET Weight (gms): 0 0349

TIMER STOP: |

TOOR START!:

T+ m TOR Otta)s 201 Min
1618 ug/aseyane(10%6)/ (ro1=0.5283)

CHAIN OF CUSTODY
NAXE/DATR

U AREES

/

v/ / J-2575

BT S

- T / 9-2).973

—

\\\N\P\b\$\r\\\\\\$\\

Note: MM10 JAMQS - 24 BA Cone Standards
Prisary: 1%0 ug/s3
Secondary: 190 ug/el




TSP / IP AIR QUALITY SAMPLE RECORD

SITE/ID: _Ezqe] _sA/{_ z 10
SAMPLER NO: f)’\_/o ' TYPR
FILTER NO: 2ol

- =

S D -.,y
e

STOP Date/Time: 7/20/77 357,33
1 Stant Date/Time: 7/27,/73. 68S98.8
Dickson Reading for this Sasple:
START FLOW (cfw): 3.3 .
'STOP FLOW (cfm): 3.3
AVO NLOW  (cfm): —

IH

S—

Flowaster/Orifice Operstional Check:
DATE OF LAST CHECX:

P o Corr PLOW (setm): __ (. 3
Dickson (ch)_: .

P See—

START Weight (gme): _2.&USe
W-NET Weight (ﬂﬁ@zﬁ 0 a0y
TIMER STOP: l
TODGR START:
TeRNTOR ta): | 7S M-,
552 ug/areyewe(10006)/(reTo0.0283)

Note: PMIO NAAGS -“z; HA Cone Standards
Prisary: ug/n3
Secondary: 150 ug/a3

|

CHAIN OF CUSTODY
NANE/DATR

J 17w n

-

[ 1"2576)

e "/ 7-3).4

e

Frow

END Weight (gms): Q\R—#s‘%—- 2. 5142~

\\\\\\\\\\\\\\\\\
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APPENDIX B.7
BAGHOUSE OUTLET

GRAVIMETRIC LABORATORY DATA
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ETS, Inc.

GRAVIMETRIC LABORATORY DATA
Tare Baaker Weights

Report Prepared on: 08/03/93 Page 1
Beaker Date Time Weight (g) Analyst Constant
Number Weight (g)
07107/93-001 07/19/93 14:18 67.84220 TGW 67.84220
07/20/93 14:35 67.84220 TEW
08/02/93 10:49 67.84220 TGW

07/07/93-002 07/19/93 14:27 64.90430 TGW 64.90430
07/20/93 14:36 64.90430 TGW

07/07/93-003 07/19/93 14:28 66.35420 TGH 66.35430
07/20/93 14:37 66.35430 TGW

07/07/93-004 (07/19/93 14:29 65.48210 TGW 65.48210
07/20/93 14:38 65.48210 TGW

07/07/93-005{07/19/93 14:29 66.23110 TGW 66.23130
07/20/93 14:39 66.23130 TGW

07107/93 006!07/19/93 14:30 67.19940 TGW 67.19910
07/20/93 14:39 67.19910 TGW

07/07/93-007 07/19/93 14:31 64.51520 TGW 64.51560
07/20/93 14:40 64.51560 TGW

07/07/93=-008|07/19/93 14:31 65.56970 TGW 65.57020
07/20/93 14:40 65.57020 TGW

01/01/93-009 07/19/93 14:32 66.36560 TGW 66.36540
07/20/93 14:41 56.36540 TGW

07/07/93-010{07/19/93 14:41 64.40950 TGW 64.40940
07/20/93 15:05 64.40940 TcW

07/07/93-011(07/19/93 14:52 67.28260 TGW 67.28290
07/20/93 15:06 67.28290 TGW

07/07/93-012 07/19/93 14:53 67.18740 TGW 67.18690
07/20/93 15:07 67.18690 TGW

——— — — . T

i!-----------a---_--/



ETS, Inc.

GRAVIMETRIC LABORATORY DATA

Tare Filter Weights

Filter Description: Gelmans
Report Prepared on: 08/03/93 Page 1
Filter Date Time Weight (g) Analyst Constant
Number Weight (g)
G92-0117 0.54180
02/26/92 07:07 0.54169 NKL
03/06/92 16:11 0.54180 nkl
G92-0118 0.53753
02/26/92 07:07 0.53751 NKL
03/06/92 16:09 0.53753 nkl
G92-0119 ) 0.53611
02/26/92 07:08 0.53611 NKL
03/06/92 16:07 0.53611 nkl
G92-0120 0.53242
02/26/92 07309 0.53236 NKL
03/06/92 16:06 0.53242 nkl




ETS,

Inc.

GRAVIMETRIC LABORATCRY DATA
Final Beaker Weights

92-655WA-00107
BO =201-R2
122.00000
122.0000C0

s ey

Job Number: 92-655WA
Report Prepared on: 11/01/93 Page. 1
Beaker # Constant Final Weight Data Constant
Filter # Tare Date Time . Weight (g) Analyst Final
Sample # Weight (g) Weight (g}
Run I.D.
Total Vol.,ml Beaker
Aliquot Vol. Filter
07/07/93-001 €7.84220 (07/28/93 12:30 68.37720 PJB 68.38810
G92-117 07/28/93 1B:32 68.38500 plb
G92=-0117 0.54180 |07/29/93 07:55 68.38790 PJB
92-655WA-00100 07/29/93 14:00 68.38810 PJB
BO -201-R1
07/07/93=002 64.90430 (07/28/93 12:34 64.90550 PJB 64.90700
0.00000 [07/28/93 1B:36 64.950740 PJB
92-655WA-00101 07/29/93 07:55 64.90700 PJB
BO =201-Rl
122.00000
122.00000
07/07/93-003 66.35430 |07/28/93 12:32 66.35980 PJB 66.35690
: 0.00000 |07/28/93 18:33 66,35840 PJB
92-655WA-00102 07/29/93 07:56 66,35730 PJB
BO =201-R1 07/29/93 14:02 66.35690 PJB
124.00000
124.00000
07/07/93-004 65.48210 |07/28/93 12:35 _ 66,01500 PJB €6.02090
G92-0118 0.53753 |07/28/93 18:36 66.02200 PJB
92-655WA-00106 07/29/93 07:56 66.02070 PJB
BO -201-R2 07/29/93 14:03 €66.02090 PJB
07/07/93-005 66.23130 [07/28/93 12:36 66.23240 PJB 66.23290
0.00000 {07/28/93 18:40 66.23290 PJB

-
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ETS, Inc. _
GRAVIMETRIC LABORATORY DATA
Final Beaker Weights
Job Number: 92-~655WA
Report Prepared on: 11/01/93 Page 2
Beaker # Constant Final Weight Data Congtant
Filter & Tare Date Time Weight (g) Analyst Final
Sample # Weight (g) Weight {g)
Run 1.D.
Total Vol.,ml Beaker
Aliquot Vol. Filter
07/07/93-006 67.19910 {07/28/93 12:32 67.20150 PJB 67.20100
0.00000 (07/28/93 18B:38 67.20100 PJB
92-655WA-00108
BO -201-R2
110.00000
110.00000
07/07/93-007 64.51560 [07/28/93 12:32 65.05470 PJB 65.05290
G92-0119 0.53611 {07/28/93 18:38 65.05230 PJB
952-655WA-00112 07/29/93 07:56 65.05490 PJIB
BO -201-R3 07/29/93 14:01 65.,05200 PJB
07/30/93 07:10 65.05340 PJB
07/30/93 13:10 65.05290 PJB
07/07/93-008 65.57020 {07/28/93 12:34 65.57440 PJR 65.57410
0.00000 |07/28/93 18:40 65.57410 PJB
92-555WA-00113
BO ~201-R3
89.00000
89.00000
07/07/93=-009 66.36540 (07/28/93 12:34 66.368%90 PJB 66.36740
0.00000 (07/28/93 18:42 66.37510 pib
92-655WA-Q00114 07/29/93 07:57 66.36710 PJB
BO -201-R3 07/29/93 14:02 66.36740 PJB
120.00000
120.00000 -
07/07/93-010 64.40940 |07/28/93 12:33 64.93920 PJB 64.94290
G92-0120 0.53242 |07/28/93 18:40 €4.94070 PJB
52-655WA-00118 07/29/93 07:58 64.94270 PJB
BO -201-RO 07/29/93 14:02 64.94290 PJB




ETS,
GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

Inc.

Job Number: 92-655WA
Report Prepared on: 11/01/93 Page 3
Beaker # Constant Final Weight Data Constant
Filter # Tare Date Time Weight (g) Analyst Final
Sample # Welght (g) Weight (g)
Run I.D.
Total Vol.,ml Beaker
Aliquot Vol. Filter
07/07/93-011 67.28290 {07/28/93 12:28 67.28250 PJB 67.28440
0.00000 (07/28/93 18:40 67.28400 PJB
92-655WA~-00119 07/29/93 07:59 67.28440 PJB
BO ~201=-R0O
125.00000
125.00000
07/07/93-012 67.18690 [(07/28/93 12:29 67.18640 PJB 67.18690
0.00000 [07/28/93 18:39 67.18690 PJB
92-555WA-00120
BO -201-R0O
125.00000
125.00000

I;.




ETS, Inc.

GRAVIMETRIC LABORATORY DATA
Silica Gel Weights

Report Prepared on: 08/03/93 Page 1
Sample Tare Weight (g} Final Weight (q) Description
Number

92-655WA-00104 200.0000 207.1500

teal
92-655WA~00110 200.0000 204.8500

purple/teal
92-655WA~00116 200.0000 210.0100

teal/amber
92-655WA-00121 200.0000 200.1600

blue




C.0

KILN A DRYER OUTLET STACK APPENDICES
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APPENDIX C.1

DATA AND RESULTS FOR EPA METHOD 25A
AND MODIFIED METHOD 25A TESTING
(THC, METHANE AND ETHANE)




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
S LING PARAMETERS

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

Gas Temperature - oF 145.3
oxygen = % 19.4
Carbon Dioxide - % 0.1
Meisture - % 6.69
GAS FLOWRATE

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

Conc. — ppmwv (as Propane)‘ 3.72
Conc. - ppmdv (as Propane) 3.99

Conc. - ppmdv {(as Carbon)

KAD-M1-4-R1 KAD-K1l-4-R2 KAD-M1-4-R3

11.96

Mass Rate - lb/hr (as Carbon) 0.324

METHANE AND ETHANE EMISSIONS”

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

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
12140
13:40

60.46
17806
14689

0.172

07/28/93
14:15
15:15

36.160
33.363
60

148.0
18.7
c.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
C.150

0.173

l|

* Methane/Ethane emissions are based on a l4-minute test conducted
immediately prior to each THC test run.

s —




RUN NUMBER KAD~N1-4-R1
DATE 07/28/93
START TIME 11:056
END TIME 12:05
STACK DIAM. 30
METER BOX GAMMA 1.00624
METER BOX dE@ 1,72964
BAROMETRIC 30.01
cp 0.84
TEST DURATION 60
METHOD 1-4 RESULTS
Metered Volume 35,484
Volume @ Std.Cond. 33.403
% Water 6.69
Velocity 60.16
Actual Flow 17720
std. Flow 156822
Dry std. Flow 14483
STACK
TEMP STATIC DP
OINT (DegF) {in.WC)} (in.WC)
1 111 0.47 0.62
2 110 0.86
3 115 0.96
4 119 0.97
5 148 1.05
6 154 0.98
7 i5e6 0.94
8 156 c.89
g9 156 0.89
10 157 0.94
11 1s8 0.96
12 158 - 0.83
13 137 1.00
14 138 1.05
16 139 1.10
16 139 1.25
17 148 1.30
18 151 1.30
19 153 0.93
20 155 0.96
21 155 0.99
22 157 0.95
23 158 0.95
24 159 0.93
25 ’
AVG. 145 0.47 0.98

inches

in.Hg

minutes

decf
dact

ft/sec
acfm
scfm
dscfm

DH
(in.WC)

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
1.00

"1.00

METEOD 4 DATA

INIT. FINAL  NET
{mi)  (ml) {ml)
IMP.1  100.0 137.0  37.0
IMP.2  100.0 108.0 8.0
IMP. 3 0.0 0.0 0.0
IMP. 4 0.0
IMP.5 0.0
IMP.6 0.0
IMP.7 0.0
TOTAL  200.0 245.0 45.0
5.6G. 200.0 205.9 5.9
METHOD 3 DATA
202 19.4 Md 2B8.80
*CO2 0.1 Ms 28.07
sco 0.0 Pe 30.04
N2 80.5 Fo 12.500
02+C02 19.5 $EA 1051
METER METER TEMPERATURE
VOLUME  INLET OUTLET
(dcf)  {(DegF) (DegF)
499.990 100 100
535.474 117 112
535.474
35.484 107




RUN NUMBER KAD-M1-4-~R2
DATE 07/28/93
START TIME 12:40
END TIME 13:40 METHOD 4 DATA
STACK DIAM. 30 inches INIT. FINAL NET
METER BOX GAMMA 1.00624 : {ml} imi} {ml}
METER BOX dH@ 1.72964 IMP.1 100.0 132.0 32.0
BAROMETRIC 30.01 in.Hg IMP.2 100.0 106.0 - 6.0
Cp 0.84 IMP.3 0.0 0.0 0.0
TEST DURATION 60 minutes = IMP.4 0.0
IMP.5 0.0
IMP.6 0.0
IMP.7 0.0
NETHOD 1-4 RESULTS TOTAL 200.0 238.0 38.0
Metered Volume 35.162 decf 5.G. 200.0 207.0 7.0
Volume @ Std.Cond. 32.583 dscft
% Water N 6,10 % METHOD 3 DATA
Velocity 60.46 ft/Bsec 202 l18.8 Ma 28.88
Actual Flow 17806 acfm %C02 0.8 Me 28.21
Std. Flow 15643 ‘acfm $CO 0.0 Ps 30.05
Dry Std. Flow 14689 dscfm SN2 80.4 Fo 2.692
02+C02 19.6 SEA 773
STACK METER METER  TEMPERATURE
TEMP STATIC DPp DH VOLUME INLET OUTLET
POINT {DegF) (in.wWC} (in.wc) {in.WC) (dcf) {DeqF) (DegF}
o1 121 0.50 0.64 1.00 535.603 114 113
2 122 0.91 1.00 570.765 120 118
3 130 0.96 1.00
4 135 0.97 1.00
5 139 1.08 1.00
6 139 1.05 1.00
7 145 0.88 1.00
B 146 0.86 1.00
9 147 0.83 1.00
10 148 ) 0.91 1.00
11 149 0.89 1.00
12 14% 0.94 1.00
13 139 1.00 1.00
14 139 1.10 1.00
15 143 1.15 1.00
16 147 1.35 1.00
17 147 1.15% 1.00
18 148 1.10 1.00
19 150 0.94 1.00
20 151 0.98 1.00
21 153 1.05 1.00
22 153 . 1.10 1.00
23 153 1.10 1.00
24 152 1.10 1.00
25 570.765
AVG. 144 0.50 1.00 1.00 35.162 1lle




KAD-M1-4=R3

RUN NUMBER

DATE 07/28/93
START TIME 14:15
END TIME 15:15
STACK DIAM. 30
METER BOX GAMMA 1.00624
METER BOX dH@ 1.72964
BAROMETRIC 30.01
cp 0.84
TEST DURATION 60

METHOD 1-4 RESULTS

Metered Volume 36.160
Volume @ sStd.Cond. 33.363
% Water 6.84
Velocity 60.49
Actual Flow 17817
Std. Flow 15536
Dry Std. Flow 14474
STACK
TEMP STATIC DP
POINT (DegF) (in.WC) {(in.WC)
1l 118 0.49 0.81
2 120 0.94
3 122 1.00
4 126 1.05
5 138 1.00
6 147 0.96
7 180 0.93
8 154 0.70
9 156 0.65
10 157 0.86
11 157 0.85
12 157 0.92
13 147 1.10
14 146 1.20
15 148 1.25
16 151 1.35
17 154 0.88
18 158 1.20
19 157 0.95
20 158 0.98
21 158 1.05
22 158 1.10
23 158 1.0%
24 158 1.05
25
AVG. 148 0.49 0.99

inches

in.Hg

minutes

def
decf
3

ft/sec
acfm
scfm
decfm

DH
{in.WCH

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
1.00

1.00

METHOD 4 DATA

IMP.1
IMP.2
IMP.3
IMP. 4
IMP.5
IMP.6
IMP.7
TOTAL
5.G.

METHOD 3
302
%CO2
%CO
$N2
02+C0O2

METER
VOLUME

(dcf)
570.927
607.087

607.087
36.160

INIT. FINAL
{ml} {ml})
100.0 18.0
100.0 222.0

0.0 0.0
200.0 240.0
200.0 212.0

DATA
18.7 Md
0.8 Ms
0.0 Ps
80.5 Fo
19.5 SEA
METER TEMPERATURE
INLET OUTLET
{DeqgF) {DeqF})
118 118
121 118
119




APPENDIX C.2

RAW FIELD SAMPLING DATA FOR EPA METHbDS 2-4




fiate

37~ AF-57

METHOD 1+ DATA SHEET

Qs Numter /(4& "M 4RI

Sart Time Jal 20

_sAMPUING LocaTion K1 A

CONMTDACT MUMBED 94 -GS S
JOB NAME 70A hila C:'Lt,. gr.«b/(

Broer Stnck
i

l End Time [ KO S0 OPERATOR (’,F«g-&son
l Sox Nymber. ﬂé
STACK S12E
ity 24 769
. bafafia (0062 Y
. 802
. BARIMETRIC PRESSURE 2001 in.Hg R0
SYEPAGE DELTA H /. O inw.C. %00
. STATIE SOESSURE + . SC o BPINGED YOLLMES / WEIGHTS
N e [ it Frval
' IRITIAL METER U"‘E _£35 (o3 dof 8| fpp w3z @
FINAL METER ¥OLUME S70, 765 def :2| joo ™ [0 6 L"
. _ T pgal Fial Bl m o m
METER TEMPERATURE  _[/Y/ /11 / [0 /11§ of 6 | e, M 206, %Jmlgq,wqw
. TRAVERSE DATA 7 .
| - : = N .
ot e E eck Teme. ! Port] P pt ool I PYY S
| ' |
lA; ! oY ? /,z( Bl / (.0 )26
i 29 g )./ | /39
] .
ERNRVIRNIY. L Lis |y .
| . _
B v 70 ms 1yl 3 | g
i
L sy oS | 139 S 1./8 197 g
. | [.05 139 Ve by 1y & ; _i
| | {
. / &Y /"/S‘ vl XY /so I}
¢l 56 | 46 sl .¢s ] 51
B o5 0 ol e | e
) i
. Lo G/ 1 IH4¥ ol /.7 153 !
I I . i
b loog9 0 TS A s }
f 1 ) —
. L1l Gu 1 thg b /152 ;




METHOD 1-4 DATA SHEET

O2- 2893

Cun Murater AAD ~ M-y - R1
Slart Time _LQ.L__
End Time 12.05

fate

CONTRACT NUMBER G4 § Lf
3‘044,‘0,1

JOB NAME

City Bk

4 .
_ SAMPLING LOCATION ,K:'/n A Do  Stect

. BOx OPERATOR (- Fegoso
Qox Number. _HE
' STACK S12E
vEila Hy _./._?_3.26_‘7.’_
Darana , " OC’ 6!; i
%02
BARDMETRIC PRESSURE 30 JI in.H ®C02
AYERAGE DELTAH [, O inwC. %®C0
- MPINGER YOLIMES / WEIGHTS
STATIC eREsses __F .4 7 inWC.
STATIC DREASQE nwC e ey
ITIAL METERYOLUME _H 94990 dcf ", joo mi g2 m
. 2|, i /a !
FINAL METER YOLUME _—-3S. Y79 def /o T /jo¢ W
_Iné‘_"'l/ B/ #3 [») ml A mi &,4&,‘.1/;. =3
METER TEMPERATURE /00 o0 [/ 117 /)] OF 6 | J00. 9m| 45 509m bz
TRAVERSE DATA ' 0 T

! S Temp. ' S . S i l

irort| o tg:; AU P 3‘6':;?"19 ortl  ap bt[:;.l;emp

|

41 .62 | yr |8 1O | 1372 |

!

21 .86 /10 /.0< 13 F ,
3 96 /1S /. / /28 I
Y .77 119 y i lasS | /5% l
s o5} Iy /.3 14¢

- 7? / Sy ] /' /_;.5_/ i l
. |
2 G4 | /56 21 .93 j§ 3
g tAl I 6 56 /55 l

161 g5 1156 449 | IS |

/6 Y 1S/ sl oG5 157 .
) . |

!H .96 /15§ 1 ¢S | )s# ! l!

SR C R LY S g3 | 159 I

Lag Chk 77 00l |



. WMETHOD 1-4 DATA SHEET
. e (O AFG] COMTRACT NUMBER 74 -£ $
I Qun Numter /%D "M /’L/_K-S JOB NAME 5011&5‘9/: C;’?/Ly ﬁr’cé
Slart Time LY (S _ SAMPLING LOCATION £l /4 ﬂfffﬂf Shac £
£ha Ti S5
I tnd Time l / EJXUPERATOR_C‘FQQ'»“"‘
S0x Number. '-P& 6
. ACK 12
. iy L 7R66Y STACK SIZE
R Y { .00 {0? q
n -
i BARIMETRIC PRESSURE 30 91 in.Hg )2 s
| SERAGE DELTS H .0 inwe B0
. ITATIC DRESSIIRE *_. 79 inW.C. MPNGER YOLLMES / WEIGHTS
" iratial o
. TiaL METERYOLUME S 20 §37 &f 1 00 all 1.0 =t
. 72 j | )
FimaL METER voLUME 60 7. 037 def (g T tEz.om
Taligt N 3 D mi o rnlI
l METER TEMPERATURE /L€ g / LI/ 6| Qoo ™ 2/2.0/ m|
TRAVERSE DATA
} I S no. + - T i 2
_ T I e i I, N IR ol G I L el
L . i | '
lﬁ;/ gl [/E B, | ] (47 |
1 ) |
. | g 4 1 /29 lia| /R 74 L
I . .
bl 7o b e s ras | ey ]
|
l E_L! /.OS /QG v /.35 157
1S [0 /3¢ S .5 1€y
|
B o w7 11l 2 lise |
| . i |
. L 2] 43 1S0 21 65 | /87 |
]
v ] 70 | /sy g4 9% | ASF
. £ il 65 ( (S 14 [,05 | ISf .
iJo (56 f'/.ﬂ ot /.4 137 r ' 1
. Lyl 85 e iyl tes | isg L i
) ad 2 1757 tlwel)os | /15

{



INTEGRATED BAG ANALYSIS DATA

Job Nsme £EPR Brick wh 1Y
Contract 2- 455
Method of Anaiysis 0, [,
Run Number 20, SCDQ‘,
B0~ maoip-gil 0.7 0./
BO-Maoip-g21 0.7 O. 1
PO- mzoip- B3l 207 o |
A= MY R (9.4 L2
D-mi-y “R2| 18, B , T2
Kpp- MRy je v | L 77




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
THC

Time PPMWV
11:07 4.04
11:08 4.24
11:09 4.22
11:10 3.98
11:11 3.88
11:12 3.97
11:13 4.06
11:14 3.95
11:15 3.94
11:16 4.04
11:17 4.20 .
11:18 4.20
11:19 4.16
11:20 4.10
11:21 4.18
11:22 . 4.14
11:23 3.87
11:24 3.71
11:25 3.78
11:26 3.87
11:27 3.94
11:28 3.92
11:29 3.92
11:30 3.92
11:31 3.98
11:32 3.92
11:33 3.92
11:34 3.97
11:35 4.15
11:36 4.22
11:37 4.14
11:38 4.30
11:39 4,27
11:40 4.25
11:41 4.18
11:42 4.15
11:43 4.16
11:44 4.31
11:45 4.41




EPA Brick WA 14 I
Dryer Stack
Total Hydrocarbons .
DSO-M25A-R1
Starting .
07-28-93
THC l
Time PPMWV
11:46 4.29 .
11:47 4.28
11:48 4.24
11:49 4.30
11:50 4.28 I
11:51 4.56
11:52 4.39
11:53 4.49 '
11:54 4.39
11:55 4.16
11:56 3.97
11:57 3.91 1
11:58 4,00
11:59 3.96
12:00 3.86 Ii
12:01 3.81
12:02 3.95
12:03 4.02 l’
12:04 4.00
12:05 4.05
59 MinAvg 4.09 It

Data Corrected for Calibrations
59 MinAvg 3.72




Calibrations:

VOC 100 Span Va
LOW Calibration Gas =
Initial Cal. at: 1041
LOW Cal. Response =
Cal. Drift =
Final Cal. at: 1215
LOW Cal. Response =
Cal. Drift
LOW System Drift

o

lue =

0.00

=-0.01
-0.00

0.74
0.01
0.01

100
HIGH Calibration

HIGH Cal. Response
Cal. Drift

HIGH Cal. Response
Cal. Drift
HIGH System Drift

It n

24.83
0.00

25.27
c.01
0.00.

24.58



|

EPA Brick WA 14
Dryer Stack

Total Hydrocarbkons

DSO-M25A-R2

Starting
07-28-93
THC

Time PPMWV

12:42 3.93
12:43 4.11
12:44 4.10
12:45 4.08
12:46 4.05
12:47 4.15
12:48 4.26
12:49 4,20
12:50 4.22
12:51 4.18
12:52 4,22
12:53 4.20
12:54 4.17
12:55 4.17
12:56 4.17
12:57 4.31
12:58 4.24
12:59 4.07
13:00 3.86
13:01 3.90
13:02 4.03
13:03 4.03
13:04 4.00
13:05 4.07
13:06 4,17
13:07 4.10
13:08 4.08
13:09 4.07
13:10 4.21
13:11 4.26
13:12 4,23
13:13 4.21
13:14 4.27
13:15 4.49
13:16 4,58
13:17 4.52
13:18 4.51
13:19 4.61
13:20 4.66

-



EPA Brick WA 14
Dryer Stack
Total Hydrocarbons
DSO-M25A-R2

Starting
07-28-93
THC

Time PPMWV
13:21 4.66
13:22 4.54
13:23 4.40
13:24 4.50
13:25 4.45
13:26 4.41 "
13:27 4.45
13:28 4.74
13:29 4.81
13:30 4.64
13:31 4.47
13:32 4.34
13:33 4.13
13:34 4.25
13:35 4.13
13:36 4.11
13:37 : 4.20
13:38 4.31
-13:39 4.27
13:40 4.26

59 MinAvg 4.27

Data Corrected for Calibrations
59 MinAvg 3.58
»
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Calibrations:

voCc 100 Span Value = 100

LOW 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

|-



EPA Brick WA 14
Dryer Stack

Total Hydreccarbons

DSO-M25A~R3

Starting
07-28-93
THC

Time PPMWV

14:17 4.18
14:18 4,30
14:19 4.33
14:20 4.24
14:21 4.26
14:22 4.37
14:23 4.50
14:24 4.48
14:25 4.39
1l4:26 4,33
14:27 4.45
14:28 4.50
14:29 4.55
14:30 4.41
14:31 4.57
14:32 4.83
14:33 4.68
14:34 4.59
14:35 4.48
14:36 4.26
14:237 4,11
14:38 4.07
14:39 4.26
14:40 4.18
14:41 4.35
14:42 4.34
14:43 4.35
14:44 4.34
14:45 4.62
14:46 4.63
14:47 4.55
14:48 4.39
14:49 4.40
14:50 4.53
14:51 4.51
14:52 4.45
14:53 4.48
14:54 4.53
14:55 4.61




EPA Brick WA 14
Dryer Stack

Total Hydrocarbons

DSO-M25A-R3

Starting
07-28~93
THC

Time PPMWV
14:56 4.53
14:57 4.53
14:58 4.54
14:59% 4.65
15:00 4.60
15:01 4.61
15:02 4,61
15:03 4.49
15:04 4.62
15:05 4.58
15:06 4.60
15:07 4,65
15:08 4.67
15: 09 4.57
15:10 4,35
15:11 4.57
15:12 4.57
15:13 4.62
15:14 4,38
15:15 4,29

59 MinAvg 4.47

Data Corrected
59 MinAvg

for calibrations
3.82
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Calibrations:

voCc 100 Span Value = 100

LOW Calibration Gas = 0.00 HIGH Calibration

Initial Cal. at: 1350

LOW Cal. Response = 0.70 HIGH Cal. Response
Cal. Drift = 0.01 Cal. Drift

Final Cal. at: 1525
LOW Cal. Response
cal. Driftc

LOW System Drift

0.71 HIGH Cal. Response
Cal. Drift
0.00 HIGH System Drift

o
o
o
P

24.93
0.00

24.91
0.00
-0.00




EPA Brick WA 14
Dryer Stack

Methane/Ethane
RUN 1
Starting
07-28-93
Meth/Eth
%

Time PPMWV
10:47 2.11
10:48 2.02
10:49 2.02
10:50 2.07
10:51 2.19
10:52 2.38
10:53 2.20
10:54 2.15
10:55 2.22
10:56 2.25
10:57 2.12
10:58 2.05
10:59 2.07
11:00 2.02

14 MinAvg 2.13

|

.




|

EPA Brick WA 14
Dryer Stack

Methane/Ethane
RUN 2
Starting
07-28-93
Meth/Eth
%
Time PPMWV
12:21 1.73
12:22 1.71
12:23 1.77
12:24 1.72
12:25 1.71
12:26 1.74
12:27 1.59
12:28 1.52
12:29 1.49
12:30 1.54
12:31 1.55
12:32 1.54
12:33 1.51
12:34 1.53
14 MinAvg 1.62




EPA Brick WA 14

Dryer Stack

Methane/Ethane
RUN 3
Starting
07-28-93
"Meth/Eth
%

Time PPMWV
13:54 1.44
13:55 1.41
13:56 1.45
13:57 1.50
13:58 1.46
13:59 1.40
14:00 1.37
14:01 1.37
14:02 1.42
14:03 1.45
14:04 1.42
14:05 1.41
14:06 1.39
14:07 1.38

14 MinAvg 1.42

-
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APPENDIX D.1.1

DATA AND RESULTS FOR EPA METHOD 201A/202 TESTING




Summary of the Kiln Combustion Exhaust PM,

PM,,, and CPM Emissions

RUN I.D.
DATE

TIME STARTED
TIME ENDED

SAMPL.ING RS

Metered Volume -~ dcf
Corrected Volume - dacf
Total Test Time - min

% Isokinetics

DsO

GAS PARAMETERS

Gas Temperature - oF
Oxygen - %

Carbon Dioxide - %
Moisture - %

GAS FLOWRATE

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

PM10 EMISSIONS

Concentration - gr/dscft
Mass Rate - lb/hr

PM> 10 MICRON EMISSIONS

Cencentration - gr/dscf
Mass Rate - lb/hr

CPM EMISSIONS

Concentration - gr/dscf
Mass Rate - lb/hr

TOT EMISSIONS

Concentration -~ gr/dscf
Mass Rate -~ lb/hr

07/31/93 07/31/93
11:45 14:07
13:29 15:55

41.126 44.103
39.685 42.171
94 100
107.2 114.8
9.47 9.52
333.6 331.5
13.12 13.04
6.62 6.58
10.25 9.76
28.83 26.70
7208 6675

. 4318 4030
0.090 0.073
3.323 2.517
0.032 0.044
1.171 1.529
0,024 0.042
0.883 1.454
0.145 0.159
5.378 5.500

07/31/93
16:49
18:26

36.054
34.080
81.0
107.2
9.39

342.0
12.01

€.47
11.43

29.44
7359
4305

0.080
2.958

0.036
1.334

0.028
1.026

0.144
5.318

—

KCE-M201A/202~R1 KCE-M201A/202-R2 KCE-M201A/202-R3 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

5.348



RUN NUMBER

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

SAMPLING RESULTS
Metered Volume
Metered Volume
Volume @ Std.Cond.
Volume @ Std.Cond.
% Water
% lIsokinetics

VOLUMETRIC RESULTS - USENG

Velocity
- Actual Flow
Std. Flow
Dry Std. Flow
STACK
TEMP STATIC
POINT (DegF} in WC
1 298 0.17
319 0.16
3 344 0.15
4 349 0.13
5 346
6 331
7 30
8 27
9 337
10 329
11 312
12 342
13 318
14 311
15 34
16 340
17 M7
18 348
18 340
20 341
21 341
22 345
23 344
24 46
25
AVG, 334 0.15

KCE-M201A/202-R1
07/31/93
11:45
13:29
25 inches
24 inches
24 .49 inches
0.264 inches
1.00624
1.72964
30.00 inHg
0.84
94.0 minutes
41126  dcf
1.165 dcm
39685  dscf
1.124 dscm
10.25 %
107.2 %
28.83 ft/sec
7208 acfm
4811 scfm
4318  dscfm
DP DWELL
(in.WC} TIME
0.19 4.05
0.18 3.94
0.22 435
0.21 425
0.18 3.94
0.15 359
0.18 3.94
0.16 3.7
0.17 383
0.15 3.59
0.16 an
0.15 3.59
0.15 3.59
0.16 N
0.18 3.94
0.21 425
0.18 3.94
0.21 425
0.15 359
0.15 359
0.17 3.83
0.16 3.71
.17 383
0.18 3.94
017 386

OUTLET
{DegF)
92
80
87
88
87
89
92
85
87
89
87
9
a3
92
90
90
04
96
98
98

£RLY

METHOD 4 DATA
INIT. FINAL NET
(ml) (mi) (mi)
IMP.1 100.0 174.0 74.0
IMP.2 100.0 110.0 10.0
IMP.3 100.0 100.0 0.0
iIMP .4 0.0 0.0 0.0
IMP.5 0.0
IMP.6 0.0
IMP.7 0.0
TOTAL 300.0 384.0 84.0
8.G. 200.0 2123 12.3
METHOD 3 DATA
%02 13.12 Md 29.58
%C02 6.62 Ms 28.40
%CO0 0.0 Ps 30.0%
%N2 80.3 Fo 1175
02+C02 100 %EA 162.60
VOLUMETRIC RESULTS - St
Velocity 8.79 misec
Actual Flow 12247 am3/hr
Std. Flow 8173 smafr
Ory Std. Flow 7336 dsm3/hr
METER METER TEMPERATURE
DH VOLUME  INLET
{in.WC) {dch) {DegF)
0.52 830.837 93
0.52 871.963 - 88
0.52 86
0.52 90
0.52 90
0.52 94
0.52 96
0.52 91
0.52 a7
0.52 i
0.52 89
0.52 94
0.52 96
0.52 97
0.52 94
0.52 o1
0.52 S8
052 100
0.52 101
0.52 102
0.52 89
052 97
0.52 98
0.52 : 97
871.963
0.52 41.126 o3

e e e mmm————



EPA METHOD 201A/202 ANALYSES

W e s "Ws "He e e "N W "He e "H "Ek H "He "Ee "N e

RUN LD, KCE-M201A/202-R1
SUMMARY
CORRECTED
NET FOR BLANK
COMPONENT {grams) (arams)
PM10;

Probe Wash <= 10 microns 0.01310 0.01310

Filter 0.21782 0.21782 .

TOTAL PM10 0.23092 0.23092
PM(>10 Microns):

Probe Wash > 10 microns 0.08150 0.08140
TOTAL PM 0.31242 0.31232
CONDENSIBLE PM

Crganic CPM 0.04600 NA

Inorganic CPM 0.04530 NA

TOTAL CPM 0.09130 0.06140
TOTAL PARTICULATE (TSP+CPM) 0.40372 0.37372
ANALYTICAL DATA
METHOD 201A COMPONENTS:

TARE FINAL
(grams) {arams)
Filter 041468 0.63250
Probe Wash Residue <= PM10 64.95180 64.96490
Acetone Blank Residue 67.69890 67.69890
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
ams {grams)
Container #4
Organic Residue {uncorr.) 67.08520 67.13120
Inorganic Residue {uncofr.) 197.53390 197.57920
MeCI2 Blank 64.89250 64.90660
H20 Blank 64.59390 64.60970

PARTICULATE EMISSIONS:

PM10 PM>10uy

Actual Grain Loading (gr/dscf) 0.08978 0.03165

Mass Rate (IbMr) 3.323 1.171

NET

{grams)
0.21782

0.01310
0.00000
0.00000
0.00047

0.08150
0.c0010
0.00010
§.00082

NET
rams

0.04600
0.04530
0.01410
0.01580

otal CPM
0.02387

0.883

VOLUME
{(m)
NA

€0.0

120.0

60.0
NA

105.0
110.0
105
NA

VOLUME
(mi)
534
250
450
125
500

Total PM
0.145

5.378




D50 Calculations

RUN{.D. KCE-M201A/202-R1
Stack Gas Viscosity {micropoise)
Cycione Flow Rate (dscf/min)

Cyclone Flow Rate (acfm)
D50

dPmin and dPmax Calculations
Stack Gas Viscosity (micropoise)

Cyclone Fiow Rate (acfm)

Dn vn vmin

235.1002

0.42218
0.705133
8.470939

240.5222
0.668166

vinax dPmin

0.136 110.39773 92.55980 135.64784 1.784526
0.15 80.75184 77.23037 112.37890 1.242377

0.164 11.00000 17.08689
0.18 63.02211 55.81326
0.197 52.61451 47.87923
0.215 44.17342 41.50585
0.233 37.61187 38.598%4
0.264 29.29747 30.45108
0.3 2268796 25.82170
0.342 17.45765 21.82369
0.39 13.42483 18.88296

20.34882 0.060814
79.72440 0.648861
67.56796 0.477498
57.77248 0.358836
50.21214 0.279006
40.72378 0.193144
33.27779 0.136739
27.45933 0.099205
23.01457 0.074271

dPmax
3.832683
2.830457
0.086248
1.323914
0.950952
0.695215
0.525163
0.345440
0.230667
0.157057
0.110327




L
1

RUN NUMBER KCE-M201A/202-R2
DATE 07/31/93
START TIME 14:07
END TIME 15:55
STACK LENGTH 25 inches
STACK WIDTH 24 inches
STACK EQUIV. DIAM. 24 .49 inches
NOZZLE I1.D. 0.264 inches
METER BOX GAMMA . 1.00624
METER BOX dH@ 1.72964
BAROMETRIC 30.00 in.Hg
Cp 0.84
TEST DURATION . 100.0 minutes
SAMPLING RESULTS
Metered Volume 44103  dcf
Metered Volume 1249 dcm
Volume @ Std.Cond. 42171  dscf
Volume @ Std.Cond. 1.194  dscm
% Water 9.76 %
% lsokinetics 1148 %
VOLUMETRIC RESULTS - USENG
Velocity 26.70 ft/sec
Actual Flow 6675 acfm
Std. Flow 4466  scfm
Dry Std. Flow’ 4030 dscfm
STACK
TEMP STATIC DP DWELL
POINT (DegF) (in\WC) (in.WC) TIME
1 a8 0.16 0.13 393
2 22 0.14 0.15 421
3 335 0.14 0.13 3.93
4 322 0.17 0.14 407
5 320 0.14 4.07
6 338 0.13 3.93
7 335 0.13 39
8 340 013 . 3.93
9 3 0.14 407
10 17 0.18 462
11 334 0.18 4.62
12 340 0.13 3.93
13 329 0.15 421
14 335 ) 0.15 421
15 14 0.13 393
16 37 0.14 407
17 333 0.14 4,07
18 334 0.13 393
19 340 0.21 4.99
20 329 0.2t 4.99
21 336 0.18 462
22 334 0.17 449
23 342 0.15 4.21
24 342 0.13 3193
25
4.20

AVG. 332 0.15 0.15

METHOD 4 DATA
INIT. FINAL  NET
(ml) (m)) (mi)
IMP.1 100.0 178.0 78.0
IMP.2 100.0 110.0 10.0
IMP.3 100.0 1000 ~ 0.0
IMP .4 0.0 0.0 0.0
IMP.5 0.0
IMP.6 0.0
IMP.7 0.0
TOTAL 300.0. 388.0 88.0
S.G. 200.0 2088 8.8
METHOD 3 DATA
%032 13.04 Md 2957
%C02 6.58 Ms 2845
%CO 0.0 Ps 3001
%N2 80.4 Fo 1.195
02+C02 19.6 %EA 159.41
VOLUMETRIC RESULTS - 8i
Velocity 8.14 misec
Actual Flow 11347 am3/Mr
Std. Flow 7588 smi/hr
Dry Std. Flow 6848 dsm3/hr
METER METER TEMPERATURE
DH VOLUME  INLET OQUTLET
(in.WC) (de) (DegF} (DeqF)
.53 872.362 90 90
0.53 916.465 90 90
0.53 91 91
0.53 - 92 92
0.53 91 90
0.53 97 94
0.53 95 94
0.53 100 : 97
0.53 100 97
0.53 a7 95
0.53 o8 95
0.53 102 98
0.53 100 99
0.53 102 98
0.53 101 98
0.53 106 100
0.53 101 86
0.53 97 94
0.53 98 a7
0.53 102 L
0.53 104 100
0.53 107 102
0.53 108 102
0.53 107 103
916.465
0.53 44103 98




EPA METHOD 201A/202 ANALYSES

RUNID. KCE-M201A/202-R2
SUMMARY
CORRECTED
NET FOR BLANK
COMPONENT {grams) {grams)
PM10:
Probe Wash <= 10 microns 0.01110 0.01110
Filter 0.18800 0.18800
TOTAL PM10 0.19910 0.19910
PM (>10 Microns):
Probe Wash > 10 microns 0.12110 0.12100
TOTAL PM 0.3202 0.32010
CONDENSIBLE PM '
Organic CPM 0.01920 NA
Inorganic CPM 0.12570 NA
TOTAL CPM _ 0.14490 0.11500
TOTAL PARTICULATE (TSP+CPM) 0.46510 0.43510
ANALYTICAL DATA
METHOD 201A COMPONENTS:
TARE FINAL NET VOLUME
{grams) (grams) {grams) {mh
Filter 0.40990 0.59790 0.18800 NA
Probe Wash Residue <= PM10 67.64640 67.65750 0.01110 70.0
Acetone Blank Residue 67.69890 67.69890 0.00000 120.0
. Applicable Acetone Blank 0.00000 70.0
Max. Allowable Blank 0.00055 NA
Probe Wash Residue > PM10 68.14970 68.27080 0.12110 110.0
Acetone Blank Residue 64.00410 64.00420 0.00010 110.0
Applicable Acetone Blank ! 0.00010 110
Max. Allowable Blank 0.00086 NA
METHOD 202 COMPONENTS:
TARE FINAL NET VOLUME
{grams) (grams}) (grams) (ml)
Container #4 538
Organic Residue {uncorr.) 65.12590 65.14510 0.01920 250
Inorganic Residue {uncorr.) 196.20180 196.32760 0.12570 450
MeCI2 Blank 64.89250 64.90660 0.01410 125
H20 Blank 64.59390 64.60970 0.01580 500
PARTICULATE EMISSIONS: .
PM10 PM>10u Total CPM Total PM
Actual Grain L.oading (gr/dscf) 0.07285 0.04427 0.04208 0.1569
Mass Rate (Ib/hr) 2517 1.529 1.454 5.500




D50 Calculations

RUN 1.D. KCE-M201A/202-R2

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

D50

dPmin. and dPmax Calculations

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

Dn
0.138
0.15
0.164
0.18
0.107
0.215
0.233
0.264
0.3
0.342
0.39

wn
110.14761
90.54623
75.74696
62.87933
52.49530
44 07334
37.52678
20.23109
22.63656
17.41810
13.39441

vmin

vmax

9235538 135.34444
77.08099 112.12656

65.59021
55.69315
4777745
41.41881
36.52325
30.38958
2557132
21.78193
18.84776

94.66319
79.54874
67.42018
§7.84721
50.10429
40.63780
33.20903
27.40397
22.96937

234.8959
0.421707

0.69869
9.518384

240.2805
0.666853

dPmin
1.784272
1.242241
0.899942
0.648844
0.477510
0.358866
0.279046
0.193191
0.136786
0.099250
0.074312

dPmax
3.831929
2.629988
1.874558
1.323742
0.950880
0.695174
0.525154
0.345460
0.230701
0.157095
0.110366




RUN NUMBER

DATE

START TIME

END TIME

STACK LENGTH
STACK WIDTH
STACK EQUIV. DIAM.
NOZZLE L.D.

METER BOX GAMMA
METER BOX dH@
BAROMETRIC

Cp

TEST DURATION

SAMPLING RESULTS
Metered Volume
Metered Volume
Volume @ Std.Cond.
Volume @ Std.Cond.
% Water
% Isokinetics

VOLUMETRIC RESULTS - USENG

Velocity
Actual Flow
Std. Flow
Dry Std. Flow

- STACK

TEMP  STATIC

POINT (DegF) (inWC)
1

339 0.16

2 342 0.14

3 345 0.15

4 344 0.15
5 344
6 340
7 329
8 341
9 343
10 345
11 347
12 345
13 37
14 344
15 344
16 347
17 340
18 343
18 335
20 339
21 342
22 344
23 344
24 44

25
AVG. 342 0.15

KCE-M201A/202-R3
07/31/93
1649
18:26
25 inches
24 inches
24.49 inches
0.264 inches
1.00624
1.72964
30.00 in.Hg
0.84
81 minutes
35.054  def
1.02t dem
34.080 dscf
0.965 dscm
11.43 %
107.2 %
29.44 ft/sec
7359  acfm
4860 scfm
4305  dscfm
DP DWELL
{in. WC) TIME
0.19 353
0.21 an
0.22 3.79
0.21 an
0.18 3.43
0.16 " 3.23
0.15 3.12
0.16 , 3
0.18 343
0.19 353
¢.16 A
0.15 3.13
0.15 - 3.13
0.16 3.23
0.16 323
0.18 3.43
0.21 3.7
0.18 343
0.16 3
0.18 343
0.19 353
0.20 3.61
0.18 343
0.16 323
0.18 340

METHOD 4 DATA
INIT.
(ml)
IMP.1 100.0
IMP.2 100.0
IMP.3 100.0
IMP.4 0.0
IMP.S
IMP.6
IMP.7
TOTAL 300.0
SG. 200.0
METHOD 3 DATA
%02 12.01
%C0O2 6.47
%CO 0.0
%N2 815
02+C02 185

FINAL
{ml)
172.0
106.0
100.0
0.0

378.0
215.4

Md
Ms
Ps

Fo .

%EA

VOLUMETRIC RESULTS - Sl

Velocity
Actual Flow
Std. Flow
Dry Std. Flow

DH
(inWC}
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
053

0.53

8.97
12502
8257
7314

NET
(mi)
720
6.0
0.0
0.0
0.0
0.0
0.0
78.0
154

29.52
28.20
30.01
1.374
126.27

m/sec
am3/r
sma/hr

dsm3/hr

METER METER TEMPERATURE

VOLUME

(dcf)
916.753
952.807

952.807
36.054

INLET
{DegF})
104
105
105
109
108
111
108
11
12
12
108
106
104
105
108
109
108
106
105
105
104
103
101
101

104

OUTLET
(DegF)
100
101
101
102
102
104
106
105
106
106
103
101
100
102
103
104

102

103
104
98
97
97
96
95
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EPA METHOD 201A/202 ANALYSES

CORRECTED
FOR BLANK

(grams)

0.01940
0.15769
0.17709

0.07983

0.25692

NA
NA
0.06140

0.31832

FINAL

(grams)
0.55690

64.51030
67.69890

67.91070
64.00420

FINAL
(grams}

64.28480
196.71790
64.90660
64.60970

PM>10u
0.03614

RUN 1.D. KCE-M201A/202-R3
SUMMARY

NET
COMPONENT {grams)
PM10:

Probe Wash <= 10 microns 0.01940

Fitter 0.15769

TOTAL PM10 0.17708
PM (>10 Microns):

Probe Wash > 10 microns 0.07990
TOTAL PM 0.25699
CONDENSIBLE PM

Organic CPM 0.02680

Inorganic CPM 0.06450

TOTAL CPM 0.09130
TOTAL PARTICULATE (TSP+CPM) 0.34829
ANALYTICAL DATA
METHOD 201A COMPONENTS:

TARE

{grams)

Filter 0.39921
Probe Wash Residue <= PM10 64.49090
Acetone Blank Residue 67.696890
Applicable Acetone Blank
Max. Allowable Blank
Probe Wash Residue > PM10 67.83080
Acetone Blank Residue 64,00410
Applicable Acetone Blank
Max. Allowable Blank
METHCD 202 COMPONENTS:

TARE

(grams)

Container #4
Organic Residue (uncorr.) 64.25800
Inorganic Residue {(uncorr.) 196.65340
MeClI2 Blank 64.89250
H20 Blank 64.59390
PARTICULATE EMISSIONS:

PM10
Actual Grain Loading (gr/dscf) 0.08018
Mass Rate (Ib/hr) 2.958

1.334

NET

(grams}
0.15769

0.01940
0.00000
0.00000
0.00062

0.079%0
0.00010
0.00007
0.00064

NET
(grams)

0.02680
0.06450
0.01410
0.01580

Total CPM

0.02780

1.026

VOLUME

(mh)
NA

780

120.0

79.0
NA

82.0
110.0
82
NA

VOLUME
{ml)
528
250
450
125
500

Total PM
0.144

5.318




D50 Calculations

RUN 1.D. KCE-M201A/202-R3

Stack Gas Viscosity (micropoise)

Cyclone Flow Rate {dscf/min)
Cyclone Flow Rate {acfm)

D50

dPmin and dPmax Calculations

Stack Gas Viscosity (micropoise)

Cyclone Flow Rate {acfm)

Dn
0.136
0.15
0.164
0.18
0.197
0.215
0.233
0.264
0.3
0.342
0.39

: vn
111.36357
91.54580

76.58316

83.57347
53.07482
44.55988
37.94103
29.55378
22.88645
17.61038
13.54228

vmin

ymax

93.34840 136.81848
77.88304 113.34249

66.28370
56.27545
48.27059
41.84022
36.88940
30.68659
25.81434
21.98300
19.01697

95.68463
80.40151
68.13729
58.25477
50.62711
41.05409
33.54166
27.67140
23.18738

235.8048
0.420737
0.719574

9.38981

241.3803
0.874012

dPmin
1.783642
1.241594
0.899306
0.648234
0.476935
0.358329
0.278548
0.192749
0.138400
0.0985816
0.074025

dPmax
3.831629
2.825538
1.874037
1.323180
0.950308
0.694635
0.524639
0.244990
0.230284
0.156731
0.110052




APPENDIX D.1.2

DATA AND RESULTS FOR EPA METHOD 29 TESTING




RUN NUMBER

DATE

START TIME

END TIME

STACK DIAM.
NOZZLE I.D.
METER BOX GAMMA
METER BOX dH@
BAROMETRIC

Cp

TEST DURATION

SAMPLING RESULTS
Metered Volume
Metered Volume

KCE-M29-R1

Volume @ Std.Cond.
Volume @ Std.Cond.

% Water
% Isckinetics

07/30/92

12:28
14:44
25 x 24
0.3125
1.00624
1.72964
29.97
0.84
120 minutes

inches
inches

in.Hg

VOLUMETRIC RESULTS - USENG

Velocity
Actual Flow
Std. Flow

Dry S5td. Flow

STACK

TEMP STATIC

POINT (DegF) {(in.WC)
1

321 0.16

2 331 0.15

3 345 0.14

4 336 0.17
S 332
6 320
7 3ls
8 331
9 346
10 321
11 340
12 334
13 320
14 331
15 331
16 335
17 347
18 348
19 331
20 342
21 340
22 336
23 342
24 341

25
AVG. 334 0.16

73.243 dcf
2.074 dem
70.904 dscf
2.008 dscm
" 10.60 %
107.7 %
28.83 ft/sec
7208 acfm
3803 scfm
4294 dscfm
DP DH
(in.WC) {(in.wWC)
0.20 1.30
0.22 1.556
0.19 1.20
0.19 1.20
0.18 1.10
0.15 0.96
0.12 0.986
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 0.986
0.15 0.986
0.16 1.00
0.17 1.10
0.19 1.20
0.18 1.15
0.17 1.13

METHOD 4 DATA

INIT. FINAL NET

{ml} {ml)  (ml)

IMP.1 0.0 96.0 96.0
IMP.2 100.0 152.0 52.0
IMP.3 100.0 112.0 12.0
IMP. 4 0.0 2.0 2.0
IMP.S 100.0 100. 0.0
IMP.6 100.0 100.0 0.0
IMP.7 0.0
TOTAL 400.0 562.0 162.0
5.G. 200.0 216.5 16.5

METHOD 3 DATA
%02 13.16 Md 29.57
%CO2 6.53 Ms 28.35
$CO 0.0 Ps 29.98
EN2 80.3 Fo 1.185
02+C02 10.0 SEA 163.64
VOLUMETRIC RESULTS - SI

Velocity B8.79 m/Bsec
Actual Flow 12247 am3/hr
Std. Flow 8160 em3/hr

Dry Std. Flow

METER METER TEMPERATURE
VOLUME INLET QUTLET
{dcf)  (DegF) (DegF)
608.374 97 90
92 89
95 90
96 90
28 9l
93 89
89 89
Q0 89
88 86
92 21:]
93 87
644.845 92 85
644.894 90. S0
95 90
91 88
93 89
94 88
94 89
90 88
96 93
94 90
92 90
95 91
93 89
681.666
73.243 91

7296 dsm3/hr



EPA METHOD S DATA
RUN NUMBER

COMPONENT

Probe Wash
Corr. for Blank

Filter

Back Half

TOTAL

ACETONE BLANK
Actual Residue
Actual Blank Corr.

Max. Allowable Res.
Volume

PARTICU

Corrected to 7% 02

Corrected to 12% CO2
Corrected to 50% Excess Air

Mass Rate

SAMPLING OQA/QC
Isokinetics

Corrected Meter Volume

KCI- /29=R1
TARE FINAL
Jfgrams) {grams)
67.07370 67.08480
0.43440 0.97420
0.00000 0.00000

0.00000 grams

0.00000 grams

0.001C4 grams
125.0 ml

ISSIONS
Actual Grain Loading

0.11990
0.21533
0.22035
0.21075

4.4132

107.7 %

NET  VOLUME
{grams) (ml)

0.01110 132.0
0.01110

0.53980
0.00000
0.55090

gr /dact

gr/dacf @ 7% 02
gr/dacf @ 12% CO2
gr/dscf @ S0% EA

1b/hr

70.904 dscft

e e e e e e e |
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RUN NUMBER

DATE

START TIME

END TIME

STACK DIAM.
NOZZLE I.D.
METER BOX GAMMA
METER BOX dH@
BAROMETRIC

cp
TEST DURATION

SAMPLING RESULTS
Metered Volume
Metered Volume

KCE-M29-R2

07/30/92
15:12
17:31

25 X 24
0.3125
1.00624
1.72964
29.97
0.84
120

74.772
2.117

Volume @ Std.Cond. 72.097
Volume @ £td.Cond. 2.042
% Water 10.53
% Isokinetics 107.7
VOLUNETRIC RESULTS - USENG
Velocity 29.40
Actual Flow 7349
5td. Flow 4882
Dry Std. Flow 4368
STACK
TEMP STATIC DP
POINT (DegF) (in.WC}) (in.WC)
o1 324 0.15 0.15
2 331 0.17 Q.16
3 333 0.15 0.18
4 340 0.16 0.18
5 341 Q.20
6 335 Q.19
7 335 0.16
2 345 0.16
9 346 0.18
10 341 0.20
12 340 0.18
12 344 0.17
13 321 0.15
14 a3s 0.16
15 - aas 0.18
16 341 0.19
17 33s 0.19
18 33s 0.17
19 325 0.16
20 336 0.22
21 342 0.21
22 331 0.22
. 23 337 0.18
24 344 0.16
25
AVG. 337 0.16 0.18

inches
inches

in.Hg

minutes

def
dem
decf
descm

METROD 4 DATA

INIT.
{ml)
IMP.1 0.0
IMP.2 100.0
IMP.3 100.0
IMP. 4 0.0
IMP.S 100.0
IMP.6 100.0
IMP.7
TOTAL 400.0
5.G. 200.0
METHOD 3 DATA
%02 12.86
%C02 6.34
’CO 0.0
N2 80.8
02+C0O2 19.2

FINAL NET

{ml) {ml})
117.0 117.0
138.0 38.0
104.0 4.0
1.0 1.0
104.0 4.0
100.0 0.0
c.0
564.0 164.0
216.2 16.2
Md 29.53
Ms 28.32
Ps 29.98
Fo 1.268
SEA 151.81

' VOLUMETRIC RESULTS - SI

ft/sec
acfm
aecfm
dscfm

DH
(in.wWC)

0.96
1.00
1.15
1.15
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

Velocity
Actual Flow
std. Flow
Dry Std. Flow

METER
VOLUME INLET
{dcf) (DegF)
682.140 91
92
93
94
95
95
90
93
95
97
97
719.092 98
719.165 90
95
96
100
99
98
97
99
99
98
97
96
756.985
74.772

8.96
12487
8295
7421

m/sec
am3/hr
sm3/hr
dsm3/hr

METER TEMPERATURE

OUTLET
{DeqF}
90
920
90
921
91
91
89
89
S0
92
93
94
89
91
91
92
91
91
90
91
92
91
90
94

93




EPA METHOD 5 DATA

NET VOLUME

{grams) {grams} {gramg} |m; )

RUN NUMBER KCE-M29-R2

TARE FINAL
COMPONENT
Probe Wash 67.94350 67.95340
Corr. for Blank
Filter 0.44220 1.00630
Back Half 0.00000 0.00000
TOTAL
ACETONE BLANK
Actual Residue 0.00000 grams

P

s

Actual Blank

Corr. 0.00000 gr

Max. Allowable Res. 0.00102 gr

Volume

IC
Actual Grain
Corrected to
Corrected to
Corrected to

Mass Rate

G
Isokinetics

125.0 ml

88 S
Loading
7% 02
12% co2
S0% Excess Air

Corrected Meter Volume

ams
ams

0.12286
0.21242
0.23255
0.20626

4.6001

107.7
72.097

0.00990 130.0
0.00990

0.56410
0.00000
0.57400

gr/dsct

gr/decf @ 7% 02
gr/dscf @ 12% CO2
gr/dscf @ 50% EA

1b/hr

decf
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RUN NUMBER

DATE

START TIME

END TIME

STACK DIAM.
NOZZLE I.D.
METER BOX GAMMA
METER BOX dHe
BAROMETRIC

cp
TEST DURATION

SAMPLING RESULTS
Metered Volume
Metered Volume
Volume 8 std.Co
Volume @ sStd.Co
% Water
% Isokinetics

KCE-M29-R3

07/31/92
09:05
11:24

24 X 25
0.3125
1.00624
1.72964
30.00
0.84
120

T72.554
2.055
71.292
2.019
10.46
105.9

nd.
nd.

VOLUMETRIC RESULTS - USENG

Valocity 29.49
Actual Flow 7373
Std. Flow 4905
Dry Std. Flow 4392
STACK
TEMP  STATIC DP
POINT (DeqF) {(in.WC) (in.wWC)
1 338 0.18 0.21
2 344 0.16 0.22
3 348 0.16 0.24
4 340 0.15 0.24
5 339 0.20
6 342 0.20
7 27 0.15
8 331 0.15
9 338 0.16
10 346 0.16
11 346 0.15
12 347 0.15
13 323 0.15
14 332 0.16
1% 332 0.18
le 332 0.18
17 340 0.22
ia 343 0.24
15 337 0.16
20 336 0.156
21 335 0.18
22 320 0.18
23 310 0.16
24 339 0.16
25
AvVG. 336 0.17 0.18

inches
inches

in.Hg

minutes

def

dacf
dsecm

ft/sec
acfm
scfm
dacfm

DH
{in.wWC)

1.30
1.35
1.50
1.50
1.25
1.25
0.93
0.93
0.97
0.97
0.53
0.93
0.93
0.97
1.10
1.10
1.35
1.50
0.97
0.97
1.10
1.10
0.97
0.97

1.12

METHOD 4 DATA

INIT.
{mb)
IMP.1 0.0
IMP.2 100.0
IMP.3 100.0
IMP. 4 0.0
-IMP. 5 100.0
IMP.6 100.0
IMP.7
TOTAL 400.0
5.G. 200.0

METHOD 3 DATA

202 13.10.
2CO2 6.62
RCO 0.0
SN2 80.3
02+C02 19.7

FINAL

{ml)
102.0
147.0
106.0
1‘0
105.0
101.0

562.0
214.9

Md
M8
P8
Fo
SEA

VOLUMETRIC RESULTS - SI

Velocity
Actual Flow
std. Flow

Dry Std. Flow

METER
VOLUME
{def)
757.526 70
76
77
80
81
81

INLET

793.726 87
793.726 84

830.080
72,554

{DegE})

8.99
12527
8334
7463

83

m/sec
aml/hr
em3/hr
dsm3/hr

METER TEMPERATURE

OUTLET

(DegF)
7




EPA METHOD 5 DATA
RUN NUMBER

COMPONENT

Probe Wash
Corr. for Blank

KCE-M29-R3
TARE FINAL NET VOLUME
(grams}) rams {grams) {ml)

64.32910 64.33800 0.008%0 120.0
: 0.00890

Filter 0.44340 1.04900 0.60560
Back Half 0.00000 0.00000 0.00000
TOTAL 0.61450
ACETONE BLANK

Actual Residue 0.00000 grams

Actual Blank Corr. 0.00000 grams

Max. Allowable Res. 0.00094 grams

Volume 125.0 ml

CULATE SSIONS

Actual Grain Loading 0.13302 gr/dscf
Corrected to 7% 02 0.23705 gr/decf @ 7% 02
Corrected to 12% CO2 0.24112 gr/decf @ 12% CO2
Corrected to 50% Excess Air 0.23221 gr/dscf @ 50% EA

Mass Rate

5.0080 1lb/hr

SAMPLING QA/QC
Isckinetics 105.9 %
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

—————————eeeeeeeeee——eeeee e

KCE-M26-R1 KCE-M26-R21 KCE-M26-R3

RUN NUMBER AVERAGE
DATE 07/30/93 07/30/93 07/31/93
START TIME 12:28 15:12 09:05
END TIME 14:44 17:31 11:24
SAMPLING DATA
Initial Meter Volume -~ 1 934.790 1175.340 1420.070 1176.733
Final Meter Volume - 1 1175.070 1415.970 1664.410 1418.483
Net Meter Volume - 1 240,280 240.630 244.340 241.750
Average Meter Temp. - F i12.1 116.6 106.5 111.8
Barometric Pres. = in.Hg 29.97 29.97 30.00 29.98
Avg. Meter Pres. - in.W.C. 2.4 2.4 2.4 2.4
Meter Cal. Factor - Gamma 0.9985 0.9985 . 0.9985
Corr. Meter Volume - dscf 7.875 7.825 8.096 7.932
Oxygen - %dv* 13.16 12.86 13.10 13.04
GAS FLOWRATE DATA*
Velocity - ft/sec 28.83 29.40 29.49 29.24
Actual Volume - acfm 7208 7349 7373 7310
Standard Volume - dscfm 4294 4368 4392 4351
LABORATORY DATA
Fluoride Analysis
Total Liguid Veolume - ml 73.0 68.0 80.0 73.7
Floride Conc. - mg/liter 74.0 106.0 25%9.0 146.3
HF EMISSIONS
Concentration - ppmdv 30.672 41,188 114.439 62.099
Conc. - ppmdv @ 7% 02 55.082 71.208 203.935 110.075
Mass Rate -~ 1lb/hr 0.410 0.561 1.566 0.846

* Gas flowrate and oxygen content data were taken from EPA Method 29
testing which was conducted concurrently.




APPENDIX D.l.4

DATA AND RESULTS FOR EPA METHOD 25A
AND MODIFIED METHOD 25A TESTING
(THC, METHANE AND ETHANE)




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

e e e

RUN I.D. KCE=M25A=-R1 KCE-M25A-R2 KCE-M25A-R3 AVERAGE
DATE 07/29/93 07/29/93 07/29/93

TIME STARTED 0B:48 11:38 14:26

TIME ENDED 10:48 13:38 15:26

GAS PARARMETERS®

Gaas Temperature - oF 327.5 327.5 336.1 330.4
Oxygen = % 15.9 15.9 14.7 15.5
Carbon Dioxide - % 4.5 4.5 5.6 4.9
Moisture - % 9.58 9.58 8.36 9.17

GAS FLOWRATE*

Velocity - ft/Bsec 29.52 29.52 28.79 29.28
Actual Volume - acfm 7381 7381 7198 7158
Standard Volume - dscfm 4488 4488 4388 4455

THC ISSIONS

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

METHANE /ETHANE 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 - 1lb/hr (as Carbon) 0.584 0.504 0.548 0.545

TGNMO E SIONS

Mass Rate - lb/hr (as Carbon) 0.626 0.176 = —me—- 0.401

* Gas parameters and gas flowrate data are taken from KCE-MQ010-Rl for
M2SA runs 1 and 2 and KCE-M0010-R2 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.

— e ]




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R1

Starting
07-29-93
THC

Time PPMWV

08:50 56.43
08:51 67.11
08:52 63.13
08:53 54.50
08:54 53.14
08:55 58.81
08:56 64.72
08:57 53.72
08:58 51.15
08:59 51.01
09:00 61,82
09:01 57.70
09:02 50.88
09:03 49.92
09:04 54.813
09:05 66.90
09:06 49.81
09:07 49.50
09:08 49.04
09:09 58.37
09:10 54,28
09:11 47.91
09:12 46.80
09:13 50.99
09:14 56.80
09:15 47.99
09:16 45.76
09:17 49.62
09:18 53.77
09:19 52.87
09:20 46.09
09:21 44.63
09:22 48.43
09:23 54.96
09:24 45.89
09:25 43.80
09:26 42.77
09:27 51.77
09:28 51.44
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KS0O-M25A~-R1

Starting
07-29-93
THC

Time PPMWV

09:29 43.55
09:30 42.31
09:31 50.64
09:32 . 50.83
09:33 45.18
09:34 42.81
09:35 43.54
09:36 51.54
09:37 50.85
09:38 42.67
09:39 42.75
09:40 44.83
09:41 51.91
09:42 44,79
09:43 41.57
09:44 40.44
09:45 46,97
09:46 41.46
09:47 40.10
09:48 39.43
09:49 41.12
09:50 48.93
09:51 42.20
09:52 38.69
09:53 38.46
09:54 46.11
09:55 45.25
09:56 37.36
09:57 35.31
09:58 36.38
09:59 43.17
10:00 37.46
10:01 33.40
10:02 33.34
10:03 40.17
10:04 43.31
10:05 36.67
10:06 36.37
10:07 38.61




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R1

Starting
07-29-93
THC

Time PPMWV

10:08 46.97
10:09 41.22
10:10 37.58
10:11 36.98
10:12 42.26
10:13 45.36
10:14 37.34
10:15 36.14
10:16 35.87
10:17 43.74
10:18 38.64
10:19 34.84
10:20 34.71
10:21 37.74
10:22 40.16
10:23 34.19
10:24 32.83
10:25 33.37
10:26 40.00
10:27 36.97
10:28 33.06
10:29 32.40
10:30 34.94
10:31 38.61
10:32 32.65
10:33 31.31
10:34 31.75
10:35 38.24
10:36 33.26
10:37 31.49
10:38 31.36
10:39 31.42
10:40 33.02
10:41 31.48
10:42 31.37
10:43 31.42
10:44 37.28
10:45 34.84
10:46 31.2%

e m———————
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EPA Brick WA 14
Kiln Combustion Exhaust
Total Hydrocarbons
KSO-M25A-R1

Starting
07-29-93
THC
Time PPMWV
10:47 30.49
10:48 32.64
119 MinAvg 43.45

Data Corrected for Calibrations
119 MinAVg 43.50




0.00

Calibrations:

voc 100 Span Value =

LOW Calibration Gas =

Initial cal. at: 744

L.OW Cal. Respconse = 0.11
Cal. Drift = 0.00

Final Cal. at: 1111

LOW Cal. Response = 0.98
Cal. Drift = 0.01

LOW System Drift = 0.01

100
HIGH Calibration

HIGH Cal. Response
Cal. Drift

HIGH Cal. Response
Cal. Drift
HIGH System Drift

00

24.15
=-0.00

25.43
0.01
0.01

= 24.58

4
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R2

Starting

07-29-93

THC

Time PPMWV
12:19 31.89
12:20 30.78
12:21 25.54
12:22 24.98
12:23 27.34
12:24 32.12
12:25 26.59
12:26 24.78
12:27 24.75
12:28 31.08
12:29 30.35
12:30 25.68
12:31 25.16
12:32 26,19
12:33 30.84
12:34 25.93
12:25 24.04
12:36 23.74
12:37 27.81
12:38 27.24
12:39 23.49
12:40 22.69
12:41 23.37
12:42 27.23
12:43 23.24
12:44 21.73
12:45 21.62
12:46 24.31
12:47 24.82
12:48 21.78
12:49 20.86
12:50 21.19
12:51 23.74
12:52 21.25
12:53 19.44
12:54 18.86
12:55 21.99
12:56 22.56
12:57 20.06




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R2

Starting

07-29-93

THC

Time PPMWV
11:40 28.01
11:41 27.98
11:42 29.23
11:43 31.73
11:44 29.05
11:45 29,33
11:46 30.52
11:47 34.38
11:48 37.55
11:49 31.83
11:50 30.71
11:51 30.26
11:52 35.73
11:53 31.98
11:54 27.85
11:55 27.07
11:56 28.41
11:57 31.25
11:58 26.66
11:59 25.09
12:00 24.94
12:01 29.46
12:02 2B.56
12:03 25.59
12:04 26.97
12:05 29.34
12:06 32.78
12:07 28.50
12:08 26.43
12:09 25.41
12:10 30.82
12:11 30.15
12:12 25.55
12:13 25.08
12:14 27.76
12:15 33.36
12:16 27.28
12:17 25.72
12:18 25.58

|

- -
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R2

Starting
07-29-93
THC

Time PPMWV

12:58 20.21
12:59 20.69
13:00 24.00
13:01 21.84
13:02 20.01
13:03 20.23
13:04 22.33
13:05 22.65
13:06 20.10
13:07 20.35
13:08 21.40
13:09 25.27
13:10 23.44
13:11 20.78
13:12 20.43
13:13 22.34
13:14 23.31
13:15 21.12
13:16 21.07
13:17 21.62
13:18 23.93
13:19 23.20
13:20 21.26
13:21 20.84
13:22 22.26
13:23 23.88
13:24 20.69
13:25 18.70
13:26 20.13
13:27 22.86
13:28 20.99
13:29 19.60
13:30 20.07
13:31 22.49
13:32 23.17
13:33 20.12
13:34 19.50
13:35 19.28
13:36 23.09




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R2
Starting
07-29-93
THC

Time PPMWV
13:37 21.66
13:38 19.74

119 MinAvg 25.10

Data Corrected for Calibrations

119 MinAvg

24.45

—— -.—-——...



0.00

Calibrations:

VvOoC 100 Span Value =

LOW Calibration Gas =

Initial cal. at: 1111

LOW Cal. Response = 0.98
Cal. Drift = 0.01

Final cal. at: 1349

LOW Cal. Response = 0.77
Cal. Drift = 0.01

LOW System Drift = -0.00

100
HIGH Calibration

HIGH Cal. Response
Cal. Drift

HIGH Cal. Response
Cal. Drift
HIGH System Drift

mn

' 25.43

0.01

25.03
0.00
-0.00

24.58



EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R3

Starting
07-29-93
THC

Time PPMWV

14:28 15.63
14:29 15.37
14:30 14.88
14:31 13.38
14:32 13.86
14:33 14.51
14:34 14.77
14:35 14.24
14:36 13.32
14:37 13.40
14:38 13.47
14:39 13.17
14:40 12.92
14:41 13.26
14:42 13.31
14:43 13.42
14:44 13.28
14:45 12.92
14:46 12.90
14:47 13.20
14:48 13.52
14:49 13.82
14:50 13.19
14:51 13.06
14:52 13.13
14:53 12.95
14:54 12.29
14:55 12.98
14:56 13.54
14:57 13.65
14:58 13.79
14:59 13.54
15:00 13.89
15:01 13.91
15:02 14.15
15:03 13.71
15:04 13.42
15:05 14.17
15:06 14.35

P —a—n

- -
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

K50-M25A-R3
Starting
07-29-93
THC

Time PPMWV
15:07 14.29
15:08 14.50
15:09 14.27
15:10 14.61
15:11 14.38
15:12 13.82
15:13 13.21
15:14 13.79
15:15 13.82
15:16 12.75
15:17 12.91
15:18 12.94
15:19 13.53
15:20 13.24
15:21 12.34
15:22 13.11
15:23 13.34
15:24 13.48
15:25 12.65
15:26 12.81

60 MinAvg 13.59

Data Corrected for Calibrations

60 MinAvg

13.27




Calibrations:

VOC 100 Span Value = 100

LOW Calibration Gas = 0.00 HIGH Calibration Gas =

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

24.58
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KS0-M25A-R4

Starting
07-29-93
THC

Time PPMWV
18:01 24.19
18:02 22.40
18:03 12.60
18:04 22.88
18:05 =-6999,00%*
18:06 35.03
18:07 32.77
18:08 27.32
18:09 22.20
18:10 20.00
18:11 19.79
18:12 26.95
18:13 32.34
18:14 37.76
18:15 46.90
18:16 40.20
18:17 27.99
18:18 22.56
18:19 19.46
18:20 17.78
18:21 16.52
18:22 14.60
18:23 14.85
18:24 14.83
18:25 14.87
18:26 13.18
18:27 12.90
18:28 13.52
18:29 13.23
18:30 12.73
18:31 11.73
18:32 12.63
18:31 13.04
18:34 12.89
18:35 12.32
18:36 12.22
18:37 12.53
18:238 12.62
i8:39 12.02

* 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
THC

Time PPMWV

18:40 10.81
18:41 11.54
18:42 12.18
18:43 12.46
18:44 11.24
18:45 10.88
18:46 12.06
18:47 11.97
18:48 11.33
18:49 10.01
18:50 14.15
18:51 18.86
18:52 24.42
18:53 31.19
18:54 33.88
18:55 38.67
18:56 42.10
18:57 30.48
18:58 21.08
i8:59 17.79
19:00 16.73
19:01 16.12
19:02 14.33
19:03 13.32
19:04 13.60
19:05 13.42
19:06 12.98
19:07 11.47
19:08 12.10
19:09 12.39
19:10 12.53
19:11 12.75
19:12 11.69
19:13 12.89
19:14 12.96
19:15 12.36
19:16 10.98
19:17 11.85
19:18 12.66

——— Ge——
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A~-R4

Starting
07-29-93
THC

Time PPMWV

19:19 12.44
19:20 11.54
19:21 10.50
19:22 11.98
19:23 12.59
19:24 12.61
19:25 12.40
19:26 12.29
19:27 12.80
19:28 13.29
19:29 12.08
19:30 11.29
19:31 12.29
19:32 12.80
19:33 12.99
19:34 10.96
19:35 11.59
19:36 13.14
19:37 13.17
19:238 11.79
19:39 10.76
19:40 12.39
19:41 12.09
19:42 12.73
19:43 10.19
19:44 11.27
19:45 12.29
19:46 12.40
19:47 11.85
19:48 10.22
19:49 11.52
19:50 12.30
19:51 12.74
19:52 11.14
19:53 11.75
19:54 12.95
15:55 13.14
19:56 12.79
19:57 10.47




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A~R4

Starting

07=-29-93

THC

Time PPMWV
19:58 12.06
19:59 12.66
20:00 12.68
20:01 10.59
20:02 10.91
20:03 12.18
20:04 12.33
20:05 11.69
20:06 9.82
20:07 11.87
20:08 12.27
20:09 12.20
20:10 9.91
20:11 10.28
20:12 11.15
20:13 11.66
20:14 11.02
20:15 9,39
20:16 10.80
20:17 11.24
20:18 11.68
20:19 9.75
20:20 9.69
20:21 11.12
20:22 11.66
20:23 11.63
20:24 9.42
20:25 10.65
20:26 11.83
20:27 12.47
20:28 12.21
20:29 10.80
20:30 12.60
20:31 13.25
20:32 13.18
20:33 11.12
20:34 12.30
20:35 12.88
20:36 13.46

1
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EPA Brick WA 14
Kiln Combustion Exhaust
Total Hydrocarbons
KSO-M25A-R4

Starting
07-29-93
THC

Time PPMWV
18:01 24.19
18:02 22.40
18:03 12.60
18:04 22.88
18:05 -6999.00%*
18:06 35.03
18:07 32.77
18:08 27.32
18:09 22.20
18:10 20.00
18:11 19.79
18:12 26.95
18:13 32.34
i8:14 37.76
18:15 46.90
18:16 40.20
18:17 27.99
18:18 22.56
18:19 19.46
18:20 17.78
18:21 16.52
18:22 14.60
18:23 14.85
18:24 14.83
18:25 14.87
18:26 13.18
18:27 12.90
18:28 13.52
18:29 13.23
18:30 12.73
18:31 11.73
18:32 12.63
18:33 13.04
18:34 12.89
18:35 12.32
18:36 12.22
18:37 12.53
18:238 12.62
18:39 12.02

* Data marked with an * is not included in the average.
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EPA Brick WA 14
Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R4

Starting

07-29-93

THC

Time PPMWV
18:40 10.81
18:41 11.54
18:42 12.18
18:43 12.46
18:44 11.24
18:45 10.88
18:46 12.06
18:47 11.97
18:48 11.33
18:495 10.01
18:50 14.1%
18:51 18.86
18:52 24.42
18:53 31.19
18:54 33.88
18:55 38.67
18:56 42.10
18:57 30.48
18:58 21.08
18:59% 17.79
19:00 16.73
19:01 16.12
15:02 14.33
19:03 13.32
19:04 13.60
19:05 13.42
19:06 12.98
19:07 11.47
19:08 12.10
19:09 12.39
19:10 12.53
19:11 12.75
19:12 11.69
19:13 12.89
19:14 12.96
19:15 12.36
19:16 10.98
19:17 11.85
19:18 12.66

|
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A~-R4

Starting
07-29-93
THC

Time PPMWV

20:37 11.31
20:38 10.88
20:39 12.82
20:40 13.10
20:41 13.16
20:42 10.20
20:43 12.08
20:44 13.31
20:45 13.57
20:46 11.13
20:47 10.48
20:48 12.50
20:49 13.11
20:50 12.91
20:51 10.45
20:52 12.00
20:53 13.19
20:54 13.20
20:55 11.23
20:56 10.40
20:57 12,02
20:58 12.48
20:59 12.35
21:00 9.51
21:01 10.64
21:02 11.53
21:03 12.39
21:04 10.83
21:05 9.34
21:06 11.24
21:07 11.46
21:08 11.22
21:09 8.77
21:10 9.25
21:11 10.39
21:12 10.92
21:13 9.39
21:14 7.77
21:15 9.54




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbhons

KS0-M25A-R4

Starting

07-29-93

THC

Time PPMWV
21:16 9,90
21:17 10.07
21:18 9,39
21:19 10.10
21:20 10.66
21:21 10.73
21:22 9.30
21:23 7.95
21:24 9.57
21:25 10.04
21:26 9.88
21:27 7.56
21:28 7.76
21:29 9,00
21:30 9.6
21:31 8.55
21:32 7.05
21:33 8.49
21:34 8.79
21:35 8.93
21:36 7.62
21:37 7.43
21:38 8.46
21:39 8.98
21:40 8.66
21:41 6.80
21:42 8.18
21:43 9.06
21:44 9.63
21:45 7.62
21:46 7.79
21:47 9.34
21:48 5.68
21:49 9.21
21:50 7.12
21:51 9.14
21:52 9,74
21:53 10.30
21:54 8.34
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO=-M25A-R4
Starting
07=-29-93
THC

Time PPMWV
21:55 8.10
21:56 10.04
21:57 10.55
21:58 10.17
21:59 7.55
22:00 9,82
22:01 10.38
22:02 10.52
22:03 8.51
22:04 8.25
22:05 10.04
22:06 10.76
22:07 10.36
22:08 7.98
22:09 9,39
22:10 9,91
22:11 10.12
22:12 8.30
22:13 7.52
22:14 9.79
22:15 10.28
22:16 9.84
22:17 6.98
22:18 8.69
22:19 9.84
22:20 10.26
22:21 8.30
22:22 7.12
22:23 9.67
22:24 10.19
22:25 10.01
22:26 6.95
22:27 8.79
22:28 9.99
22:29 10.40
22:30 8.37

270 MinAvg 12.78




1

EPA Brick WA 14
Kiln Combustion Exhaust
Total Hydrocarbons
KSO-M25A-R4

starting
07-29-93
THC
Time PPMWV

Data Corrected for Calibrations
270 MinAvg 12.70
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APPENDIX D.1.5

DATA AND RESULTS FOR EPA METHOD 0030 TESTING




Calibration Report

EPA Brick WA 14

Starting
07-30-93
02 Cco2 coO NOx
% %
Time DV DV PPMDV PPMDV
08:37 20.37 2.54 1.31 -3.37
08:38 20.38 2.53 1.50 ~3.36
08:39 20.38 2.51 1.39 -3.37
08:40 20.38 2.50 1.58 -3.35
08:41 20.38 2.49 1.45 -3.36
08:42 20.39 2.47 1.43 -3.36
08:43 20.39 2.46 1.41 -3.36
08:44 20.38 2.44 1.40 =-3.36
08:45 20.38 2.43 1.29 -3.36
08:46 20.38 2.42 1.26 -3.36




EPA Brick WA 14

Calibration Report

Starting
07-30-93
THC

, %
Time PPMWV
08:37 0.04C
08:38 -0.05
08:239 0.50
08:40 B2.00
08:41 86.00C
08:42 74.40
08:43 38.47
08:44 55.92C
08:45 23.44
08:46 24.82C




EPA Brick WA 14

Calibration Report

Starting
07-29-93
THC
%

Time PPMWV
16:11 0.04C
1l6:12 -0.50
16:13 -0.08
16:14 0.48
16:15 19.42
16:16 68.74
16:17 86.10
16:18 86.10C
16:19 70.10
16:20 55.80
16:21 55.80
16:22 55.81C
16:23 55.80
16:24 53.92
16:25 26.81
16:26 24.95
16:27 24.88
l16:28 24.86C




————
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EPA Brick WA 14
Calibration Report

Starting
07-29-93
THC
%
Tine PPMWV
07:32 0.01C
07:33 15.00
07:34 84.60
07:35 85.60
07:36 86.10
07:37 g6.00C
07:38 86.00
07:39 78.90
07:40 54.61C
07:41 54.63
07:42 53.88
07:43 32.10
07:44 24.15C




l

EPA Brick WA 14

Calibration Report

Sstarting
07-28-93
THC
%
Time PPMWV
10:30 -0.01C
10:31 -0.02
10:32 8.58
10:33 86.10C
10:34 76.80
10:35 86.10
10: 36 63.78
10:37 55.50C
10:38 55.47
10:39 35.45
10:40 24.85
10:41 24.83C

-




EPA Brick WA 14
Bias Check Report

Starting
07-28-93
THC
%
Time PPMWV
15:24 0.70B
15:25 13.06
15:26 24.90B

|



EPA Brick WA 14
Bias Check Report

Starting

07-28-93
THC
%

Time PPMWV
13:47 0.70B
13:48 17.45
13:49 25.10
13:50 24.93B




EPA Brick WA 14
Bias Check Report

Starting

07-28-93
THC
%

Time PPMWV
12:11 0.74B
12:12 14.63
12:13 25.41
12:14 25.45
12:15 25.278B

L



EPA Brick WA 14

Kiln Combustion Exhaust

Methane/Ethane
RUN 7
Starting
07-30-93
Meth/Eth
%

Time PPMWV
17:57 3.09
17:58 4,19
17:59 3.59
18:00 3.04
18:01 3.29
18:02 3.42
18:03 4.79
18:04 3.91
18:05 3.63
18:06 3.76
18:07 4.40
18:08 4.46
18:09 3.64
18:10 3.64

14 MinAvg 3.77




EPA Brick WA 14

Kiln Combustion Exhaust

Methane/Ethane
RUN 6
Starting
07-30-93
Meth/Eth
%

Time PPMWV
09:19 5.34
09:20 4.93
09:21 6.09
09:22 6.95
09:23 6.90
09:24 6.95
09:25 7.14
09:26 7.61
09:27 8.63
09:28 7.94
09:29 8.02
09:30 8.26
09:31 8.91
09:32 8.54

14 MinAvg 7.30




EPA Brick WA 14

Kiln combustion Exhaust

Methane/Ethane
RUN 5
Starting
07-29-93
Meth/Eth
%

Time PPMWV
22:46 5.53
22:47 5.31
22:48 5.57
22:49 5.18
22:50 5.69
22:51 6.00
22:52 6.36
22:53 5.99
22:54 5.75
22:55 6.48
22:56 7.07
22157 7.25
22:58 6.78
22:59 7.05

14 MinAvg 6.14
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EPA Brick WA 14

Kiln Combustion Exhaust

Methane/Ethane
RUN 4

Starting

07=-29-593

Meth/Eth
%

Time PPMWV
17:46 9.93
17:47 9.54
17:48 9.57
17:49 9.68
17:50 $.38
17:51 8.57
17:52 g.82
17:53 8.78
17:54 =-6999.00%*
17:55 -6999,00%*
17:56 =6999,00%*
17:57 65.30
17:58 46.93
17:59 37.76

14 MinAvg 20.39

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




1

EPA Brick WA 14

Kiln Combustion Exhaust

Methane/Ethane
RUN 3

Starting

07-29-93

Meth/Eth
%

Tinme PPMWV
13:55 8.55
13:56 9.23
13:57 10.29
13:58 11.65
13:59 13.35
14:00 12.59
14:01 12.43
14:02 12.59
14:03 14.48
14:04 14.78
14:05 13.27
14:06 13.07
14:07 12.94

14 MinAvg 20.39




EPA Brick WA 14

Kiln Combustion Exhaust

Methane/Ethane
RUN 2
Starting
07-29-93
Meth/Eth
%
Time PPMWV
11:19 10.70
11:20 12.53
11:21 13.50
11:22 12.87
11:23 14.36
11:24 14.46
11:25 16.37
11:26 15.34
11:27 14.94
11:28 15.50
11:29 16.65
11:30 17.14
11:31 15.88
11:32 15.75
11:33 15.63
14 MinAvg 15.83

|



EPA Brick WA 14

Kiln Combustion Exhaust

Methane/Ethane
RUN 1
Starting
07-29-93
Meth/Eth
%
Time PPMWV
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
08:44 29.75
08:45 29.35
14 MinAvg 26.13




Calibrations:

voc 100 Span Value =

LOW Calibration Gas = 0.00

Initial Cal. at: 846

LOW cal. Response = 0.04
Cal. Drift = 0.00

Final cal. at: 1751

LOW Cal. Response = 0.09
Cal. Drift = 0.00

LOW System Drift = 0.00

100
HIGH Calibration

HIGH Cal. Response
Cal. Drift

HIGH Cal. Response
Cal. Drift
HIGH System Drift

Gas =

[

it ot

24.82
0.00

25.29
0.01
0.00

24.58
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KS0O-M25A-R5
Starting
07=-30-93
THC

Time PPMWV
17:27 7.83
17:28 6.72
17:29 6.42
17:30 6.35
17:31 8.07
17:32 7.35
17:33 6.91
17:34 6.92
17:35 8.01
17:36 9.22
17:37 7.47
17:38 7.73
17:39 T7.61
17:40 7.87
17:41 8.43
17:42 7.60
17:43 7.20
17:44 7.68
17:45 8.16
17:46 7.29
17:47 7.13
17:48 6.73
17:49 6,11

491 MinAvg 9.84

Data Corrected
491 MinAvg

for Calibrations
9.61
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KS0-M25A-R5

Starting

07-30-93

THC

Time PPMWV
16:48 7.79
16:49 7.83
16:50 7.91
16:51 8.72
16:52 7.79
16:53 7.46
16:54 7.20
16:55 8.21
16:56 8.04
16:57 8.14
16:58 7.83
16:59 8.63
17:00 8.41
17:01 7.83
17:02 7.94
17:03 9.07
17:04 9.50
17:05 8.53
17:06 8.37
17:07 7.81
17:08 8.22
17:09 8.59
17:10 7.81
17:11 7.54
17:12 7.16
17:13 7.93
17:14 7.46
17:15 7.22
17:16 7.63
17:17 8.15
17:18 7.99
17:19 7.22
17:20 7.08
17:21 6.91
17:22 7.59
17:23 7.54
17:24 7.61
17:25 7.14
17:26 7.79




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R5

Starting
07-~30-93
THC

Time PPMWV

16:09 7.91
16:10 8.25
16:11 8.00
1l6:12 8.06
16:13 8.07
16:14 8.78
16:15 8.35
16:16 7.91
16:17 8.05
16:18 8.53
16:19 9.43
16: 20 B.45
16: 21 8.25
16:22 8.31
16:23 8.77
16:24 8.30
16:25 8.44
16: 26 8.09
16:27 8.33
16:28 9.21
16:29 8.44
16:30 7.72
16:31 8.30
16:32 8.80
16:33 8.48
16:34 7.51
16:35 7.50
16:36 7.50
16:37 8.71
16: 38 7.35
16:39 7.79
16:40 7.28
16:41 7.84
16:42 7.97
16:43 7.49
16:44 T.72
16:45 7.63
16:46 8.57
16:47 7.75




EPA Brick WA 14
Kiln Combustion Exhaust
Total Hydrocarbons
K80-M25A-R5

|

Starting
07-30-93
THC

Time PPMWV

15:30 8.44
15:31 8.64
15:32 B8.27
15:33 8.61
15:34 9.06
15:35 9.16
15:36 9.03
15:37 B8.86
15:38 9.33
15:39 8.46
15:40 8.53
15:41 8.61
15:42 8.87
15:43 8.77
15:44 8.10
15:45 8.17
15:46 8.44
15:47 8.81
15:48 8.42
15:49 8.46
15:50 7.68
15:51 7.76
15:52 8.60
15:53 8.36
15:54 8.12
15:55 8§.17
15:56 $.31
15:57 8.66
15:58 7.88
15:5% 8.09
16:00 9.56
16:01 9.08
16:02 8.87
16:03 8.79
16:04 8.60
16:05 8.64
16:06 8.34
16:07 7.97
1l6:08 7.68

|



EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R5

Starting
07-30-93
THC

Time PPMWV

14:51 B.84
14:52 8.93
14:53 9.16
14:54 8.76
14:55 8.33
14:56 8.00
14:57 8.07
14:58 8.18
14:59 7.95
15:00 7.74
15:01 7.62
15:02 8.79
15:03 8.60
15:04 8.50
15:05 8.28
15:06 8.87
15:07 9.24
15:08 8.91
15:09 8.40
15:10 8.40
15:11 8.35
15:12 8.13
15:13 8.22
15:14 8.18
15:15 8.83
15:16 8.49
15:17 8.03
15:18 8.65
15:19 8.59
15:20 9.38
15:21 9.06
15:22 8.31
15:23 8.08
15:24 8.34
15:25 8.41
15:26 8.65
15:27 8.60
15:28 9,57
15:29 B.94




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R5

Starting

07-30-93

THC

Time PPMWV
14:12 9.40
14:13 9.24
14:14 9.46
14:15 9,30
14:16 9.14
14:17 8.58
14:18 9.02
14:19 8.59
14:20 8.57
14:21 9.02
14:22 9.23
14:23 9.40
14: 24 8.68
14:25 8.79
14:26 9.09
14:27 8.87
14:28 8.53
14:29 10.95
14:30 10.09
14:31 9,18
14:32 8.51
14:33 8.56
14:34 8.68
14:35 8.88
14:36 8.89
14:37 8.69
14:38 8.73
14:239 9.35
14:40 8.87
14:41 8.54
14:42 8.35
14:43 8.57
14:44 8.94
14:45 B.87
14:46 8.71
14:47 8.45
14:48 9.10
14:49 8.88
14:50 8.44




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R5

Starting
07-30-93
THC

Time PPMWV

13:33 8.73
13:34 8.90
13:35 8.78
13:36 8.75
13:37 8.88
13:38 9.23
13:39 9.17
13:40 8.65
13:41 8.82
13:42 8.95
13:43 9.14
13:44 9.15
13:45 9.06
13:46 9.54
13:47 9.92
13:48 9.30
13:49 9.49
13:50 8.99
13:51 8.77
13:52 9.16
13:83 9.04
13:54 9.59
13:55 9.16
13:56 9.03
13:57 9.09
13:58 9.48
13:59 9.67
14:00 8.97
14:01 9.15
14:02 9.49
14:03 8.73
14:04 8.48
14:05 7.95
14:06 8.02
14:07 8.80
14:08 8.69
14:09 8.34
14:10 8.27
14:11 8.18




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KS0-M25A-R5

Starting
07-30-93
THC

Time PPMWV

12:54 12.13
12:55 11.84
12:56 11.07
12:57 11.09
12:58 10.46
12:5¢% 10.55
13:00 10.42
13:01 10.41
13:02 10.5%
13:03 11.10
13:04 10.81
13:05 10.19
13:06 9.77
13:07 9,72
13:08 9.89
13:09 10.03
13:10 10.39
13:11 10.01
13:12 9.71
13:13 9.44
13:14 9.78
13:15 9.92
13:16 9.71
13:17 9.77
13:18 10.33
13:19 10.11
13:20 9.76
13:21 9.85
13:22 9.08
13:23 9.69
13:24 9.53
13:25 9.46
13:26 9.55
13:27 9.58
13:28 9.20
13:29 8.97
13:30 8.79
13:31 9.16
13:32 9.10
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EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO0-M25A-R5

Starting
07-30-92
THC

Time PPMWV

12:15 11.30
12:16 10.76
12:17 10.46
12:18 10.64
12:19 11.94
12:20 11.07
12:21 10.76
12:22 10.63
12:23 12.02
12:24 12.19
12:25 11.52
12:26 11.37
12:27 13.04
12:28 14.69
12:29 12.69
12:30 11.42
12:31 11.38
12:32 11.86
12:33 11.03
12:34 10.13
12:35 10.33
12:36 10.75
12:37 11.93
12:38 10.35
12:39 10.59
12:40 12.04
12:41 12.13
12:42 11.01
12:43 10.74
12:44 10.92
12:45 11.17
12:46 12.20
12:47 11.74
12:48 11.26
12:49 11.74
12:50 12.62
12:51 12.25
12:52 11.94
12:53 11.64




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R5

Starting

07-30-93

THC

Time PPMWV
11:36 9.94
11:37 9.83
11:38 10.70
11:39 9.78
11:40 9.49
11:41 9.58
11:42 10.30
11:43 10.33
11:44 9.40
11:45 9.38
11:46 10.10
11:47 11.78
11:48 10.18
11:49 9.73
11:50 10.49
11:51 10.74
11:52 10.66
11:53 9.08
11:54 9.57
11:585 10.34
11:56 10.81
11:57 9.96
11:58 10.12
11:59 10.12
12:00 10.73
12:01 10.45
12:02 9.33
12:03 9.43
12:04 9.53
12:05 11.34
12:06 10.49
12:07 9.80
12:08 9.86
12:09 10.56
12:10 11.12
12:11 10.10
12:12 10.08
12:13 10.94
12:14 11.35

E—




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-RS

Starting

07-30-93

THC
Time PPMWV

10:57 13.84
10:58 13.54
10:59 12.40
11:00 12.86
11:01 12.67
11:02 13,22
11:03 12.38
11:04 12,52
11:05 11.94
11:06 12.75
11:07 12.66
11:08 11.87
11:09 11.59
11:10 12.27
-11:11 12.91
11:12 11.92
11:13 11.66
11:14 11.64
11:15 13.20
11:16 12.84
11:17 11.59
11:18 11.67
11:19 11.74
11:20 12.19
11:21 10.72
11:22 10.06
11:23 9.89
11:24 10.64
11:25 10.62
11:26 9.67
11:27 92.12
11:28 9.15
11:29 10.19
11:30 9.60
11:31 9.28
11:32 9.30
11:33 9.40
11:34 10.17
11:35 9.89




EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KSO-M25A-R5

Starting
07-30-93
THC

Time PPMWV

10:18 11.25
10:19 11.00
10:20 11.77
10:21 12.56
10:22 11.84
10:23 11.33
10:24 11.19
10:25 11.14
10:26 11.96
10:27 11.23
10:28 11.20
10:29 10.99
10:30 12.40
10:31 11.81
10:32 11.43
10:33 11.15
10:34 12.18
10:35 12.40
10:36 11.58
10:37 11.46
10:38 10.99
10:39 12.02
10:40 11.94
10:41 11.20
10:42 12.14
10:43 12.76
10:44 12.84
10:45 11.12
10:46 10.79
10:47 10.66
10:48 12.46
10: 49 12.18
10:50 11.67
10:51 11.81
10:52 12.71
16:53 14.38
10:54 13.08
10:55 12.81
10:56 12.43

J



EPA Brick WA 14

Kiln Combustion Exhaust
Total Hydrocarbons

KS0-M25A-R5

Starting
07-30-93
THC

Time PPMWV

09:39 15.88
09:40 16.14
09:41 15.92
09:42 14.90
09:43 14.43
05:44 14.35
09:45 15.37
C9:46 14.81
09:47 14.36
09:48 15.02
09:49 15.27
09:50 15.18
09:51 14.28
09:52 13.53
06:53 13.49
09:54 13.90
09:55 12.95
09:56 12,51
09:57 12.71
09:58 13.66
09:59 13.20
10:00 12,92
10:01 12.50
10:;02 12.06
10:03 12.47
10:04 12.40
10:05 12.34
10:06 11.51
10:07 12.12
10:08 12.99
10:09 12.49
10:10 11.75
10:11 12.40
10:12 13.30
10:13 12.10
10:14 11.50
10:15 11.59
10:16 12.95
10:17 13.66

-——




Calibrations:

voCc 100 Span Value =

LOW Calibration Gas = 0.00

Initial Cal. at: 1723

LLOW Cal. Response = 0.48
Cal. Drift = 0.00

Final Cal. at: 2240

LOW Ccal. Response = 0.16
Ccal. Drift = 0.00

LOW System Drift = -0.00

100
HIGH Calibration

HIGH Cal. Response
Cal. Drift

HIGH Cal. Response
Cal. Drift
HIGH System Drift

Gas

| I

= 24.58

24.28
=0.00

24.62
0.00
G.00



SUMMARY OF EPA MQO030 TESTING
KILN COMBUSTION EXHAUST

RUN I.D. KCE-M0030~R1 KCE=-M0030-R2 KCE-M0030-R3 AVERAGE
DATE 07/29/93 07/29/93 07/29/93

START TIME 09:23 14:12 08:15

END TIME 12:50 17:49 11:33

QOLLUTANT CONCEN TION - 1b/h

Chloromethane * 6.85E-04 <« 6.29E-04 1.11E-03 <« 8.09E-04
Vinyl Chloride < 1.30E-06 < 1.33E-06 < 1.76E-06 < 1.46E-Q6
Bromomethane 1.45E-04 1.56E-04 1.69E-04 1.57E-04
Chloroethane 6.65E-05 6.77E-05 9.19E-05 7.53E-05
Trichlorofluoromethane 4.54E~05 ~ 2.29E=-05 * 1.99g-04 * 8,90E-05
l,1-Dichlorocethene * 6.11E~06 5.09E-06 8.79E-05 ® 3,30E-05
Carbon disulfide < 6.52E-07 «~ 2.21E-05 ¢ 2.25E-05 < 1,51E-05
Acetone * 6.09E-Q3 e 2.58E-03 » 4,78E-03 * 4.49E-03
Methylene chloride 1.57E-0% 0.00E+Q0 0.0Q0E+00 5.24E-06
trans-1,2-Dichlorcethene <« 6.52E-07 < 6.63E-07 < 6.60E-07 < 6.58E=07
1,1-Dichlorcethane < 6.52E-07 < 6.63E-07 < 6.60E-07 < 6.58BE-07
cis-1,2-Dichlorocethene < 6.52E-07 < 6.63E-07 <« 6.60E=07 < 6.58E-07
Chloroform < 6.52E-07 < 6.63E-Q7 < 6.60E-07 < 6.58E-07
1,2-Dichloroethane < 6.52E-07 < 6.63E-07 < 6.60E-07 < 6,58E-07
Vinyl acetate < 6.52E-07 « 6.63E-07 < 6.60E-07 <« 6.5BE-07
2=-Butanone * 1.89E-03 » 1.72E-03 * 1.34E-03 * 1,65E-03
1,1,1-Trichloroethane < 6.52E-07 < 6.63E-07 < 3.37E-04 < 1.138-04
Carbon tetrachloride < 6.52E-07 < 6.63E-07 <« 6.60E-07 < 6,58E-07
Benzene . 1.97E-03 = 1.87E-0Q3 ~» 1.84E-03 * 1.89E=-03
Trichlorocethene < 6.52E-07 < 6.63E-07 « 6.60E-07 < 6.58E-07
l,2-Dichloropropane < 6.52E-07 «< 6.63E-07 < 6.60E-07 <« 6.58E-07
Bromodichloromethane < 6.52E-07 < 6.63E-07 < 6.60E-07 <« 6.58E-07
cis-1,3~Dichleoropropene < 6.52E-07 < 6.63E-07 < 6.60E-07 < 6,.58E-07
trans-1,3-Dichleropropene < 6.52E-07 < 6.63E-07 < 6.60E-07 < 6,.5BE-0Q7
1l,1,2-Trichloreoethane < 1.30E-06 < 1.10E-06 <« 1.10E-06 < 1.17E-06
Dibromochloromethane < 6.52E-07 < 6.63E-07 < 6.60E-07 < 6.58E-07
Bromoform < 1.30E-06 < 1.33E=-06 < 1.76E-06 < 1.46E-06
4-Methyl-2-pentanone < 2.61E-06 < 3.09E-06 < 3.08E-06 < 2,93E-06
Toluene * 2.05E-03 e 1.55E-03 »* 1.33E-03 e 1.64E-Q3
Tetrachloroethene < 6.52E-07 «< 6.63E-07 < 6.60E-07 < 6,.58E-0Q7
2-Hexanone < 5.22E-06 < 5.52E-06 <« 5.50E-06 < 5,41E-D6
Chlorobenzene 1.60E~04 1.60E-04 9.41E-05 1.38E-04
Ethylbenzene 1.77E-04 1.23E-04 1.17E-04 1.39E-04
m-/p~Xylene * 1.20E-03 7.94E-04 6.07E-04 * 8.66E-04
o-Xylene 4.11E-04 2.78E-04 2.37E-04 3.09E-04
Styrene < 6.52E-07 < 6.63E-07 < 6.60E-07 < 6,58E-07
1,1,2,2~Tetrachloroethane < 1.30E-06 < 1.77E-06 < 1.76E-06 < 1.61E-06&

Notes:

The emission values for each run represent the average of two pairs of

VOST tube analyses.
< Not detected

* Detected but below the gquantitation limit; guantity is estimated
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KILN COMBUSTION EXHAUST

RUN I1I.D. KCE-=M0030=-R1A KCE-M0030~R1B AVERAGE
DATE 07/29/93 07/29/93

PO ONC. TION - lb/hr

Chloromethane * 9.16E-04 @ 4.55E-04 *6.85E-04
Vinyl Chloride < 1.72E-06 < 8.86E-07 <1.30E-06
Bromomethane 1.40E-04 1.51E-04 1.45E-04
Chloroethane 7.14E-05 6.16E-05 6.65E-05
Trichloroflucromethane 3.36E-05 5.71E-05 4.54E-05
1,1-Dichloroethene * 6.03E=-06 * 6.20E-06 *6.11E-06
Carbon disulfide < 8.61E-07 < 4.43E-07 <6.52E-07
Acetone * 1.03E=-02 *» 1.92E-03 *6,09E-03
Methylene chloride 0.00E+00 3.15E-05 1.57E-05
trans-1,2~Dichloroethene < 8.61E-07 < 4.43E-07 <6.52E~07
1,1-Dichloroethane < 8.61E-07 < 4.43E-07 <6.52E-07
cis~1,2-Dichloroethene < 8.61E-07 < 4.43E-07 <6.52E-07
Chloroform < 8.61lE-07 < 4,.43E-07 <6.52E-07
1,2-Dichlorcethane < 8.61E-07 < 4.43E-07 <6.52E=-07
Vinyl acetate < 8.61lE-07 < 4.43E~07 <6.52E-07
2=Butanone L 2.31E-03 =* 1.46E-03 *1.8%9E-03
1,1,1-Trichloroethane < 8.61E-07 < 4.43E-07 <6.52E-07
Carbon tetrachloride < 8.61E-07 < 4.43E-07 <6.52E=-07
Benzene * 2.32E-03 * 1.63E-03 *1.97E-03
Trichloroethene < 8.61E-07 < 4,43E-07 <6.52E=07
1,2-Dichloropropane < 8.61E=-07 < 4.43E-07 <6.52E-07
Bromodichloromethane < 8.61E-07 < 4.43E~07 <6.52E-07
cis-1,3-Dichloropropene < 8.61E-07 < 4.43E-07 <6.52E-07
trans-1i,3-Dichloropropene < 8.61E-07 < 4.43E-07 <6.52E-07
1,1,2-Trichloroethane < 1.72E-06 < 8.86E-07 <1.30E-06
Dibromochloromethane < 8.61lE-07 < 4.43E-07 <6.52E-07
Bromoform < 1.72E-06 < 8.86E~07 <1.30E-06
4~Methyl-2-pentanocne < 3.44E-06 < 1.77E-06 <2.61E-06
Toluene * 2.00E=03 * 2.10E-0Q3 *2,05E-03
Tetrachlorcethene < 8.861E-07 < 4.43E-07 <6.52E-07
2~-Hexanone < 6.89E-06 < 3.54E-06 «<5.22E-06
Chlorobenzene 1.64E-04 1.56E~-04 1.60E-04
Ethylbenzene 1.88E-04 1.67E-04 1.77E-04
m~/p-Xylene 1.06E=-03 * 1.33E-03 *1.20E-~03
o~-Xylene 3.93E-04 4,29E-04 4.11E-04
Styrene < 8.61E-07 < 4,43E-07 <6.52E-07
1,1,2,2~Tetrachlorcethane <« 1.72E=-06 < 8.86E-07 <1.30E~06

< Not detected

* Detected but below the guantitation limit; quantity is

estimated

W OEm W W MR A W W e
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING

RUN I.D. KCE-M0030-R1A
DATE 07/29/93
START TIME 09:23
END TIME 09:43
CORR. SAMPLE VOL. 0.020 dscm
VOLUMETRIC FLOWRATE 4488 dscmf!
SAMPLE 1.D. : 600/602
GAS EMISSIONS
{a) {b) (a=b) CONC. MASS
SAMPLE BLANK TOTAL** ACTUAL RATE
ug__ ug ug ug/Nm3 b
Chloromethane * 1,083 ¢ 0.019 * 1.064 » 58.469 * 9,16E-04
Vinyl Chloride < 0.002 « 0.002 < 0.002 « 0.110 <« 1.72E~06
Bromomethane 0.163 <« 0.002 0.163 8.957 1.40E-04
Chlorcethane 0.083 < 0.003 0.083 4.561 7.14E-05
Trichloroflucromethane 0.058 = 0,019 0.039 2.143 3.36E-05
1,1-Dichloroethene ® 0,007 <« Q.001 » 0.007 =~ 0.385 * §.03E-06
Carbon disulfide < 0.001 « 0.001 <« 0.001 « 0.055 < 8,61E-07
Acetone *11.932 < 0.011 » 11.932 ® 655.691 * 1,03E=-02
Methylene chloride 0.070 0.299 0.000 0.000 0.C0E+00
trans~1,2~-Dichlorcethene < 0.001 < 0.001 < 0.001 < 0.055 < 8.61E-07
1l,1-Dichlorcethane < 0.001 <« 0.001 < 0.001 < 0.055 < 8.61E-07
cie-1,2~Dichlorcethene < 0.001 <« 0.001 < 0.001 < 0.055 < 8.61E-07
Chloroform < 0.001 < 0.001 < 0.001 < 0.055 < B.61E-07
1,2-pichloroethane <-0.001 < 0.001 < 0.001 <« 0.055 < B,61E~-07
Vinyl acetate < 0.001 < 0.001 « 0.001 < 0.055 < 8.61E-Q7
2-Butancne e 2,688 « 0.035 ¢ 2.688 *  147.712 * 2.31E-03
1,1,1-Trichlorcethane < 0.001 « 0.001 <« 0.001 < 0.055 < 8.61E-07
Carbon tetrachloride < 0.001 < 0.001 < 0.001 < 0.055 < 8.61E-07
Benzene ® 2,693 <« 0.001 ¢ 2.693 ¢ 147.987 * 2.32E-03
Trichloroethene < 0.001 <« 0.001 < 0.001 < 0.055 < 8.61E=-07
1,2-Dichloropropane < 0.001 < 0,001 < 0.001 < 0.055 < 8.61E-07
Bromodichloromethane < 0.001 < 0.001 < 0.001 < 0.055 < 8,.61E-07
¢is=-1,3=-Dichloropropene < 0.001 <« 0.001 « 0.001 « 0.055 < 8.61E-07
trans-1,3-Dichloropropene < 0.001 < 0.001 < 0.001 < 0.055 < 8,61E-07
1,1,2-Trichloroethane < 0.002 < 0.001 <« 0.002 < 0.110 < 1.72E-06
Dibromochloromethane < 0.001 < 0Q.001 < 0.001 <« 0.055 < 8.61E-07
Bromoform < 0.002 < 0Q.002 < 0.002 < 0.110 < 1.72E-06
4-Methyl-2-pentanone < 0.004 < 0.004 < 0.004 < 0.220 < 3.44E-06
Toluene ® 2,333 * 0.015 ¢ 2.318 * 127.380 ¢ 2.00E-03
Tetrachloroethene < 0.001 « 0.001 «< 0.001 < 0.055 < 8.61E-07
2=Hexanone < 0.008 < 0.007 < 0.008 < 0.440 < 6€.89E-06
Chlorobenzene 0.190 < 0.001 0.190 10.441 1.64E-04
Ethylbenzene 0.218 < 0.001 0.218 11.980 1.8BE-04
m-/p-Xylena 1.236 < 0.001 i.236 67.921 1.06E-03
o-Xylene 0.457 < 0.001 0.457 25.113 3.93g-04
Styrene < 0.001 <« 0.001 < 0.001 <« 0.055 « B.61E-07
1,1,2,2-Tetrachloroethane < 0.002 < 0.002 < 0.002 < 0.110 < 1.72E-06

< Not detected

¢ Detected but below the quantitation limit; quantity is estimated

**Tf Blank(ug) Not Detected, then TOTAL(ug) = SAMPLE(ug); if

, BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00
Flowrate ie from KCE-M0010-R1.

l.




ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING

RUN I.D. KCB-MOO030-R1B
DATE 07/29/93
START TIME 09:58
END TIME 10:18
CORR. SAMPLE VOL. 0.038 dscm

VOLUMETRIC FLOWRATE

SAMPLE I.D. 603/605

(a)
SAMPLE

POLLUTANT ug
Chloromethane ® 1,046
Vinyl Chloride < 0,002
Bromomethane 0. 340
Chloroethane 0.139
Trichlorofluorcmethane 0.148
l,l-Dichloroethene * 0.014
Carbon disulfide < 0.001
Acetone ® 4,329
Methylene chloride 0.370
trana~l,2-Dichloroethene < 0.001
1,1-Dichloroethane < 0,001
cie-1,2-Dichloroethene < 0.001
Chloroform < 0.001
1,2-Dichloroethane < 0.001
Vinyl acetate < 0,001
2-Butanone ® 3,292
1,1,1-Trichloroethane < 0.001
Carbon tetrachloride < 0.001
Benzene ® 3,676
Trichloroethene < 0,001
1,2-Dichloropropane < 0.001
Bromodichloromethane < 3.001
cis-1,3-Dichleropropene < 0,001
trans-1,3-Dichloropropene< 0.001
1,1,2-Trichloroethane < 0.002
Dibromochloromethane < 0.001
Bromoform < 0.002
4-Methyl~2-pentanone < 0.004
Toluene * 4,746
Tetrachloroethene < 0.001
2-Hexancne < 0.008
Chlorobenzene 0.353
Ethylbenzene 0,378
m-/p~Xylene * 2,999
o-Xylene 0.968
Styrene < 0.001

1,1,2,2-Tetrachloroethane<

< Not detected

4488 dscmf!

0.002

AAANOAAADS

AAAANMAAAANOAAAAANMAANAANAANAAAAAAAA

(b)

BLANK

ug
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
0.001
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

oA o

AAOGAAAAAAAAASTANSGAAAAAA

AA

1.027
0.002
0.340
0.139
0.129
0.014
0.001
4.329
0.071
0.001
0.001
0.001
0.001
0.001
0.001
3.292
0.001
0.001
3.676
0.001
0.001
¢.001
0.001
0.001
0.002
0.001
0.002
0.004
4.731
0.001
0.008
0.353
0.376
2.999
0.968
0.001
0.002

*A @

AATAAAAAANAAAANGAAGAAAMNMNANA

GRS EMISSIONS
(a-b)
TOTAL**

L= S

CONC.
ACTUAL
ug/Nm3

29.045

0.057
9.616
3.931
3.648
0.396
0.028
122.429
2.008
0.028
0.028
0.028
0.028
0.028
0.028
93.102
0.028
0.028
103.962
0.028
0.028
0.0z28
0.028
0.028
0.057
0.028
0.057
0.113
133.7%9
0.028
0.226
9.983

10.634

84.815

27.376

0.028
0.057

¢eA o

AANTAAAAAAAANANGANGAAAAAMA

MaSS

RATE

b/h
4.55E-04
8.86E-07
1.51E-04
6.16E-05
5.71E-05
6.20E-Q6
4.43E-07
1.92E-03
3.15E-05
4.43E-07
4.43E-07
4.43E-07
4.43E-07
4.43E-07
4.43E-07
1.46E-03
4.43E-07
4.43E-07
1.63E-03
4.43E-07
4.43E-07
4.43E-07
4.43E-07
4.43E-07
8.86E-07
4.43E-07
8.86E~07
1.77E-06
2.10E-03
4.43E-07
3.54E-06
1.56E-04
1.67E-04
1.33E-03
4.29E-04
4.43E-07
8.86E-07

¢ Detected but below the gquantitation limit; quantity is estimated
**If Blank(ug) Not Detected, then TOTAL{ug) = SAMPLE(ug); if

BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00

' Flowrate is from KCE-MO010-R1.




S Y OF EP 0 S

KILN COMBUSTION EXHAUST

RUN I.D. KCE=M0030~-R2E KCE-M0030-R2F AVERAGE
DATE 07/29/93 07/29/93
POLLUTANT CONCENT ION - 1b/h

Chloromethane e 4.80E-04 < 7.78E-04 * 6.29E~04
Vinyl Chloride < 8.88BE-07 < 1.76E-06 < 1.33E-06
Bromomethane 1.70E-04 1.42E-04 1.56E=-04
Chloroethane 5.68E-05 7.85E-05 6.77E-05
Trichlorofluoromethane * 0.00E+00Q * 4.59E-05 * 2_.29E-05
1,1-Dichloroethene * 4.00E-06 * 6.17E-06 * 5_.09E-06
Carbon disulfide * 1.95E-05 * 2.47E-05 * 2_21E-05
Acetone * 2.31E-03 * 2.86E-03 » 2_,58BE-02
Methylene chloride * 0.00E+00 0.00E+00 * 0.00E+00
trans=-1i,2-Dichloroethene < 4.44E-07 < 8.82E-07 < 6.63E-07
1,1=-Dichloroethane < 4.44E~07 < 8.82E-07 < 6.63E-07
cis-1,2-Dichloroethene < 4.44E-07 < 8.82E-07 < 6.63E=-07
Chloroform < 4.44E-07 < B.82E-07 < 6.63E-07
1,2-Dichlorocethane < 4.44E-07 < 8.82E-07 < 6.63E-0Q7
vinyl acetate < 4.44E-07 < 8.82E-07 < 6.63E-07
2-Butanone * 1.92E-03 ® 1.52E-03 * 1.72E-03
1,1,1-Trichloroethane < 4,44E~-07 < 8.82E-07 < 6.63E=07
Carbon tetrachloride < 4,44E-07 < 8.82E~07 < 6,63E=07
Benzene * 1.39E-03 * 2.36E-03 * 1,.87E-03
Trichloroethene < 4.44E-07 < 8§.82E~07 < 6.63E~07
1,2~-Dichloropropane < 4.44E-07 < 8.82E-07 < 6.63E-07
Bromodichloromethane < 4.44E-07 < 8.82E-07 < 6,.63E-07
¢is=-1,3-Dichloropropene < 4.44E-07 < 8.82E-07 < 6.63E~07
trans-1,3-Dichloropropene < 4.44E-07 < 8.82E-07 < 6.63E-07
1,1,2-Trichloroethane < 4.44E-07 < 1.76E-06 < 1.10E-06
Dibromochloromethane < 4.44E-07 < 8.82E=07 < 6.63E-=0Q7
Bromoform < 8.88E~07 <« 1.76E-06 < 1.33E-06
4-Methyl-2-pentanone < 1.78E-06 < 4.41E-06 < 3.09E-06
Toluene * 1.51E-03 1.58E-03 * 1.55E-03
Tetrachloroethene < 4.44E-07 < 8.82E-07 < 6.63E-07
2-Hexanone < 3.11E-06 < 7.94E-06 < 5.52E-06
Chlorobenzene 1.56E-04 1.65E-04 1.60E-04
Ethylbenzene 1.16E-04 1.30E-04 1.23E-04
m-/p-Xylene 8.52E-04 7.35E-04 7.94E-04
o-Xylene 2.77E-04 2.79E-04 2.78E~-04
Styrene < 4.44E-07 < 8.82E-07 < 6.63E-07
1,1,2,2-Tetrachloroethane < 8.88E~07 < 2.65E-06 < 1.77E-06

< Not detected

* Detected but below the quantitation limit; quantity is

estimated
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING

RUN I.D. KCE~-M0030-R2E
DATE 07/29/93
START TIME 16:34
END TIME 16:54
CORR. SAMPLE VOL. 0.037 dscm
VOLUMETRIC FLOWRATE 4388 dscfm'
SAMPLE I.D. 630/632
GAS EMISSIONS
(a) (b} (a-b) CONC. MASS
SAMPLE BLANK TOTAL** ACTUAL RATE
POLLUTANT ug ug ug ug/Nm3
Chloromethane ¢ 1.101 * 0.019 = 1.082 ® 31.367 * 4.80E-04
Vinyl Chloride < 0.002 < 0.002 < 0.002 < 0.058 < 8§.88E-07
Bromomethane 0.382 < 0.002 0.382 11.074 1.70E-04
Chloroethane 0.128 <« 0.003 0.128 3.711 5.68E-0%
Trichlorofluoromethane ® 0.003 @« 0.019 e 0.000 o 0.000 = 0.00E+00
1,1-Dichlorocethene e 0,009 « 0Q.001 ¢ 0.009 o 0.261 * 4.00E-06
Carbon disulfide e 0.044 < 0.001 e 0.044 1.276 ® 1.95E-05
Acetone e 5,197 < 0.011 = 5.197 ® 150.661 * 2,31E-03
Methylene chloride e 0.048 0.299 ¢ 0.000 ® 0.000 ® 0.00E+00
trans-1,2-Dichloroethene < 0.001 < 0.001 < 0.001 < 0.029 < 4.44E-07
1,1-Dichloroethane < 0.001 < 0,001 < 0.001 < 0.029 < 4.44E-07
cis-1,2-Dichloroethene < 0.001 < 0.001 « 0.001 < 0.029 < 4.44E-07
Chloroform < 0.001 < 0,001 < 0.001 < 0.029 < 4.44E-07
1,2-Dichlorcethane < 0.001 < 0.001 < 0.001 < 0.029 < 4.44E=-07
vinyl acetate < 0.001 < 0.001 < 0.001 « 0.029 < 4.44E-07
2-Butanone ® 4,329 < 0.035 »# 4.329 ® 125.498 * 1,92E-03
1,1,1-Trichlorcethane < 0.001 < 0.001 < 0.001 < 0.029 < 4.44E-07
carbon tetrachloride < 0.001 < 0.001 < 0.001 < 0.02% < 4.44E-07
Benzene ® 3,127 < 0,001 3.127 ® 90.652 * 1.39E-03
Trichloroethene < 0.001 <« 0.001 < 0.001 « 0.029 < 4.44E-07
1,2-Dichloroepropane < 0.001 < 0.001 < 0.001 < 0.029 < 4.44E-0Q07
Bromodichloromethane < 0.001 < 0.001 « 0.001 « 0.029 < 4.44E-07
cis=-1,3=-Dichloropropene < 0.001 < 0.001 < 0.001 « 0.029 < 4.44E-0Q7
trans-1,3-Dichloropropene < 0.001 < 0.001 « 0.001 < 0.029 < 4.44E-07
1,1,2=-Trichlorcethane < 0.001 < 0,001 < 0.001 « 0.029 < 4.44E-Q7
Dibromochloromethane < 0.001 < 0.001 < 0.001 < 0.029 < 4.44E-07
Bromoform < 0.002 < 0.002 < 0.002 « 0.058 < 8.R8E-Q7
4-Methyl-2-pentanone < 0.004 < 0.004 < 0.004 < 0.116 < 1.78E-06§
Toluene ®* 3,415 * 0.015 » 3.400 ®» 98.566 ® 1.51E-03
Tetrachloroethene < 0.001 < 0.001 < 0.001 < 0.029 < 4.44E-07
2~Hexanone < 0,007 < 0.007 < 0.007 < 0.203 < 3.11E-06
Chlorobenzene 0.351 < 0.001 0.351 10.176 1.56E-04
Ethylbenzene 0.261 < 0.001 0.261 7.566 1.16E-04
m~/p-Xylene 1.920 < 0.001 1.920 55.661 8.52E-04
o=-Xylene 0.624 < 0.001 0.624 18.090 2.772-04
Styrene < 0.001 < 0.001 < 0.001 « 0.029 < 4.44E-07
1,1,2,2-Tetrachloroethane < 0.002 < 0.002 < 0.002 « 0.058 < 8.88E-07

< Not detected
* Detected but below the quantitation limit; quantity is estimated
**If Blank{ug) Not Detected, then TOTAL(ug) = SRMPLE(ug); if
; BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00
Volumetric flowrate ig from KCE-M001C-R2.

————




ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING

RUN I.D.

DATE

START TIME

END TIME

CORR. SAMPLE VOL.,
VOLUMETRIC FLOWRATE
SAMPLE I.D.

POLLUTANT
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichloroflucromethane
1,1-Dichlorcoethene
Carbon disulfide
Acetone

Methylene chloride
tranas~1l,2-~Dichloroethene
1,1-Dichloroethane
¢cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
Vinyl acetate
2-Butancne
l,1,1-Trichloroethane
Carbon tetrachloride
Benzene

Trichloroethene
1,2-Dichloropropane
Bromcdichloromethane
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

KCE-M0030-R2F

CONC.
ACTUAL
3
50.794
0.115
9.272
5.125
2.995
0.403
1.613
186.418
0.000
0.058
0.088
0.058
0.058
0.058
0.058
99.285
0.058
0.058
154.053
0.058
0.058
0.058
0.058
0.058
0.115
0.058
0.115
0.288
103.316
0.058
0.518
10.769
8.466
47.972
18.198
0.058

07/29/93
17:01
17:21
0.019 dscm
4388 dscfm’
633/635
GAS EMISSIONS
{a) (b) (a-b)
SAMPLE BLANK TOTAL**
ug ug ug
< 0.901 ® 0.019 < 0.882 <
< 0.002 < 0.002 < 0.002 <
0.161 < 0.002 0.161
0.089 < 0.003 0.089
0.071 = 0.019 ® 0.0582 *
® 0.007 < 0.001 @ 0,007 o
e (0,028 < 0.001 * 0.028
® 3.237 < 0,011 » 3,237 »
0.059 0.299% 0.000
< 0.001 < 0.00! < 0.001 <«
< 0.001 < 0.001 < 0.001 <
< 0.001 < 0.001 < 0.001 <
< 0.001 < 0.001 < 0.001 <
< 0.001 < 0.001 < 0.001 <
< 0,001 < 0.001 < 0.001 <
e 1,724 <« 0.035 @ 1.724 e«
< 0.001 < 0.001 < 0.001 <
< 0.001 < 0.001 < 0.001 <«
e 2,675 < 0,001 ® 2,875 *
< 0.001 <« 0.001 <« 0.001 <«
< 0.001 < 0.001 < 0.001 <
< 0.001 < 0.001 < 0.001 <
< 0.001 < 0.001 < 0.001 <«
< 0.001 < 0.001 < 0.001 <
< 0.002 < 0.001 < 0.002 <
< 0.001 < 0.001 < 0.001 <
< 0.002 < 0.002 < 0.002 <
< 0.005 < 0.004 < 0.005 <
®* 1.809 ¢ 0.015 ® 1.794 ¢
< 0.001 < 0.001 < 0.001 <
< 0.009 < 0.007 < 0.009 «
0.187 < 0.001 0.187
0.147 < 0.001 0.147
0.833 < 0.001 0.833
0.316 < 0.001 0.316
< 0.001 < 0.001 <« 0.001 <
< 0,003 < 0,002 < 0.003 <«

0,173

AA

AAOAAANAAAAAANANOAAOAAMAAMNAAMNNA "% 00

AA

MASS
RATE
1b
7.78E-04
1.76E-06
1.42E-04
7.85E-05
4.59E-05
6 . 17E-06
2.47E-05
2.86E-03
0.00E+Q0
8.82E-07
8.82E-07
8.82E-07
8.82E-07
8.82E-07
8.82E-07
1.52E-03
8.82E-07
8.82E-07
2.36E-03
8.82E-07
8.82E-07
8.82E~07
8.82E-07
8.82E-07
1.78E=-06
8.82E-07
1.76E-06
4.41E-06
1.58E-03
B8.82E-07
7.94E-06
1.65E-04
1.30E-04
7.35E-04
2.79E-04
8.82E-07
2.65E-06

* Detected but below the gquantitation limit; quantity is estimated
**]1f Blank{ug) Not Detected, then TOTAL{ug) = SAMPLE(ug); if

BLANK (ug) > SAMPLE(ug), the TOTAL{(ug) = 0.00

1 volumetric flowrate is from KCE-M0010-R2.




KILN COMBUSTION EXHAUST

RUN I.D.
DATE

UT C E

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichlorcethene
Carbon disulfide
Acetone

Methylene chloride
trans-1,2-Dichleoroethene
1,1-Dichloroethane
cis~1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
Vinyl acetate
2-Butanone
1,1,1-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

Y OF EPA MO0030

e
<

%*

* ¥

*»AAAAAA

AANABOBAANAANAANAAANRA

<

1,1,2,2-Tetrachlorcethane <

< Not detected

1b/hr

KCE-M0030-R3EBE

07/30/93

1.02E-03
2.64E-06
1.21E-04
9.23E-05
2.54E-04
1.01E-04
2.64E-05
3.83E-03
0.00E+00
8.79E-07
8.79E-07
8.79E-07
8.79E-07
8.79E-07
8.79E-07
1.50E-03
3.89E-04
8.79E-07
2.37E-03
8.79E-07
8.79E-07
8.79E-07
8.79E-07
8.79E-07
1.76E-06
8.79E-07
2.64E-06
4.39E-06
1.32E-03
8.79E-07
7.91E-06
9.67E-05
1.20E-04
5.87E-04
2.42E-04
8.79E-07
2.64E-06

STING

»

* %

AABAAANAAANANNANFRAARAAANMNARA

KCE-M0030-R3FP AVERAGE
07/30/93

1.21E-03
8.84E-07
2.16E-04
9.14E-05
1.44E-04
7.47E-05
1.86E-05
5.73E-03
0.00E+00
4.42E-07
4.42E-07
4.42E-07
4.42E-07
4.42E-07
4.42E-07
1.18E-03
2.85E-04
4.42E-07
1.31E-03
4.42E-07
4.42E~-07
4.42E-07
4.42E~07
4.42E-07
4.42E-07
4.42E-07
8.84E-07
1.77E-06
1.33E-03
4.42E-07
3.09E-06
9.14E-05
1.14E-04
6.28E-04
2.31E-04
4.42E-07
8.84E-07

*1,11E-03
<1.76E-06

1.69E-04
9.19E-05
*1.99E-04
8.79E~05
*2 25E-05
*4 . 78E~-03
0.00E+00
<6.60E-07
<6.60E-07
<6.60E-07
<6.60E-07
<6.60E-07
<6.60E~(7
*]1,34E~03
<3.37E-04
<6.60E-07
*]1.84E-03
<6.60E-07
<6.60E-07
<6.60E-07
<6.60E-07
<6,60E-07
<1.10E-06
<6.60E-07
<l.76E-06
<3.08E-06
*]1,33E-03
<6.60E-07
<5.50E-06
9.41E-05

1.17E-04

6.07E~04

2.37E-04
<6.60E-07
<1.76E-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-M0030-R3IE
DATE 07/30/93
START TIME 10:42
END TIME 11:02
CORR. SAMPLE VOL. 0.019 dscm
VOLUMETRIC FLOWRATE 4461 dascfm’
SAMPLE I.D. 651/653
(a) {b)
SAMPLE BLANK
POLLUTANT ug ug

Chloromethane * 1.175 * 0.019
Vinyl Chloride < 0.003 <« 0.002
Bromomethane 0.138 < 0.002
Chloroethane 0.105 < 0.003
Trichlorofluoromethane 0.308 =* 0.019
1,1-Dichloroethene 0.115 < 0.001
Carbon disulfide ® 0,030 < 0.001
Acetone ® 4,361 <« 0.011
Methylene chloride 0.065 0.299
trans-1,2-Dichlorocethene < 0.001 <« 0.001
1,1-Dichlorcethane < 0.001 < 0.001
cis-1,2-Dichloroethene < 0.001 < 0.001
Chloroform < 0.001 <« 0.001
1,2-Dichlorocethane < 0.001 < 0.001
Vinyl acetate < 0.001 < 0.001
2=Butanone * 1,703 <« 0.035
1,1,1-Trichlorcethane 0.442 < 0.001
Carbon tetrachloride < 0.001 < 0Q.001
Benzene * 2,696 < 0.001
Trichloroethene < 0.001 < 0.001
1,2-Dichloropropane < 0.001 < 0.001
Bromodichloromethane < 0.001 < 0.001
cis~-1,3-Dichloropropene < 0.001 < 0.001
trans-1l,3~Dichloropropene < 0.001 < 0.001
1,1,2-Trichloroethane < 0,002 < 0.001
Dibromochloromethane < 0.001 <« C.002
Bromoform < 0.003 < 0.002
4~Methyl-2-pentancne < 0.005 < 0,004
Toluene . * 1,522 * 0,018
Tetrachloroethene < 0.001 < 0.001
2-Hexanone < 0.009 < 0.007
Chlorobenzene 0.110 < 0.001
Ethylbenzene 0.137 < 0.001
m=-/p-Xylene 0.668 < 0.001
o=Xylene 0.275 < 0.001
Styrene < 0.001 < (.001
1,1,2,2-Tetrachlorocethane < 0.003 < 0,002

< Not detected

W

GAS EMISSIONS

TOTAL**

»
<

*

OAAAAAMAA

AMNOBAAAAAAAANANSA

{a-Db)

ug
1.156
0.003
0.138
0.105
0.289

0.003

CONC.
ACTUAL
ug/Nm3
* §5.259
< 0.169
7.790
5.927
* 16,315
6.492
* 1.694
*246,188
0.000
0.056
0.056
0.056
0.056
0.056
0.056
96.138
24.952
0.056
152.195
0.056
0.056
0.056
0.056
0.056
0.113
0.056
0.1869
0.282
85.074
0.056
0.508
6.210
7.734
37.710
15.524
< 0.056
< 0.169

tAAAAAA

AASAAAMAAMAAAAANSRA

* 0

tAAAAMAA

AASAAAMAAMAAAAGRA

MASS

RATE

lb/hr
1.02E-03
2.64E-06
1.21E-04
9.23E-05
2.54E-04
1.01E-04
2.64E-05
3.83E-03
0.00E+00
8.79E-Q7
8.79E~-07
8.79E-07
8.79E-07
8.79E-07
8.79E-07
1.50E-03
3.89E-04
8.79E-07
2.37E-03
8.79E-07
8.79E-07
8.79E-07
8.7%E-07
8.79E-07
1.76E-06
8.79E-07
2.64E-06
4,39E-06
1.32E-03
8.79e-07
7.91E-06
9.67E-05
1.20E-04
5.87E-04
2.42E-04
8.79E-07
2.64E-06

¢ Detected but below the quantitation limit; quantity is estimated
**If Blank(ug) Not Detected, then TOTAL(ug) = SAMPLE{ug); if

1

BLANK (ug) > SAMPLE(ug), the TOTAL{ug) = 0.00
Volumetric flowrate is from KCE-MO010-R3.
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ANALYTICAL DATA AND RESULTS FOR ORGANIC SAMPLING

(b)
BLANK

ug
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
C.001
0.001
0.001
0.001
0.001
0.001
0.001
¢.001
0.001
0.001
0.002
0.004
0.018
0.001
0.007
0.001
0.001
0.001
0.001
0.001

RUN I.D. KCE~MO0O30-R3F
DATE 07/30/93
START TIME 11:13
END TIME 11:33
CORR. SAMPLE VOL. 0.038 dacm
VOLUMETRIC FLOWRATE 4461 dscfm’
SAMPLE I.D. 654/656
{a)
SAMPLE
POLLUTANT ug
Chloromethane ® 2,755 o
Vinyl Chloride < 0.002 <
Bromomethane 0.4%0 «
Chloroethane 0.207 <«
Trichloreofluoromethane 0.344 =
l,1-Dichloroethene 0.169 <«
Carbon digulfide ® 0.042 <«
Acetone *12.964 <
Methylene chloride 0.199
trans-1,2-Dichlorcethene < 0,001 <«
l,1-Dichloroethane < 0,001 <«
cis-1,2~-Dichloroethene < 0,001 <
Chloroform < 0,001 <«
1,2-Dichloroethane < 0.001 <«
Vinyl acetate < 0.001 <«
2-Butanone ® 2.681 <«
1,1,1-Trichlorocethane 0.646 <
Carbon tetrachloride < 0.001 <«
Benzene ® 2,955 «
Trichleroethene < 0.001 <
1,2-Dichloropropane < 0.001 <
Bromodichloromethane < 0.001 <«
cis=-1,3-Dichloropropene < 0.001 <«
trans-1,3-Dichloropropene < 0.001 <
1,1,2-Trichloroethane < 0.001 <«
Dibromochloromethane < 0,001 <«
Bromoform < 0.002 «
4«Methyl-2-pentanone < 0.004 <«
Toluene * 3,024 o
Tetrachloroethene < 0.001 <«
2-Hexanone < 0.007 <«
Chlorobenzene 0.207 <
Ethylbenzene 0.257 <«
m=-/p-Xylene 1.421 <
o-Xylene 0.524 <«
Styrene < 0.001 <
1,1,2,2-Tetrachloroethane « 0.002 <

< Not detected

0.002

AASCAAAAAAAANBAA OAANANAAA

AA

GAS EMISSIONS

{a-b)
TOTAL*»
ug
2.736
0.002
0.490
0.207
0.325
0.169
0.042
12.964
0.000
0.001
0.001
0.001
0.001
0.001
0.001
2.681
0.646
0.001
2.955
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.004
3.009
0.001
0.007
0.207
0.257
1.421
0.524
0.001
0.002

AA®RBAAAAAANAAANOGAANATAAAAAA

CONC.
ACTUAL
ug[ﬂmg

77.631

0.057
13.903
5.873
9.221
4.795
1.192
367.838
0.000
0.028
0.028
0.028
0.028
0.028
0.028
76.070
18.329
0.028
83.845
0.028
0.028
0.028
0.028
0.028
0.028
0.028
0.057
0.113
85.377
0.028
0.199
5.873
7.292
40.319
14.868
0.028
0.0587

AARXAAAAANMAAANANOAAYAANAANAA

AA

®* Detected but below the quantitation limit; quantity is estimated
**xIf Blank(ug) Not Detected, then TOTAL(ug) = SAMPLE(ug); if
BLANK(ug) > SAMPLE(ug), the TOTAL(ug) = 0.00
Volumetric flowrate is from KCE-MOO1l0-R3.

MASS
RATE

ib/hx
1.21E-03

8.84E-07
2.16E-04
9.14E-05
1.44E-04
7.47E-05
1.86E-05
5.73E-03
0.00E+00
4.42E-07
4.42E-07
4.42E-07
4.42E-07
4.42E-07
4.42E-07
1,18E-03
2.85E-04
4.42E-07
1.31E-03
4.42E-07
4,42E-07
4.42E-Q7
4.42E-07
4.42E-07
4.42E-07
4.42E-07
8.84E-07
1.77E-06
1.33E-03
4.42E-07
3.09E-06
9.14E-05
1.14E-04
6.28E-04
2,.31E-04
4.42E-07
8.B84E-07




APPENDIX D.1l.6

DATA AND RESULTS FOR EPA METHOD 0010 TESTING
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772993
08:43
13:11

SUMMARY OF EMMISSIONS F

KCE-M0010-R1
0
1.
9.7
9.1
9.
9.5
1
1
1.
1.
1.
2.
1.
5.
1
1
9
1
1
1
1.
8.
1
1.
9.
1.
1
1.
5.
1.
4
1.
1.
3.
1.
S.
2.
1.
3.83
1.
1
4.
1.
1.
5.
1.4
1.
1.
2.
2.
0.
1.
1.
4
4.
0.
1
1.
1.
2.0
2.0
2.
1.
2.3
2.1

v ¥V ¥ v ¥ VVVYVE VYV VYV VVYYVVVYYYVYVYEYYYVYYVYVYVYY vV vy VY VY VY VYV VY

<
<
<
<
<
<
<
<
<
<
<
<

ib/hr

MISSIONS
are not included in the calculation of the average.

®* Detected but below the guantitation Limit; quantity is estimated

** Aversge is composed of estimated values only, non-detected values

< Not detected

2,2'-oxybis(1-Chloropropane)

2-Methylphenol
N-Nitroso-di-n-propylamine

Hexachloroethane

Nitrobenzene

Isophorone

bis(2-Chloroethoxy)methane

Benzoic acid

Hexachlorocyclopentadiene

2,4,6-Trichlorophenal
2,4,5-Trichlorophenol

2-Chloronaphthatene

2-Nitroaniline
4,6-Dinitro-2-mathylphenol

N-Nitrosodiphenylamine

3,3¢-Dichlorocbenzidine
big{2-Ethylhexyl jphthalate

Benzo{a)anthracene

Chrysene

4-Bromophenyl -phenylether
Indeno(1,2,3-cd)pyrene
Dibenz(a, h)enthracene
Benzo(g,h, i}perylene

Hexachlorobenzene

pentechlorophenol
Phenanthrene

4-Chlorophenyl-phenylether
Anthracene

Fluorens

bis(2-Chioroethyl )ether

2-Chlorophenol

1,3-Dichlorobenzene
t,4-Dichlorobenzene
1,2-Dichlorobenzens

Benzyl alcohol
1,2,4-Trichiorcbenzene

2, 4-Dimethylphencl
2,4-Dichlorophencl
Naphthalene
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
2,6-Dinitrotoluene
2,4-Dinitrotoluene
Butylbenzylphthalate
Di-n-octylphthalate
Benzo(b)f{uoranthene
Benzo(k}fluoranthene
Benzo(a)pyrens

Acenaphthylene
Di-n-butylphthalate

Fluoranthene
Pyrene

Dimethylphthalate
2,4-Dinitrophenol

4&-Nitrophenol

3/4-Methylphenol
Dibenzofuran

RUN 1.D.

DATE

TIME STARTED
TIME ENDED
SEMIVOLATIL
Phenol
2-Nitrophencl
4-Chloroaniline
3-Nitroaniline
Acenaphthene
Diethylphthalate
4-Nitroaniline

——




RUN NUMBER KCE-M0010-R1
DATE /29793
START TIME 08:43
END TIME 13:11
STACK DIAM. 25 % 24
NOZ2ZLE 1.D. 0.3125
METER BOX GAMMA 1.0068
METER BOX dHa@ 1.8521
BAROMETRIC 30.00
Cp T 0.84
TEST DURATION 240

METHOD 1-4 RESULTS
Metered Volume
Volume @ $td.Cond.
X Water
X Isokineties

Velocity
Actual Flow
Std. Flow
Pry Std. Flow
STACK
TENP  STATIC
POINT {(DegF) {in,WC)
1 285 0.17
2 296 0.13
3 m 0.14
) I 0.13
5 21
é 324
7 Lr4)
8 329
9 328
10 330
11 m
12 329
13 291
14 295
15 325
16 327
17 KLY
18 m
19 324
20 320
21 136
22 329
23 340
24 335
25 280
26 326
27 337
28 343
29 345
30 336
3 338
32 337
13 336
34 21
35 3464
3% 346
37 335
38 333
39 337
40 340
41 336
42 330
4y 333
&d 337
45 340
. 337
47 362
4“8 343
49

AVG, 328 0.14

150.256
162,521
9.58
103.6
29.52
7381
4963
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METHOD 4 DATA
inches INIT. FINAL NET
inches m) @
IMP. % 0.0 295.0 295.0
InP.2  100.0 98.0 -2.0
in.Hg INP.3  100.0 101.0 1.0
INP.4 0.0 2.0 2.0
minutes IMP.5 0.0
1MP.4 0.0
.7 0.0
TOTAL 200.0 496.0 296.0
def 5.6. 200.0 226.7 24.7
dscf
X METHOD 3 DATA
x xo2 15.9 Md 29.36
ft/sec xca2 4.5 Ms 28.27
acfm Xco 0.0 Ps 30.01
scfm 2 7.6 Fo 1.104
dscfm 02+C02 20.4 XEA n
METER METER TEMPERATURE
DK VOLUNME INLET OUTLET
(in.MC) (def)  (DPegF) (DegF)
1.20 606,361 87 86
1.20 90 a7
1.10 92 a8
%.15 94 89
1.50 04 90
1.80 96 "
1.30 97 91
1.30 o7 "
1.00 98 92
0.9 99 o3
0.96 9 93
1.10 100 o4
0.96 643.596 98 95
0.96 643.596 102 98
1.10 103 o8
1.00 103 98
1.20 105 99
1.15 105 9
1.40 104 100
1.40 107 101
1.15 108 102
1.00 108 102
1.00 107 102
1.10  &79.763 107 102
0.96 680.150 m 100
1.20 104 102
1.10 106 101
0.96 107 102
1.50 106 102
1.30 107 102
1.20 106 102
1.20 108 103
1.50 110 104
1.50 "M 104
1.65 m 105
1.65 T720.141 m 106
1.00 720.141 106 103
1.00 107 104
0.96 108 104
1.00 110 105
1.20 113 106
1.30 115 108
1.30 115 109
1.20 112 107
1.10 10 106
1.10 110 106
1.20 112 106
1.10 12 107
757.004
1.1¢  150.256 102
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RUN NUMBER KCE-N0010-R2
DATE 7/29/93
START TIME 14212
END TIME 17:42
STACK DIAM, 25 X 24
NOZZLE 1.D. 0.3125
METER BOX GAMMA 1.00462
METER BOX dNa@ 1.85206
BAROMETRIC 30.00
cp 0.84
TEST DURATION 192

METROD 1-4 RESULTS
Metered Volume
Volume & Std.Cond.
X Water
% Isokineties
Velocity
Actual Flow
Std. Flow
Dry Std. Flow

STACK

TEMP  STATIC
POINT (DegF) (in.WC)

i 313 0.18
2 305 0.15
3 315 0.13
4 7 0,13
5 37
& 325
7 339
8 344
9 34
10 336
11 336
12 340
13 335
14 15
15 334
16 137
17 350
18 345
19 325
20 330
21 353
22 350
23 349
24 354
25 K1
26 310
27 s
28 3136
29 337
30 341
K3 353
32 51
33 351
34 352
35 361
36 323
37 27
38 344
39 342
40 3
4 326
42 334
43 326
&4 335
45 352
&6 348
47 348
48 342
49

AVG, 336 0.14

17.2%
109.693
8.36
101.9
28.79
7198
4788
4388

op
{in.NC)
0.15
0.15
c.17
0.18
0.17
0.19
0.16
0.16
0.18
0.17
6.18
0.18
0.16
0.16
0.18
0.19
0.16
0.15
0.18
0.19
0.21
0.21
0.22
g.21
0.15
0.17
0.19
0.21
0.18
0.18
0.1%
0.18
0.15
0.15
0.15
0.15
0.17
0.18
0.18
0.1%
0.1%6
0.16
0.1%
0.17
0.18
0.16
0.17
0.1%

0.17

inches
inches

in.Hg

minutes

det
dgcf

ft/sec
actm
scfm
dscfm
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29.49
28.53
30.01
1.103

232

METHOD & DATA
INLY, FINAL
f{mt)  (ml)
INP.A 0.0 196.0
NP2 100.0 100.0
NP3 100.0 95.0
INP.4 0.0 1.0
INP.5
INP.&
.7
TOTAL  200.0 392.0
$.G, 200.0 220.4
METHOD 3 DATA
%02 14.7 Md
%C02 5.6 Ms
%co 0.0 Pa
W2 9.7 Fo
02+C02 20.3 XEA
METER METER TEMPERATURE
VOLUME IMLET OQUTLET
(def)  (DegF) (DegF)
762.757 109 107
108 107
109 108
107 107
m 107
112 107
m 106
111 164
m 107
11 107
112 108
791.734 112 108
791.734 109 105
110 105
110 106
mm 107
1M 107
13 106
13 107
113 107
113 107
113 107
115 108
821.923 116 108
822.787 112 109
114 110
"7 m
118 m
118 112
17 110
118 "1
116 111
116 1m
11§ 110
112 108
851.759 112 109
851.759 109 106
110 107
1M1 107
112 107
113 108
113 107
112 106
111 106
112 107
13 106
112 104
112 106
880,915
117.29 110
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RUN NUMBER KCE-NO010-R3
DATE 7/30/93
START TIME 08:15
END TIME 11:4%
STACK D1AM. 25 X 24
NOZZLE 1.D. 0.3125 i
METER BOX GAMMA 1.004462
METER BOX dWa 1.85206
BAROMETRIC 29.97
cp 0.84
TEST DURATION 5 192

METHOD 1-4 RESIALTS
Metered Volume
Volume & Std.Cond.
X Water
% Isokinetics

Velocity
Actual Flow
Std. Flow
Dry Std. Flow
STACK
TEMP  STATIC
POINT {DegF) {in.WC)
1 314 0.19
2 319 0.17
3 328 0.1
4 312 0.13
H 322
6 340
7 341
8 361
9 342
10 341
11 342
12 315
13 316
14 313
15 34
16 342
17 342
18 335
19 339
20 332
21 329
22 318
23 347
24 345
25 319
26 324
27 322
28 i
29 337
30 335
LY | 348
32 349
3 U7
34 344
315 343
36 324
37 330
38 332
39 338
40 340
41 338
42 340
43 335
bl 1.7
45 322
4“6 21
&7 132
48 346

AVG. 333 0.15
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METHOD 4 DATA
INIT. FINAL
)  (mb)
INP. 1 0.0 189.0
1MP.2  100.0 100.0
.3 100.0 101.0
IMP.& 0.0 0.0
{MP.5
1MP.&
NP7
TOTAL  200.0 390.0
S.G. 200.0 223 .1
METHOD 3 DATA
x02 10.1 Hd
Xcoz 9.6 Ms
%co 0.0 Ps
N2 80.3 fo
02+C02 19.7 XEA
METER METER TEMPERATURE
VOLUME  INLET  OUTLET
(def) {Deaf} (DegF)
881.470 78 78
76 [£4
78 7
s 77
81 7
a2 8
82 e}
83 ™
84 80
a5 BO
86 a2
914,642 89 8s
914,642 93 1
9% o3
9% 93
or 96
o8 o7
100 o8
01 99
102 100
103 100
104 101
106 102
943.461 105 101
943.668 100 99
100 100
101 100
101 o
1 o9
104 100
105 10
107 102
108 102
110 104
109 103
972.65 109 103
oT.65 103 - 100
102 100
105 1om
106 10
104 100
104 100
102 o9
103 99
103 98
102 98
102 98
104 24
1001.755
120.078 94
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APPENDIX D.1l.7

DATA AND RESULTS FOR CONTINUOUS EMISSIONS MONITORING
(0,,C0,,C0, and NOX)




TenREeoEemeEmsmeREs

EPA Brick WA 14
Kiln Combustion Exhaust
02/C02 /CO/NOX

KCE-M201/202-R1

Starting

07-31-93
02 co2 co NOx
% %

Time DV DV PPMDV PPMDV
11:46 12.83 6.63 335.30 160.20
11:47 12.36 7.06 327.20 152.60
11:48 13.23 6.26 314.190 162.70
11:49 13.60 5.93 320.50 164.10
11:50 13.53 6.05 315.00 159.40
11:51 12.37 7.02 343.30 128.90
11:52 11.93 7.44 311.90 129.80
11:53 12.09 7.33 297.20 142.50
11:54 12.31 7.12 302.70 154.30
11:55 13.25 6.25 320.40 150.00
11:56 13.13 6.28 336.00 163.50
11:57 12.88 6.58 330.40 181.40
11:58 12.44 7.05 321.50 180.60
11:59 12.72 6.82 313.90 155.60
12:00 12.10 7.29 333.60 132.10
12:01 11.80 7.53 317.70 136.90
12:02 12.96 6.46 317.40 173.90
12:03 13.05 6.47 318.60 179.70
12:04 13.39 6.15 318.80 157.20
12:05 12.53 6.81 342.50 150.70
12:06 12.78 6.67 321.70 174.60
12:07 12.85 6.64 321.50 170.90
12:08 14.01 5.59 315.80 162.00
12:09 12.68 6.75 336.10 144.10
12:10 12.46 6.94 323.30 162.90
12:11 13.00 6.50 311.00 176.80
12:12 13.26 6.30 314.30 181.30
12:13 13.19 6.38 309.10 148.70
12:14 12.09 7.25 341.20 140.70
12:15 i2.18 7.27 304.80 157.40
12:16 12.56 6.94 307.60 175.60
12:17 13.12 6.45 303.70 167.70
12:18 12.88 6.57 328.20 152.20
12:19 12.05 7.30 331.50 153.10
12:20 13.58 5.97 319.50 170.00
12:21 13.62 5.95 321.80 176.20
12:22 13.61 5.97 313.80 161.60
12:23 12.36 7.00 337.90 145.00
12:24 13.03 6.46 303.50 174.00




EPA Brick WA 14
Kiln Combustion Exhaust
02/C02/CO/NOX

KCE-M201/202-R1

Starting

07-31-93
02 co2 CcOo NOx
% %

Time DV DV PPMDV PPMDV
12:25 13.27 6.25 307.70 178.90
12:26 13.90 5.71 301.20 167.50
12:27 13.31 6.14 332,30 147.50
12:28 12.46 6.91 326.50 157.90
12:29 13.42 6.05 316.00 172.80
12:30 12.77 6.77 313.40 175.50
12:31 13.04 6.50 307.30 146.30
12:32 ©11.75 7.57 327.90 128.30
12:33 12.70 6.73 301.70 154.40
12:34 13.27 6.23 313.50 177.10
12:35 13.38 6.17 310.10 168.10
12:36 13.490 6.06 329.00 149.60
12:37 13.19 6.15 342.50 165.50
12:38 13.71 5.82 316.50 181.20
12:39 13.28 6.29 310.80 185.20
12:40 13.71 5.88 301.90 168.40
12:41 12.37 6.98 327.860 156.70
12:42 12.60 6.84 294.50 172.10
12:43 13.62 5.92 299.00 177.60
12:44 14.05 5.56 303.80 172.20
12:45 12.84 6.64 314.00 144.20
12:46 11.59 7.74 309.20 137.40
12:47 12.90 6.53 296.10 168.80
12:48 13.15 6.36 300.20 184.90
12:49 13.29 6.24 301.20 170.20
12:50 12.86 6,61 302.10 157.60
12:51 12.85 6.61 308.70 173.70
12:52 13.00 6.51 301.40 175.40
12:53 12.83 6.72 289.60 154.00
12:54 13.26 6.23 306.70 140.20
12:55 12.10 7.18 321.00 140.20
12:56 12.65 6§.81 284.90 155.90
12:57 12.49 6.98 286.30 151.10
12:58 12.85 6.67 281.10 133.80
12:59 11.80 7.56 303.70 118.70
13:00 12.26 7.11 297.80 138.80
13:01 13.34 6.16 298.20 155.30
13:02 13.52 6.04 301.060 152.50
13:03 12.77 6.73 307.50 122.40
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EPA Brick WA 14
Kiln Combustion Exhaust
02/C02/CO/NOX

KCE-M201/202-R1

Starting

07-31-93
02 co2 co NOXx
E %

Time DV DV PPMDV PPMDV
13:04 11.68 7.65 308.80 105.20
13:05 12.84 6.60 278.70 130.40
13:06 13.30 6.20 287.40 148.10
13:07 13.54 6.06 273.90 132.90
13:08 12.81 6.62 314.10 124.20
13:09 12.09 7.32 285.70 118.70
13:10 12.63 6.85 278.70 144.00
13:11 13.57 6.00 286,60 136.40
13:12 13.96 5.53 304.80 129.40
13:13 12.08 7.22 327.40 121.10
13:14 12.59 6.83 284,20 141.10
13:1S 12.84 6.63 294.30 155.10
13:16 13.52 6.02 291.20 151.10
13:17 12.36 6,98 324.20 126.80
13:18 11.77 7.54 305.10 122.90
13:19 12.40 7.03 284.40 143.00
13:20 12.69 6.78 292.30 142.90
13:21 13.15 6.31 295.80 125.10
13:22 12.30 6.95 332.50 122.30
13:23 12.31 7.08 290.70 134.80
13:24 12.42 7.00 287.50 145.60

99 MinAvg 12.85 6.61 310.37 153.52
Data Corrected for Calibrations
99 MinAvg 13.12 6.62 320.06 159.72




Caljibrations:
02 25 Span Value = 25
LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 1133
LOW Cal. Response

0.05 HIGH Cal. Response

Cal. Drift = 0.00 Cal. Drift
Final Cal. at: 1640
LOW Cal. Response = 0.02 HIGH Cal. Response
Cal. Drift 0.00 Cal. Drift

LOW System Drift -0.00 HIGH System Drift

co2 20 Span Value = 20

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 1133

LOW Cal. Response = 0.01 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1640

LOW Cal. Response = 0.01 HIGH Cal. Response
Cal. Drift Cal. Drift

ool
o
o
o

LOW System Drift 0.00 HIGH System Drift

cO 1000 Span Value = 1000

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 1142

LOW Cal. Response = -0.38 HIGH Cal. Response
Cal. Drift = -0.00 Cal. Drift

Final cal. at: 16490

LOW Cal. Response = -0.17 HIGH Cal. Response
Cal. Drift -0.00 Cal. Drift

LOW System Drift 0.00 HIGH System Drift

NOx 250 Span Value = 250

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cCal. at: 1137

LOW Cal. Response = =-0.31 HIGH Cal. Response
Cal. Drift = -0.00 Cal. Drift

Final Cal. at: 1640
LOW Cal. Response
Cal. Drift

LOW System Drift

0.92 HIGH Cal. Response
0.00 Cal. Drift
0.00 HIGH System Drift

Gas

Q)

as

Gas

it

Gas

= 22.00

21.59
-0.02

21.45
-0-02
-0.01

= 18.20

18.23
0.00

18.10
=0.00
-0.01

= 929.00

906.00
=0.02

896.78
-0.03
-0.01

= 257.00

250.50
-0.03

243.17
-0.06
=0.03




EPA Brick WA 14
Kiln Combustion Exhaust
02/C02/CO/NOX

KCE-M201/202-R2

Starting

07-31-93
02 Cco2 co NOx
% %

Time vV DV PPMDV PPMDV
14:08 12.56 6.86 306.50 176.00
14:09 13.53 5.98 302.30 159.10
14:10 12.74 6.59 327.60 140.40
14:11 11.93 7.35 316.40 139.60
14:12 12.26 7.10 298.80 149.90
14:13 12.93 6.52 299.60 150.50
14:14 13.67 5.75 312.40 137.00
14:15 12.29 6.98 337.20 133.40
14:16 12.83 6.56 2%8.80 144.70
14:17 13.74 5.70 301.20 154.00
14:18 13.54 5.91 306.30 166.80
14:19 12.86 6.47 324.70 153.30
14:20 11.62 7.62 319.30 149.00
14:21 12.42 6.96 305.10 173.30
14:22 13.08 6.35 316.70 173.70
14:23 13.02 6.41 314.50 153.40
14:24 11.70 7.52 330.30 138.90
14:25 12.83 6.54 305.10 175.30
14:26 12.92 6.49 310.10 180.30
14:27 12.97 6.51 301.40 165.60
14:28 12.07 7.23 326.50 136.%0
14:29 11.99 7.30 317.00 152.60
14:30 13.47 5.96 310.60 173.30
14:31 13.64 5.83 317.00 179.20
14:32 13.01 6.44 308.10 155.30
14:33 11.46 7.75 318.50 138.30
14:34 12.13 7.20 296,40 167.60
14:35 12.91 6.51 305.60 182.80
14:36 13.47 6.02 306.50 168.70
14:37 12.77 6.56 324.60 153.40
14:38 11.94 7.36 319.60 155.90
14:39 13.01 6.44 303.00 172.20
14:40 13.34 6.14 309.10 172.40
14:41 13.00 6.47 300.30 156.60
14:42 11.55 7.68 322.40 143.30
14:43 12.23 7.14 293.20 172.10
14:44 12.72 6.70 302.30 179.70
14:45 13.54 5.97 304.60 167.50
14:46 13.04 6.28 336.80 150.60




EPA Brick WA 14
Kiln Combustion Exhaust
02/€02/CO/NOx

KCE-M201/202-R2

Starting

07-31-93
02 Co2 co NOx
% %

Time DV DV PPMDV PPMDV
14:47 11.95 7.39 312.80 152.40
14:48 12.37 7.04 299.10 174.30
14:49 12.77 6.70 302.40 176.20
14:50 12.79 6.64 309.50 153.20
14:51 12.34 6.92 331.30 155.60
14:52 13.28 6.03 313.30 174.490
14:53 12.75 6.71 311.30 179.50
14:54 13.08 6.43 297.80 163.70
14:55 12.03 7.29 322.10 137.10
14:56 12.39 6.91 312.90 146.50
14:57 12.48 6.89 312.30 166.00
14:58 14.11 5.42 311.20 169.20
14:59 13.93 5.55 315.40 152.50
15:00 12.42 6.87 335.30 157.10
15:01 13.82 5.65 306.10 163.10
15:02 13.13 6.33 305.10 182.90
15:03 13.13 6.39 290.70 165.50
15:04 12.40 6.93 318.20 146.20
15:05 13.02 6.35 309.90 156.90
15:06 13.84 5.63 301.50 168.70
15:07 13.02 6.43 304.90 165.40
15:08 13.38 6.08 304.50 159.20
15:09 12.16 7.08 332.00 150.60
15:10 12.99 6.42 303.40 170.20
15:11 13.22 6.22 306.10 169.80
15:12 13.56 5.97 283,00 149.10
15:13 12.35 6.97 312.50 119.70
15:14 12.61 6.70 300.60 134.70
15:15 13.15 6.21 290.20 157.40
15:16 13.56 5.87 293.80 157.90
15:17 13.44 5.94 301.30 135.70
15:18 12.81 6.38 328.20 140.70
15:19 12.95 6.37 297.30 158.40
15:20 13.11 6.24 300.40 169.00
15:21 13.44 5.97 298.40 162.70
15:22 12.74 6.49 328.90 152.40
15:23 13.00 6.28 311.30 157.00
15:24 13.33 6.00 305.40 175.90
15:25 12.71 6.66 298.90 175.20

=



EPA Brick wa 14
Kiln Combustion Exhaust
02/C02 /CO/NOX

KCE-M201/202-R2

Starting

07-31-93
02 co2 co NOx
% %

Time DV DV PPMDV PPMDV
15:26 12.87 6.48 301.50 150.60
15:27 11.49 7.65 317.20 135.00
15:28 12.37 6.90 293.70 165.40
15:29 12.39 6.91 299.90 169.80
15:30 12.96 6.41 295.40 164.80
15:31 11.83 7.34 323.20 133.70
15:32 12.24 6.98 314.70 151.70
15:33 13.57 5.78 316.10 166.00
15:34 13.42 5.96 317.10 176.20
15:35 12.79 6.55 311.90 147.50
15:36 11.71 7.44 321.80 140.90
15:37 12.28 6.97 287.40 171.40
15:38 12.74 6.56 300.70 184.20
15:39 13.40 5.95 302.50 167.30
15:40 12.48 6.68 332.40 155.70
15:41 12.20 6.97 324.70 163.60
15:42 13.01 €.24 321.90 174.60
15:43 12.61 6.66 322.00 165.10
15:44 12.57 6.69 320.50 142.80
15:45 11.25 7.79 336.10 130.90
15:46 12.51 6.66 307.50 170.30
15:47 12.86 6.36 320.00 177.30
15:48 13.42 5.92 314.30 161.40
15:49 12.36 6.74 339.80 145.60
15:50 12.62 6.55 325.70 160.70
15:51 12.71 6.54 319.90 174.60
15:52 12.79 6.53 310.60 167.40
15:53 12.68 6.57 319.90 143.40
15:54 11.40 7.65 330.90 138.50
15:55 12.82 6.40 315.40 171.30

108 MinAvg 12.77 6.58 311.49 158.92




EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOX

KCE-M201/202-R2

Starting
07-~31-93
02 co2 Cco NOx
% %
Time DV DV PPMDV PPMDV

Data Corrected for Calibrations
108 MinAvg 13.04 6.58 321.21 165.35

’n



Calibrations:

02 25 Span Value = 25

LOW Calibration Gas = 0.00 HIGH calibration

Initial cal. at: 1133

LOW Cal. Response = 0.05 HIGH Cal. Response
Cal. Drift = 0.00 cal. Drift

Final Cal. at: 1640
LOW Cal. Response

Cal. Drift
LOW System Drift

0.02 HIGH Cal. Response
0.00 Cal. Drift
-0.00 HIGH System Drift

co2 20 Span Value = 20

LOW Calibration Gas = 0.00 HIGH cCalibration

Initial cal. at: 1133

LOW Cal. Response = 0.01 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1640
LOW Cal. Response

Cal. Drift
LOW System Drift

0.01 HIGH Cal. Response
Cal. Drift
0.00 HIGH System Drift

nni
Q
Q
(=]

Gas

L}

' (

Gas

= 22.00

21.59
-0.02

21.45
-0.02
-0.01

= 18.20

18.23
0.00

18.10
-0.00
=-0.01




Calibrations:
CoO 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 = -0.00 Cal. Drift = ~0.02
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
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 257.00
Initial Cal. at: 1137
L.OW Cal. Response = =0.31 HIGH Cal. Response = 250.50
Cal. Drift = ~0.00 Cal. Drift = -0.03
Final Cal. at: 1640
1OW 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

- e pm pm pm Je ap _me g |

- =a g aw




EPA Brick WA 14
Kiln Combustion Exhaust
02/C02/CO/NOX

KCE-M201/202~R3

Starting

¢7-31-93
02 coz2 co NOx
% %

Time Dv DV PPMDV PPMDV
16:49 13.10 6.24 332.50 185.40
16:50 12.48 6.86 332.70 187.50
16:51 13.23 6.18 324.80 161.00
16:52 12.75 6.47 362.00 144.70
16:53 12.22 7.02 345.10 154.10
16:54 11.87 7.40 336.60 174.80
16:55 12.87 6.51 337.50 174.20
16:56 13.52 5.83 356.10 141.00
16:57 12.43 6.79 362.70 166.80
16:58 12.96 6,39 334.00 182.00
16:59 12.64 6.73 337.00 183.40
17:00 13.27 6.16 331.10 154.90
17:01 12.19 7.03 354.90 147.10
17:02 12.13 7.11 336.00 163.00
17:03 13.62 5.78 352.30 171.50
17:04 13.17 6.26 346.20 170.10
17:05 12.72 6.64 341.20 145.90
17:06 11.52 7.64 342.30 139.20
17:07 12.49 6.81 324.80 170.20
17:08 13.55 5.83 342.80 176.30
17:09 13.66 5.79 347.40 160.70
17:10 12.41 6.81 361.30 150.00
17:11 12.29 6.97 333.70 167.30
17:12 12.95 6.41 333.40 180.20
17:13 13.16 6.24 332.20 168.60
17:14 12.53 6.78 338.40 148.20
17:15 11.72 7.42 336.20 138.40
17:16 12.51 6.73 330.10 176.50
17:17 13.00 6.34 341.20 185.00
17:18 13.51 5.90 334.20 163.70
17:19 11.6% 7.47 351.1¢ 136.70
17:20 12.33 6.93 323.10 162.60
17:21 12.51 6.80 329.80 174.40
17:22 13.30 6.11 323.30 172.40
17:23 12.90 6.40 339.40 149.10
17:24 12.85 6.33 358.50 159.50
17:25 12.86 6.46 348.50 180.40
17:26 12.57 6.78 339.60 183.80
17:27 13.17 6.21 329.10 157.40




EPA Brick WA 14
Kiln Combustion Exhaust
02/C02/CO/NOX

KCE-M201/202-R3

Starting
07-31-93
02 co2 co NOx
% %

Time Dv bv PPMDV PPMDV

17:28 12,11 7.05 359.70 146.20
17:29 12.24 6.99 328.60 162.50
17:30 12.75 6.56 332.80 179.30
17:31 13.39 5.99 327.80 171.60
17:32 12.95 6.36 346.20 153.70
17:33 12.14 7.04 344.30 159.90
17:34 13.16 6.19 335.60 180.10
17:35 13.25 6.14 336.40 182.30
17:36 13.11 6.31 332.20 158.70
17:37 11.66 7.52 354.80 132.30
17:38 12,17 7.07 322.60 164.10
17:39 12.74 6.57 330.20 178.90
17:40 13.83 5.61 334.90 168.40
17:41 13.24 6.09 354.70 150.60
17:42 11.68 7.50 343.30 152.30
17:43 12.41 6.90 321.7¢6 179.50
17:44 12.89 6.48 328.00 181.10
17:45 13.38 6.02 330.00 165.00
17:46 12.07 7.11 358.10 159.00
17:47 12.40 6.86 323.30 171.20
17:48 12.90 6.44 330.70 187.30
17:49 12.71 6.67 325.00 174.60
17:50 12.50 6.81 346.50 149.90
17:51 12.09 7.07 356,20 162.20
17:52 12.83 6.53 344.30 176.60
17:53 13.13 6,29 326.50 168.50
17:54 13.50 5.93 339.70 155.50
17:55 11.69 7.49 361.20 135.00
17:56 12.57 6.70 331.30 166.80
17:57 12.96 6.38 339.80 180.50
17:58 13.56 5.88 335.00 171.00
17:59 12.41 6.89 347.60 145.80
18:00 11.67 7.49 340.30 143.50
18:01 12.42 6.86 331.20 178.70
18:02 12.73 6.62 336.00 169.70
18:03 13.47 5.93 334.40 153.30
18:04 11.80 7.32 366.00 . 141.00
18:05 12.27 6.99 327.70 162.90
18:06 13.18 6.17 342.00 178.20

I-—!_’-'—"_'_'_'_'—-'—-_'—'——_‘L



1
] ' EPA Brick WA 14
3 Kiln Combustion Exhaust
' 02/C02/CO/NOx
KCE-M201/202-R3
. Starting
07-31-93
} 02 COo2 Cco NOX
! % %
Time DV DV PPMDV PPMDV
-'.' 18:07 14.19 5.30 339.50 163.00
18:08 12.48 6.83 355.90 139.30
" 18:09 12.05 7.15 331.20 131.50
, 18:10 12.82 6.49 332.80 172.20
; 18:11 14.18 5.30 334.30 169.10
18:12 13.91 5.56 334.60 151.60
18:13 11.79 7.39 354.00 145.40
. 18:14 12.89 6.42 324.30 164.30
18:15 13.83 5.60 339.10 175.60
18:16 13.54 5.93 326.80 175.30
' 18:17 12.03 5.78 352.50 158.30
18:18 0.10 0.02 123.60 0.04
18:19 0.04 0.02 -0.03 -0.91
18:20 2.42 0.02 -0.07 -1.05"
l 18:21 20.63 3.89 -0.18 -0.72
18:22 21.24 11.65 6.53 -0.91
18:23 21.67 17.83 -0.66 -1.23
I 18:24 16.47 10.44 -1.07 32.40
18:25 0.12 0.03 0.49 255.90
18:26 2.78 0.03 0.84 231.70
l 98 MinAvg 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 = 0.00 HIGH Calibration

Initial Cal. at: 1640

LOW Cal. Response = 0.02 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1839

LOW Cal. Response = 2.94 HIGH Cal. Response
cal. Drift 0.12 cal. Drift

LOW System Drift 0.12 HIGH System Drift

co2 20 Span Value = 20

LOW Calibration Gas = 0.00 HIGH Calibration

Initial Cal. at: 1640

LOW Cal. Response = 0.01 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1839

LOW Cal. Response = 0.01 HIGH Cal. Response
Cal. Drift 0.00 Cal. Drift

LOW System Drift 0.00 HIGH System Drift

CO 1000 Span Value = 1000

LOW Calibration Gas = 0.00 HIGH Calibration

Initial Cal. at: 1641

LOW Cal. Response = -0.20 HIGH Cal. Response
Cal. Drift = -0.00 Cal. Drift

Final Ccal. at: 1839

LOW Cal. Response
Cal. Drift

LOW System Drift

0.00 HIGH Cal. Response
0.00 Cal. Drift
0.00 HIGH System Drift

NOx 250 Span Value = 250

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 1641

LOW Cal. Response = -0.40 HIGH Cal. Response
Cal. Drift = -0.00 Cal. Drift

Final Cal. at: 1839
ILOW Cal. Response
Cal. Drift

LOW System Drift

-0.48 HIGH Cal. Response
-0.00 Cal., Drift
-0.00 HIGH System Drift

nna

Gas

tn

nua

naa

Gas

Gas

= 22.00

21.45
=0.02

21.69
=0.01
0.01

18.20

18.10
=0.00

17.86
-0.02
-0.01

= 6829.00

939.00
0.01

929.97
0.00
~0.01

= 257.00

256.70
-0.00

259.26
0.01
0.01

l;



EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOX
KSO-M3A/10B/7E-R1
Starting
07-30-93
02 co2 CcoO NOx
% 3

Time DV DV PPMDV PPMDV
12:29 12.67 7.04 323.90 172.10
12:30 13.25 6.951 324.40 176.70
12:31 14.06 5.82 320.40 164.00
12:32 12.61 7.10 341.00 130.20
12:33 12.16 7.40 327.60 139.80
12:34 13.42 6.28 315.50 163.60
12:35 14.16 5.63 325.60 168.00C
12:36 13.84 5.97 322.90 154.40
12:37 12.54 7.04 343.00 145.60
12:38 13.36 6.29 313.60 160.80
12:39 14.04 5.76 308.20 170.30
12:40 14.04 5.80 296.20 165.90
12:41 13.20 6.49 325.50 149.20
12:42 12.08 7.43 328.80 153.30
12:43 13.04 6.60 314.50 173.30
12:44 13.25 6.43 320.20 179.80
12:45 13.69 6.06 316.70C 159.90
12:46 12.38 7.14 343.50 146.70
12:47 12.57 7.03 311.60 161,90
12:48 12.56 7.05 307.90 174.80
12:49 13.63 6.09 303.90 173.10
12:50C 13.58 6.05 331.60 143.80
12:51 12.68 6.84 341.20 164.40
12:52 12.64 6.98 310.70 179.70
12:53 13.61 6.06 305.30 173.50
12:54 14.26 5.51 311.10 156.40
12:55 12.51 7.02 339.70 151.90
12:56 13.42 6.17 311.60 168.60
12:57 13.03 6.65 312.80 186.20
12:58 13.03 6.66 298.40 172.70
12:59 13.17 6.50 314.10 151.60
13:00 12.31 7.16 326.00 163.70
13:01 13.59 6.09 312.40 179.40
13:02 14.10 5.68 321.80 176.30
13:03 13.53 6.28 307.50 152.30
13:04 12.03 7.50 317.50 133.890
13:05 12.82 6.78 305.70 164.40
13:06 13.28 6.42 310.50 181.00
13:07 13.89 5.89 317.20 165.90




EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOx
KSO-M3A/10B/7E=R1
Starting
07-30-93
02 co2 co NOx
% E

Time DV DV PPMDV PPMDV
13:08 13.69 6.09 328.70 145.80
13:09 11.87 7.65 320.60 139.80
13:10 13.13 6.56 302.90 161.00
13:11 13.48 6.24 322.90 174.10
13:12 14.53 5.36 314.70 155.70
13:13 12.63 7.00 329.60 147.90
13:14 13.40 6.25 312.00 169.10
13:15 13.75 6.03 319.10 185.20
13:16 13.89 5.99 311.00 183.40
13:17 13.53 6.28 321.80 150.80
13:18 12.93 6.71 331.90 157.50
13:19 12.67 7.06 311.20 174.50
13:20 12.76 6.99 310.30 177.80
13:21 13.22 6.60 298.70 150.50
13:22 12.01 7.62 321.60 129.00
13:23 12.39 7.18 313.60 158.50
13:24 13.30 6.45 319.90 184.10
13:25 13.51 6.30 317.30 177.10
13:26 14.08 5.73 317.20 153.70
13:27 12.5% 7.06 334.80 162.10
13:28 12.62 7.09 302.00 177.40
13:29 12.71 7.01 300.90 167.30
13:30 13.69 6.07 302.90 153.70
13:31 13.09 6.55 328.70 149.00
13:32 12.44 7.16 316.50 170.30
13:33 12.77 6.91 298.10 170.00
13:34 13.75 6.00 309.50 170.60
13:35 13.20 6.54 319.90 141.70
13:36 11.75 7.73 330.70 134.90
13:37 12.87 6.72 314.70 170.60
13:38 12.83 6.82 315.20 176.90
13:39 13.57 6.14 309.10 152.40
13:40 12.67 6.91 335.80 140.00
13:41 12.55 6.94 319.10 146.70
13:42 13.38 6.26 314.90 169.20
13:43 12.95 6.74 310.30 164.90
13:44 13.02 6.66 311.50 143.30
13:45 11.56 7.86 327.00 125.30

13.52 6.02 314.30 154.50

13:46




EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOX
KSO-M3A/10B/7E-R1
Starting
07-30-93
02 Cco2 cO NOx
% %

Time DV DV PPMDV PPMDV
13:47 13.36 6.27 320.60 178.20
13:48 13.41 6.29 307.80 168.00
13:49 12.14 7.41 322.00 129.80
13:50 11.97 7.48 315.90 142.70
13:51 12.74 6.81 314.80 164.20
13:52 14.23 5.44 324.40 162.20
13:53 13.70 5.98 324.30 149.40
13:54 12.10 7.35 337.60 148.50
13:55 12.29 7.23 308.00 156.80
13:56 12.99 6.61 303.70 165.60
13:57 14.75 4.96 311.80 139.30
13:58 13.34 6.25 344.70 146.20
13:59 12.07 7.41 324.60 150.00
14:00 12.99 6.59 302.90 166.60
14:01 13.62 5.99 309.30 171.50
14:02 13.75 5.93 305.10 158.50
14:03 12.22 T.22 327.00 149.70
14:04 13.03 6.52 311.10 174.60
14:05 13.30 6.32 310.40 168.90
14:06 13.48 6.20 305.90 160.30
14:07 12.31 7.24 323.00 128.30
14:08 11.69 7.68 320.10 138.50
14:09 12.37 7.13 310.80 161.10
14:10 12.62 6.93 308.60 168.10
14:11 13.31 6.28 310.00 139.70
14:12 12.88 6.54 344.20 144.80
14:13 12.49 7.03 317.20 159.40
14:14 12.92 6.67 303.20 163.10
14:15 13.50 6.14 297.30 150.60
14:16 13.06 6.48 320.20 134.50
14:17 11.74 7.64 318.70 134.00
14:18 12.52 6.98 297.90 161.50
14:19 12.77 6.75 315.50 168.30
14:20 14.09 5.53 321.40 151.70
14:21 12.64 6.50 334.40 138.60
14:22 12.5%9 6.93 308.00 152,60
14:23 12.60 6,94 305.70 163.60
14:24 13.61 5.99 305.10 162.50
14:25 13.72 5.84 326.80 140.40




EPA Brick WA 14
Kiln combustion Exhaust

02/C02/CO/NOX
KSO-M3A/10B/7E-R1
Starting
07-30-93
02 co2 co NOx
% %

Time DV DV PPMDV PPMDV
14:26 12.47 6.92 333.90 157.10
14:27 12.39 7.10 306.70 165.30
14:28 12.82 6.68 310.10 173.10
14:29 13.97 5.65 314.70 148.90
14:30 12.63 6.79 337.70 148.10
14:31 13.10 6.34 319.10 159.90
14:32 12.97 6.57 313.00 174.30
14:33 12.84 6.71 302.10 165.50
14:34 i3.55 6.00 309.40 150.90
14:35 12.88 6.53 330.90 164.30
14:36 12.82 6.71 311.40 177.90
14:37 12.80 6.78 300.40 169.20
14:38 13.30 6.29 294.90 149.40
14:39 13.10 6.30 337.20 139.60
14:40 13.50 5.99 324.30 164.20
14:41 13.36 6.21 310.00 173.80
14:42 13.40 6.19 309.40 166.70
14:43 13.26 6.29 315.60 133.30
14:44 12.72 6.62 332.00 142.10
14:45 13.86 5.69 313.90 164.20

137 MinAvg 13.06 6.56 316.92 158.87
Data Corrected for Calibrations
137 HinAVg 13.16 6.53 318.26 160.36




Calibrations:

02 25 Span Value = 25

LOW Calibration Gas = 0.00 HIGH Calibration

Initial Cal. at: 935

LOW Cal. Response = 0.03 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final cal. at: 1505

LOW Cal. Response = 0.04 HIGH Cal. Response
Cal. Drift 0.00 Cal. Drift

LOW System Drift 0.00 HIGH System Drift

nn

co2 20 Span Value = 20

LOW Calibration Gas = 0.00 HIGH Calibration

Initial Cal. at: 1002

LOW Cal. Response = =0.00 HIGH Cal. Response
Cal. Drift = -0.00 Cal. Drift

Final cal. at: 1505

LOW Cal. Response
Cal. Drift

LOW System Drift

0.02 HIGH Cal. Response
0.00 Cal. Drift
0.00 HIGH System Drift

¢ ut

cOo 1000 Span Value = 1000

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 1002

LOW Cal. Response = ~0.03 HIGH Cal. Response
Cal. Drift = -0.00 Cal. Drift

Final cal. at: 1505
LOW Cal. Response
Cal. Drift

LOW System Drift

0.00 HIGH Cal. Response
Q.00 Cal. Drift
0.00 HIGH System Drift

NOx 250 Span Value = 250

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 950

LOW Cal. Response = 0.11 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1505
LOW Cal. Response

Cal. Drift
LOW System Drift

-0.23 HIGH Cal. Response
~0.,00 Cal. Drift
-0.00 HIGH System Drift

[

Gas = 22.00

22.00
0.00

0o

21.60
-0.02
-0.02

nan

Gas = 18.20

18.28
0.00

18.24
0.00
~0.00

o

Gas = 929.00

929.00
c.00

921.21
—0.01
-0.01

Gas = 257.00

257.70
0.00

251.61
~0.02
-0002

Wi




0.00

Calibrations:

voc 100 Span Value =

LOW Calibration Gas =

Initial Cal. at: 846

LOW Cal. Response = 0.04
Cal. Drift = c.00

Final Cal. at: 1751

LOW Cal. Response = 0.09
Cal. Drift = 0.00

LOW System Drift = 0.00

100
HIGH Calibration

HIGH Cal. Response
cal. Drift

HIGH Cal. Response
Cal. Drift
HIGH System Drift

Gas

]

24.82
0.00

25.29
0.01
0.00

24.58



EPA Brick WA 14
Kiln Combustion Exhaust

02/¢02/C0/NOX
KSO-M3A/10B/7E-R2
Starting
07-30-93
02 co2 co NOx
% %

Time DV DV PPMDV PPMDV
15:13 13.04 6.20 319.80 172.50
15:14 13.64 5.68 306.00 159.50
15:15 12.52 6.68 323.80 131.60
15:16 11.77 7.26 316.70 134.70
15:17 12.79 6.35 308.90 150.40
15:18 12.77 6.40 317.30 166.60
15:19 13.57 5.68 310.30 141.00
15:20 11.82 7.20 334.80 124.90
15:21 12.23 6.85 313.10 154.00
15:22 12.57 6.55 307.10 165.00
15:23 13.50 5.72 310.40 160.80
15:24 13.03 6.11 327.50 135.70
15:25 12.56 6.48 337.50 150.80
15:26 12.59 6.57 311.30 161.60
15:27 12.85 6.34 306.70 165.00
15:28 13.37 5.83 308.80 147 .40
15:29 12.36 6.65 3138.60 143.60
15:30 12.77 6.31 315.20 158.30
15:31 13.12 6.01 325.60 169.30
15:32 13.45 5.74 320.10 159.20
15:33 13.14 5.96 332.10 142.90
15:34 12.57 6.42 338.30 144.40
15:35 13.45 5.67 319.80 163.00
15:36 13.03 6.07 317.90 175.40
15:37 13.58 5.57 305.60 154.00
15:38 12.16 6.79 328.10 139.90
15:39 12.06 6.96 310.70 154.50
15:40 12.55 6.48 306.90 162.20
15:41 13.87 5.26 321.70 151.40
15:42 13.07 5.98 329.10 134.70
15:43 11.69 7.19 326.30 123.30
15:44 12.45 6.53 298.70 149.20
15:45 12.66 6.35 305.60 154.00
15:46 13.32 5.73 302.00 145.30
15:47 12.38 6.49 332.90 131.90
15:48 12.03 6.85 320.70 137.80
15:49 12.57 6.39 308.40 152.90
15:50 13.66 5.39 311.70 146.40
15:51 13.44 5.56 321.60 135.90




EPA Brick WA 14
Kiln Combustion Exhaust

02/C02 /CO/NOX
KSO-M3A/10B/7E-R2
Starting
07-30-93
02 co2 cO NOx
% 3

Time DV DV PPMDV PPMDV
15:52 11.91 6.91 333.90 129.40
15:53 12.32 6.60 308.60 149.10
15:54 12.40 6.53 307.30 157.60
15:55 13.30 5.71 307.90 149.60
15:56 12.77 6.10 326.50 129.30
15:57 12.49 6.36 333.40 146.60
15:58 12.42 6.53 313.80 157.90
15:5% 12.67 6.32 317.30 154.40
16:00 13.30 5.70 312.60 135.40
16:01 12.03 6.76 335.80 121.40
16:02 12.63 6.28 316.70 156.80
16:03 12.31 6.62 312.20 157.80
16:04 12.86 6.13 308.20 146.70
16:05 13.05 5.84 327.20 129.50
16:06 12.66 6.19 339.40 150.90
16:07 13.15 5.83 315.10 162.80
16:08 13.36 5.66 315.40 160.90
16:09 13.43 5.58 312.00 142.50
16:10 12.24 6.57 333.40 135.90
16:11 12.70 6.20 317.50 157.70
16:12 12.79 6.18 312.20 153.00
16:13 13.44 5.59 311.10 147.10
l6:14 12.32 6.59 325.70 120.50
16:15 11.77 7.05 332.60 120.60
16:16 12.55 6.37 313.60 143.20
16:17 13.07 5.90 322.60 150.50
16:18 13.39 5.62 323.90 135.10
16:19 12.35 6.47 343.10 127.00
16:20 12.76 6.15 331.60 146.20
16:21 12.49 6.47 320.40 156.50
16:22 12.97 6.05 310.10 143.70
16:23 13.30 5.64 326.60 130.00
16:24 12.47 6.46 341.70 138.10
16:25 12.77 6.24 309.00 161.10
16:26 12.48 6.55 304.80 158.50
16:27 12.985 6.06 311.50 139.10
16:28 12.04 6.79 352.60 128.60
16:29 12.75 6.16 325.40 135.00
16:30 11.99 6.96 327.30 149.40

|




EPA Brick WA 14
Kiln Ccombustion Exhaust

02/C02/CO/NOX
KSO-M3A/10B/7E-R2
Starting
07=30-93
Q2 co2 co NOx
% %

Time DV DV PPMDV PPMDV
16:31 12.85 6.20 317.10 151.30
16:32 12.25 6.71 333.10 124.40
16:33 11.70 7.19 327.490 129.30
16:34 12.31 6.68 324.70 153.40
16:35 12.92 6.12 317.50 159.80
16:36 13.09 5.98 324.20 139.60
16:37 11.61 7.29 341.70 117.50
16:38 12.08 6.87 320.90 138.00
16:39 13.05 5.97 323.20 150.50
16:40 12.91 6.17 321.60 143.60
16:41 12.38 6.62 331.90 122.40
16:42 11.47 7.40 338.4¢C 119.20
16143 12.04 6.91 312.50 131.90
16:44 12.42 6.59 316.20 146.70
16:45 14.03 5.06 324.40 126.60
16:46 12.29 6.59 360.20 125.10
16:47 11.82 7.10 331.30 139.20
16:48 12.19 6.79 321.10 151.00
16:49 12.92 6.13 314.60 141.40
16:50 12.62 6.35 324.90 123.60
16:51 12.10 6.75 343.50 126.40
16:52 13.12 5.86 325.90 144.50
16:53 12.49 6.50 323.80 154.70
16:54 12.86 6.17 320.00 139.90
16:55 12.02 6.85 344.70 119.50
16:56 12.44 6.46 341.20 144.30
16:57 12.75 6.22 329.90 153.50
16:58 12.66 6.35 324.60 149.70
16:59 12.56 6.42 326.20 124.40
17:00 11.17 7.60 346.30 114.90
17:01 11.94 6.96 316.50 147.30
17:02 13.28 5.71 328.20 151.30
17:03 13.57 5.47 332.50 142.80
17:04 12.09 6.79 358,30 124.80
17:05 11.61 7.25 336.50 131.00
17:06 12.15 6.78 325.50 158.20
17307 12.58 6.40 329.10 154.30
17:08 13.08 5.91 332.20 134.30
17:09 11.77 7.04 356.50 128.50




EPA Brick wWa 14
Kiln Combustion Exhaust

02 /C02/CO/NOX
KSO-M3A/10B/7E-R2
Starting
07-30-93
02 c02 CoO NOx
% %

Time DV DV PPMDV PPMDV
17:10 12.83 6.10 335.00 150.00
17:11 12.30 6.66 330.30 154.30
17:12 12.85 6.17 317.00 143.10
17:13 11.76 7.12 341.80 114.70
17:14 11.58 7.25 327.80 130.90
17:15 12.50 6.41 320.80 153.10
17:16 13.71 5.30 329.30 150.50
17:17 13,22 5.74 332.80 137.00
17:18 11.69 7.08 348.40 132.10
17:19 11.98 6.94 318.80 148.40
17:20 12.93 6.03 321.90 154.40
17:21 12.89 6.11 326.00 139.60
17:22 12.28 6.59 340.890 122.40
17:23 12.02 6.88 346.10 136.70
17:24 12.88 6.09 328.40 159.20
17:25 13.41 5.66 336.60 152.90
17:26 13.30 5.59 33%9.00 131.60
17:27 11.40 7.35 352.20 115.30
17:28 12.1¢6 6.72 325.20 124.20
17:29 11.94 6.96 331.10 146.30
17:30 12.78 6.26 317.¢20 144.10
17:31 12.57 6.26 339.80 128.10

139 MinAvg 12.62 6.36 324.51 143.34
Data Corrected for Calibrations
139 MinAvg 12.86 6.34 326.21 145.17




Calibrations:

02 25 Span Value = 25

LOW calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 1505

LOW Cal. Response = 0.04 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1751

LOW Cal. Response = 0.04 HIGH Cal. Response
Cal. Drift .00 Cal. Drift

LOW System Drift -0.00 HIGH System Drift

Cco2 20 Span Value = 20

LOW Calibration Gas = .00

Initial cal. at: 1505

LOW Cal. Response 0.02 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1751

LOW Cal. Response
Cal. Drift

LOW System Drift

HIGH Calibration

i

0.01 HIGH Cal. Response
0.00 Cal. Drift
-0.00 HIGH System Drift

COo 1000

Span Value = 1000
LOW Calibration Gas = 0.00 HIGH Calibration
Initial cal. at: 1505
LOW Cal. Response = 0.00 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1751
LOW Cal. Response

Cal. Drift
LOW System Drift

0.00 HIGH Cal. Response
0.00 Cal. Drift
0.00 HIGH System Drift

NOx 250 Span Value = 250

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 1505

LOW Cal. Response = =0.23 HIGH Cal. Response
Cal. Drift = -0.00 Cal. Drift

Final cal. at: 1751

LOW Cal. Response = 0.97 HIGH Cal. Response
Cal. Drift 0.00 Cal. Drift

LOW System Drift 0.00 HIGH System Drift

Q)

as

nuu

Gas

13 I |

Gas

18.20

18.24
0.00

18.21
¢.00
-0.00

= 929.00

921.21
=0.01

927.12
=0.00
0.01

= 257.00

251.61
-0.02

255.32
=-0. 01
0.01




EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOxX
KSO-M3A/10B/7E-R3
Starting
07=-31-93
02 co2 co NOx
% %

Time DV DV PEMDV PPMDV
09:06 12.73 6.96 329.90 175.60
09:07 13.57 6.25 322.70 164.00
09:08 12.69 6.97 350.10 145.80
09:09 12.27 7.32 329.80 154.10
09:10 12.57 7.12 310.70 169.70
09:11 12.99 6.75 311.690 164.00
09:12 13.52 6.24 323.10 149,00
09:13 11.55 7.94 345.70 133.40
09:14 12.15 7.43 310.00 160.70
09:15 12.54 7.14 320.40 163.50
09:16 13.65 .12 317.40 152.80
09:17 12.68 6.96 353.80 132.90
09:18 12.34 7.22 330.20 140.00
09:19 13.08 6.62 327.30 170.40
09:20 13.10 6.65 317.10 172.30
09:21 12.94 6.80 317.10 141.00
09:22 12.44 7.06 345.60 140.30
09:23 12.98 6.66 325.20 163.50
09:24 13.04 6.72 318.50 - 173.20
09:25 13.51 6.32 311.40 162.70
09:26 12.89 6.80 346.20 148.60
09:27 12.07 7.49 333.70 146.70
09:28 12.52 7.17 305.50 166.20
09:29 13.07 6.65 317.00 152.90
09:30 12.91 6.84 324.80 140.40
09:31 11.82 7.67 343.50 128.00
09:32 13.06 6.56 321.70 158.60
09:33 13.70 6.09 325.00 168.00
09:34 13.69 6.15 316.00 168.00
09:35 13.12 6.63 342.190 146.10
09:36 12.47 7.10 333.40 152.90
09:37 13.74 5.99 328.40 172.70
09:38 13.64 6.16 329.90 183.80
09:39 14.32 5.58 325.8¢C 153.30
09:40 13.14 6.55 3156.60 140.40
09:41 12.37 7.32 306.40 132.20
09:42 12.66 7.08 296.50 145.70
09:43 12.80 6.96 293.70 132.50
09:44 12.37 7.27 121.40

324.10

l----------L



-

EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOX
KSO-M3A/10B/7E~R3
Starting
07-31-93
o2 co2 CO NOx
% $

Time DV Dv PPMDV PPMDV

09:45 12.03 7.53 313.50 118.60
09:46 13.50 6.22 312.50 147.70
09:47 13.28 6.48 316.20 146.50
09:48 13.17 6.65 304.20 126.50
09:49 11.46 8.09 335.00 104.10
09:50 12.21 7.37 297.70 133.10
09:51 12.66 7.01 308.00 152.50
09:52 14.21 5.63 311.80 151.10
09:53 13.79 5.98 337.00 134.80
09:54 11.85 7.70 338.10 133.20
09:55 12.62 7.05 300.90 154.00
09:56 13.36 6.36 314.20 167.60
09:57 14.27 5.56 314.70Q 146.40
09:58 12.79 6.84 355.80 140.70
09:59 12.75 6.90 309.70 155.30
10:00 12.73 7.00 300.30 163.90
10:01 13.38 6.38 288.10 155.10
10:02 13.30 6.43 329.00 139.70
10:03 11.47 7.99 331.10 126.80
10:04 13.04 6.60 314.90 163.00
10:05 13.34 6.39 323.30 173.10
10:06 13.91 5.93 316.90 159.90
10:07 12.48 7.11 345.50 140.40
10:08 12.37 7.24 315.70 160.20
10:09 12.50 7.16 305.70 165.20
10:10 13.84 5.94 321.70 162.70
10:11 13.56 6.13 331.90 145,50
10:12 12.65 6.90 344.50 153.40
10:13 13.24 6.49 310.70 177.50
10:14 13.15 6.58 316.80 187.80
10:15 13.70 6.09 305.90 167.80
10:16 12.61 6.97 337.90 148.00
10:17 13.02 6.59 318.50 164.70
10:18 13.51 6.18 322.80 178.90
10:19 13.19 6.57 311.90 179.40
10:20 12.85 6.87 315.00 145.50
10:21 12.01 7.49 329.70 144.40
10:22 13.35 6.33 310.30 170.70
10:23 14.20 5.58 309.20 173.00




EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOx%
KSO-M3A/10B/7E-R3
Starting
07-31-93
02 co2 co NOx
% %

Time DV DV PPMDV PPMDV
10:24 13.63 5.87 301.10 161.30
10:25 12.44 7.15 326.70 142.40
10:26 11.98 7.53 307.20 143.90
10:27 13.68 5.96 308.30 170.90
10:28 13.71 6.04 307.60 172.80
10:29 13.58 6.15 314.00 156.10
10:30 12.17 7.33 339.10 145.40
10:31 13.09 6.55 306.90 175.40
10:32 13.77 5.93 313.50 176.20
10:33 14.03 5.73 316.70 165.10
10:34 12.13 7.44 330.80 130.00
10:35 11.78 7.69 315.30 134.70
10:36 12.58 7.02 307.50 156.50
10:37 12.84 6.82 307.20 162.80
10:38 12.87 6.78 312.80 142.10
10:39 12.56 6.91 344.40 146.70
10:40 13.47 6.14 321.50 170.50
10:41 13.23 6.44 325.30 178.70
10:42 13.60 6.10 314.60 167.40
10:43 13.46 6.16 332.40 151.30
10:44 12.54 7.08 308.90 149.50
10:45 13.03 6.61 305.10 159.10
10:46 13.45 6.23 311.80 164.00
10:47 13.02 6.59 313.10 143.30
10:48 12.65 6.90 305.10 140.00
10:49 12.61 6.97 297.00 152.10
10:50 14.29 5.38 313.20 144.40
10:51 13.86 5.82 312.00 157.10
10:52 12.68 6.86 332.20 149.10
10:53 12.43 7.06 327.00 159.10
10:54 13.70 5.95 314.80 171.30
10:55 14.30 5.44 316.00 164.20
10:56 13.21 6.46 308.00 142.90
10:57 11.84 7.61 325.80 124.50
10:58 12.63 6.89 291.70 149.30
10:59 12.76 6.83 301.40 173.50
11:00 13.57 6.11 300.20 157.40
11:01 13.69 5.90 325.00 140.60
11:02 12.50 7.00 327.80 144.80

-
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EPA Brick WA 14
Kiln Combustion Exhaust

02/C02/CO/NOx
KSO-M3A/10B/7E-R3
Starting
07-31-93
02 Cco2 Cco NOx
% %

Time Dv Dv PPMDV PPMDV
11:03 13.43 6.17 303.40 169.40
11:04 13.23 6.41 311.40 174.00
11:05 13.77 5.92 310.40 157.70
11:06 12.23 7.19 337.70 142.80
11:07 12.84 6.69 312.30 171.10
11:08 13.50 6.10 317.50 172.80
11:09 14.24 5.46 321.50 165.80
11:10 13.10 6.46 332.50 148.10
11:11 11.92 7.51 327.60 140.60
11:12 12.53 7.01 298.80 160.80
11:13 12.64 6.93 309.20 170.80
11:14 13.06 6.54 302.5%0 148.20
11:15 12.83 6.57 342.10 147 .40
11:16 13.30 6.21 323.50 166.50
11:17 13.84 5.75 327.90 167.20
11:18 13.17 6.47 308.70 164.10
11:19 12.60 6.94 319.30 131.10
11:20 11.35 8.00 318.10 121.20
11:21 12.95 6.53 304.90 154.90
11:22 13.63 5.90 321.50 171.90
11:23 13.67 5.95 320.20 161.60
11:24 12.35 7.06 341.90 148.60

139 MinAvg 12.99 6.65 3119.64 154.24
Data Corrected for Calibrations
139 MinAvg 13.10 6.62 324.30 156.55




Calibrations:
02 25 Span Value = 25
LOW Calibration Gas = 0.00 HIGH calibration

Initial cCal. at: 749
LOW Cal. Response = 0.01 HIGH Cal. Response

Cal. Drift = 0.00 Cal. Drift
Final Cal. at: 1133
LOW Cal. Response = 0.05 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

LOW System Drift 0.00 HIGH Systen Drift

co2 20 Span Value = 20

LOW Calibration Gas = 0.00 HIGH Calibration

Initial Cal. at: 749

LOW Cal. Response = 0.00 HIGH Cal. Response
Cal. Drift = 0.00 Cal. Drift

Final Cal. at: 1133
LOW Cal. Response

Cal. Drift
LOW System Drift

0.01 HIGH Cal. Response
0.00 Cal. Drift
0.00 HIGH System Drift

(I (I |

Co 1000 Span Value = 1000

LOW Calibration Gas = 0.00 HIGH Calibration

Initial Cal. at: 801

LOW Cal. Response
Cal. Drift

Final cal. at: 11

LOW Cal. Response
Cal. Drift

LOW System Drift

0.02 HIGH Cal. Response
0.00 Cal. Drift

-0.38 HIGH Cal. Response
-0.00 Cal. Drift
-0.00 HIGH System Drift

[ T I I |
[ ]

NOx 250 Span Value = 250

LOW Calibration Gas = 0.00 HIGH Calibration

Initial cal. at: 756

LOW Cal. Response =2.94 HIGH Cal. Response
Cal. Drift = -0.01 Cal. Drift

Final cCal. at: 1137

LOW Cal. Response
Cal. Drift

LOW System Drift

-0.31 HIGH Cal. Response
=0.00 Cal. Drift
0.01 HIGH System Drift

i n

Gas

nnn

Gas

nu

nu

Gas

= 22.00

22.02
0.00

21.59
-0.02
-0.02

= 18.20

18.36
0.01

18.23
0.00
~0.01

= 929.00

926.00
=0.00

906.00
=-0.02
=0.02

= 257.00

258.00
0.00

250.50
_0-03
-0.03

|



APPENDIX D.2.0

KILN COMBUSTION EXHAUST STACK
RAW FIELD DATA APPENDICES




APPENDIX D.2.1

RAW FIELD SAMPLING DATA FOR EPA METHOD 201A/202 TESTING




l ﬁ ELD DATA SHEET FOR METHAD 201 PAGE 1
l FaCILITY _2has a Ly £k DATE _02-2/"5)
STARTTIME - 95 TEST LOCATION (Gmbeosi,  Exhal(ss  RUNNUMBER KC £ - 201404/ 4/
B ol T [Time sunc] Tums, | ip | e | [Pt folune LFer T [Ty, e
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APPENDIX D.2.2

RAW 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
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APPENDIX D.2.4

RAW FIELD SAMPLING DATA FOR EPA METHOD 0030 TESTING
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(FrobeTempersture | fpF | 0 UFF| orsgzw | orqrrp] 2zvr | own%
Iagk Pt oo0 | p oD 200 | o0 )V poo ' goo |
ETL1024%0 I

|




bt

"2

EUN HumEED

Pate n-29-93
Test Location Jstion £
Meter Box |.0. #/ 2’
Meter Box Calibreton Factor__ 0. 994<
PHITiAL LEAR THECK
Vacuum Ne O
Leal Rate mnr Ho/minute J.on
SAMPLE COLLECTION
%! 6 33
CARTRIDGE 3ET § TF €30 CARTRIDGE SET 2 CARTRIDGE 587 %
Tenax 1.D. KCE -Ma~*0- R26G
Chercost 1.0, - MO 30 - fG
| INITIAL | FINAL INITIAL FINAL INITHAL FINE.
Time L2029 | 47:99
Meter Yolume LP0.09 | 2/29n
Meter Tempersature 715°F 1 ‘75 £
Meter Pressure 2./ I o2 )
System Yecuurm | £.0 2.0
Condenser 1Temp. [ /90 1 ¢ oo
Condeneer 2 Tem:. CYF LS~ |
[Prode Tempersture | _o¢fpef | T dor !:
| Leak Rate .00 0,00 i
CARTRIDGE SET 4 CARTRIDGE SET S CAPTRILGE 557 ¢
Tensx ).0. i
Charcoal 1.D.
HHTIAL FINAL INITIAL FiNAL INIT]AL FIMNA.
Time
Meter Yolume
Meter Temperatyre
Meter Pressure
Sustem Vatuum
Condenser 1 Temp.
Prmdemany T
leLll!UC-IIC-r-' a TG, |
lerobe Temperaturs | { ]
M osal: Drate { ! { i
s e i } 1 L !
S P-4




Rd

"

cun Humeer __KCE - MOO3D-RD

Date

2-30-93

Test Lacation EIIQ (meu:ﬁ'@a &ngﬂL

Meter Box 1.D.

*(2

leter Box Calibreanion Fecvor ﬂ_ 999'§

iNITIAL LEAK CHECK
6.0

Yecuum

1eal Kate mra Ho/minule

SAMPLE COLLECTION

2. 00

b LYl

CAETRIDSE SET 120 639

1-@»«
CARTRIDGE SET 2 o 42

oY

J-Jf:,.\
Gun

CARTRIDSESET = ; ﬂf
KLE-MB - R3¢ |

Tenax LD, RCE-MBO3n- R34 KCE-MA0n- L3R
Charcos! 1.0 CE-Mpo30- R34 | KCE - Mno3o - KL - MOS S0 ~R3
INITIAL FINAL INITIAL FINAL INITIAL D FIng: :
Time | _$s P:2S P42 9,02 220 | 990 |
Meter Yalume | 232,05 | 252,52 | 752 991 793.05 | 79492 . 9j5.0% |
Meter Tempersture 3 92 °F 222/~ 9of 0 F /U5 F
Meter Pressure [ o ; 20 -, o7,/ Ao N e
Sustem vetuu 4.0 <0 .0 2.0 5.0 S
Condenser 1 Tem;. : L3eE LS5 L L4YOF L2 LACE L [ )0F .
Condenser 2Tems |  goor | 4 9o LLF L5oF eA°FE 4 39%F
Probe Tempersture | ~ocer 2358 | _290°F | _odet RF  PYPF
| Leak Rste |_zco 400 0,00 D 6o 000 . 2.8 |
P 4,[,,\ ‘z-(fm .
CARTRIDGE SET 4 £%% CARTRIDGESETS £2F  CAPTRIZZE ST & ©2%
Tenex i 0. | KCE-10020-R3D | KCE- Mineo-RIE | kCE-Mo0Z0-RIE :
Charcon) LD. - MO0%0-R3D | fcce -Mpos0-R3IE | KLE - Mpo3o-RIE |
INITI4L FINAL INITIAL FINAL INITIAL & FIM&L
Time L0:43 | 10:33 | 042 | //oRr M3 - 33
Meter Yelume (X282.729 2B 83! PL,9. 20 X29.m| 03 930. (3
Meter Tempersture | /A0 ¢ LU1OF | J2oF | [ [JI°E " NOE ]
Meter Pressure 2./ 2/ ) /.0 odf VD[
System Yecuum 30 g0 50 S.0 g d 20|
Cendenser 1 Temp. SJY°F L 394 S5oL S N il =
\Conidenzer 2 Temp. | S7E GS°E | 892 | STE| S°F . S57°F |
{Erobe Tempersture I 5 /9o L4 P 232 JI35E | 225%. L30°F |
Flouk Pate ' oo L hopp Poo ! 9,00 202 400 3
ETRI0I4%0

I

|



APPENDIX D.2.5

RAW FIELD SAMPLING DATA FOR EPA METHOD 0010 TESTING




; FIELD DATA SHEET FOR ISOKINETIC SANMPLING

PAGE 1
FACILITY c i__TEST LOCATION _(oufiagtion Llenss DATE 7!25//5?

JTART TiME POLLUTANT RUN 1D ALL —Mopsp —F ]
st e | T |statc| Temp. | do | e |7t Yoluns IR om0 [ er] i, Tt |
U A F AL 248 | 5 Vla Vetee.3et 147 Ve 1095 i5H 1 G

5 Jel .49 112 1Les.4 G 1¢> lays) &5 | Uy
2 | RITER Y RN R VAT N
1 12 (260 |18 |lag [Ls5¢ 94 199 1240 lge | 11
20 22/ 1,22 1048 1Lliil gy 0 Dgalse | 13 1
25 J29 1,29 |1.g 1ta2.6 19¢ |57 lasolss |15
Y1 % 327 120 1.2 Vtost 192 19/ los, |ac L1y
35 22 oo 113 lge9 8 (93 157 psi| 6! v
S| 4 26 1. 16 |\ g 43202 149€ 142 257152 Lo
¥s e 145 VG4 (L35 p 194 193 $7 142
¢ | s 320 Ll VLl leyg 195 197 Do L7 172
55 329 1, /1 1rf Vedo oo 1 gy losol ootz
co |$y3 ¢ T3t | |
Dr | ¢¢ S 267 1./ |,9¢ leys g5 1494 (55 252 155 1 /7
e | 47 245 1 ig 180 Lo d  liod |59 Tla’.l <& ez |
2! 70 329 V17t Levss fo3 1% 32466 |43
75 : J22 1,76 Yo 1252.7 jp3!8y agzlse 1yz2
3140 1 w312z | /912 legso lsecles losylss 13 |
g5 3232/ Vg Vs ilad. ¢/ [o8)| 96 |2ce| 22 | 3
l‘r | 4o | QY Lo 1py VLel ] \[pl oD 10549165 |12 l
|1 _5g Jdo |t L1 {LbY - e lips D5YI52 1 43
R/ V 230 | .78 125 (GlL7.§ \/oglss2 logolro /o
|1 tes 134 |k lte [b70.§ Ifogliea | pe3las 142
LG} ue P 3y WL e VLY. o )8y 110 1953126 /2
F s 235 L2 U linees fperlipalbsiies  4a
SHEIM OF CLSTADY |NFORMATION LEAK CHECK
I | v |
, s 00 CCTEAL ioste |07 |
< =0l ' Mp[:fu? VOLW;\aSJ | 51 |
-13.] 45%% ]ﬂi\(\h TU:“ 21 o X?fAﬁ @EZTZELREBU?;,D. ilé'z
¢ | <bd | A3 funse 22| /00 Gf o/ [carra l.ooyg 2
" =08 &6 33, /00 [0/ ab | [DELTA He leS206 |
24 2] z nLP BAR. PRESS. 3g. 09
85| 20046 | .s2%. 73 |{FILTERILD. S
26 J OPERATOR  Frepw




CFIELO DAT 2 SHEET FOR ISOKINETIC SAMPLING PALL 2
‘ RUN 1.D. [KCE —Mooeg—R /
ol T §ina [ static| Tew. | ap | o | ety Ytume [ TEler Tems e '.':;Jgf:'"l.
(2o 1165 ! (79 2¢3) 1 - [
(Lt L sd0 07 20 LS | G5 1080-sp 110/ 170013871 ¢4 ||OF
12 3361 .19 V[ 16570 H1oqt02)2R21 57130
2 1 /30 337 102V 1/ 66,1 106101 |24 56 1434
15 Y3105 1 6L {£59.3 o200 |dsaic 3 (/0
By, JY13y e}, ad | )s 1440, 161102 {255 | Sy liso
s 276 20 113 | 4556 [07‘ Jod g5y | §¥ | 148
gy |50 372 | 9 [ 1R {ggg.] JOENIR 12571 56 1148
Lis 3372 119172 172082 | 10§ 107135y | 56 114.€i
S 1140 J76 | a2 | LS J9e8 5 1 rdlwy |38T|ce e
[LS 32t | .29 11 1709, J1l {10Y1482 1 €S | (5.0
L ¢ 1 120 241 A3 168 12 7 i 10ciask] S5 VKo
s 346 1 .a3 106c [6-S 1) ljoclasslse 1160l
 lyso g 1 130,16 ! i
Ot iso liait 335 1 g€ (-0 1740461 {106 1ead 13s2 | s g0 |
|/ 1o Lue 1o oz limleylaesls2lng)
4 IL, 7, J: (222 |75 | 56 1.0 | jug oy i35 $6 100
EEERIVE S [ 370 1,16 170 17498 ()0 |/051250 1 S¢& ,//_7.
2} ae0 33 119 11 {23/ 2 | 13lsec |95y 1 5"Lff? J
E ;AU 33c 1,20 1135 13389 LT ey ;gé'/'ff ./g f
Ly a0 ) ! 1333 {20 14V liie s i {wS ug.l 55 /3
s ‘ {332 | 7 IJ:: | 79i.2 /12 1031260 '\ 5F  s)
IS IRIPYY ' f f‘?%’é’ /7 '/J 7449 e Lot 28D 5 | L2
Eaas ] 313891 12100) 9926 /0 /06399 6O /2
L 330 | SYA_ )9 id 7506 g0 104 250 60 /3.0
2y 3Y3 02 ) (9838 12,107 24%, 64 130
L lawp 11310 ! 957004,
- .
. L
L R R
i i I t I I ! !
: ] } [ I [ | ]
LEAK CHECX
vecuum!l 20 ¥ [ ]
Pate | .0n3 i jJ

] -




' FIELD DATA SHEET FOR ISOKINETIC SAMPLING P AGE 1
- s
FACILITY _ T photoen (ke Bocdc TEST LOCATION Lvwbopley Lrlsvst DATE 7,/35 /57
‘ STARTTIME POLLUTANT PUN 10 Ke£ Etpoip~£2
1 Sample | Clock Stack | Stack | Meter Mater Temp | Filter | imp. | Meter |
iﬁ)iﬁt Time Time | Static Temp. dP dK mti{,_’f{lum inlet {Qutlet | Temp.| Temp. | Yec. l
I 211 o l)v 303 | AL Ly 750it0F (200 12957153 L Y
4 Y Qo9 .16 1,46 12¢6.6 (o4 lfo7 lo¢g i 5Y | &
. gl s 25 102 1y 1227 .3 105 Vsew oy sy | Z
¥ /2 3272 L1805 1 7¢8 2 11aFlje7 |A¢vlsy | 7
. F | /e TV 12 il 1222/ 11 Viezls 16‘5 7
¢ | 2o il 3250 .18 1 L2 127v.s N2l woloval 551 7
' 49 | a¢y J39 e t 1o 12222 i [Jecl2u2185 (D
27 I49y! i lo 176, 3 Wl /oo | Q92165 12
. 5 132 a4 19115 12407 1 licrl 47l 55 1 2
- |
512 336 1,17 VN 1784 4 1M Lozl avgl 52 1 7
L | 7o J3te | 14 11 | 296 &£ Vo liolovslss 12
. b Ko 14 s | 249.0 1112 | fowl2¢sl g ! D
Y% s o 24 1.22¢ |
‘ (€11 ¥ lysoy 335 ! (e Lo 1 234 | 109V tes 19499 V 52 1 7
5 A3V b 110 294 p pe o5 lose 53 1 2
. 2 5& 33V .18 ]id ! 19623 VJip ot (257162 1 2
lel 33T 1,46 1i2 1359 7 1y Vo9 1osrls3 } > |
'. 2.1 Y 350 i 1D L 4pr.- 3 Vgiy /2y 1951 g9 12 |
L2 48 | a1 6 [ 967 & |13 |ree (053 |57 |2 !
., R, 151325 | g2 Vi (s § yz lueo lasilsy 12 |
|1 7% 33c. 1,08 112 Lgew 4 {13 Le7 las3lss 19
lg ! g0 P22 b 20 4 18109 Vw22 lso7 lagplas 17
|r L gy i 352 1,27 1 1.Y V\$272. ¢ 13 Vol 7is¢ 3 >
| ¢ | 95 g 21 |22 /.5 e 3 IS Llepldsy lse | 2
. 132 l 5 LA LY iRE L Ve g s st D
CHSIN OF CUSTO0Y [NFORMATION {FAK CHECE
I el g LT ;
1 1506 |OFTEL Pste
2 S0 |Fl By nse MPINGER YOURMES
I 3 iQ_L Xﬁbmﬂp initial Fnal lNDZZLESIZE o 313 )
¥ S09 mp /fmtent e 311 © [f6 [MEEREOXID] *9q
. 3 510 |AH R rse 221 /00 /00 BAMMA I o016
e St 1Siuea Gel 2331 oo 9g CELTA He /| 950G
24 0 / BAR. PRESS. 10,090
. 25 goo% 220, ¢ {{FILTER 1.D. —
’6 UPERATOR "T,-qu'.i




FIELD DAt A SHEET FOR 1ISOKINETIC SAMPL Nk _
RUN 1.0. KLE —Moip —R 2

PALCE 2

O P el il o g
GL 420.4.73
A1l 96 liega 22§ St 86 158187 1 13 104 | A3l 6Y | sp
120 3/0 4,07 0 \Rey iy | r0l342i58 1¢g. .S
21 1by 19809 1 1.2 18269 An2lyy | 47152170
0% 336 {210 | LY 16395 s |4) 13SI1SE 120
3 1 12 332 | F V1€ 833 Lg 1 //2 13531849 |20
1 Ul 11 11.45] 8349 21170 12991 £4 1920
41 120 +43 1253 .49 112 18328 I AVIZA RN RS B R
1Y IS Vs [T g0k {1 g2 188 1 7.0
51 1% 35) .45 1.96 | §928 Vgl |24 A8 1.2
132 352 | /S| .94 1594.9 | 1/S |10 lqysise |€.3
L 136 39) Lyst.q¢ {6972.0 tyialoglaws! s lc.7
140 323 15 |.9¢ |§49Y |pnd Jro4 1dsrlss g3
Yy 11650 ¢5/.754
Rr i )y LSy 332 1 .17 [ 1] [gc28G J1o5 [i6€ (392167
Cf 4y sy 34y VI8 115 |859R o lrolas) 1581 27
2| /52 392 | g |15 [65(.7 1/ 110\ 2yg | S| 73
, 156 | 329 144 | /-2 1§59 |13 (27212481 S512.5
3 ) o RE | .16 | 1O | §60.8 |13 oy |las)|Ss |70
j«f oy 6 1.0 86y 1 y3 re2lR95l 55 120
118 #3136 1. 1C | /o |§6€7 1121166 |35315¢ | 20
L 10 I35 | 42147 1§6% 111 lrog 12941856 1 7.3
AN 352 | ,J6 (10 16723 1112 107 1aw2 1S90
YR | o045 1,16 (10 16737 113 li0gR4s 1S 7 7.0
IERETT.2 Jyg | 2 /] 8262 1/ 10623989 .23
1198 | 342 s |96 18788 13 (106 241160 b3
b1 )9 gy F5046/5 !
!
] i
]
LEAK CHECK
Yocuum| ;A7
Rate .007

|




FIELD DATA SHEET FOR ISOKINETIC SAMPLING

PAGE 1
FACILITY s (2 re K TEST LOCATION L om binidtn  CxhastDaTE _02-720-17
l‘lTAQTTIHE_QS_'r;LS_ POLLUTANT _ RUN l.o.ggzz—f*-omo—&“;?]
o] Time. | Time | static| Temp. | ap | s | e olume [T TEmD JEiver Fimy. Trter |
Ali ! o beis Sy 123 1 16sSles/a720i 728 2812400 631¢0
Y 2391 24 | 1§ |864.3 76 |77 12yg159 /1.0
¢ 2491, A2 | 1.8 16523 19¢ 177 (24sl5s21273]
2 +.091 3/2 1,236 1g50.2 1241727 lawsis¢ |16.0
31 16 342 1,34 /)68 [ 838 |er17221ay2sc lira
20 3¥0 1.2ty 1§66 131 22134518 s iy
Yiay 14/ |.22 1.5 1£99.1 g2 128 |24515¢ (9.6
2 34y 119 (/.2 190/9 143179 [9yrlce leo
S| a2 3yl ALY | Govy §4 180 (240 ce 192
74 34/ | 19 |12 1602] iecleo |Rv6]S¢ 4.0
(1L, R | g | 1ig | Fo8.7 s [ P2 {WCISO 1@,
¢y 315 1 g | )is 1978, 1 149 |g¢ [a4slcs g
Y¢ 503 g4 642 '
Bl 11 4% lngos 206 1,05 .96 19/%.644 163 16/ 12s¢ 1 20 12.0
$Q 23 1 s 1.9 19/ 199163 |ayelag 26|
2 1 ¢ce Jai L iF | /1519 19.] 194157 12501y 5.2
£o 3u2 |y 110519206 162146 1249153 15.3
BRRY +2233%3 Lo | 11 19291 | 9¢ 197 253153 160 |
Y 1335 1o 110 19265 |s00|6s [ass] sy |50
y 1 722 | 134 | .J% |/.i$ 98- 9 1011499 (455184 fr‘,&‘_l
| 4 FAl v 1 4.51930.6 1y | s00 .;b’olgs £.6 !
S lgo 1| 33912 10) lgau0  1s03 1160 lo4a| g5 tg.7
L_igy F 218 |7 10) |G36S 1040135056 (5
T 139 21.7c 96 lo3rs | 1061102305 | €6 e p .
i T4 Jys L5 196 19912 liosle) psoise %0
CHLIM OF CLIETODY INFORMATION LEAK CRECK
lﬁa;aé:é:ﬁ: ':;alr.rbp.le Description Yacuum !
/| Sya 1) £ycreR | Rt
A 573 M/H,g'/m-ﬂ_ MPINGER YOLUR4ES
3 1S5/ | X0 Tup iruied Fina NDZZLE SIZE /e |
Y | 515 g | Gnionks P |3 0 7/3‘? METERBOX1D.| #5
S | 5/6 |BH@nses 22) /00 o GAMMA /.00 ¥ 62
L $12 1 Svcrcadee | 231 100 /o DELTA He | £S20{
1 0 BAR.PRESS. | 9.9
25| ankg | 223 0F ||FILTERI.D. —
26 d OPERATOR C. ferytse,




FIELD DAl & SHEET FOR ISOKINETIC SAMPLING PACS 2
RUN 1.D./CC/E ~HMooi0—-R T
ol e | T |Static| Tenw. | op | o [Peter Yotume | PETTemb JFilter imo. " reter]
ey lonsg Sy 46! ‘
Cl | g6 lj0:09 319 L /S| . s61493.668 | 100199 Lassl g0 120
100 324 1 /s | G61945.9 100 1700 1260153 12.0
3 1 0y 33 1./6 /.0 19+H¢ ! j0f Lo |R¢cjs2 ! 720
Y d.ff 133) (./s |.8f 1950.5 1011 99 126152 (2.0
2 |2 229 1./71¢l 1952 ¢ 00199 12¢/ 182 g0
e 335 |12 1Ll 1985 d  liowlrooiaeals7 1en
Y 1120 oWV x| iS5 lipolel RS sclg. 3
Y 349 | .19 142 19260.2 j02100d |297] Lr i¢ &
S 1/38 QY7 | A8 1,86 1G6R. 7 licgli02 |R¥F.S6 0.0
Tuz 344 1,15 | 96 {945- 0 Ho 109 \Isp 1 £7172.0
G126 3v3 lanl £31962.3 1ios]l/e11av2 19.0
140 | 329 | 201031920 |s05li07]avs sc;!wj
: vy oz | P 974650 S
S EREPTR TH.Y, 3301 S 1.9 lg9.650 103 Lo {guul64]7.0 |
| g 332 1.6 110 lgovs oz lwolavsleo 157
2 sy | 20¢ s | 46 19021 Ty05]s0 2%' s% | 73’ﬁ
_teee - T i3w0 {5 |.f¢ 15751 Lipglw) 1247152 2.3 |
| 2 Lo | +3 1238 V,ig (1isla%ly g {roo th.r? i‘o‘S
L ey | . w0 . 19 142 |apy-O |0y (160 ;m 55150 |
Y 1 eg b 336 1.0 113 165 c i/03!49 1247155 9.3
ol T3y e A 1457y 403159 1346 60 90
LS 1332 18 ilds 999,029y avs 61 4.0
; (g0 321 .ff l'lf..f 9943 103 %4 2(/6 6/ 90
b sy 332 07 10 F4.F i sp R4 6R _§F
L ke 3467 /7 11692 jov .99 %9 63 Ff
1162 iijwg | | jool . 755 N
| l ! i S N
L l | L T
IR N A | RN
P i ! i .5 1 L i' |
LEAK CHECX
vecuum{ /¢ ” I T
pste 1,004 ]

-



*

ORSAT FIELD DATA

DB NAME 41-6-3
FueL TvPe _Losl w/ 227 A G
TEST LOCATION WA CodorTin Lovdcocd

RUN NUMBER KALRL  EAK TEST? —_ DATE /22 OPERATOR 40—

Timeof | €0, 02 co %02 | 3CO [ &Ny |
Sample |Time of |Reeding | Reading | Reading
Collection| Analysis A B c B-A | C-B |100-C
T0 TO |
!
Average | 4, &3 Average |1 9

TesT LOCATION LCSn A Conloih. Exhavst
RUN NUMBER JCAC; R | EAK TEST? _— DATE 277 OPERATOR /%<~

Time of . COs 02 co %02 | BCO | BNy
Sample |Time of | Reading | Reading | Reading
Collection{ Anaiysis A 8 c B-A [ C-B8 [100-C
T0 0
Average | S~ 6T Average {{4.1

TEST LOCATION

RUN NUMBER —____ LEAK TeST% DATE OPERATOR
Time of COo 02 €0 207 | RCC | &Ny |
sampie [ Time of {Reading | Reading | Reading T
Collection{ Anaiysis A 8 C 8-4 | C-B [100-C
T0 TO
Average Average

JOB NUMBER ga[ns.:u. C'-)(,/ B A



ORSAT FIELD DATA

DB NAME Q: /'\-"“ ("7(5/ E """-1 JOB NUMEER G~ 577" A fL/
cueL Tvpe _Ceal vl 2oV Nep

TEsT LocaTion Kiin Exhawst Sl (Ben 2

RUN NUMBER AdC-B3 ™ rak TEST? _« pATE 272> operaToR _C/™

Timeof | _ Cop 02 o %02 | RCO | 3N, |
Sample Timeof |Reading | Reading | Reading _
Coilection! Anatusis A 8 C B-A | C-8 100-C
|
|
00 To |
I ] i ]
| I |
| ! ! o !
Averaae : e I Average | Jo.1 |
* cA AL~ " D
se (AT | g
TEST LOCATION
RUN NUMBER ————__ LEAK TEST? DATE OPERATOR —
{Time of | _ CO2 92 co %02 | BC0 | BN,
Sample | Time of |Reeding { Reading | Reeding
Collection| Anaiysis A 3 C B-4 | C-8 [100-C
TC 70
average | . Average

TeST LOCATION

RUN NUMBER —____ LEAK TEST? DATE OPERATOR —
Time of i 02 02 co 207 | 3CO [ eN; !
sampie | Time of | Reading | Reading | Reading LT
Collectionf Analysis | o 8 C 5-4 | C-8 [100-C
TQ T0
! L
Average ‘ Average u

\



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




yuetq{£6/20/80 qfd ASNI¥ FANOLEOV 0OTWd=>| OU-ZWI-30¥ £d €2200
yueiqie6/20/80 qfd dSNIY ANOLIDY QTHd<| OH-ZYT-3DM zd Zzzoo
Juetq|€6/20/80 qfd HALIIA SSYIONAAIA| Od-ZWT~30NA SY10~Z6 T4 12200
£6/20/80 qfd 139 YOIIIS| £Y-ZWT-30A Ld 0ZZ00
£6/20/80 qtd TIDOW A'IVH Nove| fy-Zvr-aoi 94 61200
£6/20/80 qfd FHOLS VHIXE INOD dHI| £d-ZVI-30Y 6d 81200
£6/20/80 qfd SINTINOD HIAONIAWI| £H-ZYT-EDA vd LIZ0O
£6/20/80 qid ASNTY FNOLAOY OTHd=>| EH-ZYI-3OY [ ] 91200
£6/20/80 qfd FSNIY INOLIOY OIWd<| €H-ZYI-IDON zd STZ00
€6/20/80 qtd HALTId SSYIDYRAIA| €U~ZVI-3OX Pr10-26 Td ¢TZ00
£6/20/80 qfd 1ID ¥OI'TIS| Zd-Z¥I-3DA L €1Z00
£6/20/80 qid Z27I09W J'TYH ¥ovd| zu-ZvT-—-d@oM od Z71Z00
£6/20/80 qfd THOLS VHIXE INOD dWI| Zd-Z¥I-doX 54 11200
£6/20/80 qtd SINALNOD HHONIAWI| ZH-Z¥T1-3D) vd 0TZ00
€6/20/80 qid ASNIY FNOLEOW OTHd=>| Zu-Z¥T-30Y €4 60200
£6/20/80 qld ASNId ENOLIOY OTHd<| Zd-Zvi-3ZoA z4 80Z00
£6/20/80 qid HALTIA SSYTIONAGIL| ZM-Z¥T-30M 6000-26 Td L0Z00
£6/20/80 qtd 1I9 ¥OITIS| TY-ZYI-3oN Ld $0Z00
£6/20/80 qtd TI0eH JATVH MOvd| Td-Z¥T1-30N 94 50200
£6/20/80 qfd TYOIS WHLIXE INOD dWI| TH-Z¥T-HOM 54 v0Z00
£6/20/80 qfd SINIZINOD HIAONIJWI| Ty-Z¥(-d0d vd £0200
£6/20/80 qld ASNIY FANOLEOY OTHd=>| TH-ZWYT1-3DM £d Z0Z00
£6/20/80 qtd FSNIM FNOLAOY OTHd<| TU-ZWT-TON zd 10200
£6/20/80 qfd YALTId SSWISHAAIA| TH-ZVI-3ON 8000-26 Td 00200
gasuty /mjsasuty ou adiz *a‘1 ‘a1 *ON *ON

83 uBUNOYD 23eq 38ATRUy | TW/BWNTOA | TW!BWNTOA a1dureg uny I8y30 Iauyjejuo)iaydues

ZOZ/YTOZ POYIaN 3Isag
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0S:yS:1T Wl €£6/Z0/80 ®3eq JUTad ¥MSG9-26 °"ON 3I0WI3UOD

50T 21TdHYS a1TaId
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ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Tare Filter Weights
Filter Description: Piberglass

Report Prepared on: 10/29/93 Page 1
Filter Date Time Weight (g) Analyst Constant
Number Weight (g}

92-0144 0.39921
03/24/92 13:57 0.39924 TLP
03/26/92 13:17 0.39921 TLP

92-0145 0.39883
03/24/92 13:58 0.39887 TLP
03/26/92 13:40 0.39883 TLP




ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Tare Filter Weights
Filter Desecription: Fiberglases

Report Prepared on: 10/29/93 Page 1
Filter Date Time Weight (g) Analyst Constant
Number Weight (g)

92-0008 0.41468
03/16/92 12:01 0.41442 TLP
03/18/92 15.24 0.41468 tlp

92-000% ' 0.40990
03/16/92 12:03 0.40957 TLP
03/18/92 15:21 0.40930 TLP

= e -——r _— .
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ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Tare Beaker Weights

Report Prepared on: 11/01/93 Page 1
Beaker Date Time wWeight (g) Analyst Constant
Number Weight (g9)

07/07/93-013[07/18/93 11:30 67.28980 PJB 67.28950

07/20/93 08:28 67.28950 PJB

07/07/93-014{07/18/93 10:40 65.00610 PJB 65.00620

07/20/93 08:29 65.00620 PJB
07/07/93-015|07/18/93 10:31 64.95150 pib 64.95180
07/20/93 08:30 64.95180 pib
07/07/93-016[07/18/93 10:15 66.14850 pib 66.14820
07/20/93 08:31 66.14820 pib
07/07/93-01707/18/93 11:20 68.14960 pib 68.14970
07/20/93 08:32 68.14970 pjb
07/07/93-018|07/19/93 15:04 67.64630 TGW 67.64640
07/20/93 15:10 67.64640 TGW
07/07/93-019(07/18/93 11:12 64.61520 tgw 64.61510
07/20/93 15:16 64.61510 TGW
07/07/93-020|07/19/93 15:12 67.83120 TGW 67.83080
07/20/93 185:17 €7.83080 TGW
07/07/93-021107/18/93 11:14 64.49130 pib 64.49090
. 07/20/93 08:34 64.49090 tgw
07/07/93-022{07/19/93 15:12 66.86780 TGW 66.86770
07/20/93 15:19 66.86770 TGW
07/07/93-023|07/19/93 15113 64.00530 TGW 64.00410
07/20/93 08:19 64.00440 TGW
07/20/93 16:11 64.00410 WLL
07/07/93-024(07/19/93 15:14 67.69920 TGW 67.69890
07/20/93 15:19 67.69890 TGW
07/07/93-025(07/19/93 15:14 67.08480 TGW 67.08520
07/20/93 15320 67.08520 TGW
07/07/93-026(07/19/93 15:15 64.71440 TGW 64.71440
07/20/93 15:21 64.71440 TGW




ETS, Inc.

GRAVIMETRIC LABORATORY DATA

Tare Beaker Weights

Report Prepared on: 11/01/93 Page 2
Beaker Date Time Weight (qg) Analyst Constant
Number Weight (q)

07/07/93-027[07/19/93 15:15 64.90910 oW 64.90890

07/20/93 15321 64.90890 TGW

07/07/53-028(07/19/93 15:25 64.46020 TGW 64.45970

07/20/93 15:33 64.45970 TGW
07/07/93-029|07/19/93 15:25 65.12580 TGW 65.12590
07/20/93 15:34 65.12590 TGW
07/07/93-030(07/19/93 15:29 65.18230 TGW 65.18190
07/20/93 15:35 65.18190 TGW
07/07/93-031{07/19/93 15:30 64.54770 TGW 64.54770
07/20/93 15:35 64.54770 TGW
07/07/93-032[07/15/93 15:30 66.88850 TGW 66.88820
07/20/93 15:36 66.88820 TGW ,
07/07/93-033(07/19/93 15:30 64.25760 TGW 64.25800
07/20/93 15:36 64.25800 TGW

@ e mmmccmcam—————
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ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Tare Beaker Weights

Report Prepared on: 10/29/93 Page 1
Beaker Date Time Weight (g) Analyst Constant
Number Weight (g)

07/13/93-020(07/14/93 09145 64.20170 PJB 64.20180

07/14/93 15:55 64.20180 PJB

07/13/93-021(07/14/93 (09:45 65.98910 PJB 65.98930

07/14/93 15:55 65.98930 PJB




ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Tare Beaker Weights

Report Prepared on: 10/29/93 Page 1
Beaker Date Time Weight (g) Analyst Constant
Number Weight (g)

07/30/93.009|07/30/93 16:03 64.59380 TGW 64.59390

08/02/93 10:21 64.59390 TGW

07/30/93-010(07/30/93 16:04 €4.89210 TGW 64.89250

08/02/93 10:22 64.89250 TGW
07/30/93-011{07/30/93 16:04 66.31110 TGW 66.31110
08/02/93 10:22 66.31110 TGW
07/30/93-012(07/30/93 16:04 67.34300 TGW 6€7.34280
08/02/93 10:23 67.34280 TGW
07/30/93-013|07/30/93 16:04 66.83330 TGW 66.83330
08/02/93 10:23 66.83330 TGW
07/30/93-014{07/30/93 16105 65.21750 TGW 65.21750
08/02/93 10:24 65.21750 TGW
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ETS,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

Job Number: 92-655HWA
Report Prepared on: 08/09/93 Page 1
Beaker # Constant Final Weight Data Constant
Filter # Tare Date Time Weight (g) Analyst Final
Sample # Weight (g) Weight (9)
Run 1.D.
Total Vol.,ml Beaker
Aliquot Vol. Filter
07/07/93~013 67.28950 |08/04/93 13:51 67.52230 TGW 67.92200
92-0008 0.41468 |08/05/93 08:09 67.92200 TGW
92-655WA-00200
KCE-1A2~R1
07/07/93-014 65.00620 [08/04/93 13:51 65.08810 TGW 65.08770
0.00000 j08/05/93 08:10 65.08770 TGW
92-655WA-00201
KCE-1A2-R1
105.00000
105.00000
07/07/93-015 64.95180 |08/04/93 13:52 64.96490 TGW 64.56490
0.00000 {0B/05/93 08:11 64.96490 TGW
§2-655WA-00202
KCE-1A2-R1
60.00000
60.00000
07/07/93-016 66.14820 |0B8/04/93 13:52 66.74610 TGW 66.74610
92-0009 0.40990C (08/05/93 08:11 66.74610 TGW
92-655WA-00207
KCE-1A2-R2
07/07/93-017 68.14970 10B/04/93 13153 68.27060 TGW 68.27080
0.00000 |08/05/93 08:12 68.27080 TGW
92-655WA-00208
KCE-1A2-R2
110.00000
110.00000




ETS,

In

C.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

|

Job Number: 92-655WA
Report Prepared on: 08/09/93 Page 2
Beaker # Constant Final Weight Data Conastant
Filter # Tare Date Time Weight (g) Analyst Final
Sample # Weight (g) Weight (g)
Run I.D.
Total Vol.,ml Beaker
Aliquot Vol. Filter
07/07/93-018 67.64640 |08/04/93 13:53 67.65730 TGW 67.65750
0.00000 |08/05/93 08:12 67.65750 TGW
92-655WA~00209
KCE~1A2~R2
70.00000
70.00000
07/07/93-019 64.61510 [08/04/93 13:53 65.17020 TGW €5.17200
92-0144 0.39921 |08/05/93 08:13 65.17160 TGW
92-655WA-00214 08/06/93 15:00 65.17200 TGW
KCE-1a2~-R3
07/07/93-020 67.83080 |0B/04/93 13:54 67.91060 TGW 67.51070
0.00000 [(08/05/93 08:13 67.91070 TGW
92-655WA=-00215
KCE-1A2~-R3
82.00000
82.00000
07/07/93-021 64.49090 |08/04/93 13:54 64.51030 TGW 64.51030
0.00000 |08/05/93 08:13 64.51030 TGW
92-655WA-00216
KCE-1A2+R3
7%.00000
79.00000
07/07/93-022 66.86770 |0B/04/93 13:55 67.26610 TGW 67.26570
92-0145 0.39883 |08/05/93 08:14 67.26570 TGW
92-655WA-00221
KCE-1A2-R0O

|



ETS, Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights
Job Number: 92-655WA

Report Prepared on: 08/09/93 Page 3
Beaker # Constant Final Weight Data Constant
Filter ¢ Tare Date Time Weight (g) Analyst Final

Sample # Weight (g) Weight (g)

Run I.D.

Total Vol.,ml Beaker

Alligquot Vol. Filter

07/07/93-023 64.00410 |(08/04/93 13:55 64.00450 TGW 64.00420
0.00000 |08/05/93 08:14 64.,00420 TGW

92-655WA-00222

KCE-1A2-RO

110.00000

110.00000

07/07/93-024 67.69890 [08/04/93 13:55 67.69880 TGW 67.69850

0.00000 (08/05/93 O0B8:15 67.69850 TGW

92-655WA-00223

KCE-1a2-R0O

120.00000

120.00000

o~ ke e e - - - - —— ———




ETS,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

Job Number: 92-655WA
Report Prepared on: 08/13/93 Page 1
Beaker # Constant Final Weight Data Conetant
Filter # Tare Date Time Weight (g) Analyst Final
Sample # Weight (g) Weight (g)
Run I.D.
Total Vol.,ml Beaker
Aliquot Vol. Filter
07/13/93-020 64.20180 [08/12/93 11:23 64.21850 TGW 64.21900
0.00000 [0B/13/93 08:57 64.21900 TGW
92-655WA-00203
KCE~1A2-R1
07/13/93-021 65.98930 [08/12/93 11:23 66.00340 TGW 66.00320
0.00000 |08/13/93 0B:58 66.00320 TGW
92-655WA-00204
KCE~-1A2-R1
07/30/93-012 67.34280 |08/12/93 11:27 67.35690 TGW' 67.35700
0.00000 |08/13/93 09:03 67.35700 TGW
92-655WA-00204
KCE-1A2-R1
07/07/93-025 67.08520 |(08/12/93 11:23 67.13120 TGW 67.13120
0.00000 {0B/13/93 08:58 67.13120 TGW
92-655WA-00205
KCE~1A2=R1
07/07/93-018 67.64640 |0B/04/93 13:53 67.65730 TGW 67.65750
0.00000 {0B/05/93 08:12 67.65750 TGW
92-655WA-00209
KCE-1A2~R2
70.00000
70.00000
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ETS, Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weighte

Job Number: 92-655WA
Report Prepared on: 08/13/93 Page 2
Beaker # Constant Final Weight Data Constant
Filter # Tare Date Time Weight (g) Analyst Final
Sample # Weight (g) Weight {(g)
Run I.D.
Total Vol.,ml Beaker
Aliquot Veol. Filter
07/07/93-027 64,90890 |08/12/93 11:24 64.95170 TGW 64.95360
0.00000 (08/13/93 08:09 64.95320 TGW
92-655WA-00210 08/13/93 14:35 64.95360 TGW
KCE-1A2-R2
07/07/93-028 64.45970 [08/12/93 11:24 64.50310 TGHW 64.50420
0.00000 (08/13/93 08:09 64.50420 TGW
92-655WA-00211 08/13/93 14:36 64.50420 TGW
KCE-1A2-R2
07/30/93-013 66.83330 |08/12/93 11:28 66.87260 TGW 66.86980
0.00000 |0B/13/93 08:04 66.87000 TGW
92-.655WA-00211 08/13/93 14:38 66.86980 TGW
KCE-1h2~-R2
07/07/93-029 65.12590 |08/12/93 11:25 65.14530 TGW 65.14510
0.00000 [08/13/93 0B:59 65.14510 TGW
92-655WA-00212
KCE-1A2-R2
07/07/93-020 67.83080 {08/04/93 13154 67.91060 TGW 67.91070
0.00000 [08/05/93 08:13 67.91070 TGW
92-655WA-00215
KCE-1A2-R3
82.00000
82.00000




ETS,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

Job Number: 92-655WA
Report Prepared on: 08/13/93 Page 3
Beaker # Constant Final Weight Data Constant
Pilter # Tare Date Time Weight (g) Analyst Final
Sample # Weight (g) Weight (g)
Run I.D.
Total Vol.,ml Beaker
Aliguot Vol. Filter
07/071/93-021 64.49090 |08/04/93 13:54 64.51030 TGW 64.51030
0.00000 |08/05/93 08:13 64.51030 TGW
92-655WA-00216
KCE-1A2~-R3
79.00000
79.00000
07/07/93-031 64.54770 |08/12/93 11:25 64.56770 TGW 64.56810
0.00000 [08/13/93 08:00 64.56860 TGW
92-655WA-00217 08/13/93 14:37 64.56810 TGW
KCE-1A2-R3
07/07/93-032 66.88820 (08/12/93 11:25 66,90770 TGW 66.90780
0.00000 |08/13/93 09:01 66.90780 TGW
92-655WA~-00218
KCE-1A2-R3
07/30/93-014 65.21750 |08/12/93 11:28 65.24170 TGW 65,24200
0.00000 {08/13/93 08:04 65.24230 TGW
92-655WA-Q0218 08/13/93 14:38 65.24200 TGW
KCE-1AZ2-R3
07/07/93-033 64.25800 (08/12/93 11:26 64,28510 TGW 64.28480
0.00000 (08/13/93 09:01 64.28480 TGW
92-655WA-00219 |
KCE-1A2-~-R3

- -

-




ETS, Inc.

GRAVIMETRIC LABORATORY DATA

Final Beaker Weighte

Job Number: 92-655WA
Report Prepared on: 08/13/93 Page 4
Beaker § Constant Pinal Weight Data Constant
Filter # Tare Date Time Weight (g) Analyst Pinal
Sample # Weight (g) Weight (g}
Run I.D. .
Total Vol.,ml Beaker
Aliquot Vol. Flilter
07/07/93-022 66.86770 |08/04/93 13:55 67.26610 TGW 67.26570
92-0145 0.39883 [08/05/93 08:14 67.26570 TGW
92-655WA-00221
RCE=-1A2-RO
07/07/93-023 64.00410 |08/04/93 13:55 64.00450 TGW 64.00420
0.00000 [08/05/93 08:14 64.00420 TGW
92-655WA-00222
KCE-1A2-RO
110.00000
110.00000
07/07/93-024 67.69890 |(08/04/93 13:55 67.69880 TGW 67.69850
0.00000 (08/05/93 08:15 67.69850 TGW
92-655WA-00223
KCE-1A2-R0
120.00000
120.00000
07/30/93-009 64.59390 |08/12/93 11:26 64.60980 TGW 64.60970
0.00000 [08/13/93 09:02 64.60970 TGW
92-655WA-~-00224
KCE-1A2-RO
07/30/93-010 64.89250 {08/12/93 11:27 64.90620 TGW 64.90660
0.00000 {08/13/93 09:02 64.90660 TGW
92-655WA-00225 :
KCE-1A2-RO




ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

4

Job Number: 92-655WA
Report Prepared on: 08/13/93 Page 5
Beaker # Constant Final Weight Data Constant
Filter ¢ Tare Date Time Welght (g) Analyst Pinal
Sample # Weight (g} Weight (g)
Run I.D.
Total Vol.,m} Beaker
Aliquot Vol. Filter
07/30/93-011 66.31110 (08/12/93 11:27 66.33990 TGW 66.34010
0.00000 [08/13/93 09:03 66.34010 TGW

92-655WA=-00226
RCE-1A2-R0O

pr=—————ry
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ETs, Inc.
GRAVIMETRIC LABORATORY DATA
Silica Gel Weights

Report Prepared on: 08/03/93 Page
Sample Tare Weight (g) Final Weight (g) Dascription
Number

92-655WA-00206 200.0000 212.2600

tan/light purple

- ——— A — - - - e e -

92-655WA-00213 200.0000 208.8400

light purple/pink
92-655WA-00220 200.0000 215.3700

pink/light purple
92-655WA-00227 200.0000 199.9800

blue




—m

-
£6/20/80 qfd 129 eoT11S L ‘duI| EH-6ZW-FOM 94 9Z.L00
£6/20/80 qtd 9+G @8UTH TOH+I93EM| EH~6ZW-EOA osd SZLO0
£6/20/80 qtd {ozH+) 3SNIM497'S JHI| £H-6ZH-HION asd tZL00
£6/20/80 qtd sasutTd + p -~dul| fH-6ZH-TOA ysd €ZL00
£6/20/80 qtd gasuTy + €~T1 ‘dwi| €H-6ZW-FOA apd ZZLOO
£6/20/80 qtd 808Uy + £-~1 -dWI| £H-6ZW-dOM Yrd TZL0O
£6/20/80 qid 9BUTY OTAITN HJ| €H-6CTW-3OH £d 0zL00
£6/20/80 qid asuUTY SUOIBOY HA| E£H-6ZW-FOY zd 6TL00O
£6/20/80 qld Z3377d z34end]| cd-6ZW-3DM|6€00~-26/ST/010 Ta 8100
£6/20/80 qid 199 eOT11S L ‘dwl| Z¥-6ZW-3DX 94 LTLOO
£6/20/80 qtd 9+G 98UTY [OH+Io3eM| Zu-6ZW-8OM osd 9TL0O0
£€6/20/80 qfd {ozZH+) FSNIY+97'S dWI| ZH-6ZH-ZOY 8sd STLOO0
£6/20/80 qid 899UTH + P -AWI| ZH-6ZW-FOA ¥sd ®TL0D
£6/20/80 qfd 898UTY + £-1 'QWI| ZU-6ZH-3OH ard ETLO0
£6/20/80 qfd 89Uty + €-T -duwl| zZy-6ZH-ZDA vvd Z1L00
€6/20/80 qtd 9BUTY OTIITN HA| ZH-6ZW-TON £d ITIL00
£6/20/80 qfd 90UTH 2U0180V HA| ZU-6ZW-ZON zd otL00
£6/20/80 qfd 393174 23Ten)d| Zu-6ZW-H0d|BE00-26/51/010 Td 60100
£6/20/80 qtd T8 edTTIS L "dwIl| TY-6ZW-EDA 94 80L00
£6/20/80 qtd 9+5 9BUTH TOH+IojeMm| TH-6ZW-3FONA o054 LOLOD
£6/20/80 qid {OZH+) FSNIH+97S dWI| TH-6ZW-FDA asd 90L00
£6/20/860 ald 898UTH + ¢ ‘dwi| TU-6ZW-30i vsd S0L00
£6/z0/80 qld 898UTY + €£-T -dwI| TH-6ZW-TON abd t0L00
£6/20/80 qfd gasutd + £-1 'dur| TY-6ZH-3OA CTF €£0L00
£€6/20/80 qtd asutd OTFIITIN HA| TH-6ZW-3OH £d ZoL00
£6/20/80 qtd 9UUTHd 2UO03a0Y HA| TH-6CZH-ZDA Zd TOLOO
£6/20/80 qld 193774 233end| TU-6ZH-2DM|LE00-26/ST/0T0 14 00L00

89BUTY /M|Basuty ou ad&r ‘a1 ‘a‘I ‘ON *ON
Sjuaunuoy a3eq ...—nh.nm.cd Tw .UES.HO> w .ﬂE:.—OD OﬁnmEmm uny X930 J2UTBJUOD Odﬂsu
6ZH POYIaW 3ISaL
T abegd *a“I qor
VEILOITT SWTL  €6/20/680 938d 3Jutad UMGS9-Z6 °"ON 3IDRIJUOD
901 d1TdwWwYs aI1d1d
*"ONI *‘sSl2




£6/20/80 qfd 189 eay1ls L ‘dul| OH-sZH-FON ad SELOO
£6/20/80 qtd 9+G 98Uty TDH+I93eM| OU-6ZW-TOA o6d vELOO
€6/20/80 qfd (OZH+) ASNIH+9°'S dWI| OM-6ZW-EOY gsd £€L00
£6/20/80 qfd 828Uty + p ‘dul| ou-6ZH-IDA 4sd ZeELOO
£6/20/80 qld 898UTH + £-T *dWI{ QU~6ZW-ION ard TEL00
€6/20/80 qtd 838UTH + €-1 °duI| ou-~6ZW-3OM ¥bd 0£L00
€6/20/80 qtd 88UTH OTIITN HA| OU-6ZH-TONA £d 62100
€6/20/80 qld @BuTY 2UOIBIY HA| QU-6ZH-IOA zd 8ZL00
£6/20/80 qfd X0317d 33IeN0| OU-6ZH-ZOM|0v00-26/51/010 1a LZL00
SesuUTH /m|EEBUTY ou odiy ‘a1 ‘a1 *ON *ON

sjusunuad o3wg #nhﬂdﬂd HE-OE’HOb HE-OEn_.._”Ob Gﬁnmﬁmm uny 20430 d8UTejuod UH&EGM

6ZH POoylaN 388l

z ebeg *a*1I qor

£€6/20/80 ®3eg 3uTad UM§S9-26 "ON 3owajuod

901 FTTIdWNYS aTIIJ
*ONI ‘8183




ETS, Inc.

GRAVIMETRIC LABORATCORY DATA
Tare Beaker Weights

Report Prepared on: 08/03/93 Page 1
Beaker Date Time Weight (q) Analyst Constant
Number Weight (g)

04/08/93-001{05/04/93 15:30 64.54570 TLP 64.54610

05/07/93 11:20 64.54610 WLL

04/08/93-002|05/04/93 15:29 67.07360 TLP 67.07370

05/07/93 09:50 67.07370 TLP
04/08/93-003|05/04/93 15:32 64.45080 TLP 64.45030

05/07/93 09:51 64.45030 TLP
04/08/93-004|05/04/93 15:33 67.94340 TLP 67.94350

05/21/93 14:14 67.94350 PJB
04/08/93-005[05/04/93 15:27 64.86260 TLP 6§4.86250

05/06/93 14:21 64.86200 TLP

05/07/93 10:00 64.86250 TLP
04/08/93-006{05/04/93 15:31 64.32930 TLP 64.32910

05/21/93 14:16 64.32910 PJB
04/08/93-007|05/04/93 15:25 64.69810 TLP 64.69950

05/06/93 10:05 64.69510 TLP

05/14/93 15:20 64.659920 RKT

05/21/93 14:16 64.69950 PJB
04/08/93-008 |05/04/93 15:24 64.64180 TLP 64.64150

05/21/93 14:18 64.64150 PJB

|
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ETS, Inc.

GRAVIMETRIC LABORATORY DATA

Tare Fllter Weights

Filter Description: Quartz
Report Prepared on: 08/03/93 Page 1
Filter Date Time Weight (g) Analyst Constant
Number Weight (g)
Q10/15/92-0037 0.43440
12/07/92 08:38 0.45120 TLP
12/08/92 13:42 0.44580 TLP
12/09/92 11:00 0.44380 TLP
01/22/93 11:21 0.4349 PJB
01/27/93 12:16 0.43440 PJB
Q10/15/92-0038 0.44220
12/07/92 11:00 0.44170 TP
12/08/92 13:43 0.44220 TLP
Q10/15/92-0039 0.44340
12/07/92 08:49 0.46820 TLP
12/08/92 13:45 0.45960 TLP
12/08/92 11:00 0.45330 TLP
01/22/93 11:06 0.4438 PJB
01/27/93 12:23 0.44340 PJB
010/15/92-0040 0.44830
12/07/92 08146 0.44530 TLP
12/08/92 133147 0.44810 TLP
12/09/92 11:00 0.44830 TLP




ETs,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

Job Number: 92-655WA
Report Prepared on: 08/03/93 Page 1
Beaker # Constant Final Weight Data Constant
Filter # Tare Date Time Weight (g) Analyst Pinal
Sample # Weight (g) Weight (g)
Run 1.D.
Total Vol.,ml Beaker
Alicquot vol. Filter
04/08/93-001 64.54610 |08/03/93 12:05 65.52060 PJB 65,52030
Q10/15/92-0037 0.43440 |08/03/93 18:20 65.52030 PJB
92-655WA-00700
KCE-M29-R1
04/08/93-002 67.07370 |08/03/93 12:05 67.08510 PJB 67.08480
0.00000 |[08/03/93 18:20 67.08480 PJB
92-655WA-00701
KCE-M29-R1
132.00000
132.00000
04/08/93-003 64.45030 [08/03/93 12:05 65.45640 PJB. 65,45660
Q10/15/92-0038| 0.44220 [08/03/93 18:20 65,45660 PJB
92-655WA-00709
KCE-M29-R2
04/08/93-004 67.94350 |[08/03/93 12:0S 67.95310 PJB 67.95340
0.00000 [08/03/93 18:21 67.95340 PJB
92-655WA-00710
KCE-M25-R2 -
130.00000
130.00000
04/08/93-005 64.86250 [08/03/93 12:06 65.51100 PJB €5.91150
010/15/92-0039 0.44340 (08/03/93 18:21 65.91150 PJB

92-655WA-00718
RCE-M29-R3

T
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ETS,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

Job Number: 92-655WA
Report Prepared ont 08/03/93 Page 2
Beaker # Constant Final Weight Data Constant
Filter # Tare Date Time Weight (g) Analyst Final
Sample # Weight (g) Weight (g)
Run I.D.
Total Vol.,ml Beaker
Aliquot Vol. Filter
04/08/93-006 64.32910 j08/03/93 12:06 64.33750 PJB 64.33800
0.00000 [0B/03/93 18B:21 64.33800 PJB
92-655WA-00719
KCE-M29-R3
120.00000
120.00000
04/08/93-007 64.69950 |08/03/93 12:06 65.13880 PJB 65.13920
Q10/15/92-0040 0.44830 (08/03/93 18:21 65.13920 PJB
92-655WA-00727
KCE-M29-R0O
04/08/93~008 64.64150 (08/03/93 12:06 64.63960 PJB 64.63940
0.00000 108/03/93 18322 64.63940 PJB
92-655WA-00728
RCE-M29-R0O
125.00000
125.00000




ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Silica Gel Weights

Report Prepared on: 08/03/93 Page
tample Tare Weight (g) Final Weight (g) Description
Number
92-655WA~00708 200.0000 216.5300
teal/tan
92-655WA-00717 200.0000 216.2100
orange/lt.purple
92-655WA-D0726 200.0000 214.9200
pink/teal
92-655WA-00735 200.0000 200.0100
blue
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ETS Analytical Services, Inc.

r Proudly serving industry and government since 1973. A USEPA Conwract Laboratory
1 I A subsidiary of ETS International, Inc.

RECEIVED SEP2 1 1593

ETS, Inc.

1401 Municipal Road N.W.
Roanoke, VA 24012
ATTN: Dr. Ted Handel

Re: Laboratory Analysis
Project #92-655 WA-14

REPORT DATE/NUMBER: September 21, 19%3
SAMPLES COLLECTED BY:

ANALYSIS FOR: Metals by Inductively Coupled Plasma Emission (ICP), Graphite
Furnace Atomic Abscrption (GFAAS), and Cold Vapor AAS

METHOD OF ANALYSIS: Methodology for the Determination of Trace Metal Emissions
in Exhaust Gasses From Stationary combustion Processes, USEPA

INSTRUMENTAL: Bacharach CVAAS, 2000 ICP, PE Z5100 GFAAS

[ SAMPLE PREPARATION INFORMATION

INIT VOL DIG VOL FIN VOL DIG VOL

LAB ID RUN # FRACTION (ml) ICP/ARS ICP/ARS CVAAS
144268 RCE-M29-R1 1A & 1B 128 128 300 1
144269 RCE-M29-R1 2A & 2B 498 398 150 10
144270 KCE-M29-R1 3A 98 10
144271 KRCE-M29-R1 3B 503 10
144272 RCE-M29-Rl 3C 110 110 500 10
144273 KCE-M29-R2 1A & 1B 104 . 104 300 1
144274 KCE-M29-R2 2A & 2B 510 410 150 10
144275 KCE-M29-R2 3A 103 10
144276 KCE-M29-R2 3B 513 10
144277 KCE-M29-R2 3C 118 118 500 10
1442768 KEC-M29-R3 1A & 1B 108 108 300 1
144279 KEC-M2%-R3 2A & 2B 500 400 150 10
144280 RCE-M25-R3 3A 1023 10
144281 KCE-M29-R3 3B 465 10
144282 KCE=-M29-R3 3C 158 158 500 10
144283 KCE-M29~R0 1A & 1B 112 112 300 10
144284 KCE-M29-R0O 1A & 1B 347 247 150 10

{ REPORT CONTINUED ON NEXT PAGE -

1401 Municipal Road, NW - Roanoke, Virginia 24012-1309 - Telephone: 703-265-0004 - FAX: 703-563-4866




ETS, Inc. / #92-655 WA-14
Report of September 21, 1983

Page No. 2

LAB ID
144285
144286
144287

RUN #

SAMPLE PREPARATION INFORMATICHN

. INIT VOL DIG VOL
FRACTION (ml) ICP/AAS

KCE-M29-R0O 3A 98
KCE-M29-R0 3B 478
KCE-M29~R0 3C 120 120

.
. LS

FIN VOL DIG VOL
ICP/AAS  CVAAS
10
10
500 10

Lab ID: 144268

Lab ID: 144269

Description: PFraction 1la & 1B Train ID: KCE-M29-R1

Antimony

SAMPLE ANALYSIS DATA

L>comments:
Arsenic

Solution

12.40 ug, Total
concentration= 41.20 ug/l

E>comments:

Solution

106.00 ug, Total
Concentration= 352.40 ug/l

Beryllium
E>comments:
Cadmium

Solution

12.40 ug, Total
Concentration= 41.40 ug/l

Lscomments:
Chromium

Solution

3.36 ug, Total
Concentration= 11.20 ug/l

L>commentsa:
Lead

Solution

65.20 ug, Total
Concentration= 217.30 ug/l

i>comments:

Solution

61.80 ug, Total
Concentration= 205.90 ug/1

Manganese
&>comments:
Mercury

Solution

34.90 ug, Total
Concentration= 116.40 ug/l

l>comments:
Nickel

Solution

65.40 ug, Total
Concentration= 218.00 ug/l

L>comments:

Solution

136.00 ug, Total
concentration= 452.40 ug/l

Phesphorus
kycommenta:
Selenium

Solution

452.00 ug, Total
Concentration= 1507.50 ug/l

L>comments:

Deacription: Fraction 2A & 2B

Ssolution

371.00 ug, Total
Concentration= 1237.00 ug/l

Antimony 0.78 pg, Total
L>comments: Solution Concentration= 4.16 ug/l
Arsenic . 2.77 ug, Total
L>comments: solution Concentration= 14.76 ug/l
Beryllium < 0.02 ug, Total
L>comments: Solution Concentration= <0.10 ug/l
Cadmium 0.46 ug, Total
L>comments: Solution Concentration= 2.45 ug/l
chromium 2.05 ug, Total

Lycomments :
Lead

solution

Concentration= 10.94 ug/l

Lycomments:

Solution

REPORT CONTINUED ON NEXT PAGE

15.80 ug, Total
Concentration= 64.10 ug/l

Train ID: RCE-M25%-R1

.——I




ETS, Inc. / #92-655 WA-14

Report of September 21, 1993
Page No. 3

SAMPLE ANALYSIS DATA

353

Lab ID: 144269 (continued)
Manganesa 7.88 ug, Total
. U>comments: Solution Concentration= 42,00 ug/l
Mercury 19.10 ug, Total
L>Comments: Solution Concentration= 38.30 ug/l
Nickel 1.27 ug, Total
L>comments: Solution Concentration= 6.75 ug/l
Phosphorus < 93.80 ug, Total
Li>commente: Solution concentraticn= <500.00 ug/l
Selenium 0.77 ug, Total
L>comments: Solution Concentration= 4.08 ug/l

Lab ID: 144270 Description: Fraction 3A Train ID: KRCE-M29-R1l
Mercury < 0.20 ug, Total
i>commente: Sclution Concentrations <2.00 ug/l

Lab ID: 144271 Description: Fraction 3B Train ID: KCE-M2%-R1
Mercury - < 1.01 ug, Total
i>comments: Solution Concentration= <2.00 ug/l

Lab ID: 144272 Description: Fraction 3C Train ID: XCE-M29-R1
Mercury < 1.00 ug, Total
b>comments: Solution Concentration= <2.00 ug/l

Lab ID: 144273 Deacription: Fraction 1la & 1B Train ID: KCE-M29-R2.
Antimony 10.90 ug, Total
l>comments: Solution Concentration= 36.40 ug/l
Arsenic 110.00 pg, Total
L>comments: Solution Concentration= 365.10 ug/l
Beryllium 13.30 ug, Total
i>comments: Solution Concentration= 44.20 ug/l
Cadmium 2.73 ug, Teotal
L>comments: Solution Concentration= 9.10 ug/l
Chromium - 67.40 ug, Total
L>commente: Solution Concentration= 224.80 ug/l
Lead 56.30 ug, Total
L>comments: Solution Concentration= 187.50 ug/l
Manganeae 3%.00 pg, Total
B>comments: Solution Concentration= 130,10 ug/l
Mercury 72.00 ug, Total
L>comments: Solution Concentration= 240.00 ug/l
Nickel 142.00 uyg, Total
i>comments: Solution Concentration= 474.70 ug/l
Phosphorus 451.00 ug, Total
L>comments: Solution Concentration= 1503.70 ug/l
REPORT CONTINUED ON NEXT PAGE




ETS, Inc.

/ #92-655 WA-14

Report of September 21, 1993

Page Nc.

4

—
Lab ID:

Lab ID:

Lab ID:

Lab ID:

Lab ID:

Lab ID:

144273 (continued)
selenium

" SAMPLE ANALYSIS DATA

"M
|

L>comments: Solutiocn

361.00 pg, Total
Concentration= 1202.00 ug/l

144274 Description: Fraction 2A & 2B Train ID: KCE-M2%-R2

Antimony

L>comments: sclution

< 0.37 ug, Total
Concentration= «<2.00 ug/l

Arsenic
Lycomments: Solution

2.45 pg,‘Total
Concentration= 13.12 ug/1l

Beryllium
lscomments: Solution
Cadmium

< 0.02 ug, Total
concentrations <0.10 ug/l

ls>comments: Solution

0.37 ug, Total
Concentration= 1.96 ug/l

Chromium
l>comments: Solution
Lead

2.16 pq, Total
Concentration= 11.59 ug/l

L>comments: Solution
Manganese

23.00 upg, Total
Concentration= 123.50 ug/l

L>comments: Ssolution
Mercury

1.85 pg, Total
Concentration= 9.90 ug/l

l>comments: Solution
Nickel

3.21 ug, Total
Concentration= 6.30 ug/l

L>comments: Solution
Phosphorus

1.51 ug, Total
Concentratjion= 8.08 ug/l

l>comments: Solution
Selenium

< 93.30 pg, Total
Concentration= <500.00 ug/l

k>comments: solution

144275 Description: Fraction 3A

Mercury

< 0.37 ug, Total
Concentration= <2.00 ug/l

Train ID: EKCE-M29-R2

Lyxcomments: Solution

144276 Description: Fraction 3B

< 0.21 ug, Total
concentration= <2.00 ug/l

Train ID: KCE-M29-R2

Mercury
l>comments: Solution

144277 Description: Fraction 3¢

Mercury

< 1.03 ug, Total
Concentration= <2.00 ug/l

Train Ib: KCE-M29-R2

k>comments: solution

< 1.00 ug, Total
Cconcentration= <2.00 ug/l

144278 Depcription: Fraction 1A & 1B Train ID: KEC-M29-R3
Antimony 11.30 ug, Total
E>comments: Solution Concentration= 37.60 ug/l
Arsenic 111.00 ug, Total

L>commenta: solution

REPORT CONTINUED ON MNEXT PAGE

Concentration= 368.80 ug/l

- - — -
.
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ETS, Inc. / #32-655 WA-14

Report of September 21, 1993

Page No. 5

|
Lab ID: 144278 (continued)

GAMPLE ANALYSIS DATA

Beryllium
Lk>comments:
Cadmium

13.40 ug, Total
Solution Concentration= 44.80 ug/l

bscommentst

1.80 ug, Total
solution Concentration= 6.00 ug/l

Chromium
L>comments:
Lead

73.10 ug, Total
solution Concentration= 243.50 ug/l

Lscomrents:
Manganese

60.60 ug, Total
Solution Concentration= 202.00 ug/l

b>comments:
Mercury

36.70 pg, Total
solution concentration= 122.40 ug/l

L>comments:
Nickel

- 80.10 ug, Total
Solution Concentration= 267.00 ug/l

k>comments:
Phosphorus

162.00 ug, Total
Solution Concentration= 538.40 ug/l

l>comments:
Selenjum

471.00 ug, Total
solution Concentration= 1571.60 ug/l

1>comment9 :

Lab ID: 144279
Antimony

Description: Fraction 2A & 2B

417.00 pg, Total
Solution Concentration= 1390.00 ug/l

Lscomments:
Arsenic

0.56 ug, Total.
Solution Concentration= 2,99 ug/l

Lscomments:

- 2.05 ug, Total
solution Concentration= 10.92 ug/l

Beryllium
L>comments:
Cadmium

< 0,02 ug, Total
solution Concentration= «<0.10 ug/l

Lxcommenta:
Chromium

0.10 yg, Total
Solution concentration= .54 ug/l

Lscomments:

- 1.85 ug, Total
Solution Concentration= 9.88 ug/l

Lead
L>comments:
Manganese

2.74 ug, Total
Solution concentration= 14.60 ug/1l

L>comments:

3.30 ug, Total
solution Concentration= 17.60 ug/l

Mercury
L>comments :

Nickel

2.00 ug, Total
Solution Concentration= 4,00 ug/l

L>comments:

0.95 ug, Total
Soclution concentration= 5,09 ug/l -

Phosphorus
i>comments:
Sselenium

< 93.80 ug, Total
Solution Concentrations «<500.00 ug/l

i>comments:

L REPORT CONTINUED ON NEXT PAGE

0.78 ug, Total
solution Concentration= 4.14 ug/l

Train ID: KEC~M29-R3
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Lycomments:
Arsenic

ETS, Inc. / #92-655 WA-14
Report of September 21, 1993
Page No. 6
I SAMPLE ANALYSIS DATA
Lab ID: 144280 bPescription: Fraction 3a Train ID: RCE-M29-R3
Mercury < 0.21 ug, Total
L>comments: Seclution Concentration= <2.00 ug/l
Lab ID: 144281 Description: Fractjon 3B Train ID: KCE-M29-R3
Mercury < 0.93 ug, Total
b>comments: Solution Concentration= <2.00 ug/l
Lab ID: 144282 Description: Fraction 3cC Train ID: RCE-M29-R3
Mercury < 1.00 pg, Total
L>comments: Sclution Concentration= <2.00 ug/l
Lab ID: 144283 Description: Fraction 1A & 1B Train ID: KCE-M29-R0
Antimony < 0.60 ug, Total

Sclution cConcentration=
< 0

<2.00 ug/l

Lscomments:

+30 ug, Total

Solution Concentration= <1.00 ug/l

Beryllium
L>Ccomments:
cadmium

< 0
Concentration=
1]

.03 ug, Total

Sclution <0.10 ug/l

L>comments:
Chromium

.09 ug, Total

Solution Concentraticn= 0.31 ug/l

4

L>comments:
Lead

.20 ug, Total
Concentration= 14.00 ug/l

1

Solution

L>comments:

-06 ug, Total

Scolution Concentration= 3,52 ug/l

Manganese
L>comments:
Mercury

1
Concentration=

-41 ug, Total
4.70 ug/l
< 0.60 pg, Total .

Solution

L>comments:
Nickel

solution Concentration= <2.00 ug/l

L>comments:

2.72 ug, Total

Solution Concentration= 9.07 ug/l

Phosphorus
L>comments:
Selenium

< 150.00 ug, Total
Solution Concentration= <500.00 ug/l

L>comments:

Lab ID: 144284
Antimony

Deacription: Fraction 1A & 1B

< 0.60 ug, Total
Solution Concentration= <2.00 ug/l

Train ID: KCE-M29-R0O

L>comments:
Arsenic

< 0.42 ug, Total
Solution Concentraticn= <2.00 ug/l

L>comments:
Beryllium

< 0.21 ug, Total
Solution Concentration= <1.00 ug/l

L>comments:
cadmium

< 0.02 ug, Total
Solution Concentration= <0.10 ug/1

L>comments:

0.05 ug, Total
Solution cConcentration= 0.22 ug/l

-Chromium
L>comments:

REPORT CONTINUED ON NEXT PAGE

1,23 ug, Total
solution concentration= 5.82 ug/1

—————
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ETS, Inc. / #92-655 WA-14
Report of september 21, 1993
Page No. 7

, SAMPLE ANALYSIS DATA ' ,
Lab ID: 144284 (continued)

Lead < 0.21 ug, Total
L>comments: Solution Concentration= <1.00 ug/l
Manganesa 0.59 ug, Total
L>comments: Solution Concentration= 2.80 ug/l
Mercury < 0.60 yg, Total
L>Comments: Soluticn Concentrations= <2.00 ug/1l
Nickel 1.16 ug, Total
L>comments: solution Concentration= 5.51 ug/l
Phosphorus < 105.00 ug, Total
E>comments: Solution Concentration= <500.00 ug/l
Selenium < 0.42 ug, Total
L>comments: solution Concentration= <2.00 ug/l
Lab ID: 144285 Description: Praction 3A Train ID: KCE-M29-R0
Merocury < 0.20 pg, Total
L>comments: Solution Concentration= <2.00 ug/l
Lab ID: 144286 Description: Fraction 3B Train ID: KCE~-M29-RO
Mercury < 0.96 yg, Total
L>Ccomments: Solution Concentration= <2.00 ug/l
Lab ID: 144287 Description: Fraction 3C Train ID: KCE-M29-R0
Mercury < 1.00 ug, Total

lycomments: solution Concentration= <2.00 ug/l

If we may be of further assistance, please contact us at any time.

sincerely,
TS YTICAL SERVICEB

Susanne H. Deegan
AS Department Hnnager
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ETS, Inc. / #92-655 WA-14

Report of September 21, 1993

Page No. 8

QUALITY ASSURANCE SUMMARY
CALIBRATION

ANALYTE | uniTs | TRUE FOUND | % REC | Qao
Antimony (Sb} ug/l 1024.0 | 998.00 97.5 | 85% to 115% REC
Arsenic (As) ug/l 50.90 50.60 99.4 | 85% to 1158 REC
Beryllium (Be}) ug/1 478.00 471.90 98.7 85% to 115% REC
cadmium (cd) ug/l 493.00 | 476.90 96.7 | 85% to 115% REC
cadmium (cd) ug/1 493.00 | 504.10 102.3| 85% to 1i5% REC
Cadmium (cd) ug/l 100.90 | 102.80 101.9| 85% to 115% REC
chromium{cr) ug/1 480.00 473.40 98.6 85% to 115% REC
Chromium(cr}) ug/l 480.00 510.60 106.4| 85% to 115% REC
Lead (Fb) ug/l 4739.0 5058.4 106.7] B85% to 1l15% REC
Lead (Fb) ug/l 98.40 | 101.80 103.5| 85% to 115% REC
Manganase (Mn) ug/l 474.00 450.10 95.0 85% to 115% REC
Mercury(Hg) ug/l 5.00 5.30 106.0( 85% to 115% REC
Mercury(BEg) ug/l 5.00 5.00 100.0| 85% to 115% REC
Nickel (Ni) ug/l 488.00 | 505.60 103.6] 85% to 115% REC
Nickel (Ni) ug/1 488.00 | 499.60 102.4| 85% to 115% REC

" Phoasphorus (P) ug/1 2500.0 2475.1 89,0 85% to 115% REC
Selenium (Se) ug/l 50.70 50.50 99.7 85% to 115% REC
Selenium (Se} ug/l 50.70 50.40 99.4 65% to 115% REC
selenium (Se) ug/l 50.70 51.20 101.0| 85% to 115% REC

DUPLICATES
LAB ID | ANALYTE | SAMPLE | DUPLICATE | UNITS | rep | ono
144268 | Antimony 12,36 11.78 Mg, Total 4.8 | <26 RPD or 2X IDL
144268 Arsenic 105.72 107 .46 Hyg, Total 1.6 <26 RPD or 2X IDL
144268 Beryllium| 12.42 12.21 My, Total 1.7 <26 RPD or 2X IDL
144268 cadmium 3.36 3.33 Mg, Total 0.9 <26 RPD or 2X IDL
144268 | chromium | 65.19 60.39 Mg, Total 7.6 | <26 RPD or 2X IDL
144268 | Lead 61.77 62.94 ug, Total 1.9 | <26 RPD or 2X IDL
144268 Manganese| 34.92 34.65 Hg, Total 0.8 <26 RPD or 2X IDL
144268 Mercury 65.40 65.10 Hg, Total 0.5 <26 RPD or 2X IDL
144268 | Nickel 135.72 141.66 Mg, Total 4.3 | <26 RPD or 2X IDL
144268 | Phosphorus 452.25 397.86 Mg, Total 12.8| <26 RPD or 2X IDL
144268 Selenium 371.10 364.20 Hg, Total 1.9 <26 RPD or 2X IDL
144269 Antimony 0.78 0.68 Hg, Total 13.3]| <26 RPD or 2X IDL
QA Report Continued on Next Page
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BTS, Inc. / #92-655 wWAa-14
Report of September 21, 1993

Page No. 8
QUALITY ASSURANCE SUMMARY
——————— CONtinued mmme——
DUPLICATES
LAB ID | ANALYTE | SAMPLE | DUPLICATE | UNITS | rep | ono
144269 Arsenic 2.77 2.65 Hg, Total 4.2 <26 RPD or 2X IDL
144269 | Beryllium| «<0.02 <0.02 Hg, Total NC <26 RPD or 2X IDL
144269 Cadmium 0.46 0.46 Hg, Total 0.8 | <26 RPD or 2X IDL
‘144269 Chromium | 2.05 2.27 Hg, Total 10.2| <26 RPD or 2X 1IDL
144269 | Lead 15.78 18.77 Hg, Total 17.3] <26 RPD or 2X IDL
144269 Manganese| 7.88 8.54 Mg, Total 8.0 <26 RPD or 2X. IDL
144269 Mercury 19.07 19.17 Hg, Total 0.5 | <26 RPD or 2X IDL
144269 Nickel 1.27 1.44 Hg, Total 12.6]| <26 RPD or 2X IDL
144269 Phosphorus <93.84 <93.84 Hg, Total 0.0 | <26 RPD or 2X IDL
144269 Selenium 0.77 <0.38 Hg, Total nc <26 RPD or 2X IDL
144270 Mercury <0.20 <0.20 ug, Total NC <26 RPD or 2X IDL
144271 | Mercury <l.01 <1.01 ug, Total NC <26 RPD or 2X IDL
144272 Mercury <1.00 <1.00 Hg, Total NC <26 RPD or 2X IDL
144273 Antimony 10.92 10.88 ug, Total 0.4 <26 RPD or 2X IDL
144273 Arsenic 109.53 110.64 ¥g, Total 1.0 <26 RPD or 2X IDL
144273 | Mercury 72.00 72.60 pg, Total 0.8 | <26 RPD or 2X IDL
144273 | selenium | 360.60 347.10 #g, Total 3.B | <26 RPD or 2X IDL
144274 | Antimony | «<0.37 0.39 Hg, Total NC <26 RPD or 2X IDL
144274 | Arsenic 2.45 2.41 Mg, Total 1.6 | <26 RPD or 2X IDL
144274 Beryllium| <0.02 <0.02 Hg, Total RC <26 RPD or 2X IDL
144274 | cadmium 0.37 0.37 Mg, Total 2.0 | <26 RPD or 2X IDL|
144274 Chromium | 2.16 2.16 Hg, Total 0.1 { <26 RPD or 2X IDL
© 144274 | Lead 23.04 23.85 Hg, Total 3.4 | <26 RPD or 2X IDL
144274 Mercury 3.21 3.47 . g, Total 7.6 <26 RPD or 2X IDL
144274 Nickel 1.51 1.54 yg, Total 2.0 <26 RPFD or 2X IDL
144274 Selenium | <0.37 <0.37 g, Total NC <26 RPD or 2X IDL
144275 Mercury <0.21 <0.21 ug, Total NC <26 RPD or 2X IDL
144276 Mercury <1.03 «<1.03 Hg, Total NC <26 RPD or 2X IDL
144277 Mercury <1.00 <1.00 Hg, Total NC <26 RPD or 2X IDL
144278 | Antimony | 11.28 11.50 g, Total 1.9 | <26 RPD or 2X IDL
144278 Arsenic 110.64 111.48 Hg, Total 0.8 | <26 RPD oxr 2X IDL
144278 Mercury 80.10 78.90 Hg, Total 1.5 | <26 RPD or 2X IDL
144278 Selenium 417.00 401.10 ug, Total 3.9 <26 RPD or 2X IDL
144279 | Antimony | 0.56 0.49 Mg, Total 14.0| <26 RPD or 2X IDL
144279 Arsenic 2.05 1.71 Hg, Total 18.0| <26 RPD or 2X IDL
144279 Beryllium| <0.02 <0.02 Mg, Total NC <26 RPD or 2X IDL
144279 cadmium 0.10 .10 Hg, Total 1.9 | <26 RPD or 2X IDL
144279 Chromium | 1.85 1.88 Hg, Total 1.4 | <26 RPD or 2X IDL
144279 | Lead 2.74 2.72 Mg, Total 0.8 | <26 RPD or 2X IDL
QA Report Continued on Next Page
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QUALITY ASSURANCE SUMMARY
—— CONOt1inued

QA Report Continued on Next Page

— -

DUPLICATES

LAB ID | ANALYTE | SAMPLE | DUPLICATE | UNITS | reD | Qo

144279 | Mercury 2.00 <1.00 Mg, Total NC <26 RPD or 2X IDL
144279 | Nickel 0.95 0.80 ug, Total 17.8| <26 RPD or 2X IDL
144279 Selenium 0.78 <0.38 Mg, Total NC <25 RPD or 2X IDL
144280 Mercury <0.21 <0.21 rg, Total NC <26 RPD or 2X IDL
144281 Mercury <0.93 <0.93 pg, Total KNC <26 RPD or 2X IDL
144282 Mercury <1l.00 <1.00 ug, Total NC <26 RPD or 2X IDL
144283 Antimony <0.60 <0.60 ug, Total NC <26 RPD or 2X IDL
144283 Arsenic «<0.30 <0.30 Hg, Total NC <26 RPD or 2X IDL
144283 Beryllium| «<0.03 <0.03 Hg, Total NC <26 RPD or 2X IDL
144282 Cacmium 0.09 0.09 Hg, Total 6.7 <26 RPD or 2X IDL
144283 Lead 1.06 1.09 H4g, Total 3.1 <26 RPD or 2X IDL
144283 Mercury <0.60 <0.60 Mg, Total NC <26 RPD or 2X IDL
144283 Nickel 2,72 2.65 g, Total 2.8 <26 RPD or 2X IDL
144283 Selenium <0.60 <0.60 ug, Total NC <26 RPD or 2X IDL
144284 Antimony | <0.42 <0.42 ug, Total NC <26 RPD or 2% IDL
144284 | Arsenic <0.21 <0.21 ug, Total NC <26 RPD or 2X IDL
144284 Beryllium| <0.02 <0.02 g, Total NC <26 RPD or 2X IDL
144284 Cadmium 0.05 0.03 Hg, Total 37.8{ <26 RPD or 2X IDL
144284 Chromium 1.23 1.27 Mg, Total 3.9 <26 RPD or 2X IDL
144284 Lead <0.21 <0.21 Kg, Total NC <26 RPD or 2X IDL
144284 Mercury <0.60 <0.60 Hg, Total NC <26 RPD or 2X IDL
144284 Nickel 1.16 1.14 Mg, Total 1.6 <26 RPD or 2X IDL
144284 Selenium | <0.42 <0.42 Hyg, Total Ne <26 RPD or 2X IDL
144285 Mercury <0.20 <0.20 Hg, Total NC <26 RPD or 2X IDL
144286 Mercury <0.96 <0.96 Hg, Total NC <256 RPD or 2X IDL
144287 Mercury <1.00 <1.00 ug, Total NC <26 RPD or 2X IDL

SPIKES

LAB ID | ANALYTE | sA RESULT | SPK RESULT | SPK ADD | & REC | QAo
144268 | Antimony 41.20 141.65 100 100.5{ 75%-125%
144268 | Arsenic 352.40 677.00 400 96.9 75%-125%
144268 Beryllium 41.40 93.30 50 103.8( 758-125%
144268 | cadmium 11.20 550.10 50 101.4| 75%-125%
144268 Chromium 217.30 413.90 200 98.3 75%-125%

|
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QUALITY ASSURANCE SUMMARY

continued mes——

SPIKES

€19

LAB ID | ANALYTE | SA RESULT | SPK RESULT | SPK ADD | % REC | QRO

144268 Lead 205.90 759.30 500 110.71 75%~-125%
144268 Manganese 116.40 657.70 S00 108.3] 75%-125%
144268 Mercury 218.00 309.00 100 91.0 75%-125%
144268 Nickel 452.40 1005.60 500 110.6| 75%-125%
144268 Phosphorus 1507.50 11570.80 10000 100.6| 75%-125%
144268 Salenium 1237.00 2181.50 1000 94.5 75%-125%
144269 Antimony 4.16 2.99 20 -5.9 75%-125%
144269 Arsenic 14.76 33.63 20 94.4 75%-125%
144269 Beryllium <0.10 53.50 50 106.8| 75%-125%
144269 cadmium 2.45 4.34 a7 87.4 75%=-125%
14426% chromium 10.94 i2.11 1 117.0] 75%-125%
144268 Lead 84.10 859.50 500 85.4 758-125%
144269 Manganese 42.00 595.20 500 110.61 75%-125%
144269 Mercury 38.30 43.00 . -] 94.0 75%~-125%
144269 Nickel 6.75 24.90 20 30.8 75%-125%
144269 Phosphorus <500.00 8792.10 10000 82.9 75%-125%
144269 Selenium 4.08 4.71 10 6.3 75%-125%
144270 Mercury <2.00 9.90 10 99.0 75%-125%
144271 | Mercury <2.00 10.50 10 105.0| 75%-125%
144272 Mercury <2.00 9.70 10 97.0 75%-125%

QAO: Quality Assurance Objective; REC: Recovery; RPD: Relative Percent Difference

NC: Not Calculatable; IDL: Instrument Detection Limit
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DETECTION LIMITS SUMMARY

(315

DL Report Continued on Next

Page

LAB ID | ANALYTE | DET LiMIT [ UNITS | INsTRUMENT DL | UNITS
144268 | Antimony 0.60 Hg, Total 2.00 ug/L
144268 | Arsenic 0.30 Mg, Total 1.00 Hg/L
144268 | Beryllium 0.30 Hg, Total 1.00 ug/L
144268 | cadmium 1.50 ug, Total 5.00 ug/L
144268 Chromium 0.60 Hg, Total 2.00 ug/L
144268 | Lead 0.30 Hg, Total 1.00 pa/L
144268 | Manganese 0.60 Hg, Total 2.00 pg/L
144268 | Mercury 6.00 g, Total 20.00 ug/L
144268 | Nickel 4.80 #g, Total 16.00 ug/L
144268 Phosphoruasa 150.00 Mg, Total 500.00 ug/L
144268 | Selenium 0.60 ug, Total 2.00 ug/L
144269 | Antimony 0.38 Hg, Total 2.00 ug/L
144269 | Arsenic 0.19 ug, Total 1.00 Hg/L
144269 Beryllium 0.02 ug, Total 0.10 Hg/L
144269 Ccadmium 0.02 Mg, Total 0.10 Hg/L
144269 | Chromium 0.38 ug, Total 2.00 ug/L
144269 Lead 0.18 Hg, Total 1.00 ug/t
14426% | Manganese 0.38 Mg, Total 2,00 ug/L
144269 | Mercury 1.00 Hg, Total 2.00 ug/L
144269 | Nickel 0.38 Ng, Total 2.00 Hg/L
144269 Phosphorus 93.84 Mg, Total 500,00 ug/L
144269 | Sselenium 0.38 Ng, Total 2.00 ug/L
144270 | Mercury 0.20 ug, Total 2.00 Hg/L
144271 Mercury 1.01 'ug, Total 2.00 Hg/L
144272 | Mercury 1.00 g, Total 2,00 Hg/L
144273 | Antimony 0.60 Hg, Total 2.00 . H9/L
144273 Arasenic 0.30 ug, Total 1.00 Hg/L
144273 | Beryllium 0.30 ug, Total 1.00 pg/L
144273 Cadmium 1.50 Hg, Total 5.00 pg/L
144273 | chromium 0.60 Hg, Total 2.00 ug/L
144273 | Lead 0.30 ug, Total l1.00 Hg/L
144273 | Manganaese 0.60 Kg, Total 2.00 ug/L
144273 | Mercury 6.00 Mg, Total 20.00 Hg/L
144273 | Nickel 4.80 Hg, Total 16.00 Hg/L
144273 Phosphorus 150.00 Hg, Total 500.00 ug/L
144273 | selenium 0.60 HG, Total 2.00 ug/L
144274 | Antimony 0.37 Hg, Total 2,00 Hg/L
144274 | Arsenic 0.19 ¥g, Total 1.00 ug/L

|
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DETECTION LIMITS SUMMARY
— Continued s————

135

Page

LAB 1D | ANALYTE DET LIMIT | UNITS | INsTRUMENT DL | UNITS
144274 Beryllium 0.02 Hg, Total 0.10 Hg/L
144274 | cadmium 0.02 Mg, Total 0.10 pg/L
144274 | chromium 0.37 ug, Total 2.00 Hg/L
144274 | Lead 0.19 ug, Total 1.00 Hg/L
144274 | Manganese 0.37 Mg, Total 2.00 Hg/L
144274 Mercury 1.02 Ng, Total 2.00 H9/L
144274 | Nickel 0.37 Mg, Total 2.00 Hg/L
144274 | Phosphorus 93.29 Kg, Total 500.00 ug/L
144274 | selenium 0.37 ug, Total 2.00 Hg/L
144275 | Mercury 0.21 ug, Total 2.00 Hg/L
144276 | Mercury 1.03 Mg, Total 2.00 Mg/L
144277 Mercury 1.00 Hg, Total 2.00 ug/L
1442798 | Antimony 0.60 Hg, Total 2.00 Hg/L
144278 | Arsenic 0.30 ug, Total 1.00 ug/L
144278 | Beryllium 0.30 Lg, Total 1.00 Hg/L
144278 cadmium 1.50 Hg, Total 5.00 Ha/L
144278 | Chromium 0.60 ug, Total 2.00 Hg/L
144278 | Lead 0.30 rg, Total 1.00 ug/L
144278 | Manganese 0.60 Mg, Total - 2.00 ug/L
144278 | Mercury 6.00 ug, Total 20.00 pg/L
144278 Nickel 4.80 Mg, Total 16.00 ug/L
144278 | Phosphorus 150.00 ug, Total 500.00 ug/L
144278 | selenium 0.60 Hg, Total 2.00 ug/L
144279 | antimony 0.38 ug, Total 2.00 ug/L
14427% | Arsenic 0.19 Hg, Total 1.00 pg/L
14427% | Beryllium 0.02 ug, Total 0.10 HG/L
144279 | cadmium 0.02 Hg, Total 0.10 Kg/L
144279 | chromium 0.38 ug, Total 2.00 ug/L
144279 | Lead 0.19 pyg, Total 1.00 Hg/L
144279 | Manganese 0.38 ug, Total 2.00 ug/L
144279 | Mercury 1.00 Mg, Total 2.00 pg/L
144279 | nwickel 0.38 Hg, Total "2.00 ug/%
144279 | Phosphorus 93.75 Mg, Total 500.00 Hg/L
144279 Selenium 0.38 Hg, Total 2.00 Hg/L
144280 | Mercury 0.21 lg, Total 2.00 ug/L
144281 | Mercury 0.93 Hg, Total 2.00 Hg/L
144282 | Mercury 1.00 ug, Total 2.00 ug/L
144283 | Antimony 0.60 ug, Total 2.00 Hg/L
DL Report Continued on Next
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DETECTION LIMITS SUMMARY

E1S

Continued
LAB ID | ANALYTE DET LIMIT [ UNITS INSTRUMENT DL | UNITS
144283 | Arsenic 0.30 ug, Total 1.00 Hg/L
144283 Beryllium 0.03 Hg, Total 0.10 Hg/L
1442823 Cadmium 0.03 ug, Total 0.10 Hg/L
144283 | chromium 0.60 Hg, Total 2.00 pg/L
144283 | Lead 0.30 ug, Total 1.00 ug/L
144283 | Manganese 0.60 ug, Total 2.00 Hg/L
144283 | Mercury 0.60 ug, Total 2.00 ug/L
144283 | Nickel 0.60 Mg, Total 2.00 Hg/L
144283 | Phosphorus 150.00 Hg, Total 500.00 Hg/L
144283 Selenium 0.60 ug, Total 2.00 ug/L
144284 | Antimony 0.42 Ly, Total 2.00 Hg/L
144284 | Arsenie 0.21 ug, Total 1.00 ug/L
144284 Beryllium 0.02 Hg, Total 0.1¢0 Hg/L
144284 Ccadmium 0.02 Hg, Total 0.10 Hg/L
144284 Chromium 0.42 pg, Total 2.00 ug/L
144284 | Lead 0.21- Hg, Total 1.00 H9/L
144284 Manganese 0.42 Mg, Total 2.00 ug/L
144284 | Mercury 0.60 ug, Total 2.00 Hg/L
144284 | Nickel 0.42 ug, Total 2.00 Hg/L
144284 | Phosphorus 105.36 ug, Total 500.00 ug/L
144284 | Selenium 0.42 pg, Total 2.00 ug/L
144285 | Mercury 0.20 ug, Total 2.00 H9/L
144286 | Mercury 0.96 Hg, Total 2.00 Hg/L
144287 | Mercury 1.00 ug, Total 2,00 Hg/L

[ge )
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APPENDIX D.3.3

EPA METHOD 26 FLUORIDE LABORATORY DATA




£6/20/80 qid €-T dWI FHOLS YHIXZ| OU-9ZW-IDNA ¥zZd 6T€00
£€6/20/80 qid OVl ¥YIgdAL| OM-9ZH-EDH 93 8TE£00
£€6/20/80 qid 129 ®OTT1IS ¢ *‘dwl| ow-gzZw-adY 5d LTE00
£6/20/80 qtd HO®BN s+% ‘dwi| ou-9zW-ZOM £ 9TEQD
£6/20/80| - qid pesuty / £-1 °*sAdwI| QH-9ZH-HOA zd STEQD
£t6/20/80 qtd €-T dWI FHOLS WYIXF| €d-9ZH-TIH vzl P1E00
£6/20/80 qid OVHE YVIQZL| cH-9ZW-FOA 94 £1€00
£6/20/80 qid 189 EBOTTTS 9 "dul| cd-9ZH-3DY qd Z1€00
£6/20/80 qfd HO®N G+¢ -dul| ed-9ZW-HEDY €d TTE0O
£6/20/80 qid gasuty / €-1 ‘6dul| gd-9ZK-3DA Zd 0TE00
£6/20/80 qtd £€-T dWI FHOLS VIIXE| eu-9ZH-=ADOA vzd 60E00
£6/70/80 qfd ovd dVIQAL| ZU~-9ZH-EDMA 94 80£00
£6/20/80 qtd 18D BOTITS 9 ‘duwl| Zy-9ZW-EDY Sd LOEOOD
£6/20/80 qtd HOBN G+ ‘dwl| zy-9zZW~3ION £d 90£00
£€6/20/80 qlfd gasuty / ¢-{ °‘sdwy| Z4-9ZW-IOA zd S0£00
€6/20/80 qtd £-1 dWI FHOLS VUIXE| Td-9¢H-ZDA vzd Y0DEQD
€6/20/80 qtd ovd UVIQEL| TY-9zZW-FOM 94 £0£00
£6/20/60 qid 109 eOTTTSs 9 -dur| TY-9ZW-EOA L Z0£00
£6/20/80 gqtd HO®BN S+t -dur| TH-9ZH-H0X €4 TOE00
£6/20/80 qfd soButTy / €-1 *sdwl| TY-9ZR-3DX Zd 00€£00
89SUTY /M|sasuty ou adiy *q I a1 *ON *ON

83Usuo)D ajeq 3sd{euy| qw/2unyop | Tw/aunToA o1duwesg uny I24y30 Jautejuop|atdwes

9Z POY3laH 3IBO]

1 abeg ‘gl qop

OP:QESTT SWTY £6/20/80 ®3eq juiagd UMG59-26 °ON 3I0RI3UO)D

: 9507 d1TdHYS gTIAIL
*ONI ‘siI3
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ETS Analytical Services, Inc.

r .Proudly serving industry and gow;'crnment since 1973.
1 ’ A subsidiary of ETS International, Inc.

ETS, Inc.

1401 Municipal Road N.W.
Roancke, VA 24012
ATTN: Dr. Ted Handel

Re: Laboratory Analysis
BTSAS Client No. 6593
Project #92-655

Totwere Coky Bk Pld.w-(-

REPORT DATE/NUMBER: August 13, 1593 / 21§
ANLLYSIS FOR: Fluoride

METEOD OF ANALYSIS: USEPA Method 26

— SARKPLE ANALYSIS DATA
Lab ID: 144180 Client ID: KCE-M26-R1 Matrix: AQUEQUS
Other ID: 92-655WA Collected by: CLIENT

Collecticn Date: 08/02/93 Timea:
CRCANIC ANALYTES:

A USEPA Contract Laboratory

RECEIVED AUG { 8 1303

Received at ETSAS: 08/04/93

74.0 mg/1

Plucride
E>pnalysis Date: 9-AUG~1593 by: GAM
E»Method: Ton Chromatography: Det Limit=

Lycommenta: Repl = 73.80 mg/l; Rep2 = 74.

Run ID: 1Q010070
0.10 mg/1
20 mg/l; RPD = 0.5

“Lab ID: 144181 Client Ih: KCE~M26-RZ Matrix: AQUEQUS
Other ID: 92-655WA Collected by: CLIENT
Collection Date: 08/02/93 Time: Received at ETSAS: 08/04/93
Fluoride 106 mg/l ) ___"

L>Analysis Date: 9-AUG-1992 by: GAM

L>Method: Ion Chromatography; Det Limit= 0.10 mg/l
L>comments: Repl = 106.00 mg/Ll; Rep? = 106.00 mg/l; RPD = 0.0

Run ID: 10010070

Lab ID: 144182 Client ID: RCE-M26-R3 Matrix: AQUEQUS

Other ID: 92-655WA Collected by: CLIENT :

Collection Dats: 08/02/93  Time: Received at ETSAS: 08/04/93
Flucride 259 mg/1

b>Analysis Date: 9-AUG-1993 by: GAM

b>Method: Ion Chromatography; Det Limit= 0.10 mg/l
L comments: Repl = 260.00 mg/l; Rep2 = 258.00 mg/l; RPD = 0.8

Lab ID: 144183 Client ID: KCE-M26~R0
Other ID: 92-655WA Collected by:
Collection Date: 08/02/93 Timeas

1401 Muaicipal Road, NW - Roanokt_z; Virginia 24012-1309 - Telephone: 703-265-0004 - FAX: 703-563-4866

REPORT CONTINUED ON NEXT PAGE

Run ID: 10C10070

Matrix: AQUEQUS
CLIENT
Received at ETSAS: 08/04/93

k——n—-—-
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Report of 08/18/93
Page No. 2 -

I SAMPLE ANALYSIS DATA —
Lab ID: 144183 (continued)
Fluoride < 0.10 mg/l
L>Analysis Date: 9-AUG-1993 ° by: GAM Run ID: 10010070
L>Method: Ion Chromatography; Det Limit= 0.10 mg/l
Lycomments: Repl = <0.10 mg/l; Rep2 = <0.10 mg/l; RPD = 0.0

L J

NOTE: Bottle volumes: 144180 KCE-M26-R1 73 mls
144181 FRCE-M26-R2 68 mls
144182 RCE=M26-R3 80 mls
144183 KCE-MZ6-RO 58 mls
Quality Assurance performed on the above data is presented on the following page(sa).

If we may be of further assistznce, please contact us at any time.

Sincerely,

ETS ANMLYTI ERVICES, [INC.
th-

c 8 Southworth, Project Manager




ETS, Inc. .
Report of 08/18/93 1 J

Page No. 3
QUALITY ASSURANCE SUMMARY
CALIBRATION VERIFICATION

ANALYTE | onirs | TRUR FOUND %+ REC | gno RUN ID
Fluoride mg/1 1.90 1.89 99.5 | 75-125% 10010070

- Pluoride zg/1 1.90 1.89 99.5 | 75-125% | 10010070
Fluoride mg/1 2.0s 2.07 101.0| 75-125% 10010070
Flucride =g/l 2.05 2.05 100.0| 75-125% 10010070
Flucride mg/1 2.08 | 2.09 102.0| 75-125% 10010070

BLANKS
ANALYTE | onxrs | Founp | T¥PE | ono RUN ID
Fluoride mg/l | <0.10 ICB <0.1 ug/l 10010070
Fluoride mg/l | <0.10 CCB1 | <0.1 ug/l 10010070
Fluoride mg/l <0.10 CCB2 <0.1 ug/l 10010070
Fluoride mg/1 <0.10 CCB3 <0.1 ug/1l 10010070
Fluoride mg/l | <0.19 ICB <0.1 mg/1 10010070
Fluoride mg/1 <0.10 CCB1 <0.1 mg/1 10010070
Pluoride ng/1 <0.10 CCB2 <0.1 mg/l 10010070
Fluoride mg/1 <0.10 CCE3 <0.1l mg/l 10010070
SPIKES

LAB ID | ANALYTE | sampLE | sPk | AaDDED | s REC | QRO | row ID
144180 |Fluoride | 73.8 | 116.0 | 49.8 | 84.7 | 75-125% |10010070

QRO: Quality Assurance Objective; REC: Recovery; RPD: Relative Percent Difference
RC: Not Calculatable; DUP: Duplicate Analysis Result; SPK: Spiked Analyais Result.
For Duplicates <5X the Detection Limit (DL), * DI, shall apply for the QAC.

(
1



APPENDIX D.3.4

EPA METHOD 0030 VOC LABORATORY DATA




€6/20/80 qfd TYOOUVHD -~ Fdnl LSOA| cH-ISA-HOX 14 ¥2900
€6/20/80 qld XUNEL- FE0L ISOA| ZU~-1sA-3DY zd £2900
£€6/20/80 qfd Ovd ¥VIadIl| cH-ISA-EOA £d Z2900
£6/20/80 qfd TYODHYHD - E4NlL ISOA| zU-ISA-aDN T4 12900
£6/20/80 qld XYNAL- HEAL ISOA| ZU-ISA-3DA zd 0Z900
£6/20/80 qid OYd YvIqdl| ZH~ISA-EDA €4 61900
£6/20/80 qtd TYOOUYHO - HENI ISOA| Zd-ISA=-3dNH T4 871900
£6/20/80 qtd WYNIL- 39T ISOA| TH-ISA-IOH zd LT900
£6/20/80 qtd OYd ¥YIQdI| Td-ISA-30X £d 9T900
€6/Zo0/80 qfd TYOOUVYHO ~ HANL LSOA| Td-ISA~EDN T2 $1900
£6/20/80 qid XUYNIL- FEnl 1SoA| TY-ISA-IDY T $T900
£6/20/80 qtd DY ¥VIQEl| TH~ISA-3OA £d £1900
£6/20/80 qfd TYOOHVYHD ~ HENL ISOA| TH-ISA~FON Td Z1900
£6/20/80 qid XUNIL- AEAL ISOA| TH-ISA-HDHA za 11500
£6/20/80 qfd ovd ¥VIqAL| TU-ISA-ZOA £d 01900
£6/20/80 qtd TYOONWHO - 0L ISOA| TH-ISA-Z0A 14 60900
£6/20/80 qfd XUNAL- d80L ISoA| TH-ISA-ZOX cd 80900
£6/20/80 qid ovd HVIQIL| TY-ISA-EDA ] L0900
£6/20/80 qid TYODHVHD - HANL LSOA| TH-ISA-3DN Td 90900
azAteue|£6/20/80 qfd XUNAL- FE0L ISOA| TH-ISA-EDA zd 50900
£6/20/80 qid o¥e YVIaIl| Tu-ISA-aADA £d %0900
ezAteue|£6/20/80 qfd TYOOMVHD - FEnAl IS0A| TH-ISA-3OA 1d £0900
£6/20/80 qla ¥UNIL- 380l ISOA| TH~ISA-3O¥ zd 20900
€6/20/80 qld OYd HVIadL| TH-ISA-HEDOY £d 10900
£6/20/80 qld TYOOMYHD - 38Nl 1SOA| TH-ISA-TOA 1d 00900
89B8UTYH \3 BOBUTY oOu Oawhn.. *da‘I1 QI *ON "ON

S3USMOD ejeq asiTeuy | Tw/sunyos | TW/aWNTOA s1duweg uny IeYy30 aaurtejuop | etduwes

ISOA POY3ISH 388l

T abeg *a I qop

SE:ZZI9T SWIL  E6/T0/80 @3eQ JUTIJ YMGS9-26 °*ON 3oeIjuod

9017 FITdHYS aTdTId

"TONI ‘8183
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£6/20/80 qtd ovd UVIQHEL| £4-ISA-FDA £d 6%900
£6/20/80 qid TYOOUYHD - #9AL ISOA| E¥-ISA-FOA Td 8¥900
£6/20/80 alfd XVNAL- F8Nl ISOA| £u~ISA-#OA Zd L7900
£6/20/80 qid OYd HVIQHL| £H-ISA-EOM £d 9900
£6/20/80 qtd TYOOUYHO - HENL ISOA| EY-ISA-EDN Td S¥900
£6/20/80 qfd XYNEI~- 360l ISOA| €d-ISA-3oA zd ¥¥900
£6/20/80 qfd Ovd ¥VIQIL| £d-ISA-30A £d £$900
£6/20/80 qid TYOOHVYHD - HANL ISOA| €Y-ILSA-Z0A 14 ZH900
£€6/20/80 qid X¥NAL~ FE0L LSOA| €H-LSA-I0Y cd 1900
£6/20/80 qtd ovg ¥VIGHL| €U-IsA-HOM £d 0r900
£6/20/80 qfd TYOOHYHO -~ FENI ISOA| €H~ISA-FDA T4 6£900
£6/20/80 qld XYNII- Zdnl Ison| €U-IsA-3DN zd 8£900
£6/20/80 qld ovd YVIAHL| £4d-ISA-FOd £d LE900
£6/20/80 qfd TYODUVHD - @ENL LSOA| £H-ISA-EON T4 9£900
£6/20/80 qtd XYNAL- FENL ISOA| Z¥~-ISA-HOA zd SE900
£6/20/80 qtd OYE UVIgHL| Z¥-LsSA-3ZOA €d Y£900
£6/20/80 qld TYOOHVHD - FAAL ISOA| ZH~ISA-IOM Td £€£900
aziteue |£6/20/80 qlfd XUNIL- JANL ISOA| ZTU-LSA-3O¥ A" ¢€900
£€6/20/80 qid O¥d YVIQdlL| Zd-1SA-2oY €d TES00
azlyeur|£6/20/80 qlfd TYOOUVYHD -~ ddNl ISoA| Z¥-ISA-3OoM Td 0£900
£6/20/80 qfd B YYNIAL- FENL LSOA| Zd-ISA-IDA zd 62900
£6/20/80 qfd OVE UVIGEL| zd-ISA-30id £d 82900
£6/20/80 qtd TYOOHYHD - Zdnl LSOA| Zu-ISA-30¥ d LZ900
£€6/20/80 qtd XUYNAL- HENL ISOA| ZU-ISA~ION zd 97900
£6/20/80 qid OvE ¥v'Igdl| ZY¥-ISA-FOX £d 2900
saBuUTY /Mm|sasuTy ou edAL a1 ‘a1 *ON *ON

g3usuuoD) ajed 3si1euy| Tw’aunTop | Tw/aunopn atdwesg uny a9ay3io Jauteluc)|atdues

ISOA POYISH 3ISaL

7 obeg *@°I qor

£6/20/80 @3eQ 3UTad UYMS59-Z6 °"ON 3D°IJUCD

901 ZIT4dRYS aAITEIL
*ONI ‘Ss11
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CASE 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:
TLI PROJECT NO: 24685A&B

OBJECTIVE: Analysis of seven VOST tube pairs for the Method 8240 Tabie 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-
benzene-d5 and the surrogate standards 1,2-dichloroethane-d4, benzene-dé, and to-
luene-d8 were added in the amount of 0.25 ug to the tubes immediately prior to analy-

sis by GC/MS.
The GC/MS analysis conditions are listed below:

Purge and trap: Tekmar LSC-2000
Purge: 17 min.
Desorb Temperature: 250C
Desorb Time: 3 min.
GC CONDITIONS:
Column: 30 m x .53 mm x 03u J&W DB624
Program: 0 Chold .5 min. to 45 C at
. 10 C/min, to 90 Cat 6 C/min, hold
-4 min to 200 at 27.5 C/min.
MS CONDITIONS: '
Instrument: VG TRIO-1
Lab Base data system
Scan: 35-350 amu at .60 s/scan
Source temperature: 180C '
Interface: ) Jet Separator, 200 C
REPORT:

Enclosed with the case narrative are a project summary, client chain-of-custody,
TLI sample log-in sheets, instrument tracking forms and log book pages. The project
summary reports the amounts of detected con_‘té)ounds for all samples. Egstimate detec-
ton limits are reported in parentheses for non-detected compounds.

em e e e e o



TRIANGLE LABORATO. :S OF RTP, INC. Au_ ;t19,1995
CASE NARRATIVE 24685

The data are reported as quantitation reports, total ion chromatograms, interim
reports, and spectra of detected compounds. The quantitation report header gives the
sample and calibration file names as well as the client sample name, sample
number, TLI project number, and the dates of analysis and report. The raw areas and
retention times found on the quantitation report are from the interim report. The
response factors used for the VOST tubes are the average response factors from the
initial calibration. All injtial 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
amounts for the target compounds and sumﬁate standards are reported in total micro-
grams (ug. Sample calculations are shown below. If the target compound is detected, a
code of ‘D’ is reported. If the target compound is detected but at a level below the

uantitation limit or above the calibration range, a code of 'E’ or estimated is reported.
the target compound is not detected, a code of 'ND’ or not detected is reported.
Estimated 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 samples were analyzed on August 11, 1993 and were calibrated against a
standard five point initial calibration. These samples were 60657/00659 T/TC,

. 00654/00656 T/TC, 00630/00632 T/TC, and 00603 /00605 T/TC. Three of these samples

were found to contain several target analytes exceeding the calibration limit of one
microgram. After discussion with the client, three additional samples were analyzed
against an initial calibration with an extended range for chloromethane, toluene, ben-
zene, acetone, 2-butanone, and m-/p-xylene. The upper limit for this calibration is 10 ug

- for acetone and 2-butanone, 5 ug for chloromethane, toluene, benzene, and m-/p-xy-

lene, and 1 ug for ail other comgounds. The samples analyzed against this extended
ICAL were 00600/00602 T/TC, 00633/00635 T/TC, and 00651/00653 T/TC.

As requested all tube pairs were analyzed in tandem. All samples were analyzed
within the fourteen day sampling to analysis holding period.

The compounds chloromethane, acetone, 2-butanone, benzene, toluene, and m-
/p-xylene were all above the calibration range in samples 00603 /00605 T/TC,
00630/00632 T/TC, and 00654/00655 T/TC. These compounds are flagged with an "E’
on the report and should be considered estimates. Benzene was found to have a satu-
rated spectrum in.these three samples, and the quantitations for benzene should there-
fore be considered underestimates. N

Although 00600/00602 T/TC was analyzed against the extended calibration,
acetone still exceeded the calibration limit in this sample.

_ All internal standard areas and surrogate standard percent recoveries were
within criteria for the matrix. :

The laboratory blank VOSTBLK081193 T/TC analyzed along with the samples
was found to contain the target analytes methylene chloride and toluene at levels below
the quantitation limit. The laboratory blank VOST081393 T/TC was found to contain
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 compounds should be considered native to the sampies unless
they are detected at levels at least five times that found in the associated b




TRIANGLE LABORATORIES OF RTF, INC. August 19, 1993
CASE NARRATIVE 24685

The four ketone analytes reported for the VOST samples are acetone, 2-buranone,
4-methyl-2-pentanone, and 2-hexanone. While these compounds are Method 8240
Table 2 analytes, they are not addressed by Method 5040, and often experience erratic
recoveries from VOST. All ketone results for VOST matrices should therefore be con-

sidered semi-quantitative.

SAMPLE CALCULATIONS:
Response Factor (RF) = {area analyte) x (amt IS)
(area IS) x (amt analyte)
Amountin ug = (area analyte in samﬁle: x (amt IS5)
(area IS) x (avg ical
Where:

ical = initial calibration

ccal = continuing calibration

IS = internat standard

amt IS = amount of internal standard = 0.25 u

amt analyte ical = amount of analyte in the ic§ =.1to1.0ug

For Triangie Laboratories of RTF, Inc.,

Report Preparation: Quality Control:

gj"a\ et | JNUXVO(»U |

Selena Armistead Amy Wi

Report Preparation Chemist Report Preparation Chemist
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801 Capitoia Dr.
Durham, NC 27713
(919) 544-5729

Trangle Laboratories of RTP, Inc.

Sampie File: rX763

Response File: [ICALFGPT
Date Analyzed : 08/13/93
Date Reported : 08/19/93

Sample [D: 0C
TLIID: 68-178-1/2

00602 T/TC KCE-VST-RI

ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard

Project Number: 24685
l Quandration Results Method 8240
l Analyte Ara  RF  RTISID Amount Code Quan  FLAG
. ‘ ug Limit
l Bromechloromethane 2070 542 1 {
Chioromethane 8212 0915 141 1 1.083 E 0.05 ———
Vinyt Chloride 0 1025 000 1 0.002 ND 0.05 —_—
l Bromomethane 1463 1.087 205 1 0.163 D "0.05 P
Chloroethane 571 0.828 218 1 0083 D 0.05 —_
l Trichlorofluoromethane 2196 4564 253 1 0.058 D ° 0.03 S
1,1-Dichlocoethene _ 116 2.000 316 1 0.007 E 0.05 —_—
Carbon disulfide 0 7.386 000 1 0.001 ND 0.05 —_
l' Acetone 13582 0.188 335 1 11.932 E 0.05 —_—
Methylene chioride 1032  1.789 376 1 0.070 D 0.05 _—
trans-1,2-Dichloroethene 0 2138 000 1 0.001 ND 0.05 —_—
' l 1,1-Dichloroethane 0 3.654 000 1 0.001 ND - 0.05 —_—
dis-1,2-Dichloroethene 0 2145 000 1 0.001 ND 0.05 .
Chloroform 0 4743 000 1 0.001 ND 0.05 —_—
1,2-Dichlorocthane 0 2457 000 1 0.001 ND 0.05 —_
1,4-Diflusrobenzene 11256 668 2 1
Vinyl acetaze 0 0396 000 2 0001 ND 0.05 -
2-Bumanone 1210 0.010 525 2 2.688 E 0.05 _
1,1,1-Trichloroethane 0 0889 000 2 0.001 ND 0.05 -
Carbon tetrachloride 0 0882 000 2 0.001 ND 0.05 —_—
Benzene 178701 1474 613 2 2693 E 0.05 _
Trchloroethene 0 0574 000 2 0.001 ND 0.05 —_
1,2-Dichloropropane 0 0400 000 2 0.001 ND 0.05 _—
Bromodichloromethane 0 0687 000 2 0.001 ND 0.05 -
ds-1,3-Dichloropropene 0 0639 000 2 0.001 ND 0.05 -
trans-1,3-Dichloropropene 0 0533 000 2 " 0.001 ND 0.05 —
1,1,2-Trichloroethane 0 02862 000 2 0.002 ND 0.05 —_
Dibromochioromethane 0 0417 000 2 0.001 ND 0.05  ___
Bromoform 0 0.188 0.00 ‘2‘ 0.002 ND 0.05 -
Chlombcn:nenc-d’ 13444 111 3 I
4-Merhyi-2-pentanone 0 0084 000 3 0.004 ND 005 —_
Toluene 118542 0945 831 3 2333 E 0.05 —_
Tetrachloroethene 0 0440 000 3 0001 ND 005  ___
2-Hexanone 0 0.047 000 3 0008 ND 0.05 —_—
Chlorobenzence 10582 1038 1115 3 0.190 D 0.05 -
Ethylbenzene 6836 0584 1143 "3 0218 D 0.05 ——
m-/p-Kylene 53830 0810 1167 3 1236 D 010 —_—

Orgrep v4 3
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,+mangle Laborataries of RTP. Inc.

" 801 Capitola Dr.

Durham, NC 27713

Sample File: FK763
Response File: [CALF6PT
Dare Analyzed : 08/13/93

Samele [D: 0C 00602 T/iTC KCE-V/ST-21
TLIID: 68-178-1/2

- (919) 544-5729 Date Reported : 08/19/93
Project Number: 24685
Quantitaton Results Method 8240 .
Analyte Area RE  RTISID Amount Code Quan  FLAG
ug Limit
o-Xylene 16718 0.680 1240 3 0457 D 005  ___
Styrene 0 1063 000 3 0.001 ND 0.05
1,1,2.2-Tetrachloroethane 0 0157 000 3 0.002 ND 0.05 R
Surrogate Summary Area RF RTISID Amount  Code %REC
(ug)
I.Z-Didﬂorocdune-d‘ 5096 2292 609 1 0268 D 107
Bcnz:nc—d‘ 20352 1.441 6.08 2 0314 D 126
To!ucnc-d1 17559 1206 3871 3 0271 D 108
- H %A
Reviewed by oY ] Dare AN
ND -Not Detected; D- Detected; E- Estimated; I- Interral $tandard Orgrep v4.3

Y |
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l/T riangle Laboratories of RTP, Inc.

801 Capitola Dr.

Sample File: FK747

Response File: ICALF731

Sample [D: 00~

‘00605 T/TC KCE-Y

TLI ID: 68-178-5/4

l Ducham, NC 27713 Date Analyzed : 08/11/93
(919) 544-5729 Date Reported : 08/19/93
Project Number: 24685
' Quanciuton Results Method 8240
Analyte Area RF RTISID Amount  Code Quan  FLAG
. ug Limit
l Bromochloromethane 2293 543 | 1
Chloromethane 7665 0.799 140 1 1.046 E 0.05 —_
Vinyi Chloride 6 1.025 000 ! 0.002 ND 0.05 -
. Bromomethane 3392 1.086 204 1 0340 D 0.05 -
Chloroethane 1055 0828 217 1 0139 D 0.5 -
Trichlorofluoromethane 6198 4.564 253 1 0.148 D 0.05 —_
. 1.1-Dichloroethene 251 2000 317 1 0014 E 0.5 -
Carbon disulfide 0 738 000 1 0.001 ND 0.05 -
' Acetone 7983 0201 348 1 4329 E 005  ___
Methylene chioride 6077 1789 377 1 0370 D 005 - ____
trans-1,2-Dichloroethene 0 2138 000 1 0.001 ND 0.05 -
l 1,1-Dichlorocthane 0 3654 000 1 0.001 ND 0.5 -
dis-1,2-Dichloroethene 0 2145 000 1 0.001 ND 0.05 -
Chioroform 0 4743 000 1 0.001 ND 0.05
1.2-Didhloroethane 0 2457 000 1 0.001 ND 0.05
1,4-Difluorobenzene 11513 669 2 I
Vinyl acetate 0 039 000 2 0.001 ND 005 —
2-Butanone 1667 0.011 532 2 3292 E 0.05 —_—
1.1,1-Trichloroethane 0 0889 000 2 0001 ND 0.05 _
Carbon tetrachloride 0 0882 000 2 0.001 ND 0.05 -
Benzene 254434 1.503 614 2 3676 E 005  SAT
Trichloroethene 0 0574 000 2 0.001 ND 0.05 _
1,2.Dichloropropane 0 0400 0.00 2 0.001 ND 0.05 —_—
Bromodichloromethane. 0 0687 000 2 0.000 ND 0.05 -
| cis1.3-Dichloropropene 0 0639 000 2 0.000 ND 0.0%  ___
trans-1,3-Dichloropropene 0 0533 000 2 0.001 ND 0.05 —
| g 1,1,2-Trichlorocthanc 0 0262 000 2 0002 ND 005  ___
| Dibromochloromethane 0 0417 000 2 0.001 ND 0.05 _—
Bromoform 0 0188 000 2 0.002 ND 0.05 -
Chlorobenzened, 13582 112 3 I
4-Methyl-2-pentanone o 0084 000 3 0.004 ND 0.05 —
Toluene 219679 0.852 883 3 4746 E 005 -
Tetrachlorocthene 0 0439 000 3 0.001 ND 0.05 -
2-Hexanone o 0047 000 3 0.008 ND 0.05 .
Chlorobenzene 19883 1.038 1116 3 0353 D  0.05 -
Echylbenzene 11921 0.584 1144 3 0376 D 005  _ __
m-/p-Xylene 129055 0792 1169 3 2999 E 0.0 -
l ND -Not Detected; D- Detected: E- Estimated; I- Internal Standard Orgrep v43

LY
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l{ria.nu[c Laboratories of RTP. inc. Sample File: FX747 Sample ID: 0677200605 T/TC XCTE-VS
801 Capitoia Dr. Response File: iC.ALF731 TLIID: 68-170-214
Durham, NC 27713 Date Analyzed : 08/11/93
(919) 544-5729 Date Reported : 08/19/93
Project Number: 24685
Quantitation Resuits Method 8240
Analyte Area RF RTISID Amount Code Quan  FLAG
ug Limit
o-Xylene 35760 0.680 12.41 3 0968 D 005
Styrenc 0 1.063 200 3 0.001 ND 0.05 —
1,1,2,2-Tetrachloroethane 0 0157 000 3 0002 ND 0.05
Surrogate Summary Area RF RTISID  Amount Code %REC
(ug)
1.2-Dichioroethane-d, 7334 2292 611 1 0349 D 140
Benzene-d 23054 1.441 611 2 0347 D 139
Toluene-d, 18255 1206 872 3 0279 D 112
Reviewed by Si Due_ B AT B
ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard Orgrep va3
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"Trianglc Laboratories of RTP, Inc.

801 Captwola Dr.
Durham, NC 27713
(919) 544-5729

Sample Fiie: FK740

Response File: I[CALF731
Date Analyzed : 08/11/93
Darte Reported : 08/19/93

Sample [D: 00
TLIID: 68-178-21/22

90632 T/TC KCE

Project Number: 24685
. Quantiration Results Method 8240
Analyte T A RF RTISID Amount  Code Quan  FLAG
. ug Limic
Bromochloromerhane 2533 543 1 [
Chloromethane 8915 0799 140 1 Lol E 005 -
Vinyl Chloride 0 1.025 000 1 0.002 ND 0.05 —_
Bromomethane 4204 1.086 205 | 0.382 D 0.05 —
Chloroethane 1071 0828 218 1 0.122 D  0.05 -
Trchloreflucromethane " 137 4564 254 1 0003 E 0.05 -
.I.I-Didzlorocthenc 186 2000 317 1 0009 E  0.05 -
Carbon disulfide 3290 7.386  3.30 1 0044 E  0.05 —
IA:zlonc 10585 0201 350 1 5197 E 005  ___
Methylene chloride 865 1789 377 1 0048 E  0.05 -
rans-1,2-Dichloroethene 0 2.138 000 1 0.001 ND 0.05 -
1,1-Dichloroethane 0 3654 000 1 0.001 ND 0.05 —
cis-1,2-Dichloroethene 0 2145 000 1 0001 ND 005  ___
Chloroform 0 4743 000 | 0.001 ND 0.05 —_—
1.2-Dichlorocthane 0 2457 000 1 0.001 ND 0.05 -
1,4-Diflucrobenzene 13179 670 1 1
inyl acerate 0 0396 000 2 0.001 ND 0.05 -
-Butanoné 2510 0011 532 2 4329 E  0.05 -
1,1,1-Trichloroethane 0 08389 000 2 0.001 ND 0.05 -
.C'nrbon eetrachloride 0 0882 000 2 0.001 ND 0.05 —_
Benzene 247773 1503 614 2 3127 E  0.05 AT
richloroethene 0 0574 000 2 0.001 ND 0.05 —
.{.I-Didxlo_mpmpm: @ 0400 000 2 0.001 ND 0.05 —
Bromodichloromethane 0 0687 000 2 0.001 ND 0.05 —_—
is-1,3-Dichloropropene 0 0639 000 2 0.001 ND 0.05 —_—
trans-1,3-Dichloropropene 0 0533 000 2 0001 ND 0.05 —
,1.2-Trichloroethane . 0 0262 000 2 0.001 ND 0.05 e
'Dibmmodﬂommme 0 0417 000 2 0.001 ND 0.05 -
Bromoform 0 0188 000 2 0.002 ND 0.05 -
orobenzzne-ds 15493 1112 3 i
Methyl-2-pentanone 0 0084 000 3 0.004 ND 0.05 —_—
Toluene 180306 0.852 8.83 3 3415 E 005 -
etrachlorocthene ‘ 0 0439 000 3 0.001 ND 0.05 .
Hexanone 0 0047 000 3 0007 ND 0.05 —_—
orobenzene 2596 1.038 1117 3 0351 D  0.05 —
thylbenzene 9445 0584 1144 3 0261 D  0.05 I
m-/p-Kylene 94254 0792 1169 3 1920 D 0.10 -

ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard

Orgrep vi3

YST-R2




iangle Lsboracories of 1T, Inc. Sampie File: FX746 Sampic [D: 00630100632 T/TC KCE-VST-R2
- 801 Capiwla Dr. Response File: ICALF731 TLIID: 68-17. 22
Durham, NC 27713 Date Analyzed : 08/11/93
(919} 544-5729 Date Reported ; 08/19/93
Project Number: 24685

Quantimcon Results Method 8240

Analyte : Area~  RF RTISID Amount  Code Quan  FLAG
' ug Limit
o-Xylene ' 26288 0.680 1241 3 0624 D 0.05
Styrene 0 1063 000 3 0001 ND 0.05  ___
1,1.2,2-Tetrachloroethane 0 0157 000 3 0.002 ND 0.05
Surrogate Summary Area RE RTISID Amount Code %REC
(ug)
1.2-Dichloroethane-d, 6909 2292 612 1 0297 D 119
Bcnzcnc-d‘ . 23284 1.441 610 2 - 0307 D 123
Tolu:ne-d' 20417 1206 873 3 0273 D 109

Reviewed by ‘SA Date g Iﬂ_lo'3

ND -Not Detected; D- Detected; E- Estirated; I- Internal Standard Orgrep v43

T —




e 4 e —.

."lriangic Liborzeories of RTP, Inc Sampie File: FX764 Sample ID: 00¢°2/00635 T/TC XCE-VST-R2
801 Capicola Dr. Response File: ICALFGPT TLIID: 68-17. .3/24
Durham, NC 27713 Date Analyzed : 08/13/93
{919) 544-5729 Date Reported : 08/19/93

Project Number: 24685

. Quantitation Results Method 8240
Anaiyte Area RE RTISID Amount Code Quan  FLAG

I ‘ ug Limit
Bromochloromethane ' 1957 541 1 1
Chloromethane 6451 0915 140 1 0901 D 0.0% —_
Vinyl Chloride ¢ 1025 000 1 0.002 ND 0.05 -
Bromomethane 1366 1.087 203 1 0161 D .0.05 —_
Chloroethane 573 0.828 217 1 0089 D  0.05 —_
Trichlorofluoromethane 2532 - 4564 252 1 0071 D 0.05 —_—

.. 1.1-Dichloroethene 114 2000 316 1 0007 E 005  ___
Carbon disulfide 1609 7.386 329 1 0.028 E 0.05 -
Acerone 4763 '0.188 345 1 3237 E 0.05 —_
Methylene chloride 825 1789 376. 1 0059 D  0.05 -
trans-1,2-Dichloroethene ¢ 2.138 000 1 000t ND 0.05 -
1.1-Dichloroethane 0 3654 000 1 0001 ND 0.05 -
cis-1,2-Dichloroethene 0 2145 000 1 0.001 ND 0.05 —_—
Chioroform 0 4743 0.00 1 0.001 ND 0.05 -

. 1,2-Dichloroethane 0 2457 . 600 1| 0.001 ND 0.05
1,4-Difluorobenzene 10748 668 2 I

l Vinyl acetate 0 039 000 2 '0.001 ND 005  ___
2-Butznone 741 0.010 530 2 1.724 E 0.05 _
1.1,)-Trichlorocthane 0 0889 000 2 0001 ND 0.05 _

. Carbon tetrachloride 6 0.832 0.60 2 0.001 ND 0.05 —_
Benzene 169550 1.474 612 2 2.675 E 0.05 —_—
Trichloroethenc 0 0574 000 2 0.001 ND 0.05 R

l 1,2-Dichloropropane 0 04060 000 2 0.001 ND 0.05 —_
Bromodichloromethane 0 0687 000 2 0.001 ND 0.05 -
ds-1,3-Dichloropropene 0 0639 000 2 0.001 ND 0.0 -
trans-1,3-Dichloropropene 0 0533 000 2 0001 ND 005  _ _
1.1,2-Trichloroethanc 0 0262 . 000 2 0002 ND 005  _
Dibromochloromethane 0 0417 000 2 0.001 ND 0.0 —_—
Bromoform 0 0.188 000 2 0.002 ND 0.05 —_
Chlorobenzene-d, 11953 11.10 3 I o
4-Methyl-2-pentanone 0 0084 000 3 0.005 ND 0.05 S
Tolucne 81719 0945 880 3 1809 E 005  ___
Tetrachloroethene 0 0440 000 3 0001 ND 0.05 -
2-Hexanone 0 0.047 000 3 0.009 ND 0.05 —_
Chlorobenzene 9299 1.038 1115 3 0.187 D 0.05 -
Ethylbenzene 4111 0584 1142 3 0147 D 005 —_
tn-/p-Xylene 32264 0.810 1166 3 0833 D 0.10 —_—

(
I
! . ND -Not Detected; D- Detected; E- Estimated; I Internal Standard Orgrep v43




l'ﬁangic Laboratories of RTP, Inc.
. 801 Capirola Dr.

Durham, NC 27713

(919) 544-5729

Sample File: FX764

esponse File: [CALFGPT
Date Analyzed : 08/13/93
Date Reported : 08/19/93

Sampie [D: 00633/00635 T/TC XCE-VST-R2

TLIID: 68-17¢ 24

Projéct Number: 24685
Quan:indon Results Method 8240
Analyte Area RF RTISID  Amount Code Quan  FLAG
ug Limic
o-Xylene 10280 0.680 12.39 3 0316 D 0.05
Styrene 0 1.063 000 3 0.001 ND 0.05
1,1,2.2-Tetrachloroethane ¢ 0157 000 3 0.003 ND 0.05
Surrogate Summary RF RTISID Amount  Code %REC
(ug)
1.2- Dichlorocr.hznc-d‘ 4957 2292 609 1 0276 D . 110
chxnc-d‘ 19078 1.441 608 2 0308 D 123
Tolucne-d' 15475 1206 870 3 0268 D 107
Reviewed by 6& Date _j&ﬁ/i—s
ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard Orgrep v43

L ———

|___mms  mas B

|



rangie Laboratories of RTP, Inc. Sampie File: FK765 Sample [D: 00651/00655 7. 7C KCE-VST-R3
801 Capitola Dy. Response File: ICALFGPT TLIID:68-1; /36
Durham, NC 27713 Date Analyzed : 08/13/93
(919) 544-5729 : Date Reported : 08/19/93
Project Number: 24685

. Quantitation Results Method 8240

Analyte Arca RF RTISID Amounc  Code Quan  FLAG
1 S
Bromochloromethane 1937 541 1 I
Chloromethane ‘ " 8333 0915 141 1 1175 £ 0.09 S
Vinyl Chloride 0 1025 000 1 0.003 ND 0.05 —
Bromomerthane 1159 1.087 204 1 0.138 D 0.05 —_
Chloroethane 675 0828 217 1 0.105 D  0.05 _—
TrichloroAuoromethane 10883 4.564 253 1 0308 D 0.05 —
. 1.1-Dichloroethene 1778 2000 3.6 | 0.115 D 0.05 .
Carbon disulfide 1731 7386 329 1 0030 E 005 —
Acetone 6352 0.188 350 1 4361 E 005 -
Methyiene chioride 906 1789 376 |1 0.065 D  0.05 -
trans-1,2-Dichloroethene 0 2138 000 1 0.001 ND 0.05 -
. 1,1-Dichloroethane 0 3654 000 1 0001 ND 005  ___
dis-1,2-Dichloroethene 0 2145  0.00 1 0.001 ND 0.05 -
Chloroform 0 4743 000 1 0.001 ND 0.05 _
1.2-Dichloroethane 0 2457 000 1 0.001 ND 0.05 -
1,4-Difluorobenzene 10234 668 2 I
Vinyl acetare ' 0 039% 000 2 0.001 ND 005  _
. 2-Butanone 697 0010 530 2 1703 E  0.05 -
1.1,1-Trichlorocthane - 16072 0889 568 2 0442 D  0.05 —
Carbon tetrachloride 0 0882 000 2 0.001 ND 005  _
Benzene 162671 1474 612 2 269 E 005 -
Trichloroethene 0 0.574 000 2 0.001 ND 0.05 —_
1.2-Dichloropropane 0 0400 000 2 0001 ND 005  ___
Bromodichloromethane 0 0687 000 2 0.001 ND 0.05 _—
ds-1,.3-Dichloropropenc 0 0639 000 2 0.001 ND 0.05 —
trans-1,3-Dichloropropene 0 0533 000 2 0.001 ND 0.06 —_
1,1,2-Trichloroethane 0 0262 000 2 0.002 ND 0.05 -
Dibromochloromethane 0 0417 000 2 0.001 ND 0.05 -
Bromoform 0 0188 000 2 0.003 ND 0.05 -
Chlorobenzene-d, ' 12029 11.09 3 I
4-Methyl-2-penaanone ¢ 0084 000 3 0.005 ND 0.05 -
Toluene ' 69201 0945 8.80 3 1522 E 005 —
Tetrachloroethene i 0 0.440 000 3 0.001 ND 0.05 —
2-Hexanone 0 0047 000 3 0.009 ND 0.05 _
Chiorobenzene 5485 1.038 1114 3 0.110 D 005 -
Ethylbenzene 3861 0584 1142 3 0.137 D 0.05 _
m-/p-Xylene 26026 0810 1165 3 0668 D  0.10

. ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard Orgrep v43




Lriangle Laboratories of RTP, [nc.
g 801 Capitola Dr.

Durham. NC 27713
(919) 544-5729

Quantitation Results Method 8240

Sample File: FK765
Response File: ICALFGPT
Darte Analyzed : 08/13/93
Date Reported : 08/19/93
Project Number: 24685

Sample [D: 0077 /00653 T/TC KCE-VST-R3
TLIID: 68-17¢ .3/36

Analyte RE  RTISID Amounc  Code Quan  FLAG
ug Limir

o-Xylene 8996 0.680 1238 3 0275 D 005  ___

Styrene 0 1063 000 3 0.001 ND 005  ___

1,1,2,2-Tewrachioroethane

¢ 0157 000 3

0.003 ND 0.05

Surrogate Summary

RF RT ISID

Amount Code %REC
(ug)

1 .2-Didxlomcthanc-d‘
Benzenc-ds

Tolucnc-d.

Reviewed by ')A-

5251 2292 609 1
18954 1.441 608 2
15388 1206 870 3

e & 171,35

0296 D 118
0321 D 128
0265 D 106

ND -Not Detected; D- Detected; E- Estimated:; |- Internal Standard Orgrep vd.3

!--!l---—--‘
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Triangie Laboratories of RTP. Inc.

801 Capirola Dr.

Sampie File: FK745
Response File: ICALF731

Sampie [D: 00

00656 T/TC KCE-VST-R3

TLIID: 68-175-57/38

l Durham, NC 27713 Date Analyzed : 08/11/93

{919} 544-5729 Date Reported : 08/19/93

. Project Number: 24685

. Quantitation Results Method 8240
Analyte Area RE RTISID Amount Code Quan FLAG

' ug Limit

l Bromochloromethane 2580 543 1 I
Chloromethane 22723 0.799 141 1 2755 E 0.05 —_—
Vinyl Chloride 0 1.025 000 1 0002 ND 0.05 —_—

. Bromomethane 5450 1086 204 1 04%0 D 005  ___
Chloroethane 1765 0.828 2.18 1 0207 D 0.05 —

| Trchlorofluoromethane 16189 4564 253 1 0344 D 0.05 —

. 1,1-Dichloroethene 3483 2.000 3.17 1 0.169 D 0.05 _—
Carbon disulfide 3194 7.286 330 | 0042 £ 0.05 -

: . Acetone 26897 0201 3.44 1 12964 E 0.05 —_—
Methylene chioride 3672 1.789 771 0.199 D 0.05 —_—
. trans-1,2-Dichloroethene 0 2138 0.00 1 0.001 ND 0.05 -

l 1,1-Dichlorocthanc 0 3654 000 1 0.001 ND 005  ___
cs-1,2-Dichloroethene 0 2145 000 1 0.001 ND 0.05 -
Chloroform 0 4743 0.0 1 0.001 ND 0.05 —

' 1,2-Dichloroethane 0 2457 000 1 0.001 ND 0.05 —
1.4-Difluorobenzene 13187 670 2 I

l Vinyl acetate 0 039 000 2 0.001 ND 0.05 -
2-Butanone 1555 0.011 529 2 2681 E 0.05 o
1,1,1-Trichloroethzne 30284 0.889 570 2 0.646 D 0.05 —_
Carbon tetrachloride 0 0.882 000 2 0.001 ND 0.05 —_—
Benzene 234248 1503 614 2 2955 B 005  ONT
Trichloroethene 0 0574 000 2 ©0.001 ND 0.05 —

l 1,2-Dichloropropane 0 0400 000 2 0.001 ND o0.05 -
Bromodichloromethane 0 0.687 0.00 2 0.001 ND 005 -
cis-1,3-Dichloropropene 0 0639 000 2 0.00t ND 0.05 —_
trans-1,3-Dichloropropene 0 0533, 000 2 0.001 ND 005 —_—
1.1,2-Trichloroethane 0 0262 000 2 0001 ND 0.05 —_—
Dibromochloromethane 0 0417 000 2 0.001 ND 0.05 -
Bromoform ¢ 0188 000 2 0.00z "ND 0.05 —_—
Clﬁombcnnnc-d, 15722 11.12 3 [

' 4-Methyl-2-pentanone 0 0084 000 3 0.004 ND 0.05 —_
Toluene 162034 0852 8.83 3 3024 E 0.05 —_—
Tetrachloroethene 0 0439 000 3 0.001 ND 005  ____
2-Hexanone a 0047 000 3 0.007 ND 0.05 —_—
Chlorobenzene 13531 1.038 11.17 3 0207 D 0.05 —_

' Edhylbenzene 9436 0.584 1144 3 0257 D 0.5 -
m-/p-Xylene 70768 0792 1169 3 141 D 010 ___

l ND -Not Detected; D- Detected; E- Estimated; I- Intermai Standard Orgrep va3




iangie Laboracories of RTP. Inc. Sample File: FX745 Sampie [D: 006%4/00636 T/7 7 XCE-VST-R3

/801 Capitola Dr. Response File: ICALF731 TLIID: 68-17. /38
" Durham. NC 27713 Date Analyzed : 08/11/93
(919) 544-5729 Date Reported : 08/19/93
Project Number: 24685

Quantitation Resules Method 8240

Analyte Area RF RTISID  Amount Code Quan  FLAG
ug * Limic
o-Xylene 22394 0.680 1241 3 0.524 D 0.05 _—
Seyrene 0 1063 000 3 . 0001 ND 0.05
1,1.2.2-Tetrachloroethane 0 0.157 0.00 3 0002 ND 0.05
Surrogate Summary Area RF RTISID  Amount Codz %REC
(ug)
1.2-Dichlorocthane-d, 6021 2292 611 1 0255 D 102
Bcnz:nc-d‘ 23069 1.441 6.09 2 0304 D 122
Toluene-d, : 21263 1206 872 3 0280 D 112

Reviewed by Sﬂ- | Due O dﬁ/%

ND -Not Detected; D- Detected; E- Estimated; I Internal Standard Orgrep v43

o e e e e




——————————

I gle Laboratories of RTP?, Inc. Sampic Eile: FR745 Sa.mpic iD: VOSTBLKO81193 TITC
01 Capicola Dr. Response File: ICALF731 TLIID: VOS™  X081193T/TC
Durham, NC 27713 Dace Analyzed : 08/11/93
(919) 544-5729 Date Reported : 08/18/93
Project Number: 24685
. Quantiaation Resules Method 8240
Analyee RFE  RTISID Amount ‘Code Quan  FLAG
' ug Limit
o-Xylene 0.680 000 3 0.001 ND 0.05
Styrene 1.063 0.00 3 0.001 ND 0.05
1.1,2.2-Terrachloroethane 0.157 000 3 0.002 ND 0.05
. Surrogate Summary RF RTISID Amount  Code %REC
| (19
. 1,2-Dichloroethane-d X 4649 2292 609 1 0210 D B4
Bcnzcne—d‘ . 20610 1.441 609 2 0274 D 110
. Toluene-d, . 20295 1206 871 3 0292 D 17
.Rcvicwedby SH pue /10, T
. ND-Not Detected; D- Detected; £- Estimated; |- [nternal Standard Orgrep v4.3




~Tnangic Laboratories of RTP. [nc. Sample Fiie: FK743 Samopie [D: VO TLK061193 TVTC
801 Capitola Dr. Response File: ICALF731 TLIID: VOST b 081193T/TC
Durham. NC 27713 Date Analyzed : 08/11/93
(919) 544-5729 Date Reported : 08/18/93

' Project Number: 24685
Quandration Resules Method 8240
Analyte  Area RF RTISID  Amount Code Quzn  FLAG
ug Limiz
Bromochioromethane 2410 542 1 [
Chloromethane ¢ 0799 000 1 0.003 ND 0.05
Vinyl Chloride 0 1.025 0.00 1| 0.002 ND 0.05
Bromomethane 0 1.086 0.00 1 0.002 ND 0.05 _
Chloroethane 0 0828 000 1 0.003 ND 0.05 -
Trichlorofluoromethanc 0 4564 000 1 0.001 ND 0.05 P
1,1-Dichlorocthene 0 2006 000 1 0.001 ND 0.05 -
Carbon disuifide 0 738 000 1 0.001 ND 0.05 -
Acetone . 0 0201 000 1 0.010 ND 0§05 —_
- Methyiene chloride 182 1.789 376 1 0.011 E 0.05 -
trans-1,2-Dichloroethenc ¢ 2138 0.00 1 0.001 ND 0.05 -
1.1-Dichloroethane 0 3.654 0.00 1 0.001 ND 005 —_—
ds-1.2-Dichloroethene 0 2.145 0.00 1 0001 ND 0.05 —_—
Chloroform 0 4743 000 1 0.001 ND 0.05 e
1.2-Dichloroethane 0 2457 000 1 0.001 ND 0.5 .
1,4-Difluorobenzene 13056 669 2 1
Vinyl acetaze 0 039 000 2 0.001 ND 0.05 L
2-Butanone 0 0011 000 2 0.035 ND 0.05 _—
1,1,1-Trichlorocthane 0 0889 000 2 0.001 ND 0.05 —_—
Carbon tetrachloride 0 0882 000 2 0.001 ND 0.05 —_
Benzene 0 1.503 000 2 0.001 ND 0.05 —_—
Trchloroethene 0 0574 0oo 2 0.001 ND 0405 —_—
1,2-Dichloropropane 0 0400 000 2 0.001 ND 0.05 S
Bromodichloromethane 0 0687 000 2 0.001 ND 0.5 .
cis-1,3-Dichloropropene 0 0639 000 2 0001 ND 005  ___
trans-1,3-Dichloropropene 0 0533 000 2 0.001 ND 0.05 _—
1.1.2-Trichloroethane 0 0262 000 2 0.001 ND .05 —_
Dibromochicromethane 0 0417 0060 2 0.001 ND 0.05 —_
Bromoform 0 0.188 000 2 0.002 ND 0.05 —_—
Ch.lombe:mnc-d’ 14395 1111 3 I
4-Methyl-2-pentanone 0 0084 000 3 0.004 ND 0.05 -
Toluene 204 0.852 881 3 0.004 E 0.05 -
Temrachlorocthene 0 0439 000 3 0001 ND 045 _
2-Hexanone 0 0047 000 3 0.007 ND 0.05 —_—
Chiorobenzene 0 1.038 000 3 0001 ND 0405 —_—
Ethylbenzene 0 0584 000 3 0001 ND 005  ___
m-/p-Xylene 0 0792 . 000 3 0001 ND 010  _ _
ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard Orgrep v4.3




(

tiangle Laboratories of RTD. [nc.

Sampie File: FK762

Sample ID: VOSTBLK081393 T/'TC

ND -Not Detected; D Detected; E- Estimated; I~ Internal Standard

801 Capirola De. Response File: [CALF6PT TLIID: VOS K081393T/TC
Durham, NC 27713 Dase Analyzed : 08/13/93
(919) 544-5729 Date Reported : 08/18/93
Project Number: 24685
. Quantitation Results Method 8240
~ Analye Area RE RTISID Amount  Code Quan  FLAG
. ) ug Limit
Bromochloromethane 2065 540 1 I
l Chloromethane 0 0915 000 1 0.003 ND 0.05 —_—
Vinyl Chioride 0 1025 000 1 0.002 ND 0.05 -
. Bromomethane 0 1087 000 1 0.002 ND 0.05 -
Chioroethane 0 0828 000 1 0.003 ND 0.05 -
Trichlorofluoromethane 0 4564 000 1 0.001 ND 0.05 -
. 1,1-Dichloroethene 0 2000 000 1 0.001 ND 005 -
Carbon disulfide 0 738 000 1 0.001 ND 0.5 -
Acetone 0 0.8 000 1 0.013 ND . 0.05 -
. Methylene chloride 228 1.78% 375 1 0.015 E 0.05 —
trans-1,2-Dichlorocthene 0 2138 000 1 0.001 ND 0.05 -—
l 1,1-Dichloroethane 0 3656 000 1 0.001 ND 005  ___
cis-1,2-Dichloroethene 0 2145 000 1 0.001 ND 0.05 -
Chleroform 331 4743 555 1 0.008 E 0.05 -
l .1,2-Dichiorocthane 0 2457 000 1 0.001 ND 0.05 —
1,4-Difluorobenzene 11175 667 2 I '
Vinyl 2cerate 0 039 000 2 0001 ND 0.05 -
l 2-Buranone - 0 0010 0.00 2 0045 ND 0.05 -
1,1,1-Trichloroethane 0 0889 000 2 0.001 ND 0.05 -
Carbon tetrachloride 0 0.882 000 2 0.001 ND 005 -
Benzene 0 1474 000 2 0.001 ND 0.05 N
Trchloroethene 0 0574 000 2 0.001 ND 0.05 _
1.2-Dichloropropane 0 0400 000 2 0.001 ND 0.05 _
" Bromodichloromethane 0 0.687 000 2 0.001 ND 0.05
cis-1,3-Dichloropropene 0 0639 000 2 0.001 ND 0.05 -
trans-1,3-Dichloropropene 0 0533 000 2 0001 ND 0.05 —_
1,12 Trichloroethane 0 0262 000 2 0.002 ND 0.05 —
. Dibromochloromethane 0 0417 000 2 0000 ND 005  _
Bromoform 0 0188 000 2 0.002 ND 0.05 —
Chlorobenzene~d, 11745 11.08 3 I
4-Methyl-2-pentanone 0 0.084 000 3 0.065 ND 0.05 S
Toluenc 183 0945 879 3 0004 E 005 -
Tewachloroethene 0 0440 0.00 3 0.001 ND 0.05 —
l 2-Hexanone 0 0047 000 3 0.009 ND 0.05 _
Chlorobenzene 0 1.038 000 3 0.001 ND 0.05 _
Ethylbenzene 0 0.584 000 3 0.00t ND 0.5 -
m-/p-Xylene 211 0810 11.64 3 0006 E 010 _




l»“ Triangfe Laboratories of RTP, Inc.

Sample File: FX762

Sample ID: VOSTBLK081393 T TC

Chloroform
1,2-Dichloroethane

331 4743 5355
0 2457 0.00

0.008 E 0.05

301 Capitola Dr. Response File: ICALF6PT TLIID: VOS K081393T/TC
Durham. NC 27713 Date Analyzed : 08/13/93
{919) 544-5729 Date Reported : 08/18/93
Project Number: 24685

Quantitation Results Method 8240

- Analyre Area RF RTISID  Amount Code Quan  FLAG

ug Limit

Bromochloromethane 2065 5.40 1
Chloromezhane ¢ 0915 0.00 0.003 ND 0.05 I
Vinyt Chlonde ¢ 1025 0.00 0.002 ND 0.05 S
Bromomethane 0 1.087 0.00 0.002 ND 0.05 -
Chioroethane _ 0 0828 0.00 0003 ND 0.05 —_
Trchlorofluoromethane 0 4564 000 0.001 ND 0.05 —
1,1-Dichloroethene 0 2000 0.00 0.001 ND 005 —_
Carbon disulfide 0 7.386 0.00 0.001 ND 0.05 S
Acetone 0 0.188 0.0 0013 ND 005  ___
Methylene chloride 28 1789 375 0.015 E 0.05 —
trans-1,2-Dichloroethene 0 2138 0.00 ¢.001 ND 0.05 -
1,1-Dichloroethane 0 3.654 0.00 0.001 ND 0.05 —_
dis-1,2-Dichloroethene 0 2145 0.00 0.001 ND 0.05 —_—

1,4-Difiucrobenzene
Vinyl acetate
2-Butanone
1,1,1-Trichlorocthane
Carboen tetrachloride
Benzene
Trichloroethene
1.2-Dichloropropane
Bromodichloromethane
as-1,3-Dichloropropene
trans-1,3-Dichloropropene
1.1.2-Trichloroethane
Dibromochloromethane
‘Bromoform
Clﬂorobcnzcnc-dj
4-Methyl-2-pentanone
Toluene
Tetrachloroethene
2-Hexanone

Chlorobenzene

Ethylbenzene
m-/p-Xylene

11175 6.67
0 0396 0.00
0 0010 0.0
0 0.889 0.00
0 0882 0.0
0 1.474  0.00 -
0 0574 0.00
0 0.400  0.00
0 0687 0.00
0 0639 0.00
0 0533 0.00
0 0262 0.00
0 0417 0.00
0 0188 0.0

11745 11.08

0 0084 0.00
183 0945 8.79
0 0440 0.00
0 0.047 GO0
0 1038 000
0 0584 000
211 0810 1164

WWL»LHL»\»UJL»NNNNN‘NNNNNMNNN-A—-—-—-—-—o—--a-‘-—--a-—-—-—-—-

ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard

0.001 ND 005

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
¢.001 ND 0.05
0.001 ND 0.05
0.002 ND 0.05
0.001 ND 0.05
0.002 ND 005

EEREREEREEEE

0.005 ND 0.05
0.004 E 0.05
0.001 ND 0.05
0.009 ND 005
0.001 ND 0.05
.0.001 ND 0.05
0.006 E 0.10

EEENEE
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l-"’rrimglc {aboratories of RTP, Inc.

Sample File: EK762

Sample !D: VOSTBLK081393 T/ TC

801 Capitola Dr. Response Fiie: ICALFG6PT TLIID: VOS K081393T/TC
l Durham, NC 27713 Date Analyzed : 08/13/93
(919) 544-5729 Date Reported : 08/18/93
Project Number: 24685
l Quantitation Results Method 8240
-+ Analye Area RE  RTISID Amount Code Quan  FLAG
! ug Limit
Bromochloromethane 2065 540 1 I
I Chloromethane 0 0915 000 1 0.003 ND 0.05 —
Vinyl Chloride 0 1025 000 1 0.002 ND 0.05 —_
! Bromomethane 0 1.087 000 1 0002 ND 0.95 —_—
Chloroethane 0 0.828 0.00 1 0.003 ND 0.05 —_
Trichlorofluoromethane ' 0 4564 000 1 0.001 ND 0.05 —_
1,1-Dichioroethene ¢ 2.000 000 1 0.001 ND 0.05 —
" Carbon disulfide 0 738 000 1 0.001 ND 0.05 L
l Acetone 0 0188 000 1 0.013 ND 0.05 ___
Methylenc chioride 28 1789 375 1 0015 E 0.05 R
trans-1,2-Dichloroethene 0 2138 0:.00 1 0001 ND 0.05 -
l 1,1-Dichloroethane 0 3.654 0.00 1 0.001 ND 0.05 —_
cis-1,2-Dichloracthene 0 2145 0.00 1 0.001 ND 0.0% —_—
Chloroform 331 4.743 555 1 0.008 E 0.05 —_—
! 1,2-Dichloroethane 0 2457 000 1 0001 ND 0.05 S
1,4-Difluorobenzene In7s : 667 2 1 -
Viayl acerate 0 0396 0.00 2 0001 ND 0.05 —_—
! 2-Butanone 0 0.010 0.00 2 0.045 ND 0.05 -
1,1,1-Trichloroethane 0 0.889 0.00 2 0.001 ND 0.05 —_
l Carbon tetrachloride 0 0.882 000 2 0.001 ND 0.05 _
Benzene 0 1474 000 2 0.001 ND 0.05 —_
Trichloroethene 0 0574 000 2 0.001 ND 0.05 _
l 1,2-Dichloropropane 0 0400 000 2 0.001 ND 0.05 _—
" Bromodichloromethane 0 0.687 000 2 0001 ND 0.05 -
cis-1,3-Dichloropropene 0 0539 000 2 0.001 ND 0.05 -
l trans-1,3-Dichloropropene 0 0533 000 2 0.001 ND 0.05 -
1,1.2- Trichloroethane 0 0262 000 2 0.002 ND 005  _
! Dibromochloromethane 0 0417 000 2 0000 ND 005  ___
Bromoform 0 0.188 000 2 0.002 ND 0.05 —_
('_'hlc:rt'.‘bcnzcne-d5 11745 1108 3 1
l 4Methyl-2-pentanone 0 0084 000 3 0.005 ND 005  ___
. Toluene 183 0.945 879 3 0.004 E 0.05 —_—
Terrachloroethene 0 0440 000 3 0.001 ND 0.05 _
! 2-Hexanone 0 0047 000 3 0.005 ND 0.05 —_—
Chlorobenzenc 0 1.038 000 3 0.001 ND 0.05 —_—
l Echyibenzene 0 0584 000 3 0001 ND 005  ___
* m-/p-Xylene 211 0810 1164 3 0006 E 010  __
l ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard Orgrep v43




‘liinm_:ic Laboratories of RT 2. inc.
801 Capicola Dr.
Durham, NC 27713
{919) 544-5729

Quantiadon Results Method 8240

Sampie Fije: FR762
Response File: ICALFSGPT
Date Analyzed : 08/13/93
Date Reporwed : 08/18/93
Project Number: 24685

Sampie {D: VOSTILK081393 T/ TC
TLIID: VOST™ X081393T/TC

Analyte RE RTISID° Amount Code Quan FLAG
ug Limit

o-Xylene 130 0.680 1237 3 0.006 E 0.5

Styrene 473 1.063 1241 3 0009 E 0.05

1,1.2,2-Tetrachloroethane 0 0157 000 3 0.003 ND 0.05

Surrogate Summary RF RTISID Amount Code %REC
(ug)

ll-Didﬂorocr.hmc-d‘ 4121 2292 607 1 0218 D 87

Benzene-d_ ' 16426 1.441 607 2 10255 D 102

Toluene-d, 16561 1206 8.69 3 0292 D 117

Reviewed by 5&' Date 8 ‘6 / CiB

ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard Orgrep w43

|



APPENDIX D.3.5

EPA METHOD 0010 SVOC LABORATORY DATA




£6/20/80 qfd 189 YOI'TIS S dRI| QU-0TO-ZONA 94 £2S00
£6/20/80 qfd SHASNIY HE ¥ T dWI| O0Y-0T0-3DM 54 ZZ500
£6/20/80 qfd ASNIU+SINIINOD T dWI| 0Y-0T0-3D¥ vd 12500
£6/20/80 qld dvdl au¥| od-0T10-3dM £d 0Zs00
£6/20/80 qld dSNIY Hd % Fdod¥d| 0¥-0TO-ZOA ¢d 61500
£6/20/80 qtd HALTId| O¥-0TO-20Y Id 81500
£6/20/80 qfd TH9 VYOITIS 6 dWI| cu-0TO~EON 94 L1500
£6/20/80 qld SESNIY HH 5 T dWI| €Y-0T0-EON Sd 9TS00
€6/20/80 q{d FSNIY+SINIINOD T JWI| €H-QTO-ION td 1500
£6/20/80 qld dVdl avX| E4d-0TO-HOH £d 1500
£6/20/80 qid ASNIY HJd 9 F€0dd| €4-0T0-3DN zd £1500
£6/z0/80 qtd YHLTIA| Ed-0T0-EDH 1d Z1500
£6/20/80 qfd 139 ¥DITIS § dHI| ¢¥-0T0-3DX 9d 11500
€6/20/80 qid- SHSNIY HE 3 T dWI| Zd-0TO0-3EDA cd 01500
£6/20/80 qid FSNIU+SINIINOD T &HI| ZY-0TO0-3ON vd 60500
£6/20/80 qid d¥dl avX| zd-0T0-30N €d 80500
£6/20/80 qla dSNIM Hd ¥ d90dd| Zy-010-3DM Zd L0S00
£6/20/80 qid HALTIIA| ZH-0TO0-2D4 Td 90500
£6/20/80 qtd THD ¥OITIS § 4WI| TU-0TO-30d 94 50500
£€6/20/80 qfd SASNIM H9 3 T 4dWI| TY-0TO~EOA sd 0500
£6/20/80 qtd ISNIH+SINIINOD T dWI| TU-0TO-EDX vd £0500
£6/20/80 qtd d¥dlL av¥X| TM-0T0-2O¥ £d Z0s00
£6/20/80 qtd ISNIY H4A ¥ dA90dd| TH~0TO-3DA zd T0S00
£6/20/80 qtd HAITId| TH-0TO-30M T4 00500
s9suUTy /M| B9SUTY ou odAy, ‘g°'I a1 *ON *ON

HIUSWWOD ajeq asi{euy| u’/sunyop | Tw/aunyoa a1dwes uny 28910 asutejuop|atdues

0T00 9¥E8—-MS POYlaf 3mal

T abeq *ar1 qop

ST:9Z:0T OWIL €6/20/80 @3ed 3juftad YMGG9-Z6 °*ON 3IDBIJUOD

901 FTTIdRYS a1TI1d

*"DHNI ‘sS4




ETS, Inc.

GRAVIMETRIC LABORATORY DATA
Silica Gel Weights

Report Prepared on: 08/03/93 Page
Sample Tare Weight (g) Final Weight (g) Description
Number
92-655WA-00505 200.0000 224.7300
light orange/teal
92-655WA-00511 200.0000 220.4400
. light orange/pink
92-655WA-00517 200.0000 223.0800 |
light pink/purple
92-655WA=-00524 ©200.0000 200.0300

blue
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CASE NARRATIVE
Triangle Laboratories of RTP, Inc
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

OBJECTIVE: Analysis of four MMS train samples for the Method 8270 Table 2 list of
semivolatile compounds.

METHOD

The MMS train sample extractions and GC/MS analyses are based on the guide-
lines of Method 8270. The EAD traps were prespiked with 100 micrograms of ter-
phenyl-d,, prior to sampling. The XAD, filter, and rinse portions of the samples were
spiked with 100 ug of surro%ate standards phenol-d_, 2,4,6-tribromophenol, and 1,4~

ibromobenzene-d, before being Soxhiet extracted for 16 hours with methylene chio-
ride. The impinger rinses were spiked with 100 ug of surrogate standard anthracene- -
d1 1,3 5-trichlorobenzene-d,, nitrobenzene-d,, and 2-fluorob: henyl before being
extracted with methylene chloride using a separatory funnel. The extracts were com-
bined and brought to a volume of 1 milliliter.

The internal standards 1,4-dichlorobenzene-d y naphthalene-d,, phenanthrene-
d,, chrysene-d,, and perylene-d,, were added to the extracts such that the final inter-
ni standard coficentration was 44 ug/mL imunediately prior to analysis by GC/MS.

The GC/MS analysis conditions are listed below:

GC CONDITIONS:

Column: _ J&W DB5-625, 30m x .32mm x 1u flm
Program: 35 C, ramp 12C/min to 285C, hold
for 2min, ramp at 8.5C/min to 315C
n hold for 13 mun.
Carrier Gas: Helium
MS CONDITIONS: .
Instrument. - HP MSD, Chemsystem and Target data systems
Scan: 35-550 amu at 1.67s/scan .

Interface: Capillary, 250C

‘-




August 16, 1993

Triangle Laboratories of RTP 5

Case Narrative

REPORT

Enclosed with the case narrative are the client request for analysis sheet and
chain of custody, TLI chain of custody sheets, wet laboratcm extraction information
sheets, analyst worksheets, run logs and tracking forms. iniial and continuing
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 summary lists the
amounts of the analyte detected in the samples, and the estimated detection limit in
parentheses for the samples in which the analyte was not found.

The data are reported as quantitation reports, chromatograms, interim reports,
and spectra of detected compounds. The quantitation report headers list the sample and
calibration file names. The client sample name, TLI identification number, dilution
factor, TLI project number, date of report, and analysis date are also listed in the quanti-
tation report header. The raw responses and retention time values found on the quanti-
tation report are from the interim report located behind the quantitation report. The
response factor (RF) is from the continuing calibration. The ISID is the internal standard
identifier. Those compounds matched to phenanthrene-d,, for example, are flagged
‘with ISID number 4. gompounds flagged with an I’ are internal 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. The quantitations for the
target compounds and surrogate standards are reported in units of micrograms (ug).
Some exarrltgale calculations are listed below in the Sample Calculations section of the
narrative. If the target compound is detected, a code of "D" is reported. If the target
compound is detected but the amount is below the quantitation limit or over the cali-
bration range, a code of "E" or estimated is reported. If the tarieﬂtucompound is not
detected, a code of "ND" is reported. The estimated detection limits reported for target
compounds that are not detected are calculated using an area of 100 counts.

Immediately following the sample report are two gages which comprise the total
ion chromatograms. Labeled internal and surrogate standards present in tge sample
have their identifications and retention time printed above their peak on the chromato-

ams. On the interim report a ($) is indicative of a surrogate standard and a (*) repre-
sents an internal 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 library spectrum of the compound, and a plot showing the percent dif-
ference between the library spectrum and the background subtracted spectrum. Ex-
tracted ion cutrent profiles are plotted on the right-hand 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 appear-in the sample peak.

RESULTS :

Please note that the sample names which appear on the quantitation report, the
names used on the ETS field sample log, are not those used for the samples throughout
the extraction process nor analysis of the samples. The difference is due to the necessity
of keeping the parts of the train separate to allow for proper extraction of the samples.

The front and back half rinses for sampies KCE-010-R1 and KCE-010-R2 became
aqueous during the extraction procedure and were therefore added and extracted with
the impinger water portion of the sample train.

2
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Triangle Laboratories of R1P August 16, 1993
Case Narrative 24684

RESULTS

Per the client’s request dilutions were performed on the samples in order for the
target analytes to be within the calibration range of the instrument. ror all the samples
lease find both an undiluted analysis and a diluted analysis. All detected target ana-
ytes were within the calibration range in the diluted yses of the samples, although

a few low level analytes wre lost in the dilution. '

All internal standard areas and surrogate standard percent recoveries were
within Method 8270 criteria for the samples and method blank with the followin%
exceptions: surrogate standard 2,4,6-tribromophenol was extremely low in samples
KCE-010-R1 (undiluted), KCE-010-R0 (1:2), KCE-010-R2 (1:2), KCE-010-R3 (1:4), SBLK
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-Ethylhexyl)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. : .

3

SAMPLE CALCULATIONS:
Response Factor, RF: !

RF = {Area X x Amount Int Std)

(Area Int Std x Amount X)

Amount in samples:

Amount, ug = (Area X x Amt Int Std x DF) |
(Area Int Std x RF X) :

where:

X = Analyte

Int Std = internal standard :

Amt Int Std ='amount of internal standard = 40 ug

RF X = response factor of X from continuing calibration
DF = dilution factor

For Triangle Laboratories, Inc.,

Report Generation : Quality Control
ST W\
Aot th ~2 pr‘y Yol
Amy Wall Nancy Braggem
Report Preparation Chemist Air Quality Senior Project Manager
3




Triangle Laboratories of RTP
Project Summary for Project 24684

Filename : - ZD926 - ZD930 ZD929  ZD935 ZD928

Acenaphthene (1.49) 8 (139) (3.97) (137)
2,4-Dinitrophenol ¢2y (397 (6.78) (19.30) (6.65)
4-Nitrophenol (4.91) (9.45) (4.59) (13.05) (4.49)

Dibenzofuran (0.99) (190 0.92) {(2.62) 0.52

(--Estimated Detection Limit Page 1 Proj_Sum v4.0

Client Id: KCE-010-R0 chsl-:oi gyRo KCE-010-R1 KCET_:‘;-CE}O-RI KCE-010-R2 .
Units ug ug ug ug ug
Phenol 6.46 (3.96) (223) (557 66.05 .
bis(2-Chloroethyi)ether (2.69) (528) (2.98) (7.44) (2.65)
2-Chiorophenol (2.11) . {4.14) {233) (5.83) (2.08)
13-Dichlorobenzene (1.97) (3.88) 2.19) (5.46) (1.95) l
1,4-Dichlorobenzene (1.96) (3.85) (2.17) (5.42) 5.19
1,2-Dichiorobenzene (2.08) . (4.08) 2.30) (5.75) (2.05) .
2,2‘-oxybis(1-Chloropropane) (2.33) (4.58) (258) (6.45) {2.30)
Benzyl alcohol (4.25) (8.34) {4.70) (11.75) (4.19)
2-Methylphenal (2.83) (555) (3.13) (7.82) (2.79) .
5/4-Methylpheno! (2.73) (557 (3.03) (7.56) (2.70)
N-Nitroso-di-n-propylamine (4.26) (837) 472). (11.79) (4.20)
Hexachloroethane (4.37) (8.58) (4.84) (12.09) (4.31) .
Nitrobenzene (2.66) (533) 24.11 NZin)) (2.46)
Isophorone (142) (2.84) 15713 70.49 (1.31) l
2-Nitropheno} %(3.91) (7.84) (3.92) (10.40) (3.62)
2,4-Dimethylphenol (2.60) (5.20) (2.60) (6.90) (2.40)
bis(2-Chloroethoxy)methane (2.25) (4.51) (2.26) (5.98) (2.08) .
Benzoic acid 25.16 17.90 635.11 277 50 236.27
24-Dichlorophenol (2.91) (5.82) (2.91) (7.72) (2.68)
1.2,4-Trichlorobenzene 2.57) (5.16) (2.58) (6.84) (2.38) .
Naphthalene 50.42 5057 76.77 4535 26.13
4-Chioroaniline (2.12) (424 S (5.62) (1.96) .
Hexachlorobutadiene (4.44) (8.90) (4.45) (11.80) (4.10)
4-Chloro-3-methyiphenol (2.92) (5.84) (2.92) (7.75) {2.69)
2-Methylnaphthalene (1.45) (2.90) 5.14 227 3.9 .
Hexachlorocyciopentadiene (5.01) {9.63) (4.68) (1330) {4.58)
2,4,6-Trichlorophenol (4.18) (8.04) (3.91) (11.13) (3.83) .
2.45-Trichlorophenol (3.84) (7.38) (3.59) (10.20) (351)
2-Chloronaphthalene (1.47) (2.83) (137) (3.91) (1.35)
2-Nitroaniline (4.91) (9.45) (4.59) (13.05) (4.49) ll
Dimethviphthalate (1.14) (2.20) (1.07) (3.04) (1.05)
2,6-Dinitrotoluene {4.70) (9.05) (4.39) (12.49) (4.30)
2,4-Dinitrotoluene (2.78) (5.35) (2.60) (7.39) (2.55) l[
Acenaphthylene - (0.85) (1.63) O (079) (2.26) (0.78)
3-Nitroaniline (3.63) {6.99) (3.39) (9.65) (332) .{
lv
|




Triangle Laboratories of RTP
Project Summary for Project 24684

Filename : - ZD926 ZD930 ZD929 ZD935 ZD928
Client Id: KCE-010-R0 KCE-010-R0 KCE-010-R1 KCE-010-R1 KCE010-R2
Units ©oug ug (v:2) ug ug (1.4 ug
Diethylphthaiate 240 (1.87) 6.21 {2.58) 3.50
4-Chlorophenyl-phenylether (2.66) (5.1 (2.48) (7.06) (2.43)
Fluorene (1.19) (2.28) {1.11) (3.15) {1.09)
4-Nitroaniline : (2.63) (5.05) (2.45) (6.98) (2.40)
. 4,6-Dinitro-2-methylphenol (5200 (9.95) (3.76) (12.15) (4.39)
N-Nitrosodiphenyiamine (1.98) (3.79) (1.43) (4.63) (L67)
4-Bromophenyi-phenylether (4.68) {8.96) (338) (10.93) {3.95)
Hexachiorobenzene (3.58) (6.86) (2.59) (837) (3.02)
Pentachlorophenol (4.40) {8.43) {3.18) (10.29) . (3.72)
Phenanthrene (0.78) (1.49) (0.56) (1.82) 131
Anthracene (0.83) (1.59) (0.60) {1.95) (0.70)
Di-n-butylphthaiate 21052 22249 93.91 54.97 61.30
Fluoranthene {0.56) (1.0 (0.40) (1.31) {047)
Pyrene (0.48) (0.78) {0.34} (0.94) (0.37)
Butylbenzylphthalate %(0.86) (1.39) 3.99 (1.68) 1.55
33'-Dichlorobenzidine (1.58) (2.55) (1.13) (3.09) (1.22)
bis(2-Ethythexyl)phthalate 103.97 10091 23.13 10.68 260.19
Benzo(a)anthracene (0.58) (0.99) (041) (1.13) (0.45)
Chrysene 0.63) _ (1.02) (0.45) (1.23) (0.48)
Di-n-octylphthaiate (0.44) (0.79) 42.99 15.96 16.78
Benzo{b)}iuoranthene {0.62) (L11) | (0-48) (1.25) (0.48)
Benzo(k)fluoranthene (0.62) (111 (0.48) (1.25) (0.48)
Benzo(a)pyrene 063 (113 (0.49) ' (127 (0.49)
Indeno(1,2 3-cd)pyrene {0.56) (1.00) (043) (1.13) (0.43)
Dibenz{a h}anthracene ©72) (1.29) {0.56) (145) (055)
Benzo(g h.i)peryiene | (0.66) (1.18) : (051) (133) (051)

A-Fotimated Detection Limit Page 2 Proj_Sum v4.0




Triangle Laboratories of RTP
Project Summary for Project 24684

Filename : Z[933 2D927 ZD934 ZD925
Qlient Id: KCE-010-R2 KCE-Q10-R3 KCE-010-R3 SBLK 08059
Units ugl!‘.z) ug ug s} ug

Phenol (3.66) 83.37 (7.23) (2.17)
bis(2-Chloroethyl)ether (4.88) Q77 {9.64) {(2.90)
2-Chlorophenoi (3.82) (2.17) {7.56) 227)
1,3-Dichiorobenzene (358) , (2.03) (7.08) (2.13)
1,4-Dichlorobenzene. (356) 6.16 (7.03} (2.11)
12-Dichlorobenzene (3.77) (2.14) (7 .46) {2.24)
2.2"-oxybis(1-Chloropropane} (4.23) (2.40) (836) (2.51)
Benzyl alcohol 7.71) 4.37) (1524) (4.58)
2-Methylphenol (5.13) (2.91) (10.14) (3.05)
3/4-Methylphenol (4.96) {2.81) (9.81) - (2.95)
N-Nitroso~di-n-propytamine (7.73) (4.38) {15.29) (4.59)
Hexachloroethane (7.93) (4.50) (15.68) (4.71)
Nitrobenzene (4.69) (2.66)  (9.00) (2.78)
Isophorone {2.50) (1.42) (4.80) (1.48)
2-Nitrophenol ¥ (6.89) (3.91) (1323) {4.09)
2 4-Dimethyliphenol (4.58) (2.60) (8.78) (2.71)
bis(2-Chioroethoxy)methane .96) (2.25) (7.60) (235)
Benzoic acid 26141 657.34 . 52635 (3.78)
2,4-Dichlorophenol {5.12) {2.90) {9.82) (3.03) -
1,2,4-Trichiorobenzene {4.53) (2.57) (8.70). (2.69)
Naphthalene 12.74 5573 | 5149 549
4-Chloroaniline {3.73) (2.12) (7.15) (2.21)
Hexachlorobutadiene {7.32) (4.44) {15.01) {4.64)
4-Chloro-3-methylphenol (5.14) (2.91) (9.85) (3.04)
2-Methyinaphthalene 1.56 3.87 322 (1.51)
Hexachiorocyclopentadiene (8.93) (4.89) (1723) (5.12)
24.6-Trichlorophenol ’ (7.46) (4.09) (1439) {4.28)
2,45 Trichlorophenol (6.85) (3.75) (1321) (3.93)
2-Chioronaphthalene (2.62) (1.44) (5.06) (150)
2-Nitroaniline - (8.76) (4.80) (16.90) (5.02)
Dimethyiphthalate (2.04) (1.12) (3.93) (1.17)
2,6-Dinitrotoluene (839 {4.60) (16.18) (4.81)
24-Dinitrotoluene (4.96) 2.72) (9.57) (2.85)
Acenaphthylene {1.52) 2.79 {292) (Q.87)
3-Nitroaniline (6.48) (353) {12.49) 3.71)
Acenaphthene (2.66) (1.46) (5.14) (1.53)
2,4-Dinitrophenol (12.95) (7.10) (24.99) (7.43)
4-Nitrophenol {8.76) {(4.80) (16.90) {5.02)
Dibenzofuran (1.76) (0.96)  (339) (1.01)

(-Estimated Detection Limit Page 3

Proj_Sum v4.0
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Project Summary for Project 24684

Filename : ZD933 ZD927 ZD934 ZD925
Client Id: KCE-010-R2 KCE-010-R3 KCE-010-R3 SBLK 08059
Units ug 23 ug ug (1:4) ug
' Diethylphthalate (1.73) 342 (334) (0.99}
4-Chlorophenyi-phenylether (4.74) (2.60) (9.15) (2.72)
' Fluorene (2.12) (1.16) (4.08) (1.21}
4-Nitroaniline (4.68) (257 (9.04) (2.69)
4,6-Dinitro-2-methylphenol (8.75) (4.86) (16.88) (553)
l N-Nitrosodiphenylamine (3.33) (1.85) (6.43) (2.11)
4-Bromophenyl-phenylether (7.87) (4.37) (15.19) (4.97)
Hexachlorobenzene (6.03) (3.35) (11.63) (3.81)
Pentachlorophenol (7.41) (4.11) (14.30) (4.68)
Phenanthrene (1.31} (0.73) (2.53) (0.83)
Anthracene (140) (0.78) (2.70) (0.89)
Di-n-butylphthalate 32.02 47.71 47.77 6235
Fluoranthene {0.94) (0.52) (1.82) (0.59)
Pyrene (0.68} 039 (130 (0.51)
Butvlbenzyiphthalate %(1.22) 1.57- (2.34) (0.92)
3.3'-Dichiorobenzidine (2.24) (1.29) 429) (1.69)
' bis(2-Ethylhexyl)phthalate 139.40 25471 262.00 25.40
Benzo(a)anthracene (0.82) 047) (157) (0.62)
Chrysene (0.89) (051) (1.71) (0.67)
Di-n-octyiphthalate (0.68) 10.19 (132) (051)
Benzo(b)fluoranthene (0.96) (0.50) (1.86) (0.72)
l Benzo(k)fluoranthene (0.96) . {0.50) (1.85) (0.72)
Benzo(a)pyrene (0.98) {051) (1.89) {0.74)
Indeno(1,2,3«<d)pyrene (0.86) (0.45) (1.67) (0.65)
Dibenz(a, h)anthracene (1.11) (0.58) {2.16) (0.84)
Benzo(g h,i)perylene (1.02) (053) (1.98) 0.77)
-
(-Estimated Detection Limit Page 4 Froj_Sumv40




ETS. 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 c¢oclers and one box of Methed 0010
and 0030 sampling train components for analysis, plus six (6) extra
unused XAD 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 oftsix (6) sets of Tenax and Charccal 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 ¥for each method and a copy of
Triangle Labs 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.
’

cerely,

)

Pamela’J. Broadwell
Sample Technician
ETS, Inc.

/PJB
Enclosure(s)

ZTS,INC. - 1401 Municipal Read. NW - Roanoke, Virginiz 24012-1309 - Telephone: 703-265-0004 - FAX: 703-263-4131

“Pallusion Evcineering Natomal 8-5T2 8 Environmental Awaré Winner”

- é Proudly serving indusiry and government since 1973, Providing: Toxic Emission Measurement & Control
i E A subsidiary of ETS International, Inc. .

s e

i



ETS, INC.

FIELD SAMPLE LOG

Contract No. 92-655WA Print Date 08/02/93 Time 10:25:39
Job 1.D. Page 1 .
Test Method SW-B46 0010
Sample|Container Other Run Sample Volume,ml |[Volume,ml |Analyet Date Commanto
No. No. 1.D. 1.D. Type no Rinses|w/ Rlnses
J0500 Fl KCE-010-R1 |FILTER pib 08/02/93
00501 F2 KCE-010-R1 |PROBE & FH RINSE pib 08/02/93
00502 F3 . KCE-~-010-R1 |XAD TRAP pib . 08/02/93
00503 F4 KCE-010-R]l |IMP 1 CONTENTS+RINSE pib 08/02/93
00504 F5 KCE-010-R1 |IMP 1 & BH RINSES pib 08/02/93
VOND5 re HEeB—-035—RI—1IHP-5—6ILIEAGBE pib 98492/93
00506 Fl KCE-010-~R2 |FILTER . - pib 08/02/93
00507 F2 KCE-010-R2 |PROBE & FH RINSE pib 08/02/93
00508 F3 , KCE-010-R2 |XAD TRAP pib 08/02/93
00509 F4 KCE-010-R2 [IMP ) CONTENTS+RINSE , pib 08/02/93
00510 F5 . KCE-010-R2 |IMP 1 & BH RINSES pib 08/02/93
10651 1 PE HEeB-816-R2—{IHP 5 OFHICA OEE pPib 087027498 T———
00512 Fl KCE-010-R3 |FILTER pib 08/02/93
00513 F2 KCE-010-R) |PROBE_& FH RINSE : pib 08/02/93
00514 | F3 KCE-010-R1 |XAD TRAP pib 08/02/93
00515 F4 : KCE-010~-R3 |IMP 1 CONTENTS+RINSE pib 0B/02/93
20516 FS KCE-010-R3 |IMP 1 & Bli RINSES pib 08/02/93
003517 Fe : HEE=010=RI—1EMP—5—8FLIEA—6EL p4b—1} 08402493 | ——r———
00518 Fl KCE-010-RO |FILTER pib 08/02/93
00519 F2 KCE-010-R0O |PROBE & FH RINSE pib 08/02/93
00520 F3 KCE-010-R0O |XAD TRAP pib 08/02/93
00521 F4 KCE-010-RO |IHP 1 CONTENTS+RINSE . 1 pjb 08/02/93
00522 F5 KCE-010-RO |IMP 1 & BH RINSES . pib 08/02/93
808 =6 Rep-0310-RO—|IMP—5-—61LIEA-0EE——| - —pib——|88/62/93

RECEIVED AUG 0 4 1933

| TRIANGLE LABS INC.
lllllllllllht.ﬁ“lllll
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*

Receiving Remarks:

S

Archive flemarks:

. Lustedy Sea) : Present/Intact » TLI Project Nueber | 24684 . Sook |

) Chain of Lustody . Present : ; et remmemet :
v Semole Tags . Present , Client: ET502 s ETS INTERNATIONAL. INC, 1

* Sample Tag Numbers ; Listed famn- : 4= , - S -

. SKO Forms 1 Absent . Date Received . 08/04/83 Br[4€§7 . Page

i Tce Chest Ice Tero 40.0 F | Carrier and Number 1 FEDX.5055023422 s in .
* + fmmet + $ 4 —
! Sample 1D ! ' Storage ' Te Lab v To Storage | To Lab !
R (B Llient ' Matrix 1 location v Dztef/Inmitial | Date/Initial | Date/Imtial l
C§E-117-1h ! 92-E55WA-00500:Rf » FILTER ' COOLER$2 ; : : : : X :

. + + : + + + dmmmmmmdammemm—ae fmm——

' BE-177-18 ! 92-535WA-00502:R1 ' XAD ' COOLEREZ k : X : : X .
; e + + + t + rm=mmmmi --4 +
'V EB-177-1C ! 92-6EB¥A-00501:R! ' FH/RINSE ' COOLER$? : : X \ o X '
$mea -4=-- ———— : + # $mmmn : e B +

P SB-177-10 ! 92-655WA-00504=R} ! BH/RINS? ' COOLER$2 : : . v X X .
i + + + + ; 4+ : + ; ;

P BB-117-1E | 92-£35KA-00503=R) . ' THPINGER ! COOLER$?2 \ : \ X X v l
{m—- + g 4 ¢ o - - + ¢

L SE-177-24 | 92-855KA-00506=R? ) FILTER | CODLERE? : : | : : ; '

, 5B-177-28 | 92-53:WA-00508=R2 ': XAD ' COOLERE? : ' X X ! .
' BB-177-2C. ! 92-655KA-00507=R2 ' FRIRINSE ' COOLERS? ' X : ‘ : : '
' BE-177-20 | 92-555A-005102R2 ' BH/RINSE ' COOLERE2 ' X ' ' K : a
VOBE-177-28 ! 92-853KA-00509=R2 ' INPINGER ! COOLERS 2 ! ' ' ' : ! I
' BB-117-34 ! 9Z-853WA-00512=R3 ' FILTER ' COOLER$2 X X X ‘ : : X
\ SB-117-38 | S2-EESKA-005142R3 } XAD | COOLER$2 : : : | | | .
' §E-177-3C ! 92-£53¥A-00513:=R2 ! FH/RINSE * COOLER$? X i . ; | ;

' BE-177-3D ) 92-535KA-005163R3 ' BH/EINSE ! COOLER$2- A : : X ' )

) OBE-177-3F ! 92-633KA-00515=R3 ' IMPINGER ' COOLER$2 K : : X X

1 BB-117-4h ! 92-£35WA-00518:2R0 ' FILTER ' COOLER$Z ' K A : X :

P B8-177-4B ! 92-555WA-00520=R0 ' XAD ' COOLER$?2 o ' ' ' '

[}

)

1

1

]

[]

N

TRIANGLE LABORATORIES OF RTP, IKC.-—-CRAIN OF CUSTODY--REVISZD D3/12/%3




PAGE 2 OF 2

samole Tags . Present Client: £1502 ETS INTERRATIONAL, INC.

Semole Tag Numbers : tisted

-— --- : - e 4 -4
Custody Seal : Present/Intact * TLI Project Number | 24684 1 Book |
Chain of Custody : Present ; ' +

-—— et e ==

Ice Chest Ice Temo 0.0 F Carrier and Numper | FEDX.5085023422

SKQ Fornms . Absent . Date Received 108704793 Bv‘fi;é;;vfzwffjfg—-\ + Page
] 1 ]

. o e m e A ma d A mm e m-.—

i

Sample ID : ' Storage : To tab ¢+ To Storage | To Lab ,

LI Client ' Katrix v location i Date/lnitial ! oDate/Initisl | Date/Imitial |
68-1717-4¢ ! 92-655WA-00519:=RD ! FH/RINSE , COOLER$? ' : X , : ) ‘

* + + + ¢ + + + : +
' BR-177-4D | 92-655¥A-00522=R0 | BH/RINSE | COOLER$2 ; : : : : : :
N + + + ; 4 : ; : -4
' BE-1T7-4E ! §2-§55¥A-00521=R0 ! IMPINGER ! COOLER#? : : : : : ' ;
+ + — : : ; : # + + +
) ] 1 ] ] ] 1 1 1] 1 i
] ’ ] ] 1 ] 1 [} 1 ] i
. ) . , \ . i ; ) - )
i t ] ] 1 ] ] ] I ] ]
+ ; NP ; : + ; $ ' +
1 1 b | ] 1 ] 1 1 t 1 1
1 ' i 1 1 1 ' 1 ' ' 1
' , “ \ i i ' . \ i )
1 i 1 ] 1 1] 1 1 ] ]

' X ; ' ' . | i . X
] 1 1 ] 1 1 1 ] [} 1

. . . ) ' \ . ; . : ;
) 1 1 ] 1 1 1 1 ) 1 1
. \ ) X . i X ; . . .
) 1 [] ) ] 1 L] 1 ¥ ] 1
+ 3 : - ; 3 + 4 + +
' I, ] ! b ! 1 ' | 1 1
[} ] 1 t ] 1 1 1 ] ] 1
: : ; ; . L L o
1 ] 1 1 ] ] [} 1 1 ] []
. X \ ; \ \ . ; ; \ )
1 [} 1 L] 1 1 1 1 | 1 1
. \ \ \ . ) ; ; : \ .
1 ] 1 1 1 -1 ) ] 1 ] "
\ , ; ) \ j S ; Z N )
1 1 1 1 ] ] ] [ t 1 1
; ; ; D ; \ \ ; . ) .
| - : : ! - I O
' ; ; | N : . . X i K
t 1 1 ] 1 1 ] ] | L] 1
! Reepiving Remarks: :
i 1
N X
] 1
] 1
v Arehive Remarks: : :
+ TRIARSLE LABORATORIES OF RTP, INC,~-CHAIN OF CUSTODY--REVISED 03/12/43 +
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xadpregs rev. I L1/63 : ﬂm 7,135 ?S

L < TRIANGLE LABORATORIES OF RTP, INC o
TLI # 2%@/75 | |
AIR QUALITY PREPARATION WCRK ORDER FORM

Lﬁ,PLEASE RETURN THIS FORM WITH THE SAMPLES AFTER THE SAMPLING SESSION

. TLI- INFORMATION SECTION ) %

Order Taken BY: /

Reference No: | order ‘Date:_ % / /1o /45
P.0O. Number: R EEY Due Date:__% _/ 2% /&5
Customer ID: 0’7:3_(@9_, Product Manager: Hep., Haio
Type & No. of Traps: __[g _ XAD PUF QA/QC FILTER

Petri dishes seperate: Yyes / nho

SAMPLE HISTORY | XAD Resin Batch No.: T4 trom__Aupelco

PUF > Sandwich with XAD resin: yes / no

Preparer (3 > Screen Reguired: vyes / no
# of Blanks { > PUF’s Shipped in: Jars / Sleeves
Fortification: XAD: vyves / no PUF: yes / no Joint Project: yes / no
Spiker/Observer: (D) (0)_ G/ ip Z7P- ) ulq
Spiking Date: (D) _ (0)_F%22-93 -
Spiking Sln ID: (D) uL (0)_[389-0/¢-4 /008 uL
Nominal con.: (D) ng/ul (0) ng/ml /g2 _pg/ml
N Terphenyl d'  _ /100 pg ng
Nature & Amount of Surrogates: Fluorene 4" _ug ng
37C14~-2,3,7,8 -' TCDD ng :
13C12-2,3,4,7,8 =~ 'PeCDF ng HRPCB: 13C12-3,3:5,5 T-PCB __ ng
13C12-1,2,3,4,7,8 - HxCDF ng 13C12-3:3;4,4:5 PePCB ___ ng
13¢12-1,2,3,4,7,8 - HxCDD - ng 13C12-2,2:3,4,4:;5 HxPCB ___ng
13Ci2~1,2,3,4,7,8,9 - HpCDF ng 13Ci2-2,2:;3,3:5,5;6,6 0~-PCB ___ng
Cther:

T B R B O N EE e e Ill L

Special Instructions:

— —

L
[

— —

Ship to the attention SHEE %Iﬁgﬁgﬁz_m/ by 7 02 3 / ? 3
Mailing Address: /%/ O/ Aoy j:mm Shmmg sace)
(street address ) %ﬂﬂu //f:/‘//‘ﬂ/( wr/o?éfd?o /4 /ﬁfu, i?t

| Tabikpn Lode TN 30/
Air Bill No.: 4hone No: 0I5 - X8 2/(0

TCLIENT INFORMATION SECTION Selections circled by. :
circle reguested analysis Date: / /

MM5 Front & Back Halves (pooled):yes / no PUF & FTilter Pooled: ves / no
M23 Toluene Analysis (separate): yes / no

PCDD / PCDF : ORGANICS

Mono through Octachlorinated: ves / no HSL: ves / no

Tri through Octachlorinated: yes / no PAH: ves / no

Tetra through Octachlorinatad: yes / no PAHH: ves / no
Confirmation of 2,3,7,8-TCDF: ves / no PCB:: ves / no
Toxicity Egquivalency Factor: vyes / no PCBH: ves / no =



(
;

IIiDATE: C7/.6/93 ~TRZANGLI ZABORATCRIZS Cr RT?, INC. Ship Saxgies To:
j SAMPLE ANALYSIS QUOTATITN TORM 801 Capitcla Drive :
jVALID TERU: 09/30/%9%3 Pricne: (919)544~5728 ) Durham, NC 27712 !
l1 Fax: (919)544~5492 - [
e ———— e, , e~ ——— e _ v — ——————
| cilent Information | Client Code: ETS02 TO BE CORRECTE ;
fmmmmmec e - BY CUSTOMER 1
. lient:  EDS INTERNATIONAL, INC. ... ...Billing Address........
Cantact:. TERRY WILLIAMSCN ATTN: ACCOUNTS PAYABLZ i
Phona No: 703-265-0004 ' 1401 MUNICIPAL ROAD i
Fax No: 703=-265-0131 ROANOKE
. VA 24012-130%
NOTES:
1. Send this qguozte w/samples. | L.....n Shipping Address.......
2. Re~extracticns or Dilutions due to matri (No PO Bex)
problems will have additional billing, 1401 MUNICIPAL DRIVE
Client will be notified, ROANOKE, VA 24012
3. Payment Terms.- NET 30 Days ' )
l REFERENCE NO.: 0300000767 ] i aiaes Puarchase Order Neo.......
PRODUCT MANAGER: Eanl Karem 919-544-835 :
SALES REP: Deborah Hage 919~544- 83::::
______________________________________________ e o e e e e e o e o
’ [ Sampie/Analysis Informati | : Legislation
l Start Date: 08/01/93 TSCA
Freguency: TIFRA
Turn-Around Time: pays RCRA
¥inimum Amountc Neea d: g b NPDES
l Percent Moﬂs..are/Lipius. vyes / no Other
PREDS oty >Price’ ANALYSIS : PRICE
l Unit Tozal # Matrix Analysis/Method Unit Total
Gr*nﬂlﬁg 22 VOSTPREIP E02101 45.00 290.00
: Comn051t;ng ' CLEAN/PACK (NO SFIXE) |
'S: Lipid 1§ VOST ., 300101 . 232.50 4417.50
XAD °*‘eo : 8240 (TABLE 23 <
PUT P“ec 6 AaD PRIP Z00061 110.00 660.900
Tilter Prep CLIAN/PACK/SPIKE (OTHEEIRS)
')VOS'I‘ Prep. 4 MMS coloel — 371..2 1483.00
Other 8270 (TABLE 2)7CL
Pooled FTH/BE yes o .
Tandem VOST:  ves no '
GRAND TOTAL 7E52.30
SPTCIAL REQUIREMENTS: SPECIAL DEAL- THIS PROJECT ONLY!
------------------- . e it e e —— —— _————
! ?epo-- Generation | Dry Weight: ves / no .
| e m e —————— - Texic Eguivalency Factors: ves / no Tvpe:

' Nc. Copies:

Authorized Signatures: }/
e\__[17%-—:--/‘ /{,

TI.I Contac=T: e~ LB ¢ customer:
‘Deporan -. =zade
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OWL Sample Extraction and Cleanup Tracking Form
M5 Single Analysis

0
"1
o

jeo = Method

Saople No. | Step Description ) Sop # Date | Initials
~

6""‘7 '7‘ Frep Glassvere g‘/_f. /ﬁj L~
DM LU frest belf ané sack helf rinses te . A/ }

ka)\’

—— 1,

O~ of

Place {ilter ip thizble and espty XAD inte thimble. [

"
X afhas” “ hd TR and BE rinmser to thiable 7
!l

0 ™ | Spite ecsroprizte scrrogates. ' psP-12£-30 ]/

' —

'CHH

Spite eppropriste §O spiles, PEP-128-90 |"“'

O = “T | Extract ifor 16 horrs vith C8.Cl. en sez. ?)fj‘ﬁ

= F - —

LAAAN
¥
%:QL.:-Q—Iﬁ‘ E/D dove iwpinger rinses if eny. (%) I J./
[

e

-

G —y 3:?:!:}7‘1“:: vater in separstory funnel, aeasure ang record pH znd 5)@7?} [
. . l, == i ¥ 0
'1 (Ginl TiSigl A0d tgpinger ripses tov the vater, . ' 57‘77_3 W [ ey
o TP | kg epprovrizte su:rug'nes. . DED-128-00 e Eq
‘ : ’ Adjusy 9E 1o (% and extreci 3 1 60 o) CE.CL, ,
" | Adjust pf 211 and extrazt ! 60 ci L
‘ ' Filter both sox 2nd izpinger extracis through Ke.SQ,. 0¥L-113-30 9/6/#/} L[
r “p 7§ LD both exirzcte to sbout § gis. combiniss ul_l;on .I}Bin;. OWL-i11-30 J\Z ‘Z
o ra-t tc 1 ¥], vieliee, and risse vith 23 0.5 g CEaCl.. ox-11-3t | 8lG[an
K.t 1 sl L | - don-mi-n ||

s . ¢« 9. ,. l")-
cmrnp_nft:' © Eec.gv-eef F'"‘.HC-—\.J VBT . wses Swuc TEY vioses

'-»l-‘.— }L,D'd—b [ . QLWSM _nfu/aw'e A bompol O %W%ﬁ

_ {&L ”M"‘Jg’ C3 "{_l e freated R t‘Jigl-dt-ml' 5:"'"/};/—/ Mol oS

qwﬁ'd/imHMum% ' Oul-111-30 i/ \/

~L = At ). — ik | ?8‘74;)
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by Wel Lab: txtraction Observation Form for \f__:.c:m Samples ;-

Oryanic B DR R
__:.;.r.r._ ¥ .U\.Pﬁ. ?%PN . Crmr..énq Method ‘M .w:O Diale W\,m\m,.w .

Wet bab 4 f Volue Used [ loitial pit Volume of a0 Adjusted pll T Volome of 1,50, Adjusiesd pil | Clarity Color Odor

B & AP, g By /3 /L <A eleae et | Ao
! J 50wt <2 A valy 12 — | = -
e 230t | | 3~y /3 - \ -
F | ot | | - \ e
B |3 I \ Y ! ._ d A

H,...Em_.___n 2.1..::...,.” &Nt'wm&m Z_ & Lo m Q:\oFNC :\S&nwrtarm At D Dawpdle Bt
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Organte Weael Lab; Lxtrachion Qbscervallion Porns 1oy PUEs, Al Lraps, BDMND

1y 28 o__:_.,a_.%\j Method B L7C pae w\wﬁ\gw

_ érl__.l__l_.m .ﬁ,lﬂ...n_t_ﬂ..l ¥ Fiher | ¥ wc_,.“ﬁ:_ Types of m_u.__<. XAD Color Filier Colar Wm_au.ic:_ Colos { PUF h.c._.: .m..u._:q .xl\w_lux_
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| Triangle Laborarorzeo,
) TLI PROJECTH zadvs
F DATE 07/22/9%
. SPIKE 100uq TERPHENYL ~d14a
. SPIKER &22__
: PREPARER

| -srv 5.

Inc.
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e ,
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Water S0il

CLP

Other

SEMIVOLAT [LE GCA/AMS 7TRAC ING ~FORAM

TCLP 825 CLP CAA/PAP. PAH CB/CP Other

FdAL NWN10D | #SK |

e: ICAL ZHoF

i —_——————

me{ TLRTP ID
]

: Sample ID ,iF'i le Name Comments
t i
i i i i " :
] ; DFTPP !
E!-Z TPE - (1 | L 2N932 ‘
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./Trianglc Laboratories ofr RT7, lne.

Sampie File: ZD926

Sampie D: KCF-010-RU

801 Capitola Dr. Response File: ZD923 Sample ID: -
. Durham, NC 27713 Date Analyzed : 08/09/93 TLI ID: 68-177-4(A-E)
(919) 544-5729 Date Reported : 08/16/93 Dilution Factor:  1.00
Project Number: 24684
' Quantitation Results Method 8270-TB2
Analyte Area RE RTISID Amount  Code Quan  FLAG
. ug Limit
' l.#DiChlombenmnc-d‘ 1583 980 1 i
Phenol 320 1254 9.0 1 6.46 E 0o ___
bis(2-ChloroethyDether 0 0940 000 1 269 ND 0
2-Chlorophenol 0 1199 000 1 211 ND 10
1.3-Dichlorobenzene 0 1280 0.00 1.97 ND 0
1,4-Dichlorobenzene 0 1289 000 1 1.96 ND 10 __
' 1,2-Dichiorobenzane 0 1215 0.00 1 208 ND 10
2.2"-oxybis(1-Chloropropanc) 0 1.084 0.00 1 233 ND 10 __
Benzyl alcohot 0 0595 0.00 1 425 .ND 10
2-Methylphenol 0 0894 0.00 1 283 ND 0 ___
3/4-Methyiphenol 0 0924 000 1 273 ND 0 ___
N-Nitroso-di-n-propylamine 0 0593 000 | 426 ND 0 __
Hexachloroethane 0 0578 000 1 437 ND 10
Naphthalene-d, 4666 1232 2 I
'Nitrobenzcnc 0 0322 000 2 266 ND 10 _
Lsophorone 0 0604 000 2 1.4 ND 10 ___
IZ-Nitrophcnol 0 0219 000 2 391 ND 10 ____
2,4-Dimethylphenol 0 033 000 2 260 ND 10 ____
bis(2-Chloroethoxy)methane 0 0.381 000 2 225 ND 10 _
Benzoic add 695 0237 1174 2 25.16 D 1
2.4-Dichlorophenol ¢ 0295 000 2 291 ND 10 __
1.2.4-Trichlorobenzene ¢ 0333 000 2 257 ND 10
.Naphthalcnc 5722 0973 1237 2 50.42 D 0 ___
4-Chloroaniline 0 0405 000 2 212 ND 10 ___
lHaachlombundicne - 0 0193 000 2 444 ND 0 ___
4-Chloro-3-methylphenol 0 0294 0.00 2 292 ND 0 ___
2-Methylnaphthalene 0 0592 000 2 1.45 ND 10
Acenaphthened | 2584 1594 3 I
Hexachlorocydopentadiene 0 0309 000 3 501 ND w o
* al2.4.6-Trichlorophenol 0 0370 000 3 418 ND 0 ___
El2.4.5-'rrichlomphmol 0 0403 000 3 384 ND 0 ___
{  2-Chloronaphhalene 0 1052 000 3 1.47 ND 0 ___
Nitroaniline 0 0315 000 3 491 ND 0 ___
Dimethylphthalate 0 1354 000 3 1.14 ND 9 ___
2.6-Dinitrotolucne 0 0329 000 3 470 ND 10 __
| 4 Dinitrowluene 0 0556 000 3 .~ 278 ND 10
Accnaphthylene 0 1821 000 3 0.85 ND 0 ___
. ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard Orgrep v43
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801 Capitaia Dr.
Durham, NC 27713
{919) 544-5729

feiangle Laporatories of RTP. inc.

Sample File: 22926
Response File: ZD923
Darte Analyzed : 08/09/93
Date Reported : 08/16/93

Sampie iD: KCR-010-R0 -

Sampie [D:
TLI ID: 68-177-4(A-E)
Dilution Factor:  1.00

Project Number: 24684
Quantitation Results Method 8270-TB2
Analyte Arez RF ‘RTISID  Amount Code Quan  FLAG
ug Limic

3-Nitrezniline 0 -0.426 000 3 3.63 ND 0 _
Acenaphthenc 0 1036 000 3 1.49 ND 10
2.4-Dinitrophenol 0 0213 000 3 7.27 ND 10 _
4-Nitrophenol ¢ 0315 000 3 491 ND 0 ___
Dibenzofurzn 0 1570 000 3 0.99 ND 0 _
Dicthylphthalaze 246 1594 1686 3 240 E 0 ___
4-Chlorophenyl-phenylether 0 0582 000 3 266 ND 0 ____.
Fluorene ¢ 1304 000 3 1.19 ND 10
4-Nigoaniline 0 0589 000 3 263 ND w0
Phenanthrene-d | 5343 19.04 4 [
4,6-Dinitro-2-methylphenol 0 0.144 000 4 5.20 ND 10 ____
N-Nitosodiphenylamine 0 0378 000 ¢4 1.98 ND 0 _
4-Bromophenyl-phenylether 0 0160 000 4 468 ND 10 ___
Hexachlorobenzene 0 0209 000 4 358 ND 10 ____
Penuchlorophenol 0 0170 000 4 440 ND o ____
Phenanthrene 0 0959 000 4 0.78 ND 0 ____
Anchryoene 0 0899 000 4 0.83 ND 10 ___
Di-n-bucylphthalate 43726 1.555 2029 4 21052 E 10 _
Fluoranthene 0 1339 000 4 0.56 ND 10 _
Chryscnc-du 6429 2459 5 I

Pyrene 0 1296 000 5 0.48 ND 10 ____
Butylbenzylphthalate 0 0723 000 5 0.86 ND 10
3,3'-Dichlorobenzidine 0 0394 000 5 1.58 ND 0 ___
bis(2-Ethylhexyl)phthalate 14588 0873 2468 5 10397 D 0 _
Benzo(a)anthracenc 0 1074 000 5 0.58 ND 0 __
Chrysene . 0 0990 000 5 0.63 ND 0 __
l’c:'yle.'.m:-du 7232 2859 6 [

Di-n-ocrylphthalace 0 1262 000 6 0.44 ND 10 ____
Benzo(b)fluoranthene 0 0893 00¢ .6 0.62 ND 10
Benzo(k)fluoranthene ¢ 0895 000 6 0.62 ND 0.
Benzo{a)pyrene 0 0877 000 & 0.63 ND 10 ___
Indeno{1.2,3-cd)pyrene ¢ 0992 000 & 0.56 ND 0 ___
Dibenz(a,h)anthracene 0 0770 000 6 0.72 ND 10 _
Benzo(g,h.i) perylene 0 0838 000 6 0.66 ND e ___

ND -Not Detected; D- Detected; E- Estimated; [- Internal Standard Orgrep vd43
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01 Capiwla Dr.
Durham. NC 27713
(919) 544-3729

angle Laboratories of RTP. Inc.

Sample File: ZD926
Response File: ZD923
Date Analyzed : 08/09/93
Date Reportad : 08/16/93
Project Number: 24684

Sampie [D: KCE-010-RO
Sample [D:

TLIID: 68-1774(A-E)
Dilution Factor:  1.00

. Surrogare Summary Arca RE RTISID  Amount Code %REC
l ’ (ug)
l"hcru::rl«:ls 4353 1202 908 1 9153 D 92
l Nierobenzene-d, 3430 0368 10.88 2 7992 D 80
1 .3.5-Tridﬂorobcnzcnc-d’ 2908 0354 11.55 2 7042 D 70
1 .4-Dibromobcnzcnc—d‘ 2674 0824 1243 1 8202 D 32
' 2-Fluorobiphenyl 6365 1238 1455 3 7958 D 80
2,4,6-Tribromophenol 1113 0.282 1758 3 61.13 D 61
Ant.hﬂ:::nc-dw 10806 0864 1915 4 9364 D 94
' Py'rcnc-dm 16088 1.050 22.00 5 9533 D 95
' Terphenyl-d, 12915 0785 22.38 S 10236 D 102
. ,
Reviewed by 2 Due B 14215
' ND -Not Detected: D- Detected; E- Estimated; |- Internal Standard Orgrep v43




Triangte Laboratorics of RTP. Inc.

801 Capitola D,
Durham. NC 27713
(919) 544-5729

Sample File: ZD930
Response File: ZD923
Dare Analyzed : 08/09/93
Date Reporwed : 08/16/93

Sampie [D: K 910-RO
Sample [D:

TLIID: 68-177-4(A-E)
Dilurion Factor:  2.00

Project Number: 24684
Quantitation Results Method 8270-TB2
Analyte Area RF RTISID  Amount Code Quan  FLAG
ug Limic
1.4- Dichlorobcnzx:nc-d‘ 1612 981 1 I
Phenol 0 1254 o000 1 396 ND 0 _
bis(2-Chloroethyl)ether 0 0940 000 1 528 ND 20 __
2-Chlorophenol 0 1199 0.00 1 4.14 ND 20 __
1.3-Dichiorobenzene 0 1280 000 1 388 ND 20 _
1,4-Dichlorobenzene 0 1.289 0,00 1 3.85 ND 20 _
1.2-Dichlorobenzene 0 1215 0.00 1 408 ND 20 ____.
2.2"-oxybis(1-Chloropropane} 0 1.084 000 1 498 ND 20 __
Benzyl alcohol 0 0595 000 I 834 ND 20 _
2-Methylphenol 0 0894 000 1 5.55 ND 20
3/4-Methyiphenol 0 0924 000 1 537 ND 20
N-Nitroso-di-n-propylamine 0 0593 000 1 . 837 ND 20 _
Hexachloroethane ¢ 0.578 000 | 8.58 ND 20
Naphrhalene-d, 4658 1233 2 I
Nitrobenzene 0 0322 000 2 533 ND 20 __
Isophorone 0 0604 000 2 284 ND 20
2-Nicophenol 0 0219 000 2 784 ND 20 __
2.4-Dimethylphenol 0 0330 000 2 520 ND 2
bis(2-Chlomethoxy)methane 0 0381 0.00 2 451 ND 20 __
Benzoic aad 247 0237 11.73 2 1790 E 20
Z4-Dichlorophenol 0 0295 000 2 582 ND 20 _
1,2.4-Trichlorobenzene 0 0333 000 2 5.16 ND 20 _
Nazphthalene 2865 0973 1237 2 5657 D 20
4-Chlioroaniline 0 0405 0.60 2 424 ND 20
Hexachlorobutadiene 0 0193 0.00 2 8.90 ND 20
" 4Chloro-3-methylphenol 0 0294 000 2 '5.84 ND° 20 ___
2-Methyinaphthalene 0 0592 000 2 290 ND 20
Acenaphthened | 2638 1595 3 I
" Hexachlorocydopentadiene 0 0309 000 3 9.63 ND 20
-2,4,6-Trichlorophenol 0 0370 0.00 3 8.04 ND L0
2,4,5-Trichlorophenol 0 0403 000 3 7.38 ND 20 __
2-Chloronaphthalenc 0 1052 0.00 " 3 283 ND 20 __
2-Nitroaniline 0 0315 000 3 9.45 ND 20
Dimethylphthalate 0 1.354 000 3 220 ND 20
2,6-Dinitrowluene 0 0329 000 3 9.05 ND 20
2,4-Dinitrotoluene 0 0556 000 3 535 ND 20 .
Ac.jcnaphr.hylcnc 0 13821 000 3 1.63 ND 20 _
ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard COrgrep v4.3
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Trangle Laboratories of RTP. Inc.

Sample Fiie: ZD930 Sample ID: ¥ 010-Ro
801 Capitoia Dr. Response File: ZD923 Sample ID:
Durham, NC 27713 Date Analyzed : 08/09/93 TLIID: 68-177-4(A-B)
(919) 544-5729 Date Reporwed : 08/16/93 Dilution Factor:  2.00

Project Number: 24684
Quandzation Results Method 8270-TB2
Analyce Area RF RTISID Amount  Code Quan  FLAG

ug Limic

3-Nioaniline 0 0426 000 3 6.99 ND 20 _
Acenaphthene 0 1036 000 3 287 ND 20
2.4-Dinitrophenol 0 0213 000 3 13.97 ND 20 ___
4-Niwophenol 0 0315 000 3 9.45 ND 20
Dibenzofuran 0 1570 000 3 1.90 ND 0 ___
Dicthylphthalate 0 1594 o000 3 1.87 ND 20 ___
4-Chlorophenyl-phenylether 0 0582 000 3 511 ND' 20
Fluorene 0 1304 000 3 228 ND 20 ___
4-Nitoaniline 0 0.589 0.00 3 5.05 ND 20
Phcnanr.hrcnc-dm 5580 19.04 4 [
4,6-Dinitro-2-methyiphenol 0 0144 000 4 9.95 ND 20
N-Nitrosodiphenylamine 0 0378 000 4 379 ND 20
4§-Bromophenyl-phenylether 0 0160 0.00 4 8.96 ND 20 ___
Hexachlorobenzene 0 0209 000 4 6.86 ND 20
Pentachlorophenol 0 0170 000 4 8.43 ND 20
Phenanthrene 0 0.959 0.00 4 1.49 ND 20
Anthracene 0 0.899 000 4 1.59 ND 20
Di-a-butyiphthalate 26134 1555 2029 4 2249 D 20 ___
Fluoranthene 0 1339 000 4 1.07 ND 20 _
Ch.ryscm:-d!'2 7950 2460 5 [
Pyrene 0 1296 0.00 5 0.78 ND 20
Butylbenzylphthalate 0 0723 000 5 139 ND 20
3,3 -Dichlorobenzidine 0 0.394 600 5 255 ND 20 ___
bis(2-Ethythexyl) phthaiate 8754 0.873 2468 5 10091 D 20
Benzofa}anthracene 0 1.074 0.00 5 0.94 ND % ____
Chrysene 0 09%¢ 000 5 1.02 ND 20
Perylene-d | 8060 2860 6 | I
Di-n-octyiphthaiate 0 1262 000 6 0.79 ND 20 ____
Benzo(b)flucranthenc 0 0893 000 6 1.11 ND 20 .
Benzo(k)Auoranchene ¢ 0895 000 6 .11 ND 20
Benzo(a)pyrene 0 0877 000 6 1.13 ND 20 __
Indeno(1,2.3-<d)pyrene 0 0992 000 6 1.00 ND 20 _
Dibenz{a,hjanthracene 0 0770 000 6 1.29 ND 20 ____
Benzo(g,h.i}perylenc 0 0838 000 6 1.13 ND 20 __

ND -Not Detected; D- Detected: E- Estimated: I- Interred=Standard

Crereo v43




Trangie Laborztories or RTP, inc.

801 Capiwiz Dr.
Durham. NC 27713

Sample File: ZD930
Response Fiie: ZD923
Date Analyzed : 08/09/93

Sampie ID: X

Sample 1D:
TEIID: 68-177-4(A-E)

!

19-RO

(919) 544-3729 Date Reported : 08/16/93 Dilution Factor:  2.00
Project Number: 24684 '
Surrogate Summary Arca RF RTISID Amount Code %REC
(ug)

Phcnol-d’ 719 1202 9.09 1 2969 D 30
Nir.mbenzcnc—d’ 1648 0.368 10.87 2 7691 D 77
1.3.5-’1'1'ichlombeﬂz.l.:rn:-clJ 1367 0354 1155 2 6633 D 66
1.4-Dibromobenzene-d, 1287 0.824 1243 1 7748 D 77
2-Fluorobiphenyl 3212 1238 1456 3 77.22 D 77
2,4,6-Tribromophenol 71 0282 1761 3 749 D 7

. Anthracene-d | 5588 0.864 19.16 4 9272 D 93
Pyrcne-dw 9197 1.050 2200 5 88.15 D 88
Terphenyl-d | 7373 0785 2238 5 9451 D 95
Reviewed by & Due 3140195

ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard QOrgrep v 3
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U'riangle Laboratories of RTP, Inc. Sampie Fiie: ZD929 Sampie ID: ¥ 010-Ri
801 Capitola Dr. Response File: ZD923 Sample ID:

Durham, NC 27713 Date Analyzed : 08/09/93 TLIID: 68-177-1(A-E)
(919) 544-5729 Datc Reported : 08/16/93 Dilution Factor:  1.00

Project Number: 24684
Quantiwation Results Method 8270-TB2

Analye ' Area RF RTISID Amount Code Quan  FLAG
ug - Limic
1 4—D|chlorobcnzcnc—d 1429 9.81 1 I
Phenol 6 1.254 0.00 1 223 ND 10
bis(2-Chloroethyl)ether 0 0940 000 1 298 ND 0
2-Chlorophenol ' 0 1199 000 1 233 ND 0
1.3-Dichlorobenzenc 0 1.280 000 1 219 ND 10
1,4-Dichlorobenzene 0 1289 000 1 217 ND 10 _
1.2-Dichlorobenzene 0 1.215 0.00 1 230 ND 10
2.2"-oxybis(1-Chloropropane) 0 1084 0.00 1 258 ND w
Benzyl aleohol 0 0595 000 470 ND 1o ___
2-Methylphenol 0 0894 000 1 313 ND 10 ___
3/4-Methylphenol 0 0924 000 1 3.03 ND 10
N-Nicroso-di-n-propylamine 0 0593 000 1 472 ND 10 ____
Hexachioroethane 0 0578 000 1 484 ND 0
Naphthalene-d, 4654 1233 2 I
Nitrobenzene ' 903 0322 1099 2 2411 D 10
Isophorone 9638 0.604 1143 2 137.13 D 10 __
2-Nitrophenol 7 . 0 0219 000 2 3.92 ND 10 ___
2,4-Dimethylphenol ¢ 0330 000 2 260 ND 0 _
bis(2-Chloroethoxy)methane 0 0.38] 0.00 2 226 ND 10 ___
Benzoic acid 17516 0237 1203 2 635.11 E 10 _
2,4-Dichlorophenol . ¢ 0295 000 2 291 ND 10
1.2.4-Trichlorobenzene : ¢ 0333 000 2 2.58 ND 10
Naphchalene ' 8692 0973 1237 2 7677 D 10
4-Chloroaniline 0 0405 000 2 212 ND 10
Hexachlormburzadiene 0 0193 000 2 445 ND 10
4—Chlom-3-mcﬂrylphcnof 0 0294 0.00 2 292 ND 10 ___
2-Methylnaphthalene 354 0592 1379 2 5.14 E 10 __
Acenaphthenc-d | 2768 15.94 3 I
Hexachlorocydopentadiene 0 0309 000 3 4.68 ND 10 __
2.4,6-Trichlorophenol 0 0370 000 3 391 ND 10 __
2.4,5-Trichlorophenol 0 0403 000 3 3.59 ND 10
2-Chloronaphthalene 0 1052 000 3 137 ND 0 __
2-Nigoaniline 0 0315 000 3 459 ND 10
Dimethylphthalate 0 1354 000 3 107 ND 10
2.6-Dinitvroroluene 0 0329 000 3 439 ND 10
2 @Dsnlmmlucnc ¢ 0556 Q000 3 260 ND 0
Acenaphthylenc 0 1821 000 3 0.79 ND 10
ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard Orgrep vd3




Triangle Laborartories of RTP. [nc.

80t Capitoila Dr.
Durham. NC 27713
(919} 544-5729

Sample File: ZD929
Response File: ZD923
Date Analvzed : 08/09/93
Dare Reported : 08/16/93

Sampie ID: K J10-R1
Sample [D:
TLIID: 68-177-1(A-E)

Diludon Factor: 1,00

|

Project Number: 24684
Quandtaton Resulis Method 8270-TB2
Analyte Area RF RTISID Amount Code Quan  FLAG
ug Lirnic
3-Nigoaniline 0 0426 000 3 339 ND 10 __
Acenaphthene 0 1036 000 3 1.39 ND 10
2,4-Dinitrophenol 0 0213 000 3 678 ND 0 ___
4-Niwophenol 0 0315 000 3 459 ND 0 ___
Dibenzofuran 0 1570 o000 3 0.92 ND 10 ____
Diethylphthalare 684 1594 1687 3 621 E 0 ___
4-Chlorophenyi-phenylether 0 0582 000 3 248 ND 0 ___
Fluorene 0 1304 000 3 .11 ND {
4-Nitroaniline 0 0589 000 3 245 ND 0 _
Phenanthrene-d | 7395 19.04 4 I
4,6-Dinitro-2-methylphenol 0 0144 000 4 3.76 ND 0
N-Nitresodiphenylamine 0 0378 000 4 143 ND 10 ___
4-Bromophenyl-phenylether 0 0160 000 4 338 ND 19
Hexachlorobenzene 0 0209 000 4 259 ND 10
Pentachiorophenol 0 0170 000 4 318 ND 10
Phenanthrene 0 0959 0.00 4 0.56 ND 0
Anthracene 0 6899 0.00 4 0.60 ND 10 ___
Di-n-burylphthaiate 26998 1555 2030 4 9391 D 10 ____
Fluoranthene 0 1339 000 4 0.40 ND 10 __
Chryxnc-du 9019 2462 5 I
Pyrene 0 129 000 5 034 ND 10 ___
Bucylbenzylphthalate 650 0723 2341 5 399 E 0 ___
1.3".Dichlorobenzidine 0 0394 000 5 1.13 ND w0
bis(2-Echylhexyl)phthalate 4553 0.873 2468 5 2313 D 10 ___
Benm(a}anthracene 0 1074 000 5 0.41 ND 10
Chrysene 0 09% 00¢ 5 045 ND 10
Peryimc-dlz 9304 2862 6 1
Di-a-octylphthalate 12619 1262 2684 6 4299 D 10
Benzo(b)fluaranthene 0 0893 000 6 0.48 ND 0 ____
Benzo(k)fluoranthene 0 089 000 5 8.48 ND 10 ___
Benzo(a)pyrenc 0 0877 000 6 0.49 ND 0 ____
Indeno(1,2.3-cd)pyrenc 0 0992 000 6 0.43 ND 10 ___
_ Dibenz(ah)anthracene 0 0770 000 6 0.56. ND 0
Benzo(g,h.i) perylene 0 0338 000 § 0.51 ND 10
ND -Not Detected; D- Detected; E- Estimated; I- internal Standard Orgrep v4.3
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Trangie Laboratories of RTP, inc. Sample File: ZD929 Sample ID: ¥ 310-R1
801 Capitola Dr. Response File: ZD923 Sample ID:

Durham, NC 27713 Dare Anaiyzed : 08/09/93 TLID: 63.177-1(A-E)
(919) 544-5729 " Date Reported : 08/16/93 Diludion Factor:  1.00

Project Number: 24684

Surrogate Summary Area RF RTISID Amount  Code %REC
Phcnol-d’ 3363 1202 918 1 7830 D 78
Nitmbcnzcnc—d’ 3918 0.368 1089 2 9149 D 91
1.3.5-Trichlorobenzene-d, 3234 0354 1156 2 7852 D 79
1,4-Dibromobenzene-d, 3066 0.824 1243 1 104.11 D 104
2-Fluorobiphenyl 8356 1238 1456 3 9754 D 98
2.4,6-Tribromophenol 26 0282 1766 3 138 D 1
AnthHEHc-dm 14787 0864 1917 4 9257 D 923
Pyrcne-dw 17350. 1.050 2202 5 7329 D 73
Tcrphl:ay‘l-d“ 17010 0.785 2239 5 96.10 D 96
Reviewed by L Due B 114 195

ol WA WA UA TR G Gh A GR TR an G |

ND -Not Detected: D Detected: E- Estimated: {. Intermal Sandard Ororen vd 2




Trangle Labocatories of RTP, Inc.

801 Capitwola Dr.
Durham, NC 27713
{919) 544-5729

Sample File: ZD933
Response File: ZD923
Date Analyzed : 08/09/93
Date Reported : 08/16/93

Sample ID: ¥ 010-R)
Sampie ID:

TLI ID: 68-177-1(A-E)
Dilution Factor:  4.00

Project Number: 24684
Quantiration Results Method 8270-TB2
Analyte Area RF RTISID Amount Code Quan  FLAG
ug Limic

1.4-Dichlorobenzene-d 2289 9.81 1 [

Phenol 0 1254 040 1 5.57 ND 40
bis(2-Chloroethyi)ether 0 0940 000 1 7.44 ND 40 __
2-Chlorophenol 0 1199 000 1 583 ND 40 ____
1.3-Dichlorobenzene . 0 1.280 - 0.00 1 5.46 ND 40 ____
1.4-Dichlorobenzene 0 1.289 0.00 1 542 ND 40 _
1.2-Dichlorobenzene 0 1215 000 I 575 ND 0 _
2.2"-oxybis(1-Chloropropane) 0 1.084 000 1 645 ND 40 ___
Benzyi alcohol 0 0595 0.00 1 11.75 ND 40
2-Methylphenol 0 08% 0.00 1 7.82 ND 40 ____
3/4-Methylphenol 0 0924 000 1 7.56 ND 40 ___
N-Nitroso-di-n-propylamine 0 0593 000 1 11.79 ND 0 ____
Hexachloroethane 0 0578 000 1 1208 ND 40
Naphthalene-d, 7025 1232 2 I

Nioobenzene 0 0322 000 2 - 7.07 ND 40 __
Isophorone 1869 0.604 1139 2 7049 D 0 ___
2-Niwophenol 0 0219 000 2 1040 ND 40 ____
2.4-Dimethylphenol 0 033 o000 2 6.90 ND 40 __
bis(2-Chloroethoxy)methane 0 0381 000 2 5.98 ND 40 ___
Benzoic acid 2887 0237 1183 2 27750 D 40 _
2.4 Dichlorophenol 0 0295 000 2 772 ND 60 ___
1.2.4-Trichlorobenzene 0 0333 000 2 6.84 ND 40 ___
Naphthalene 1937 0973 1237 2 4535 D 40 ____
4-Chlioroaniline ¢ 0.405 0.00 2 562 ND 40
Hexachloroburadiene 0 0.193 0.0¢ 2 11.80 ND 40 ___
4-Chloro-3-methylphenol 0 0294 000 2 775 ND 40 ___
2-Methylnaphthalene 59 0592 1378 2 227 E 40 ____
Acenaphthene-d | 3892 1595 3 [
Hexachlorocydopentadiene 0 0309 000 3 13.30 ND 40 ____
2,4,6-Trichlorophenol 0 0370 0.00 3 11.11 ND 40 _
2.4,5-Trichlorophenol 0 0403 000 3 10.20 ND 40 __
2-Chloronaphthalene 0 1.052 000 3 3.91 ND 40
2-Nigoaniline 0 0315 000 3 13.05 ND 40 __
Dimechylphthalate 0 135 000 3 3.04 ND 40 ___
2,6-Dinitrowluenc 0 0329 000 3 1249 ND 40 __
2.4-Dinitotwlucne 0 0556 000 3 7.39 ND 40 __
Acenaphrhyiene 0 1821 000 3 226 ND 40 _

NB -Not Detected; D- Detected; E- Estimated; |- Internal Standard Orgrep v4.3




. Triangie Laboratories of RTP. Inc.

Sample File: ZD933 Sampie {D: KT *M0-R1
801 Capirola Dr. Response File: ZD923 Sample ID:
Durham, NC 27713 Date Analyzed : 08/09/93 TLLID: 68-177-1(A-E)
(919) 544-5729 Daze Reportad : 08/16/93 Diluton Facwor:  4.00
Project Number: 24684
' Quantiacion Results Method 8270-TB2
. Analyte Area RE RTISID  Amount  Code Quan  FLAG
ug Limic
. 3-Nitroaniline 0 0426 000 3 9.65 ND 40
Acenaphthene ¢ 1.03 000 3 3.97 ND 0
2,4-Dinitrophenol 0 0213 000 3 1936 ND 40
4-Nitrophenol 0 0315 000 3 13.05 ND 0 ___
Dibenzofuran 0 1570 0.00 3 262 ND 0 ___
I Diethylphthalate 0 1594 000 3 258 ND 4 ____
4-Chlorophenyl-phenylether 0 0582 000 3 7.06 ND 40 ____
Fluorene 0 1304 000 3 3.15 ND 40
4-Nitroaniline 0 0589 000 3 6.98 ND 0
Phenanthrened 946 19.04 4 I
4,6-Dinitro-2-methylphenol 0 0144 000 4 12.15 ND 40 ___
N-Nitrosodiphenylamine 0 0378 0.00 4 463 ND 40 __
4-Bromaphenyl-phenylether 0 0160 000 4 1093 ND 40
. Hexachlorobenzenc 0 0209 000 4 8.37 ND 40
Pentachlorophenol 0 0170 0.00 4 10.29 ND 40 ____
Phenanthrene 0 0959 000 4 1.82 ND 0 ___
Anthracene 0 0899 000 4 1.95 ND 40 __
Di-o-burylphchalace 4885 1555 2029 4 5497 D 40
Fluoranthene 0 1339 0.00 4 1.31 ND 40 ___
Chrysened 13142 2461 5 I
Pyrene 0 129 000 5 0.94 ND 40 ___
'Butylbenzylphthzh:c 0 0723 000 5 1.68 ND 40 ___
3,3".Dichlorobenzidine 0 0394 000 S 3.09 ND 40
bis(2-Ethylhexyl)phthalate 765 0873 2467 5 10.68 E 0 ___
Benzo(a)anchracene 0 1074 000 5 1.13 ND 40
Chrysene 0 09% 000 5 123 ND 40 ___
Perylened | 14329 2860 6 I
.Di—n—oc:ylphdmhu: 1804 1262 2656 6 1596 E 40
Benzo(b)fluoranthene "0 0893 000 6 125 ND 0 __
Benzo(k)fluoranthene 0 0895 000 6 1.25 ND 40
Benzo(a)pyrenc 0 0877 000 6 1.27 ND 40 .
Indeno(1,2,3-cd)pyrene 0 0992 000 6 1.13 ND 40 ____
.Dibcnz(a.h)amhnme 0 0770 000 6 1.45 ND 4 ___
Benzo(g h.)perylene 0 0838 000 6 133 ND 0 ___

ND -Not Detected; D- Detected; E- Estimated; I- internal Standard

Orgrep v43




Trangle Laboratories of RTP. Inc.

801 Capiwla Dr,
Durham, NC 27713
(919) 544-5729

Sample EFile: ZD935
Response File: ZD923
Date Analyzed : 08/09/93
Date Repored : 08/16/93
Project Number: 24684

Sampie ID: X

Sample [D:

~ Mu-Rl1

TLI D 68-177-1{A-E)

Dilution Factor:  4.00

Surrogace Summary Area RF RTISID  Amount Code %REC
(g

l’hcnol-cls 65 1202 915 1 383 D 4
Nitrobcnzenc-d’ 853 0368 10.87 2 5280 D 53
1.3,5-Trichlorobenzene-d, 670 0354 1156 2 43.14 D 43
1.4—Dibmmobcnzcnc-d‘ 602 0824 1243 1 51112 D 51
2-Fluorobiphenyl 1546 1238 1455 3 5133 D 51
2,4,6-Tribromophenol ¢ 0282 000 3 NA ND NA
Anthracene-d | 2716 0864 19.15 4 55.01 D 55
Pyrene-d 3235 1050 2200 5 3752 D 38
Terphenyl-d | 2981 0785 2238 5 4624 D 46
Reviewed by Y2 Due & 1£2 193

ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard Orgrep vi3




T fangie Laboratories of RTP. Inc.

Sampie File: ZD928

Sample ID: K 10-R2

801 Capirola Dr. Response File: ZD923 Sample [D:
Durham, NC 27713 Date Analyzed : 08/09/93 TLI ID: 68-177-2{A-E)
(919) 544-5729 Date Reported : 08/16/93  Dilution Factor: 1.0
Project Number: 24684
Quantitation Results Method 8270-TB2
Analyte Area REF RTISID Amount  Code Quan  FLAG
ug Limiz
1 .4—Did'xlombcnzr.ne—d‘ 1605 9.81 1 !
Phenol 3323 1254 912 |} 66.05 D 10
bis(2-Chloroethyl)echer 0 0.940 000 1 265 ND 10 ..
2-Chlorophenol : 0 1199 o000 1 208 ND 10
1.3-Dichlorobenzene 0 1280 000 1 195 ND 10
. 1,.4-Dichlorobenzene 268 1289 984 ! 519 E 10
1.2-Dichlorobenzene 0 1215 000 1 205 ND 19 ___
2,2"-oxybis(1-Chlorapropane) 0 1084 000 1 230 ND 10
Benzyl alcohol ¢ 0595 000 1 419 ND 10 ___
2-Methylphenol 0 0894 000 1 279 ND 10
3/4-Methylphenol 0 0924 000 1 270 ND 10
N-Nitroso-di-n-propylamine 0 0593 000 1 420 ND 10
Hexachloroethane 0 0578 000 1 431 ND 0
Naphthalene-d, 5050 1233 2 [
Nitrobenzene ¢ 032 000 2 246 ND 10 ___
Isophorone 0 0604 600 2 .31 ND 1
2-Nitophenol 0 0219 o000 2 3.62 ND 0
2.4-Dimethyiphenol 0 0330 000 2 240 ND 10
bis(2-Chloroethoxy)methane 0 0381 000 2 208 ND o
Benzoic aad 7070 0237 1188 2 236.27 E 10 ____
2,4-Dichlorophenol 0 029% 000 2 . 268 ND 10
1.2,4 Trichlorobenzene 0 0333 000 2 238 ND 0
Naphthalene 3210 0973 1236 2 2613 D 10
4-Chloroaniline 0 0405 000 2 196 ND 0
Hexachlombutadiene 0 0193 000 2 410 ND 10
4-Chloro-3-methylphenol 0 0294 000 2 269 ND 10
2-Mecthylnaphthalence 298 0592 1378 2 399 E 10
Acenaphthened | 2825 1595 3 I
Hexachlorocydopentadiene 0 0309 000 3 458 ND 10 _.
2.4,6-Trichlorophenol 0 0370 000 3 383 ND 0 ____
2.4,5 Trichlorophenol 0 0403 000 3 3.51 ND 10
2-Chloronaphthalence 0 1052 000 3 1.35 ND 10
2-Nitroaniline 0 0315 000 3 449 ND 0 ___
Dimethylphthalate 0 135 000 3 1.05 ND 0
2,6-Dinitrowoluene 0 0329 000 3 430 ND 10 __
2.4-Dinitrotolnene 0 055 000 3 255 ND 0
Acenaphthylene 0 1821 000 .3 0.78 ND 10 __ _
MY Nt Phatartad - Ty, Notartad: F. Fermarad: . Tatarma] Sandard Oyroram vd 2




Triangle Laboratories of RTP, Inc.

_Sampie File: ZD928

Sampic [D: K )10-R2

801 Capirola Dr. Response File: ZD923 Sample [D:
Durharm, NC 27713 Dacte Analyzed : 08/09/93 TLIID: 68-177-2(A-E)
(919) 544-5729 Dace Reported : 08/16/93 Dilution Factor:  1.00
Project Number: 24684
Quandation Results Method 8270-TB2
Analyte Area RE  RTISID Amount Code Quan  FLAG
ug Limic
3-Nitroaniline 0 0426 000 3 3.32 ND 10
Acenaphthene 0 1036 000 3 1.37 ND 10 ____
2,4-Dinitrophenol . 0 0213 000 3 6.65 ND 10 ___
4-Nicophenol 0 0315 000 3 449 ND 0 ___
Dibenzofuran 57 1570 1637 3 052 E 0 ___
Diethytphthalace 394 1.594 1687 3 350 E 10 ___
4.Chlorophenyl-phenylether 0 0582 000 3 243 ND 10 ___
Fluorene 0 1.304 000 3 1.09 ND 10
4-Nitroaniline 0 0589 0.00 3 2.40 ND 10
Phenanducne-dm 6329 19.04 4 I
4,6-Dinitro-2-methylphenol 0 0144 000 4 439 ND 10
N-Nitrosodiphenylamine 0 0378 000 4 1.67 ND 10
4-Bromophenyl-phenylether 0 0160 000 4 3.95 ND 10
Hexachlorobenzene 0 0209 000 4 3.02 ND 10 ___
Pentachiorophenol 0 06170 000 4 3.72 ND 10
Phenanthrene 198 0959 1909 4 1.31 E 10 __
Anthricene 0 0899 000 4 0.70 ND 10
Di-n-butylphthalate 15083 1.555 2029 4 6130 D 10 ____
Fluoranchene 0 1339 000 4 0.47 ND 10
Chryscne-du 8333 2461 5 I
Pyrene 0 1296 000 5 0.37 ND 0 ___
Burylbenzylphthalate 233 0723 2341 5 1.55 E 10
3,3".Dichloroberzidine ¢ 0394 000 5 1.22 ND 10
bis(2- Ethylhexyl)phthalate 47321 0.873 2469 5 260.19 E 10
Benzo(a)anthracene 0 1.074 000 5 045 ND 10
Chrysene 0 0990 000 5 0.48 ND 10 ___
Perylened | 9376 2859 6 I
Di-n-octylphthalate 4963 1.262 2655 6 1678 D 10
Benzo(b)fluoranthene 0 0893 000 ¢ 0.48 ND 0
Benzo(k)fluoranthene 0 0895 000 6 0.48 ND 0 ___
Benzo(a)pyrene 0 0877 0.00 6 0.49 ND 10
Indeno(1,2,3-cd)pyrene 0 0992 000 & 0.43 ND 10
Dibenz(a,h}anthracene 0 0770 000 § 0.55 ND 0 ___
Benzo(g,h.i) perylene 0 0838 000 6 0.51 ND 0
ND -Not Detected; D- Detected; E- Estimated: I- Internal Standard Orgrep v43
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801 Capiwla Dr.
Durham, NC 27713
{919) 544-5729

Triangle Laboratories of RTP. inc.

" Sample File: ZD928
Response File: ZD923
Date Analyzed : 08/09/93
Dace Reported : 08/16/93
Project Number: 24684

Sample ID: K( . 10-R2
Sample [D:
TLIID: 68-177-2({A-E)

Dilution Factor:  1.00

Surrogate Summary Area RF  RTISID Amount Code %REC
i s
Phcnol—d, 4292 1.202 9.10 1 88.99 D 89
Nitrobcnmne—d, 3474 0368 1088 2 7477 D 75
lJ.S—Tﬁd&Iorobcnzcnc-d’ 2758 0354 1155 2 6172 D 62
'I.&Dibmmobcnmc-d‘ 2657 0824 1243 1 8038 D 80
2-Fluorobipheny] 7171 1238 1455 3 8200 D 82
2.4,6-Tribromophenol 2055 0282 1759 3 103.18 D 103
Anthrac:nc-dw 12700 0.864 19.16 4 9290 D 93
Pyrcnc-dm 15602 1.050 2201 5 7133 D 71
' Tcrphcny[—d“ 14080 0.785 2239 5 86.10 D 86

Dawe S 7 /193

lRev‘imd by

NE -Not Detected: D- Detected: E- Estimated; I- Internal Standard

Orerep vd 3




Triangle Laboracorics of RTP, Inc.

801 Capitola Dr.
Durham, NC 27713
(919) 544-5729

Sample File: ZD933
Response File: ZD923
Date Analyzed ; 08/09/93
Date Reported : 08/16/93

Sample ID: KI 10-R2
Sample ID:

TLI ID: 68-177-2{A-E)
Dilution Factorr  2.00

Project Number: 24684
Quanttadon Results Method 8270-TB2
Analyte Area RF RTISID'  Amount Code Quan  FLAG
ug Limit
14-Dichlorobenzene-d, 1744 981 1 l
Phenol 0 1254 000 | 366 ND 20
bis(2-Chloroethyl)ether 0 0940 000 1 488 ND 20
2-Chlorophenol 0 1.199 000 1 3.82 ND 20 ___
1.3-Dichlorobenzene 0 1280 0.00 1 3.58 ND 20
1,4-Dichlorobenzene 0 1289 000 1 3.56 ND 20 __
1,2-Dichlorobenzene 0 1215 000 1 377 ND 20 __
2.2"-oxybis(1-Chloropropane) 0 1084 000 1 423 ND 20 _
Benzyl alcohol 0 0595 000 1 771 ND 20
2-Methylphenol 0 0.89%4 000 1 513 ND 20
3/4-Methyiphenol 0 0924 0.00 1 496 ND 20 _
N-Nitroso-di-n-propyiamine 0 0593 000 | 773 ND 20 ____
Hexachlomethane 0 0578 000 793 ND 0
Naphthalene-d, 5298 1233 2 [
Nitrobenzene 0322 0.00 2 469 ND 20
Isophorone ¢ 0604 000 2 250 ND 20
2-Niwophenol 0 0219 000 2 689 ND 20
2.4-Dimethylphenol ¢ 0330 000 2 458 ND 0
bis(2-Chloroethoxy)medhane 0 0381 000 2 396 ND 20 __
Benzoic acid 4103 0237 1185 2 26141 D 20 ___
1,4-Dichlorophenol 0 0295 0.00 2 .5.12 ND 20
1.2,4-Trichlorobenzene 0 0333 o000 2 453 ND 20
Naphthalene 821 0973 1237 2 1274 E 20 __
4Chloroaniline 0 0405 000 2 373 ND 20 _
Hexachlorobutadiene 0 0193 000 2 7.82 ND 20 __
4-Chioro-3-methylphenol 0 0294 0.00 2 5.14 ND 20
 2-Methylnaphthalene 61 0592 1379 2 156 E 20 _
Acenaphthene-d | 2899 1595 3 I
Hexachlorocydopentadiene 0 0309 000 3 393 ND 20
2.4.6-Trichlorophenol 0 0370 000 3 7.46 ND 20
2.4.5-Trichlorophenol 0 0403 000 3 685 ND 20 _
2-Chloronaphthalene 0 1.052 0.00 3 262 ND 20
2-Niwoaniline 0 0.31s 0.00 3 876 ND 20 _
Dimethylphthalate 0 1354 000 3 204 ND 20 _
2,6-Dinitrotoluene 0 0329 000 3 239 ND 20 ____
2.4-Dinitrotoluene 0 90556 000 3 496 ND 20 _
Acenaphthylene ¢ L8 000 3 1.52 ND 20 _
ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard Orgrep vd43




Triangle Laboracories of RTP, Inc.
301 Cabirola Dr.

Durham, NC 27713

(319} 544-5729

Sample Fiie: ZD933

Response File: ZD923
Date Analyzed : 08/09/93
Darte Reported : 08/16/93

Sampie [D: K V0-R2

Sample [D:

TLIID: 68-177-2(A-E)
Dilution Factor:  2.00

ND -Not Detected: D- Detected: E- Estimated: I- Intermal Standard

Orerep v4 3

Project Number: 24684
. Quantitation Results Method 8270-TB2
. Analyte Area RE RTISID Amount  Code Quan  FLAG
ug Limic

3-Niwoaniline 0 0426 000 3 648 ND 20
Acenaphhene 0 1036 000 3 266 ND 20 __
2,4-Dinitrophenol 0 0213 000 3 1295 ND 20
4-Niwophenol 0 0315 000 3 376 ND 20
Dibenzofuran 0 1570 000 3 1.76 ND 20 __
Diethylphthalate 0 1594 000 3 1.73 ND 20 _
4-Chlorophenyl-phenylether 0 0582 000 3 474 ND 20
Fluorene - 0 1304 000 3 212 ND 20
4-Nicoaniline 0 0.589 0.00 3 4.68 ND 20
Phenanthr:nc~dw 6351 19.05 4 [
4,6-Dinitro-2-methylphenol 0 0.144 000 4 8.75 ND 0
N-Nitrosodiphenylamine 0 0378 000 4 333 ND 20 __
4-Bromophenyl-phenylecher 0 0.160 000 4 7.87 ND 20
Hexachlorobenzene 0 0.209 0.00 4 6.03 ND 20
Penuachlocophenol 0 0170 000 4 741 ND 20
Phenanthrene 0 0959 0.00 4 1.31 ND 20
Anthracene 0 0.899 000 4 .40 ND 20
Di-n-buryiphthalate 3953 1.555 2029 4 3202 D 20
Fluoranthene 0 1339 000 4 0.94 ND 20

. Ch.ryscncdu 9055 2461 5 I
Pyrene 0 1296 000 5 0.68 ND 20 _

.Butylbcnzylphdulat: 0 0723 000 5 122 ND 0
3,3"-Dichlorobenzidine 0 0394 000 5 224 ND 20
bis(2- Ethylhexyl}phthalate 13774 0.873 2469 5 13940 D 20 ___
Benzo(a)anthracene 0 1074 000 5 0.82 ND 20
Chrysene 0 099 000 5 0.39 ND 20 __

.Pexyimc—du 9349 2860 6 I
Di-n-octylphthalate 0 1262 000 6 .68 ND 20 _
Benzo(b)fluoranthene 0 0393 000 6 0.96 ND 20
Benzo(k)fluoranthene 0 0.895 000 6 0.96 .ND 20
Benzo(a)pyrene 0 0877 000 6 0.98 ND 20
Indeno(1.2,3-cd)pyrene 0 0992 000 6 0.86 ND 20
Dibenz(a.h)anthracene 0 0770 0.00 6 1.1 l ND 20 _
Benzo(g h.i)perylenc A 0 0.838 0.00 6 1.02 ND 20 _




Taangle Laboratortes of RTP, [ac. Sample File: ZD935 Sampie ID: K& 10-R2

801 Capitola Dr. Response File: ZD923 Sample [D:
Durham, NC 27713 Date Analvzed : 08/09/93 TL1 ID: 68-177-2(A-E}
(919) 544-5729 " Daze Reporeed : 08/16/93  Dilution Facior: 200
Project Number: 24684 '
Surrogate Summary ‘ Area RF RTISID  Amount Code %REC
(ug)
F‘hl:m:tl—ds 139 1202 916 . 533 D 5
Nitrobcnzznc-d, 808 0368 10388 2 3317 D 33
1,3,5-Trichlorobenzene-d, 678 0354 1156 2 2893 D 29
1.4-Dibromobenzene-d, 659 0824 1243 1 3671 D 37
2-Fluorobiphenyi 1726  1.238 1455 3 38.47 D 38
2,4,6-Tribromophenol ' 19 0282 1762 3 1.86 D 2
Anthracene-d | 3044 0864 19.16 4 44.38 D 44
Pyrtnc-dm 3920 1.050 22.01 5 3298 D 33
Terphenyl-d | 3676 0785 2238 5 4138 D 41
Reviewed by /2 Dae 37112193
ND -Not Detected; D- Detected; E- Estimated; |- Internal Standard Orgrep va3




— o

Triangle Laboratories of RTP, Inc. Sampie File: ZD927 Sample 1Dt 010-R3

801 Capitoia Dr. Response File: ZD923 Sample ID:

Durham. NC 27713 Date Analyzed : 08/09/93 TLIID: 68-177-3(A-E)

(919} 544-5729 Date Reported : 08/16/93 Dilution Factor;  1.00
' Project Number: 24684

Quantittion Results Method 8270-TB2

Analyte Area RF RTISID Amount Code Quan  FLAG

N B R N B N
&
]

1 .-ioDidllorobcnzcnc»d‘ 1538 9.80 ! I
Phenol 4021 1.254 912 1 8337 D 10
bis(2-Chloroethyl)ether 0 0940 000 1 277 ND 10
2-Chlorophenol ¢ 1199 000 1 217 ND 10
1,3-Dichlorobenzene 0 1.280 000 1 203 ND 10
1,4-Dichlorobenzene 1305 1289 984 1 6.16 E 10
1,2-Dichlorobenzene 0 1215 000 1 214 ND 10
2.2'-oxybis(1-Chloropropane) -0 1.084 0.00 1 240 ND 10 __
Benzyl alcohol 0 0595 000 1 437 ND 10
2-Methylphenol 0 0.894 0.00 1 291 ND i0
-3/4-Methylphenol 0 0924 000 1 281 ND 0 ____
N-Nitroso-di-n-propylamine 0 0593 000 1 438 ND 10 ____
Hexachloroethane 0 0578 000 1 450 ND- 0 ____
. Naphl:ﬁalenc-d' 4667 1233 2 I _
Nitobenzene 0 032 000 2 266 ND 1w ___
Isophorone 0 0604 000 2 142 ND 10
2-Nicophenol 0 0219 000 2 391 ND 10 ___
2,4-Dimethylphenol 0 0330 000 2 260 ND {1 R
bis(2-Chloroethoxy}methane 0 0381 0.00 2 225 ND 19 _
Benzoic acd 18180 0.237 1201 2 657.34 E 10 __
2,4-Dichlorophenol 0 0295 0.00 2 290 ND 10
. 1,2,4-Trichiorobenzzne 0 0333 000 2 257 ND 10 _
Naphthaiene ‘ 6327 0973 12.37 2 5573 D 10
4-Chloroaniline 0 0405 000 2 212 ND 100
Hexachloroburadiene 0 0193 000 2 444 ND. 10
4-Chloro-3-methylphenol 0 0294 000 2 291 ND 10
2-Medhyinaphthalene 267 0592 1378 2 387 E 10 _ .
Aoma.phthenc-dm 2644 1594 3 I
Hexachlorocydopentadiene 0 0309 000 3 489 ND 0
2.4,6-Trichlorophenol ¢ 0370 000 3 4.09 ND 0 ___
2.4,5-Trichlorophenol 0 0403 0.00 3 375 ND 10 ___
2-Chloronaphdhaiene 0 1052 000 3 144 ND 10 ___
2-Nigoaniline ¢ 0315 000 3 480 ND 10 ___
Dimerthylphthalate 0 1354 000 3 1.12 ND 10
2.6-Dinicratoluene 0 0329 Q000 3 460 ND 10
. 2,4-Dinitrotoluene 0 0556 000 3 272 ND 0 __
Acenaphthyiene 335 1821 1595 3 279 E 0 _

. ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard Orgrep v43




Trangle Laboratories of RTP. Inc.

801 Capitoia Dr.
Durham. NC 27713
{919} 544-5729

. Sample File: ZD927

Response File: ZD923
Date Analyzed : 08/09/93
Date Reporred : 08/16/93

Sample ID: K
Sample ID:
TLI ID: 68-177-3(A-E)
Dilution Factor:  1.00

1710-R3

Project Number: 24684
Quantitation Results Method 8270-TB2
Analyre Area RF  RTISID Amount Code Quan  FLAG
ug Limic
3-Nigoaniline 0 0426 000 3 3.55 ND 10 ____
Acenaphthene 0 1.036 000 3 1.46 ND 10 ___
2.4-Dinitrophenoi 0 0213 0.00 3 7.10 ND 10
4-Niwophenol 0 0315 o0.00 3 4.80 ND 10
Dibenzofuran 0 1570 000 3 0.96 ND 10
Dicthylphthalare 360 1.594 16.86 3 342 E 0 __
4-Chlorophenyl-phenylether 0 0582 000 3 260 ND 10 ___
Fluorene - 0 1304 000 3 1.16 ND 10 ____
4-Niwoaniline 0 0589 000 3 257 ND 0 __
Phcmnr.lmne—dm 5718 19.04 4 I '
4,6-Dinitro-2-methylphenol 0 0144 000 4 4.86 ND 10 _
N-Nitrosodiphenylamine 0 0378. 000 4 1.85 ND 10
. 4-Bromophenyl-phenylether 0 0160 000 4 437 ND 0
Hexachlorobenzene 0 0209 000 4 3.35 ND 10
Pentachlorophenol Q0 0170 000 4 411 ND 0
Phenanthrene ¢ 09%9 000 4 0.73 ND 0
Anthracene 0 0899  0.00 4 0.78 ND > _
Di-n-burylphthalate 10606 1.555 2029 4 4771 D o ___
Fluoranthene 0 1339 000 4 0.52 ND 10 ___
Chrysencd 7851 2460 5 1
Pyrene 99 1296 204 5 0.39 E 10
Butylbenzylphthalate 222 0723 2341 5 1.57 E 10 __
3.3"-Dichlorobenzidine 0 039 000 5 129 ND 10 ___
bis(2-Ethylhexyl)phthalate 43645 0873 2470 5 25471 E 10 ___
Benzo(a)anthracene 0. 1.074 000 5 0.47 ND 0
Chrysene 0 099 0060 5 0.51 ND 10
Paylene-du . 8959 2860 6 I
Di-n-ocryiphthalate 2880 1.262 2655 6 10.19 D 0
Benzo(b)fluoranthene 0 0893 000 6 0.50 ND 10 _
Benzo(k)Auoranthene 0 0895 000 6 0.50 ND 0
Benzo(a)pyrene 0 0877 000 6 0.51 ND 0
Indeno(1,2,3-cd)pyrene 0 0992 000 6 0.45 ND 10 ___
Dibenz(a,h)anthracene 0 0776 000 6 058 ND 10 ___
Benzo(g.h.i)perylene 0 0838 000 6 0.53 ND 10 ___
ND -Not Detected; D- Detected; E- Estimated; I- Internal Standard Orgrep v4.3
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. Trangie Laborateries of RTP, Inc.
301 Capitola Dr.
Durham, NC 27713
{919) 544-3729

Sampie File: ZD927
Response File: ZD923 .
Dace Analyzed : 08/09/93
Date Reported : 08/16/93

Sample iD: X WO-R3
Sample ID:
TLIID: 68-177-3(A-E}

Dilution Factorr  1.00

. Project Number: 24684
Surrogate Summary Area RF RTISID Amount  Code %REC
n e
Phenol-d, 4619 1202 9.09 1 9991 D 100
Nitrobenzene-d_ 3706 0368 10.88 2 86.30 D 8%
1.3.5-Trichlorobenzene-d, 3176 0354 11.56 2 76.88 D 77
.1.4-Dibmmobcnune—d‘ 2851 0824 1243 1 89.96 D 90
2-Fluorobiphenyi 7511 1238 1455 3 91.76 D 92
2.4.6-Tribromophenol 2007 0282 1758 3 10765 D 108
Anthracene-d 12987 0864 19.16 4 105.14 D 105
Pyrened 16575 1.050 2201 5 80.43 D 80
Terphenyl-d | 14152 0785 2239 5 91.85 D 92

)

Due & 112 193

’-.---..
!

ND -Not Detected: D- Detected: E- Estimated: I- Internai Standard

Orgreova 3




Triangle Laboratories of RTP, Inc.

801 Capitola Dr.
Durham. NC 27713
(919) 544-5729

Sample File: ZD934
Response File: ZD923
Date Analyzed : 08/09/93
Date Reported : 08/16/93

Sample ID: K )10-R3

- Sample [D:

TLI ID: 68-177-3(A-E)
Diludon Factor:  4.00

1.821 0.00

ND -Not Detected; D- Detected; E- Estimated: I- Internal Standard

9
:
&

Project Number: 24684
Quandmation Results Method 8270-TB2
Analyte Area RF RTISID  Amount Code Quan  FLAG

ug Limic

1,4-Dichlorobenzene-d, 1765 9.81 1 I
Phenol 0 1254 000 1 7.23 ND 40 __
bis(2-Chloroethyl)ether ¢ 0940 000 1 9.64 ND 40 ____
2-Chlorophenol 0 1199 o000 1 7.56 ND 40 ___
1.3-Dichlorobenzene 0 1280 800 1 7.08 ND 40 ____
1.4-Dichlorobenzene 0 1.289 000 1 7.03 ND 40 __
1.2-Dichlorobenzene 0 1215 000 1 7.46 ND 40
2.2"-oxybis(1-Chloropropane) 0 1084 000 1 8.36 ND 0 _
Benzyl alcohol 0 0595 000 1 1524 ND 40 __
2-Methylphenol 0 0894 000 1 10.14 ND 40 ____
3/4-Methylphenol 0 0924 000 ! %81 ND 40 ____
N-Nitroso-di-n-propylamine 0 0593 000 1 1529 ND 0 ____
Hexachloroethane 0 0578 000 1 15.68 ND 40 __
Naphthalene-d, 5523 1232 2 [
Nitwobenzene 0 0322 000 2 9.00 ND 40 ___
Isophorone 0 0604 0.00 2 480 ND 40
2-Niwophenol 0 0219 000 2 13.23 ND 40 ____
2,4-Dimethylphenol 0 0330 000 2 8.78 ND 0 ___
bis(2-Chloroethoxy)methane 0 0381 000 2 7.60 ND 40 __
Benzoic acid 4306 0237 1186 2 526.35 D 40 __
2,4-Dichlorophenol 0 0295 000 2 9.82 ND 40 __
1,2.4-Trchlorobenzene 0 0333 000 2 8.70 ND 40 _
Naphchalene 1729 0973 1237 2 51.49 D 40
4-Chloroaniline 0 0405 000 2 7.15 ND 40 _
Hexachlorobutadiene 0 0193 000 2 15.01 ND . 40 _
4-Chloro-3-methylphenol 0 0294 000 2 9.85 ND 0 __
2-Methyinaphthalene 65 0592 1378 2 322 E 40 ____
_Accnaphdicne-dw 3005 15.94 3 [
Hexachlorocydopentadiene 0 0309 0.00 3 17.23 ND 0 ___
2,4,6-Trichlorophenol 0 0370 000 3 1439 ND 40 __
2,4,5-Trichlorophenol 0 0403 000 3 13.21 ND 0 ___
2-Chloronaphthalene 0 1052 000 3 5.06 ND 40 ___ _
2-Nitroaniline 0 0315 000 3 16.90 ND 40 ____
Dimethyiphthalace 0 1354 000 3 3.93 ND 40 ____
2,6-Dinitrotoluenc 0 0329 000 3 16.18 ND 0
2.4-Dinitrotoluene 0° 055 000 3 9.57 ND 40 _
Acenaphthylene o 3 292 ND 40 _




Triangle Laboracories of RTP. Inc. Samople Fiie: ZD934 Sample [D: K€ "0-R3
801 Capiwla Dr. Response File: ZD923 Sample ID:
Durham. NC 27713 ' Date Analyzed : 08/09/93 TLI ID: 68-177-3(A-E)
(919) 544-5729 Dare Reported : 08/16/93 Dilution Factor:  4.00
' Project Number: 24684
Quantimtion Results Method 8270-TB2
l Analyte Area RE RTISID Amount  Code Quan  FLAG
ug Limit
l 3-Nitrozniline 0 0426 0.00 3 1249 ND 0 ___
Acenaphthene 0 103 000 3 514 ND o _
2,4-Dinitrophenol ¢ 0213 000 3 24.99 ND 0 ____
4-Nitophenol 0 0315 000 3 16.9¢ ND 40 ___
Dibenzofuran 0 1.570 000 3 339 ND 40 __
Diethytphthalate 0 1594 0.00 3 3.34 ND 40 ____
4-Chlorophenyl-phenylether 0 0582 000 3 9.15 ND 40
me Filuorenc 0 1304 000 3 408 ND 40 ____
J 4-Niwoaniline 0 0589 0.00 3 9.04 ND 0 _
‘ Pl'v.-|'1=mt.hr|:|'1c-dm 6581 19.04 4 |
; 4,6-Dinitro-2-methyiphenol 0 0144 000 4 16.88 ND 40 ___
: N-Nitosodiphenylamine 0 0378 000 4 643 ND 40 _
: 4-Bromophenyl-phenylether 0 0160 000 4 15.19 ND 40 ___
l Hexachlorobenzene 0 0209 000 4 11.63 ND 40 ___
Pentachlorophenol 0 0170 000 4 1430 ND 40 ____
i Phenanthrene 0 0959 000 4 253 ND 4
I Anthracene 0 089 0.00 4 270 ND 40 ___
Di-n-burylphthaiace 3055 1.555 2029 4 47.77 D 40 ____
. Fluoranthene 0 1339 000 4 1.82 ND 40 ___
Chrysene-d | 9465 2460 5 1
Pyrene . 0 1296 000 5 130 ND 40 ___
l Bucylbenzylphthalate 0 0723 000 S5 234 ND 40 ____
3.3"-Dichlorobenzidine 0 03% 000 5 429 ND 40 ___
bis(2- Ethylhexyl}phthalaze 13531 0.873 2468 5 26200 D 40 ___
Benzo(a)anchracene 0 1074 0.00 5 1.57 ND 40 __
Chrysene 0 09%0 000 S 171 ND 40 ___
Perylened | 9638 2860 6 1
Di-n-octylphthalace 0 1262 000 6 1.32 ND 40 ____
Benzo(b)fluoranthene 0 03893 000 6 1.86 ND 40 ___
Benzo(k)flucranthene 0 0895 000 6 1.85 ND 40 __
Benzo(a)pyrene - 0 0877 000 & .83 ND 40 ____
Indeno(1.2,3-cd)pyrenc 0 0992 000 6 167 ND 0
l Dibenz{a,h)anthracene 0 0770 000 &6 216 ND 0 _
Benzo(g,h.i}perylenc 0 0.338 000 6 1.98 ND 40 __

NTY Nt Detectad: N Detected: E. Fstimated: |- internal Standard

Orerer va3




1riangic Laboratories of RTP. Inc.

801 Capirola Dr.
Durham, NC 27713
(919) 544-5729

Sampie File: ZD934
Response File: ZD923
Date Analyzed : 08/09/93
Date Reported : 08/16/93

Sampie iD: ¥ 010-R3
Sample iD:
TLIID: 68-177-3(A-E}

Dilution Factor;  4.00

Project Number: 24684

Surrogate Summary Arez RF RTISID Amount  Code %REC
(ug)

Phenol-d, 126 1202 912 | 950 D 10
Nitﬂ)l'Jcn:n:x'n:—ds 991 0368 1088 2 78.07 D 78
1.3,5-Trichlorobenzene-d, 845 0354 1156 2 6%.21 D 69
1,4-Dibromobenzene-d, 768 0.824 1243 1 8453 D 85
2-Fluorobiphenyl 1971 1238 1456 3 8479 D 85
2.4,6- Tribromophenol 54 0282 1760 3 1031 D 10
Anthnc:nc—dm 3442 0864 1915 4 9635 D 97
Pyrene-d | 4726 1.050 2200 S 7609 D 76
Terphenyl-d 3974 0785 2238 5 8557 D 86
Reviewed by 1) Due A/ _/YQ2

NU -Not Detected; D- Detected; E- Estimated; I- Internal Standard

Orgrep v43
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Trangle Laboratories of RTP, Inc. * Sample File: ZD925 Sample ID: SE 180593
801 Capiwla Dr. Response File: ZD923 Sample ID:
Durham, NC 27713 Dare Analyzed : 08/09/93 TLIID: N/A
(919} 544-5729 Dace Reporeed : 08/16/93 Dilution Factor:  1.00

Project Number: 24684
Quancitation Results Method 8270-TB2
Analyze Area RF RTISID ‘Amount Code Quan FLAG

ug Limic

1.4-Dichlombcnzcnc-d‘ 1467 92.80 1 I
Phenol g0 1254 G600 1 217 ND 1w
bis(2-Chloroethyl)ether G 0940 000 1 290 ND 10
2-Chlorophenol 0 1.199 000 1 227 ND 10
1,3-Dichlorobenzene 0 1280 000 1 213 ND 10
1,4-Dichlorobenzene 0 128% 000 1 211 ND W o
1,2-Dichlorobenzance ¢ 1215 0.00 1 224 ND - 10
2.2"-oxybis(1-Chloropropanc) 0 1.084 000 1 251 ND 10
Benzyl alcohol 0 0595 000 1 458 ND o .
2-Methylphenoli 0 0894 000 1 3.05 ND 10
3/4-Methylphenol 0 0924 000 1 295 ND 10 _
N-Nitroso-di-n-propylamine 6 0593 000 1 459 ND 10
Hexachloroethane 0 0578 000 1 471 ND 0 ___
Naphthalene-d, 4468 1232 2 I
Nizrobenzene 0 0322 000 2 278 ND 10
Isophorone 0 0604 000 2 1.48 ND 10
2-Niwophenol ¢ 0219 000 2 4.09 ND 10 ____
2.4-Dimethylphenol ¢ 0330 0.00 2 271 ND 10
bis(2-Chlorocthoxy)methane 0 0381 000 2 235 ND 10 __
Beazoic acid 0 0237 000 2 378 ND 10
2.4-Dichlorophenol 6 0295 000 2 3.03 ND 10
1.2,4-Trichlorobenzene 0 0333 000 2 269 ND 10 ___
Naphthalene 596 0973 1236 2 549 E 10
4-Chlaroaniline 0 0.405 000 2 221 ND 10
Hexachlorobucadiene 0 0193 000 2 464 ND | {
4-Chloro-3-methyiphenol 0 0294 000 2 3.04 ND 10
2-Methyinaphthalenc 0.592 000 2 1.51 ND 10
Acenaphthene-d | 2528 1594 3 I
Hexachlorocydopentadiene 0 0309 000 3 512 ND 0
2.4,6-Trichlorophenol 0 0370 0.00 3 428 ND 10 ___
2.4,5-Trichlorophenol 0 0403 000 3 393 ND 10
2-Chioronaphthalene 0 1052 000 3 1.50 ND 0 ___
2-Nigoaniline 0 0315 000 3 502 ND 10
Dimethylphthalate 0 1354 000 3 .17 ND ) {
2,6-Dinitrotoluenc 0 0329 000 3 481 ND 10 ___
2,4-Diniwrotoluene 0 0556 000 3 285 ND 10
Ac:nnphthylcnc 0 1821 00 3 0.87 ND 10 ___




Triangle Laboratories of RTP. Inc.

801 Capitola Dr.
Durham, NC 27713

Sample File: ZD925
Response File: ZD923
Date Analyzed : 08/09/93

Sample ID: 5
Sample ID:
TLIID: N/A

080593

(919) 544-5729 Date Reported : 08/16/93 Dilution Factor:  1.00

Project Number: 24684
Quantitation Results Mcthod 8270-TB2
Analyte Arez RF RTISID  Amount Code Quan  FLAG

ug Limit

3-Niwoaniline 0 0426 000 3 371 ND 0 ___
Acenaphthene 0 103 000 3 1.53 ND 0 __
2.4-Dinitrophenol 0 0213 000 3 743 ND 10
4-Nicophenol 0 0315 0.00 3 502 ND 10
Dibenzofuran 0 1570 000 3 1.01 ND 160 .
Diethyiphthalate 0 1594 000 3 0.99 ND 10 ____
4-Chlorophenyl-phenylether 0 0582 000 3 272 ND 10
Fluorene 0 1.304 000 3 1.21 ND 10 _ __
4-Nigoaniline 0 0589 000 3 269 ND 10
Phenanthrene-d 5026 19.04 4 I '
4,6-Dinitro-2-methylphenol 0 0144 0.00 4 5.53 ND 0
N-Nitrosodiphenylamine 0 0378 000 4 211 ND 0
4-Bromo phenyi-phenylether 0 0160 0.00 4 497 ND 1
Hexachlorobenzene 0 0209 0.00 4 381 ND 10 ___
Pentachlorophenol 0 0170 000 4 468 ND 10 ___
Phenanthrene 0 0959 o000 4 0.83 ND 10 __
Anthracene 0 0899 000 4 0.89 ND 10
Di-n-burylphchalate 12184 1.555 2029 4 6235 D 0 _
Fluoranchene 0 1339 000 4 0.59 ND 10
Chryscnc-du 6010 2459 5 1
Pyrene 0 129 000 5 0.51 ND 0 __
Bucylbenzylphthalace 0 0723 000 5 0.92 ND 10 ____
3,3"-Dichlorobenzidine ¢ 039 000 5 1.69 ND 10
bis(2-Ethythexyl)phthalate 3331 0873 2468 5 2540 D 0
Benzo(ajanthracene 0 1074 0.00 5 0.62 ND 10
Chrysene 0 099 000 5 0.67 ND 10 __
Perylened | 6200 2859 6 [
Di-n-octylphthalace 0 1262 000 6 0.51 ND 10
Benzo(b)fluoranthene 0 0893 0.00 & 0.72 ND o ___
Benzo(k}fluoranchene 0 0.895 0.00 6 0.72 ND 10
Benzo(a}pyrene 0 0877 000 6 0.74 ND 10
Indeno(1,2,3-cd)pyrene 0 0992 000 6 0.65 ND 10 ____
Dibenz{a,h)anthracene 0 0770 0.00 6 0.84 ND 1
Benzo(g.h.i) perylenc 0 03838 000 6 0.77 ND 10

ND -Not Detected; D- Detected; E- Estimated; [- Internal Standard

Orgrep vd3




Triangle Laboratories of RTP. Inc. Sample File: ZD925 Sample ID: ST 780593

801 Capirola Dr. Response File: ZD923 Sample [D:

Durham, NC 27713 Dace Analyzed : 08/09/93 TLIID: N/A

{919} 544-5729 Date Reported : 08/16/93 Dilution Factor:  1.00
Project Number: 24684

Surrogate Summary Ara RF RTISID Amoun: Code %REC

‘ (ug)

I’he:’:c.vl«:i5 3474 1202 9.07 1 7877 D 79

Nitrobcnzcnc-ds 2664 0368 1088 2 6481 D 65

1.3.5-Trid110mbcnz¢:nc-d, 2020 0354 1155 2 5i.10 D 51

1 ,4—Dibromobcnzcnc—d‘ 2177 0824 1243 1 7202 D 72

2-Fluorobiphenyl 5305 1.238 1455 3 6780 D 68

2,4,6-Tribromophenol 222 0282 1758 3 1251 D 13

Anthnt.‘:nc-dm 10225 0864 19.15 4 94.17 D 94

Pyrtnc—dw 15519 1.050 22.00 5 9836 D 98

Tﬂphcny{-d“ 12766 0785 2237 5 108.23 D 108

Reviewed by Y % Dawe _E 1121 23

ND -Not Detected: D- Detected: E- Estimated: I- Internal Standard

Orerep vd4 3




APPENDIX E

COoAL AND SHALE SAMPLING RESULTS




SUMMARY OF COAL SAMPLING
GENERAL SHALE PLANT #10

RUN 1.D. RUN1 RUN 2 RUN 3 AVERAGE
DATE 07/29/83  07/29/93 07/30/93
SAMPLING D AS RECEIVED
%Moisture 1.44 1.49 '1.46 1.46
%Carbon 79.83 79.77 79.84 79.81
%Hydrogen ' 5.48 543 5.45 5.45
%Nitrogen 1.96 1.89 1.95 1.93
%Sulfur , 0.90 .90 0.80 0.90
%Ash : 3.38 3.26 3.20 3.28
%Oxygen(diff) 7.01 7.26 7.20 7.18
Btwib 14408 14690 14451 14516
SAMPLING DATA (DRY BASIS})
%Moisture NA NA NA NA
%Carbon 81.00 80.98 81.02 '81.00
%Hydrogen 5.56 5.51 5.53 5.53
%Nitrogen 1.99 1.92 1.98 1.86
%Sulfur 0.91 0.91 0.91 0.91
%Ash 343 .31 3.25 3.33
%Oxygen(diff) 7.11 7.37 7.3 7.26
Btu/lb 14619 14690 14665 14658




SUMMARY OF SHALE SAMPLING

GENERAL SHALE PLANT #10
RUN I.D. RUN 1 RUN 2 RUN 3
DATE 07/27/93 07/29/93 07/30/93
SAMPLING D, AS RECEIVED
%Moisture 1.47 1.16 1.56

%Suifur < 0.01 < 0.01 < 0.01

SAMPLING DATA (DRY BASIS)

%Moisture NA NA NA
%Sulfur < 0.01 < 0.01 < 0.01

AVERAGE

1.40
0.01

0.01




l | "ECEIVED Au6 - 9 1993

GENERAL OFFICES: 1319 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 « (708) 953-9300

:TE COMMERCIAL TESTING & ENGINIEERING CO.

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 808, CHAHLESTON, WV 25323
TELEPHONE: {304) 925-6631

FAX: (304) 925-8877

l SINCE 1908 Member of the SGS Group (Sociste’ Gensrale de Surveillance)

' ’ August 6, 1993

ETS, INCORPORATED

1401 MUNICIPAL ROAD, NW

ROANOKE VA 24012 Sample identification by
KENNETH APPELL

SAMPLE I.D.: COAL SAMPLE
. 07/29/93
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

As Received Dry Basis
% Moisture 1.49 XXXXX
% 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
.% Oxygen(diff) 7.26 7.37
100.00 100.00
Btu/1lb 14471 146%0 MAF 15193

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Manager, Charleston Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED iN PRINCIPAL COAL MINING AREAS. TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

- EIR M E T Gy T EE N Ay MME B
oP oe

r-455
Original watermarked For Your Protection TERMS AND CONDITIONS ON REVERSE




|

] | NECEIVED AuG - g g4, i
COMMERCIAL TESTING & ENGINEERING CO. l
‘ : k GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 = {708} 953-9300
SINGE 1908 Membes of the SGS Group (Societe’ Generals de Surveilance)
PLEASE ADDRESS ALL CORRESPONDENCE TO: l
P.O. BOX 808, CHARLESTON, Wv 25323
TELEPHONE: (304) 925-6631
FAX: (304) 925-8377
' ' August 6, 1993 l
ETS, INCORPORATED
1401 MUNICIPAL ROAD, NW
" ROANOKE VA 24012 Sample identification by I
l KENNETH APPELL
SBMPLE I.D.: COAL SAMFLE
07/29/93 I
Kind of sample COAL
reported to us
l Sample taken at -- l
Sample taken by
l Date sampled July 29, 1993 I
Date received August 5, 1993
Analysis Report No. 61-28087 l
I SHORT PROXIMATE - ULTIMATE ANALYSIS
| As Received Dry Basis l
% Moisture 1.44 HXKXX
$ Carbon 79.83 81.00
% Hydrogen 5.48 5.56 I
% Nitrogen 1.96 1.99
% Sulfur 0.90 0.91
% Ash 3.38 3.43
% Oxygen(diff) 7.01 7.11 '
100.00 . 100.00
l Btu/flib 14408 14619 MAF 15138 l
Respectiully submitted,
l COMMERCIAL TESTING & ENGINEERING CO. l
Manager, Charieston Laboratory
l465 OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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RECEIVED AUS - 9 1993

COMMERCIAL TESTING & ENGINEERING CO.

fIENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SWNTE 210-8, LOMBARD, ILLINOIS 60148 « (708) 9563-9300

|’ =3guat 6, 1993
z7s,

Member of the SGS Group (Sociéte’ Generale de Surveillance)

PLEASE ADDRESS AtL CORRESPONDENCE TO:
P.0. BOX 808, CHARLESTON, WV 25323
TELEPHONE: (304) 925-6631

FAX: (304) 925-8877

: INUORPORATED
301 MUNICIPAL ROAD, NW

=20rted (g us
Zamrlie takan at
Zamrle takapy by
>ate wsampled

=8 raoeived

ST

Q:’ANOPE VA 24012
NNI-'HI APPELL

e | of ..mple :

Sample identificatiﬁn by

SAMPLE I.D.: COAL SAMPLE

07/30/93
COAL
July 30, 1993
August 5, 1993
Analysis Report No. 61-28089
SHORT PROXIMATE ~ ULTIMATE ANALYSIS
AsS Received Dry Basis
% Moisture 1.46 ‘ HXXXX
% Carbon 79.84 E 81.02
% Hydrogen 5.45%5 5.53
% Nitrogen 1.95 1.98
% Sulfur 0.90 0.91
% Ash 3.20 3.25
% Oxygen(diff) 7.20 7.31
100.00 100.00
Btu/lb - 14451 14665 MAF 15158

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Manages. Charlesion Laboratory

s & TN L AR VATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACLLITIES
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Kt_:t.:t;l\ftu AUD = 9 1999

GENERAL QOFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » (708) 953-3300

: E COMMERCIAL TESTING & ENGINEERING CO.

SINCE 1908 Member of the SGS Group (Sociéte’ Generale de Surveillance}
PLEASE ADDRESS ALL CORRESPONDENCE TO:
£.0. BOX 808, CHARLESTON, WV 25323
TELEPHONE: (304) 925-6631
FAX: (304) 925-8877
> August 6, 1993 304

ETS, INCORPORATED

1401 MUNICIPAL ROAD, NW
ROANOKE VA 24012 Sample identification by

KENNETH APPELL

 SAMPLE I.D.: SHALE SAMPLE RUN 1
07/27/93
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. 61-28090

MOISTURE & SULFUR IN THE ANALYSIS SAMPLE

As Received Dry Basis

% Moisture 1.47 HXXXXX
% Sulfur <.01 <.01

Respectiulty submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Siia, A Smmn

Manager, Charleston taboralory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED tN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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RECEIVED AUG - 9 1983

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINO!S 60148 « {708) 853-9300

‘ COMMERCIAL TESTING & ENGINEERING CO.

l ——cE 1908 Membar of the SGS Group (Socitte’ Generale de Surveillance)

il. August 6, 1993

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 808, CHARLESTON, Wv 25323
TELEPHONE: (304) 925-6631

FAX: (304) 925-8877

ETS, INCORPORATED

1401 MUNICIPAL ROAD, NW

ROANOKE VA 24012 Sample identification by
KENNETH APPELL '

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 July 27, 1993

Date received August 5, 1993

Analysis report no. 61-28091

MQISTURE & SULFUR IN THE_ ANALYSIS SAMPLE

As Received Dry Basis

% Moisture l.16 KXNXX
% Sulfur <.01 <,01

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Manager, Charleston Laboratory
‘VER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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: COMMERCIAL TESTING & ENGINEERING CO.
E GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUINTE 210-8, LOMBARD, ILLINQIS 60148 » (708) 953-9300
L]
SINCE 1908 Mamber of the 5GS Group (Sociéte’ Generale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO: |
P.O. BOX 808, CHARLESTON, WV 25323
TELEPHONE: (304) 925-8631
FAX: (304) 925-8877

’ " Rugust 6, 1993
ETS, INCORPORATED

1401 MUNICIPAL ROAD, NW .
ROANOKE VA 24012 : Sample identification by

KENNETH APPELL
SAMPLE I.D.: SHALE SAMPLE RUN 3
07/27/93
Kind of sample SHALE
reportéed to us
Sample taken at -—-
Sample taken by
Date sampled July 27, 1993

Date received Rugust 5, 1993

Analysis repart no. 61-28092

MOISTURE & SULFUR IN THE ANALYSIS SAMPLE

% Moisture 1.56 HEXXK
% Sulfur <.01 _ <,01

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

As Received Dry Basis I
, Manager. Charleston Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIE’
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APPENDIX F.OQ

LABORATORY RESULTS FOR TRACE METALS AUDIT SAMPLES




- - - - -‘ - -
1 - -

A

Sample:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

NS
g/(%?\ ,ﬂaf’r

Analysis for Multi-Metal Filters

Multi metals on glass fiber'filters

Procedure: The filter samples should be analyzed according to

Results:

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.

Report results in ug/filter.

ok

\L,\\A\CD




EPA AUDIT SAMPLE SUMMARY

Multi Metals Filters

High Level
RUNID.= H399
LABORATORY DATA
SAMPLE CATCH - micrograms/filter
COMPONENT SAMPLE
Antimony Sb 7.28
Arsenic As 12.8
Beryllium Be 344
Cadmium Cd 40.8
Chromium Cr 40.0
Copper Cu 43.1
Lead - Pb 184
Manganese Mn 376
Mercury Hg < 2
Nickel Ni 180
Phosphorus P 648
Selenium Se 3.45
Silver ' Ag 7.63
Thallium T 2.85

Zinc Zn 110

e —

R



-

<

—
— - — o

N

SAMPLE
1.04

9.00
2.42
5.43
7.24
7.24
218
5.97
2
145
48.7
1.15
4.57
232

EPA AUDIT SAMPLE SUMMARY
Muiti Metals Filters
Low Level .
RUNID. = L399
LABORATORY DATA
SAMPLE CATCH - micrograms/fitter
CoOl NENT
Antimony Sb
Arsenic As
Beryllium Be
Cadmium Cd
Chromium Cr
Copper Cu
Lead Pb
Manganese Mn
Mercury Hg
Nickel Ni
Phosphorus P
Selenium Se
Silver Ag
Thallium Ti
Zinc Zn

546




 RECEIVED SEP 2 4 1953
ETS Afaiyioal Serv 2 4sighac.

{ Proudly serving industry and government since 1973.
1 I A subsidiary of ETS International, Inc.

WA 1-1y4 srn AunT f’A—MPLE{l

ETsS, Inc.

1401 Municipal Road N.W.

Roancke, VA

ATTN: Dr. Ted Handel

A USEPA Contract Laboratory

Re: Laboratory Analysis

ETSAS Client No.

REPORT DATE/NUMBER: September 24, 1993 / 223

ANALYSIS FOR: Multi Metals on Glass Fiber Filters

METHOD OF ANALYSIS: USEPA Methods 200.7, 245.5, 270.2, 27%.2

6593

SAMPLE ANALYSIS DATA

r

Lab ID: 144193

Other ID:

Collection Date:

Antimony

Client ID: R399
collected by: CLIENT
!/ /7 Time:

Arsenic

Beryllium

cadmium
Chromium

Copper

Lead

Manganese

Mercury

Nickel

Phoephorous

Selenium

Silver
Thallium

Zinc

Lab ID: 14419%4

Other 1D:

Callection Date:

Antimony
Arsenic

Beryllium

Client ID: L399
Ccollected by: CLIENT

/7 Time:

Matrix: FILTER

Received at ETSAS: 08/04/93
- 7.28 ug/filter

12.8 ug/filter
34.4 ug/filter
40.8 ug/filter
40.0 ug/filter
43.1 ug/filter
184 ug/filter
37.6 ug/filter
2 ug/filter
180 ug/filter
64.8 ug/filter
3.45 ug/filter
7.63 ug/filter
2.85 ug/filter
110 ug/filter

Matrix: PFILTER

Received at ETSAS: 08/04/93

1.04 ug/filter
9.00 ug/filter
2.42 ug/filter

REPORT CONTINUED ON NEXT PAGE

1401 Municipal Road, NW - Roanoke, Virginia 24012-1309 - Telephone: 703-265-0004 - FAX: 703-563-4866

@ Prinied on recyclod paper &% Printed on recyclable paper

T
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ETS, Inc.
Report of 09/24/93
Page No. 2

SAMPLE ANALYSIS DATA )

I
Lab ID: 144194 (continued)

Cadmium ' 5.43 ug/filter
Chromium 7.24 ug/filter
Copper 7.24 ug/filter
Lead 21.8 ug/filter
Manganese’ 5.97 ug/filter
Mercury < 2 ug/filter

Nickel 14.5 ug/filter
Phosphorous 48.7 ug/filter
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 ua at any time.

Sincerely,
ETS YTICAL SERVICE INC.

susanne H. Deegan, F actféanager

@ Printed on recycled paper '}:‘,: Printed on recyclable paper
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APPENDIX G.O

EQUATIONS AND CALCULATIONS
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APPENDIX G.1

CALCULATIONS FOR EPA METHODS 2-4

—




10.

METHODS 2-4 CALC ONS

Metered Gas Sample Volume at Standard Conditions

AH

p, + AH

528 B 13,8

Vatsea = VXY X 75755 X |73 460

Gas Volume of Water Vapor Collected in Impinger Liquid

Gas Volume of Water Vapor Collected in Silica Gel

szg(etd) - (Wf - Wi) x0004715

Moisture Volume Fraction in Flue Gas

Vwc(scd) + Vweg(std}

Bug =
Vwc(std) + Vwag(sl:d) + Vm(scd)

Moisture Volume Percentage in Flue Gas
$H,0 = B,,x100

Absolute Pressure of Flue Gas
P

static

- P
2" 13.6

Nitrogen Content of Flue Gas
&N, - 100 - (%C'O2 + %0, + %CO)

Dry Molecular Weight of Flue Gas
M; = 0.44x%C0, + 0.32x%0, + 0.28x (%N, + $C0O}

Wet Molecular Weight of Flue Gas
M, = Myx (1 - B,,) + 18xB,,

Fuel Factor Based on Flue Gas Composition

p o 20.9 - %0,
° 3CO,




11.

l12.

13.

14.

15,

l6.

17.

EPA METHODS 2-4 CALCULATIONS - continued

- Excess Air of Flue Gas

$0,-0.5%C0
SEA= 2 %100
kA 0.264%N,- ($0,-0.5%C0)
Average Gas Velocity, ft/sec
(T,+460) /2
- 1/2 g
Vv ~85.49xC x (AP) 12, o (Pi) 72

Area of Round Duct or Stack

n xD?

s = ——— (round ducts)
4x144

A

Area of Rectangular Duct

_LxW
s 144

(rectangular ducts)

Actual Volumetric Flow Rate of Flue Gas
P, = VyxA %860

Flow Rate of Flue Gas at Standard Temperature and Pressure

. P x528
871 (T, + 460) x29.92

O; = @

Dry Flow Rate of Flue Gas at Std. Temperature and Pressure
Qsd = st (1 - ‘Bws)




-~——

é!t“<;qﬁ;§HQJ1uib

w wm o

static

2]
aﬂ.

< < HHBO000 Y Y X

[ ¥/

m{std)

<SS

welstd)
wsg(std)

£€x5d

%0
3C0,

%CO

N
$EA

R N T T T T 1 O I IO

NOMENCIATURE FOR EPA METHODS 2-4

Stack area, ft?

Moisture volume fraction

Pitot tube coefficient (=0.84)

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, 1lb/lb-mole :
Wet molecular weight, lb/lb-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, °F

Average stack temperature, °F

Final impinger volume, mnl

Initial impinger wvolume, ml

Uncorrected metered gas volume, dcf
Corrected gas volume, dscf

Average gas velocity, ft/sec

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 0,, %dv
Dry volumetric concentration of CO,, %dv
Dry volumetric concentration of CO, %dv
Pry volumetric concentration of N,, %dv
Percent excess air :




APPENDIX G.2

CALCULATIONS FOR EPA METHOD 5 PARTICULATE,
METHOD 201A, AND METHOD 202




EPA METHOD S GRAVIMETRIC CALCULATIONS

1. PM Collected in Probe Wash - M,

My, = (pr) final = (pr) tare
2. Applicable Acetone Blank Correction - Bapw
v
Bapw = [(Wa.b) final (Wap) ta.re] X _VE
ab
3. Maximum Allowable Acetone Blank - B,
Bapax = 0.7845 x 0.00001 x v,

[ ]
4. Actual Probe Wash Blank Correction - Bpw

B, = MINIMUM (B,,,: Bapas]

5. PM Collected on Filter - M,

M, = (Wf) final = (Wf) tare

6. Total PM Collected for Method 5 Calculations - Mg

M, = M, + M, - By,
NOMENCLATURE
Bamax = Maximum allowable acetone blank correction,
based on weight of acetone in probe wash,
) grams
Bapw = 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

u:ﬁgm
o

o

Vab Liquid volume of acetone blank, ml
v Ligquid volume of probe wash, ml
(ﬁib)final Final weight of beaker containing acetone blank

residue, grams
(Wap)tare = Tare weight of beaker containing acetone blank
residue, grams

(We) f3nal = Final weight of filter, grams
£)rare = Tare weight of filter, grams
(Wow) £inal = Final weight of beaker containing probe wash
residue, granms
(Wou) tare Tare weight of beaker containing probe wash

residue, grams




PATICULATE EMISSIONS CALCULAT!ONS

1. Particulate Concentration - MP

Z(M;) 7000
Vooeay | 453.593

m

Csa =

2. Particulate Concentration Corrected to 7% O, - Cg4@7%0,

20.9 - 7.0
Caaers = Coa” 30 5= %0,
3. Particulate Concentration Corrected to 12% CO, - C;43€812%CO,
12

Csdo2z = csdx%";

4, Particulate Concentration cCorrected to 50% Excess Air -
Cyq@50%EA _
o - 100 + $EA
sdeS0% Ea sd” 150

5. Particulate Mass Rate = Mp

I (M,) 60
M = ———- W ————
b = V. <P X 53.593

6., Isokinetic variation - %ISO

NOMENCLATURE

Q
ti%e
TS
Vin(std)
VB

$0,
30,
%Ea
%$Iso

T TR (T 2O I I

0.09450x% (T, + 460) XV, oo
P xv _xA,xtimex (1 - B,)

$Iso =

Nozzle area, ft2

Particulate concentration, grains/dsct
Nozzle diameter, inches

Summation of PM collected in sample train, grams
Mass rate of particulate emissions, 1lb/hr
Absolute stack pressure, in.Hg

Dry standard gas flow rate, dscfm

Net sampling time, minutes

Average stack temperature, °F

Corrected gas volume, dscf

Average gas velocity, ft/sec

Dry volumetric concentration of 0,, %dv
Dry volumetric concentration of CO,, %4v
Percent excess air

Percent isokinetics

E—
—ei—



CALCULATIONS FOR EPA METHOD 2013

etermination of cyclone flow rate and orifice essure ead;

Molecular weight of stack gas, dry basis, Mg
My=0.44(%C0,) +0.32(%0,) +0,28 (8N,+%CO)

where M, = 1b/lbmol.

Molecular weight of stack gas, wet basis, M,
M =M,(1-B,,) +18(B,,)

moisture fraction of the stack gas;
1b/1bmol.

where B =
M, =

Absolute stack pressure, P:

P

Psf Pb_q:"' -—€—13 3
where P, = barometric pressure ("Hg);
P, stack static pressure ("H),0);
ll'Hg.

P

Viscosity of stack gas, p :

B,-152.418+0.2552¢t,+3.2355x%210°5t2+0.53147 (%0,) -74.1438,,

where t, = average stack temperature (°F) ;
4, = micropoise.

Cyclone flow rate, Q.:

(t +460) g .294%
-0.002837 —_—
or-oo0ze37 | S

where Q, = ft®/min.




CAL.C TIONS_FCR E TH 201A (continued

Ofifice pressure head, AH, needed for cyclone flow rate:

0,(1-B,,) P, |* (t,+460)M,1.083 AH,
ty+460 P,

AH-[

id

meter temperature (°F);

where t =
AH = "H,0.

_Equations for Nozzle Selection:

Nozzle velocity, v.:

3.056 Q,
n- 2
Dy
where D = nozzle diameter (in.);
v_= ft/sec.

n

Minimum and maximum velocities, v

min @and v, in ft/sec:

Calculate Rmn‘

0.2603/0,
Ry, =0.2457 +\J 0.3072- 2:2803/Csk,

1.5
Vn

If R, is less than 0.5 or imaginary then:

Vmin"O-SVn

Otherwise use:

Vinin = Vadfnin

L““";““““““-'ﬁl




CALCULATIONS FOR EPA METHOD 201A (continued)
Calculate Rmx:

0.2603,/0,u,
R,m-o.4457+\j0.5690+ 1.5
n

If R, is greater than 1.5 then:

Viax =15V,
Otherwise use:

Vinax = Vo Fpax

{

Minimum and maximum velocity head values, Ap, and Ap,,.:

PBM,,V,fin
(t,+460)CE

Ap,;,~1.3686x107*

P,M vy
(t,+460)C2

App,.=1.3686x107*

where C_ = pitot coefficient
Afamin and Ap,. = "H,0.

Dwell time:

Dwell time at first traverse point, t,:

o | Api

NN Apl.g

t, -

where 6 total run time (min);

N total number of traverse points;

Ap’, = velocity head at the first traverse point
(from a previous traverse) ("H,0) ;

t.\p’w’i = the square of the average square root of the

Ap's (from a previous traverse) ("H,0) ;

t, = min.




CATCULATIONS FOR FPA M OD _201A (continued

Dwell time at subsequent traverse peoints, t.:

t
tp=——JAp, .n=-2,3,...N

n rpl

Ap = measured velocity head at point n ("H,0) ;
Ap, = measured velocity heat at point 1 ("H,0) ;
t. = min.

n

Determination of Dyt

Stack gas viscosity, Boye

Baye= G+ GT+ G T: * qu.foz - G5By,

51.05 micropoise;

0.207 micropoise/R;

3.24x107° micropoise/R,;

53.147 micropoise/fraction 0,;

74.143 micropoise/fraction H,0;

average absolute stack gas temperature (R);
= stack gas 0, volume fraction, dry basis;

= stack gas moisture volume fraction;

= micropoise.

where

-~ N -

(B
nmneanomnan

£ O n
[ Y )

TWHHEOO0N000

2
o

Total cyclone flow rate at standard conditions, Q
v

- _ mistd)

Qs(std) 0

s(std} :

where V_ ., = volume of gas measured by DGM corrected to
standard conditions (dscf);
8 = total sampling time {(min);
Qs(stay = dscf/min.

PM,, flow rate, at actual cyclone conditions, Q,:

T Vw(scd)
b —
0

g
%" X P,

Qs(scd)

e ——



CALC TIONS FOR ETHOD 201A (continued

where K, = 17.64 R/"Hg; .

Viustgy = velume of water vapor in gas sample at
standard conditions (scf);
Q, = ft;/min.

Diameter of particles having a 50% probability of
penetration, Dg;:

0.2091
T, ]

M 0.7091
- cye
Dso Bl[ was [ Qs ]

0.15625

where B1 =
Dsu = um.




METHOD 202 CALCULATIONS
Calculated correction factor

mc = K Cso‘-i V'

2

where,
K

0.1840 when correcting for NH,, only

Weight of total corrected inorganic CPM (mg)

m; =m _Vi.'"_...... - M, = Mgy-
¥ Vi _V.b

Corrected concentration of CPM (mg/dscm, mg/dscf)

c. = Jo* M~ My
cpm v
mistd)

CPM emission rate (kg/hr, 1lb/hr)
ER ppy = K Cpppy ©

where K = 6.0E-5 (kg min)/(mg hr) for metric units
= 1.32E-4 (1lb min)/(mg hr) for English units

Calculation of sulfate ion concentration using NHjy
titration
48.03 V, N

C.n2 =
so? 100

0.0205 when correcting for NH,, and H;0




NOMENCLATURE

Ccpu

Cso4
m

| O | O B | 1 m

METHOD 202 CALCULATIONS (Continued)

concentration of CPM in flue gas (mg/dscm, mg/
dscft)

concentration of S0,”2 in sample (mg/ml)

mass of NH,, added to sample to form (NH,),S50,4

(mg)

. correction factor feor chloride

weight of CPM in MeCl, and H,0 blanks (mg)
weight of inorganic CPM (ng)

weight of organic CPM (mg)

weight of dried inorganic fraction (mg)
normality of NH,OH (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, dscft)

volume of NH,OH titrant




APPENDIX G.3

CALCULATIONS FOR EPA METHOD 29 MULTIPLE METALS




TALS CALC 8
CALC IONS:

1. Percent recovery - (%R)

gR- SpikeResult - SampleResult ,,,,

SpikeAdded

2. Total mass of each metal in the front half (except Hg)

where M, =
(:11 =
Fy =
v =

soln,1

M= Coy * Fg * Vio1a

total mass of each metal (except HQg)
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 (F, = the inverse of the
fractional portlon of the concentrated
sample in the solution actually used in
the instrument to produce the reading
Ca) -

total volume of digested sample solution
(Fraction 1), ml.

3. Total mass of each metal in the back half (except Hg)

where M, =
cﬂ =

F, =

v =

Myp = Cuz @ Fa o V,

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 aligquot Fraction 2A.
total volume of digested sample solution
(concentrated Fraction 2A), ml.

4. Total mass of mercury in front half

where Hg,, =

Qn, =

v

f18
soln,1

Orn
HG,p = Vess * Veo1.1

total mass of mercury collected in the
front half of the sampling train
(Fraction 1), ug.

quantity of mercury in analyzed sample,
ug

volume of fraction 1B analyzed, ml.
total volume of digested sample solution
(Fraction 1), ml.




5. Total mass of mercury in back half Fraction 2

Qm
o V
szB sol,2

Hgbhz -

L]

total mass of mercury collected in

where Hg, .
Fraction 2, ug.

Qo = quantity of mercury in analyzed sample,
ug

V2 = volume of fraction 2B analyzed, ml..

Veoln,2 = total volume of Fraction 2, ml.

6. Back half mercury calculation for Fractions 3A, 3B, and 3C

OMS(A.B.C) * V

HOpp3ta.8.0 = Ves o0 soln,3 (A, B.C)

where Haysmec = total mass of mercury collected
o separately in Fraction 3a,3b, or 3c, ug.

Qun3ca.8.0) = gquantity of mercury in separately
- analyzed samples, ug.

stu\,a,m = vglume of Fraction 3A,3B, or 3C analyzed,
m L]

vmhuRAJm) = tgtal volume of Fraction 3A, 3B, or 3C,
ml.

METALS EMISSIONS CALCULATIONS:
1. Total sample weight - W, (micrograms)

W= [mf.rant*mbfzont] + [mback_mbback]

total sample weight collected in front

where m, .
half of sample train (micrograms)

My ook = total sample weight collected in back
half of sample train (micrograms)

mb, . = front half blank correction (micrograms)

mb, . = back half blank correction (micrograms)

2. Gas Concentration - Cn, (micrograms/NmF)

W;x35.3145 528
i Vmstd 492

where W, = total sample weight of (i) (micrograms)

Vmstd = the volume of gas sampled at STP (dscf)
35.3145 = cubic feet per cubic meter

528/492 = temperature conversion from 68°F to 32°F

Note that Normal m® is defined at 32°F and 1 Atm.

!!!f BB ;!!!' JF NE N N O EE RS NN NS Ry g NN NN S JEe L



3. Concentration corrected to 7% 0,, C;7 is:

13.9

Cu=Ci* 35 5-%0,

where %0, = oxygen content in stack gas, dry %

4. The mass flow rate of substance (i), G, (1lb/hr), is:

W, %0, %60

G -
1V egx10%%453.593

where W, = total sample weight of (i) (micrograms)
Vmstd = the volume of gas sampled at STP (dscf)
Q.4 = stack gas flow rate (dscfm)
60 = min/hr
10% = micrograms per gram
453.593 = grams/lb




APPENDIX G.4

GENERAL GASEOUS EMISSIONS CALCULATIONS




INSTRUMENT ANALYZER CALCULATIONS

1. Analyzer Calibration Error is determined by:

-
Ec- AC_E x 100
v
8

2. System Bias is determined by:

Cc ~-A
B, - —2£ "€ x 100
1%

8
g

3. Calibration Drift is determined by:

D. = F-I.

c

x 100

4. The Adjusted Data Value is determined by:

= C
Coag = (C-Cp) x
gag o C,-Co




Nomenclature:

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

|




-

GASEOUS EMISSIONS MONITORING CALCULATIONS

1. Conversion of wet basis to dry basis concentration (THC only)

Cw
$H,0
1-
100

Cd -

where Dry basis total hydrocarbon concentration, ppmdv
Wet basis total hydrocarbon concentration, ppnwv

Moisture content of stack gas, %

2. Conversion of total hydrocarbon concentration as propane to
total hydrocarbon concentration as carbon:

C.=KxCy

where Hydrocarbon concentration as carbon, ppmdv
Hydrocarbon concentration as propane, ppmdv
Carbon equivalent correction factor (3 for

propane)

ROO
a
wwn

3. CONCENTRATION AT 7% O,

20.9-7.0
P T IR To)

where C.;
%0,

Concentration of gas i corrected to 7% 0
Actual gas concentration of 0,, % dry volume

mon




GASEOUS EMISSIONS MONITORING CALCULATIONS (Continued)

4, Hourly emissions rate - M,

where

§J{;rﬁ

Qsd
60
0.84948
453.593

108

ch;gdeOxamq
106x0.84948x453.593

1

NO,, CO, or total hydrocarbons (as carbon)
Mass emissions rate of i, 1lb/hr
Concentration of i in stack gas, ppndv
Molecular weight of i

28.01 for CO

46.01 for NO,

12.01 for Carbon

Average flue gas flow rate, dscfm
Minutes per hour

Molar volume of ideal gas, fti/mole
grams per pound

parts per million
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APPENDIX H.O

FIELD EQUIPMENT CALIBRATIONS




votto't Wunmn.ﬁ L.mﬁ 0S"98|0°Z6I0°EB|D"ZB|0°68|€66°PT |6SE°66%|99E VOV |00°9L{0"9L]|0"9L|066°PT |BOT 98E|B6T ELE!D C| 9
P0B00°T|TL669" T oJaﬁ SL'VB0°0610°C8|0°Z8 |0 SB|TLT 0T |ZBT VBV {TTO VLt |0S SL|O°SLIO 9L|EST 0T |600°CLE|9SB° 29E|S 2| §
96500 T |OLBEL"T|S ZT{SL €B|0°S8{0°TB|0°T8|0°LB|9SZ 0T |LIB'ELY|T9S E9¥]00"9L o.ww.o.wh ZCC'OT |v99°Z9E|TPP-ZSEO"Z] ¢
6£900°T| 26508 T|0°3T|00°€EB/O°LEB|0°TB|0°08|0°¥8|LST IT |99E €9V |TTZ ZSY[00"9L|0"9L)J0"9L|9ZT"IT |t19Z°Zsc|ser tvels 1| €
vLp00 T |voatL t|0"8T|sL 08lo sBlo 08|o LL|o 18|9t145 01 |T66°TSK|SLY-TVY]OS St a.mn 0°9L|06¥°0T |SE6 OPE|SPY OLE MWM 4
L9666 0}E€RLLY T]|0°SZ)ST LL{O"TB|0"LL{O°SL|O 9L EBY"OT |PEE " TVP TSSO 0EY |00 "SL{O SL|O SL|6VY O |EOE-OEE|¥SO"BIE|S'D]| T
dwa] |dwuay |duag | dwe] xog xog xog dwe] | dwel |dwey 3897% 1891 38eL | 388
ewwed |H e3req|owiL| dwer| 0-3| I-3] o-I| I-I| ewntoa| teuta |Ter3aTur]| 3IEEX|TUTI|3ITUI SuNTOoA| TBUTHA TETITUI|FIO|uUnyd

£6/€2/L0 ©3RQ JUTII

HHO4 NOILVHEITIYO ATOSNOD HELIW

° 0

NI

I A |

18°8Z °oansgexg ojijowored

8bse6

*ON I039H 3189l

£6/£2/L0 to3ed UOT3IBIQTIED
Yyom t3yeiywuy

0S6-€E6

9001
962L°'T

t punres)
tH e31°4

9 t*ON Xod I838H

‘a‘1 QOH-

*ON 30BI3UOD

A X ¥ T B E B B B BT B EEBEBEEBE B R B




R
E.T7.8. INC.
METER CONSOLE CALIBRATION FORM ’
Meter BoX NOveveeonnnees 6 REFERENCE CALIBRATOR HH71 CRAK-K
THERMOCOUPLE NUMBER "1 Date .ciene-s teseverrevnns 11-May~93
RUN NUMBER REFRENCE THERMOCOURLE DIFFERENCE
TEMPERATURE TEMPERATURE %
1 1 1 2. Qo
c 33 33 . 0@
3 1oz 1@1 8.980
4 c2aa cal -@, S
S 297 298 -Q. 337
6 400 406 .. A
7 oQz 51714 Q. 000
8 601 bz ~@. 166
S 704 74 Q. 0
1@ goe 80e . 00e
11 990 92 0. 002
-0.0az1 QAVERAGE DIFF
CALIBRATION PERFORMED BY...... R. RICHARDS
Comments:

R

n s

|



Meter Box NOueeessanea

THERMOCOUPLE NUMBER

RUN NUMBER

Lol A0 L= Bt B A 0 B N P R L

-

CALIBRATION RERFORMED

Copments:

E.T.S. INC.
METER CONSOLE CALIBRATION FORM

. 6 REFERENCE CALIBRATOR HH71 CAK-K
£ Date sevesverrarsnansnnnns 11-May-93
REFRENCE THERMOCOUPLE DIFFERENCE
TEMPERATURE TEMPERATURE %
1 1 0. 200
32 3z 0. 020
1@z 101 V.98
185 196 -8.513
3e1 30z -0. 332
398 397 8. 251
497 495 8. 402
604 605 -@. 166
7ae 70 2. 200
Boi gee e. 125
898 896 0.223 -

9. @883 AVERABE DIFF
BY...... R. RICHARDS




Meter Box NO....cveasns

THERMOCDUPLE NUMBER

RUN NUMBER

[ I - TN AT T B\ I

Lol -~

CALIBRATION PERFORMED

Comments:

E.T.8.
METER CONSOLE CRLIBRATION FORM

. 6 REFERENCE CRLIBRATOR

3 Date veeivseses

REFRENCE

TEMPERATURE

1
34
98

196
300
401
504
603
701
799
898

BYI.I."

R. RICHARDS

THERMDCOUPLE
TEMPERATURE

i
34
97

196
302
491
Sez
6@3
701
798
897

HH71 CAK-K
i1-May-93

DIFFERENCE

*
Q. 000
2. oo
1.020
0. 2o
-0, 667
8. 0ae
0. 397
@. 30D
@, 6o
0. 125
9.111

9.0857 AVERAGE DIFF

| - -
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Meter BoX NOueveecoosns
THERMOCOUPLE NUMBER

RUN NUMBER REFRENCE

E.T.S.

INC.

e .

METER CONSOLE CALIBRATION FORM

6 REFERENCE CARLIBRATOR

4

Date ..... .

TEMPERATURE

N Y RNl A

—_

b

CALIBRATION PERFORMED BY

Comments:

1
31
iec
204
299
399
503
597
698
aoi
g9s8

R. RICHARDS

THERMOCQUPLE
TEMPERATURE
1
31
104
2es
296
399
Se1
397
781
aea
898

HH71 CRAK=K
1i—May-93

DIFFERENCE
%
2. 200
0. e
-1.961
2. 980
1,003
e. eoe
Q. 398
2. eoe
-8. 430
8. 125
B. QoA

2.01@5 AVERAGE DIFF




METER CONSOLE CALIBRATION FORM

THERMOCOUPLE
TEMPERATURE

1
31
104
£z
296
399
=
597
701
sae
a9s

R
E.T.S.
Meter- Box No...... seens & REFERENCE CALIBRATOR
THERMDCOUPLE NUMBER S Date tvnieensnsn
RUN NUMBER REFRENCE
‘ TEMPERATURE
1 4
2 31
3 104
4 20z
S 29%
& 399
7 Sz
8 996
9 781
1@ aoe
11 899
CALIBRATION PERFORMED BY...... R. RICHARDS

Comments:

HH71 CAK-K
11-May-93

DIFFERENCE

%
0. 0se
9. boe
Q. doR
Q. a0
-@. 339
0. 0BD
2. 199
-2. 168
e. oo
0. ooR
2.111

-@. 2178 AVERAGE DIFF

i-.
[
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Meter Box Noweesesoosss

E.T.S.

METER CONSGLE CALIBRATION FORM

INC.

¢ REFERENCE CALIBRATOR

THERMOCOUPLE NUMBER & Date .v.iiivesseensanaanen
RUN NUMBER REFRENCE THERMOCOUPLE
TEMPERATURE TEMPERATURE
1 1 1
e 36 36
3 98 98
4 197 198
= 304 306
] 402 42
7 See S00
& 599 601
9 - 703 703
1e 804 84
11 a97 897
CALIBRATION PERFORMED BY......

Coorents:

R. RICHARDS

HH71 CAK-K
i1-May-93

DIFFERENCE
%
2. 0BQ
e. ade
Q. aoa
-0. 508
-@. 658
Q. aoe
@. 000
-@. 334
Q. 2ee
2. a2
2. 200

-0, 1363 AVERABE DIFF




R E.7.S. INLC.
' METER CONSOLE CALIBRATION FORM

Met er BOX ND- seammnwsvan 6 REFERENCE CQLIBRRTUR HH?I CQK-K

7 Date veesrernencrannnes . 11-May-83
RUN NUMBER REFRENCE THERMOCOUPLE DIFFERENCE
TEMPERATURE TEMPFERATURE %

1 1 1 2. ooR
2 35 35 0. aoe
3 99 99 . 00Q
4 205 206 -B. 488
S 299 381 -@.669
6 398 398 0. 0o
7 S04 o003 B.198
8 557 599 -@. 335
9 697 697 0. 000
1@ aea 799 0.125
i1 asg a9s Q. 6o

-@. 1262 AVERARGE DIFF
CALIBRATION PERFORMED BY...... R. RICHRRDS

Comments:
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THERMCCCUPLE CALIBRATICH CATA SHESS

Zate: Og' 30 .-(.:/} Thercocouple ;'{a.: ;H:/ ﬁ_"x -?

smpient Temperature: °F Zarcmetric pressure: “Hg

Zalibrater: M&ﬂﬂ_ ‘Reference: Mercury-in-glass: .-
Other: Hi 21 <ky

i | Reference Therzocoupie

» Raference theroozeter potenticater 5
point Source” tEmperature, tecperature, Difference,
No.? (specify) °f *F :

o)
g
|00
200
300

g ————

a )
Every 100°F for each refereoce point when using formace sp 0 £00°F.

= Source: 1) Ice tath
2) Furmace

5 percent difference < 1.5%
Ref. temp. °F - thermocoiuple tecp. °F

Ref. temp. °F * 10

. K L3 . .-




THERMCCCUPLE CALISRATICH DATA SHEZR
A5 ) :
Cate: 0} _ jo > Thermaccuple lNo.: #‘2 ‘6303( 7
Azbient Temparature: °F Sarccetric gressure: . “Hg
Calisrazor: G fféf§q‘!on Raference: ngcury-in-qlﬁss:
01_'.her:ﬂﬁf7 ~(adK
| Reference Ther=scouple
Reference . thenxzmeter potenticmetar
point Sourca” teerzture, tesmperature, Difference,”
Ho.2 {specity) 3 °F <
0 & o)
:Zé’ j5£3 . 6;.;35:
[00 77 2.0
| I | oo | 122 5
| -
y | | 300 | 302 0
| yoo | 327 1 38 1|
| sop Hag M
400 6 0J A
T60 730 3
340 200 2
900 492 )
Average
% ¢ifference 865

Every 100°F for each reference point when using furnace up 0 s0Q°r.

* Source: 1) Ice bath
2) Furnace

5 percent difference £ 1.5%
Ref. temp. °F - thermocouple teco. °F

Rat. temg. °F 1169

e ——
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THERMCCIUPLE CALIBRATICM CATVA SHEEZT
7.4 >3 G
Zate: O} WA Thercocoupie Ho.: 3 goy
Ambient Temperature: °F Barccetric pressure: “Hg
7, .
Zalibrazor: C r‘-.”:’“a-'-‘ Raference: Mercury-in-giass:

"
W

Ogther'fiﬂw

l Reference j\i‘:f:;’::i:r Qgg?fggéeer . n
i poin‘t ) S:Jur_:g' testerature, ta:perature ' 01 ffersncg.

: Ha. {specify) F F rd

é », S 1 o

! 32 30 £.25

| 100 e 29

i 200 L3 .5

3 300 i 220 0

E LYoo | 3939 PE ]
| %20 Ak . 2

i 600 | &o0 4

; 7do | 26n Y,

| % 800 | ¢ 5

| 900 | Zac N

| |

] - T

a3

* Spurce: 1) Ice tath

> Ppercent difference < 1.52

Every 100°F fer sach referepce foint uﬁer: using furnace up to SOO°F.

2} Furmace

Ref. teen, *F - therwocouple temp. °F
Ref. temp. °F

£ 100
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cate: O3 -g/

[
i

TEERMOCCUPLE CALIB

rraient Temperature:

' /f:.".'-'. .

Calibrazar:

w7

Thermocouple No.:

TION CATA SHETR

»

=S A9

-

°¢ Barcmetric pressure: “Hg

Reference: ngcury-in-giass:_..___.

Other: Bl -gal-€

Reference Therzocsuple
, Raference therecoeter potenticheter . b
goint Source” tETReriture, tesperaturs, 0i fference,
No . ? {specify) of °F -

O

O |

3d

100

72

200

K2

300

0
L, 6£.3.8

P

¢

397

Yoo

40D T

l
| | _¢po 49 9]
420 601 - 157
| | 290 700 >
i - 27 $00 )
| 20 905 o
Average

i % difference

.79%

Every iCO®F for each reference foint when usirng furnace up to SQQ°F.

Sourcs: 1) Ice bath

2) Furnace

S percent difference £ 1.5%

fef. temp. °F - thermocouple temp, °F

x 1CQ

Ref. temp.

°F

NN S S NS NS N BEE B S
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THERMCCCUPLE CALIBRATION DATA SHEEF

LR o -~ -
Jate: OB o T Therrocouple No.: = 2 L2
Amhient Temperature: °f Barcretric pressure: “Hg
Calidrazzr: _{_ ':f‘f_‘éi £ Reference: Mercury-in-glass:
- Oﬂmrtltfli:izi;i
Reference Therzocouple
Reference thermezeter potenticrmetar . b
goint Sgurce” temTerature, temperature, 0iffarenca,
NO.‘ (specify) or oF <
| 0 @) I S
32 20 5.35
102 Gz 2
l 359 290 0
Yoo 394 .28
| se0 444 A
/‘l ) -~
Y% 707 D
F00 €00 )
e, RV K
1
| ;
Average
= difference o Q ; é

Every iCO°F for each referesce point when using furmace up to S0Q0°F.

* Source: 1} lce tath
Z2) Fumace

b percent difference < 1.5%

fef. temp. °fF - thermocoupie tecp. °F

Ref. temp. °F

2 180

Al S EEEEEEEEEEREESEIES®E
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THERMCCCUFLE CALIBRATION CATA SREZR

cete: 03}/ - ?‘_,? Thermacouple Ho.: # 6 - &X?

Ashient Temperature: *F Barcmetric pressure: “Hg

Zalibrassr: - ﬂ-&f‘cafﬂh
‘ -

Reference: Mercury-in-glass:

Other: Ko 7]-(AK

i Reference Thercocauple

. Reference tnerccaeter potanticnetar . b
i point Source” cemperarure, teoperature, Difference,

i Ne.d (specify) °f °f s

0 D 0
33 3/ 3.8
| : Y. a5 2.0

? ato | Ao/l o,

300 00 | U
oo | 3949 _ .35 ;
| 500 . ki 2
600 500 ]
| 700 | 700 J
: 3 %00 %00 0
9]

i 700
’ Qo0 700

g e e

l Average

] % difference . 50 7

Every 100°F for each reference point when using furnace up to SQ0°F.

» Source: 1) Ice tath
2) Furnace

% percent difference < 1.5%
Ref. temp. °F - thermocouple tecp. °F

2=

Ref. temp. °T * 100

-
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sate:

THEFMCLIUPLE CALIBRATICH CATA fFeln

- .- " 7 Thereoccoupie Ho.: #7 /jf"” a

CY. s

remsiant

calibras

Temgerazura:
-—
3 L. "~ -
et L £f e A
'

*f Sarcmetric pressure: "Hyg

a——

ieferenca: Mercury-in-¢lass:

Others £ M 7! s

100

~)

‘ | Reference Therzoccuple
- Raferenze | . thermczelar potenticoeter . b
point !} Sour<e” terverature, temperature, Difference,
Ha. | {specify) F *F z
! 0 0 0,
| | 3K / 1% £
: o~

400

3
a
A 00

737

- 300
2 yeo

299

200

Y94

90

500

701

20 !

o l : gao

ro7

; Y,

90/

Average
% difference

416

Every

* Source: 1) [ce Rath
2) Furnace

3 Percens difference £ 1.52
Qef, :mmp, °F - thermocouple tecpn. °F

faf. temp. °F

x 169

122°F for each reference 2pint when using fTurmace up %o SQC°F.
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FACILITY PROCESS DATA
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Copy __ of __ MIDWEST RESEARCH INSTITUTE
4601-01-01 Suite 350

401 Harrison Qaks Boulevard
Cary, North Carolina 27513-2412
Telephone {919} 6770249

FAX (919) 677-0065

Date: April 7, 19%4

Subject: 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 I-01
MRI Project 4601-01

From: Brian Shrager
To: Ron Myers
TSD/EIB/EFMS (MD-14)

U. S. Envirconmental Protection Agency
Research Triangle Park, N.C. 27711

I. Background

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
(80,) 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.

II. Emission Testing

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 emigssions from the grinding room were
measured at the fabric filter exhaust stack (Sampling Point Al)
using Methods 5 and 201, respectively. During the stack tests,
timed samples of the fabric filter discharge (Sampling Point A2)
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.

The exhaust from the drying section of Kiln A (Sampling
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 18), 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

-202), particle sizing (Andersen impactor), CO (Method 10), CO,

(Method 3A), SO, (Method &C--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. .The sampler
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.

III. Process Operations During Testing

The first set of tests was conducted at the grinding room,
which housed all of the screening and grinding operations. The
procesgs 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
ocbservation, plant personnel indicated that the process was
operating normally..

The second set of tests was conducted at the exhaust stack
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




TABLE 1. RAW MATERIAL PROCESSING RATES (GRINDING ROOM)

Material processed
Test date Time Mg/hr (tons/hr)

7-27-93 Daily 54.0 (59.5)

TABLE 2. BRICK PRODUCTION RATES (KILNS)

Test date Kiln A production rate, Mg/hr (tons/hr)
07-28-93 6.24 (6.88)
07-29-93 6.07 (6.58)
07-30-93 ' 6.24 (6.88)
07-31-93 6.07 (6.58)

TABLE 3. AVERAGE COAL AND GAS CONSUMPTION RATES

Test date. Kiln A coal consumption, Mg/hr (tons/hr) Kiln A gas consumption, m*/hr (ft*/hr)
07-28-93 . : 0.28 (0.31) 44.74 (1,580)
07-29-93 0.29 (0.32) 44.74 (1,580)
07-30-93 0.28 (0.31) . 44.74 (1,580)
07-31-93 0.29 (0.32) 44.74 (1,580)

TABLE 4. KILN FIRING ZONE TEMPERATURES-DAILY RANGES AND

AVERAGES
l Kiln A firing zone temperature range, Kiln A firing zone average
Test date °C(°F) temperature, °C (°F)
I 07-28-93 ©54-1027 (1750-1880) 999 (1830)
" 07-29-93 963-1027 (1765-1880) 999 (1830)
07-30-93 963-1027 (1765-1880) 999 (1830)
07-31-93 963-1024 (1765-1875) . 999 (1830)
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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
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.

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.
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