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1.0
INTRODUCTION

The purpose of this source emission evaluation was to quantify emission levels
during typical operation of one (1) of the newest of three (3) landfill gas (LFG)
combustors (also called a flare) at the Cedar Hills Regional Landfill near Issaquah,
Washington. The gases produced from the decomposition of buried organic wastes
are extracted and piped to the combustors where they are burned prior to emitting
the exhaust gases to the atmosphere. Testing of the emissions at the inlet and the
outlet of the newly installed Flare #3 were performed to demonstrate compliance
with Puget Sound Air Pollution Control Agency (PSAPCA) air permit requirements.

This flare will be retested ninety (90) days after the initial test.

Testing was performed at Flare #3 on September 30-October 1, 1992 to determine
the emission rate and destruction efficiency of selected compounds entering and
exiting the flare. The inlet and outlet gas streams of the flare were measured to
quantify the gas velocity, gas temperature, percent carbon dioxide (CO,), percent

oxygen (O,), percent (inlet) or parts per million (outlet) carbon monoxide (CO),

percent moisture, ppm sulfur dioxide (SO,), ppm nitrogen oxides (NOy as NO,),

chloride (as hydrochloric acid (HCI)), and volatile organic compounds (VOCs).

The inlet gas stream at the flare was also measured to quantify the percent methane

(CHy).

Environmental Protection Agency (EPA) sampling and analysis methods specified
in the July 1, 1991 edition of Title 40 Code of Federal Regulations, Part 60
(40CFR60), Appendix A, Methods 1, 2, 3A, 4, 6C, 7E and 10 were utilized.

Methods 1 and 2 were performed to measure the stack gas temperature and velocity



and for calculating the volumetric flow rate. Method 3A was performed to
determine the molecular weight of the stack gas based on measurements of
combustion (fixed) gases. Method 4 was performed to measure the moisture
content of the stack gas at the outlet. Methods 6C, 7E and 10 are instrumental
methods which measure gas concentrations on a continuous basis. Method 6C was
performed to determine the SO, emission concentration at the flare outlet. Method
7E was performed to determine the NOy emission concentration at the flare outlet.
Method 10 was performed to determine the CO emission concentration at the flare
outlet. VOCs were collected at the inlet and outlet of the flare using Compendium
Method TO-14. This technique allows an integrated sample of gas to be collected in
an evacuated electropolished SUMMAR stainless steel canister. The integrated
samples were analyzed by Coast-to-Coast Analytical Services (CCAS) using a gas
chromatograph equipped with a mass spectrophotometer detector (GC-MS). In
addition to the volatile organic compounds identified by GC-MS procedures, the
fixed gases at the inlet (CO,, O, CO, nitrogen (N;) and methane (CH,), were
analyzed by CCAS using a GC equipped with a thermal conductivity detector (GC-
TCD). Three (3) replicate samples of each type were collected.

The samples were collected by Mr. K. Steven Mackey and Mr. E. Ray Lawrence of
Am Test-Air Quality, Inc. Analysis of the samples collected in SUMMAR canisters
was performed by Coast-to-Coast Analytical Services, Inc. of San Luis Obispo,
California. Analysis of the chloride samples was performed by Am Test, Inc.’s
Water Chemistry Division of Redmond, Washington. Mr. Kris A. Hansen, Ms.
Angela F. Blaisdell, Ms. Jan W. Alden, Ms. Amy M. Brotherton and Ms. Cassie B.
Heaton performed data reduction, quality assurance review, and report preparatioil.

Mr. Charles S. Key, Jr. and Mr. Ed Henderson of the King County Solid Waste

Division coordinated this project.



2.0
SUMMARY OF RESULTS

The following sections of this report summarize the findings of this emission
evaluation. The order of presentation is by method number as follows: Method 1,
2, 3A, 4/HC}, 6C, 7E, 10, fixed gases (including methane), and VOCs by TO-14.
Inlet data are presented before outlet data. Summary tables are included for each
type of analysis which present the results from each test, and the average for each
set of three (3) runs. Please refer to the Table of Contents to locate specific
information for a particular type of test. The summary tables contain information
obtained from computer printouts of results for each individual run which are
included in Appendix A of this report. Appendix B of this report contains copies of
the original laboratory data from Coast-to-Coast Analytical Services and Am Test,
Inc. Appendix C of this report contains example calculations of the derivation of
emission concentration and emission rate units. Appendix D of this report contains
copies of the original field data sheets. Appendix E of this report contains

miscellaneous supporting information and schematics of the sample trains utilized.

2.1 Velocity, Temperature and Airflow - Inlet

The results of the three (3) 60-minute Method 1, 2 and 3A tests at the inlet to Flare
#3 are summarized on page 4 in a computer printout titled "Summary of Results -
Methods 1, 2 and 3A". The velocity of the gas at the inlet to the flare averaged 46.9
ft/second. The average temperature of gas at the inlet was 111.2° F. The average
airflow of landfill gas into the flare was 1991.4 dry standard cubic feet per minute
(dscf/min). An example calculation of the airflow results for run 2 at the inlet is

included in Appendix C of this report. Field data are included in Appendix D of

this report.
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AIR QUALITY

SUMMARY OF RESULTS - METHODS 1, 2 AND 3A

AM TEST - AIR QUALITY, INC.

FILE NAME: 182B\KCCHIVSM

CLIENT: KING COUNTY SOLID WASTE
2 CEDAR HILLS LANDFILL

LOCATION: MAPLE VALLEY, WASHINGTON

LAB #:

DATE:

START TIME:

STOP TIME:

SAMPLE LENGTH (minutes):

PSYCHROMETRIC MOISTURE:

BAROMETRIC PRESSURE (inches of Hg):
STATIC PRESSURE (inches of H20):
STACK PRESSURE (inches of Hg):
STACK TEMPERATURE (degrees F.):
STACK TEMPERATURE (degrees R.):

CARBON DIOXIDE (percent):

OXYGEN (percent):

CARBON MONOXIDE (percent):
METHANE (percent):

MOLECULAR WEIGHT (dry, g/g-mole):
MOLECULAR WEIGHT (wet, g/g-mole):

AVERAGE VELOCITY HEAD (inches of H20):
PITOT TUBE Cp:

STACK GAS VELOCITY (feet/second):
STACK DIAMETER (inches):

STACK AREA (square feet):

STACK GAS AIRFLOW (dry std. cubic feet per min.):
STACK GAS AIRFLOW (actual cubic feet per min.):

1-4118-1
9/30/92
11/5/92

14:15
15:15
60.0

2.9
29.60
6.0
30.04
115.3
575.3

34.0
7.5
< 0.1
29
30.26
29.90

0.501
0.99
48.0

12.00

0.785

2022.1
2259.8

INC

FLARE #3 INLET

1-4118-2
9/30/92
11/5/92

16:30
17:30
60.0

3.1
29.57
6.0
30.01
113.1
573.1

35.0
6.8
< 0.1
30
30.27
29.89

0.473
0.99
46.5

12.00

0.785

1962.8
2192.1

1-4118-3
10/1/92
11/5/92

08:17
09:17
60.0

2.8
29.58
6.0
30.02
105.3
565.3

36.0
6.5
< 0.1
3
30.30
29.96

0.477
0.99
46.3

12.00

0.785

1989.4
2183.8

2.9
29.58
6.0
30.02
1m1.2
571.2

35.0
6.9
< 0.1
30
30.28
29.92

0.484

46.9

1991.4
2211.9



2.2 Airflow and Chloride (as HCI) - Outlet

The results of the three (3) 60-minute Method 1, 2, 3A, 4/HCI tests performed at
the outlet of Flare #3 are summarized on page 6 in a computer printout titled
"Summary of Results - Methods 1, 2, 3A, 4 and Chloride". The average velocity at
the outlet was 12.7 ft/second. The average temperature at the outlet was 1658° F.
The average airflow through the stack was 17,720 dscf/min. The residence time
based on combustion from the top of the burner to the height of the sample ports
was calculated to be 2.8 seconds using an average of 79,266 actual cubic feet per
minute (acfm) and an average temperature of 1658° F as measured on September
30-October 1, 1992. Example calculations of the airflow results for run 2 at the

outlet and the residence time are included in Appendix C of this report.

Chloride emissions are presented in emission concentration units of milligrams per
dry standard cubic meter (mg/dscm) and parts per million (ppm) uncorrected and
corrected to 7% oxygen, and in emission rate units of milligrams per minute
(mg/min) and pounds per hour (Ib/hr). An acceptable leak check of less than 0.02
cfm at the highest vacuum rate (or greater) used during the test preceded and
followed each run. Computer printouts for each chloride run are included in
Appendix A of this report. Laboratory analysis results from Am Test, Inc. are
included in Appendix B of this report. Example calculations of the chloride
emission concentration and emission rate results are included in Appendix C of this

report. Field data are included in Appendix D of this report.
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AIR QUALITY, INC.

SUMMARY OF RESULTS - METHODS 1, 2, 3A, 4 AND CHLORIDE
AM TEST - AIR QUALITY, INC.

FILE NAME: 173A\KCCHLSUM
CLIENT: KING COUNTY SOLID WASTE @ CEDAR HILLS LANDFILL
LOCATION: MAPLE VALLEY, WASHINGTON
FLARE #3 OUTLET

RUN #1 RUN #2 RUN #3
LAB #: 3253 3254 3255
DATE: 9/30/92 9/30/92 10/1/92
START TIME: 14:15 16:30 08:17
STOP TIME: 15:15 17:30 09:17
SAMPLE LENGTH (minutes): 60.0 60.0 60.0
VOLUME SAMPLED (cubic feet): 39.219 40.272 39.700
VOLUME SAMPLED (dry std. cubic feet): 35.635 37.044 38.101
VOLUME SAMPLED (dry std. cubic meters): 1.009 1.049 1.079
STACK GAS MOISTURE (percent): Q.44 9.49 9.01
BAROMETRIC PRESSURE (inches of Hg): 29.60 29.57 29.58
STATIC PRESSURE (inches of H20): -0.08 -0.09 -0.08
STACK PRESSURE (inches of Hg): 29.59 29.56 29.57
STACK TEMPERATURE (degrees F.): 1660.5 1671.1 1642.6
STACK TEMPERATURE (degrees R.): 2120.5 2131.1 2102.6
CARBON DIOXIDE (percent): 7.8 7.7 7.3
OXYGEN (percent): 11.8 11.9 12.3
MOLECULAR WEIGHT (dry, lb/lb-mole): 29.72 29.71 29.66
MOLECULAR WEIGHT (wet, lb/lb-mole): 28.61 28.60 28.61
AVERAGE VELOCITY HEAD (inches of H20): 0.011 0.013 0.014
PITOT TUBE Cp: 0.84 0.84 0.84
STACK GAS VELOCITY (feet per second): 1.7 12.8 13.6
STACK DIAMETER (inches): 138.0 138.0 138.0
STACK AREA (square feet): 103.87 103.87 103.87
AIRFLOW (dry std. cubic feet per min.): 16306.7 17727.3 19124.9
AIRFLOW (actual cubic feet per min.): 73113.7 80007.8 84677.2
CHLORIDE EMISSION CONCENTRATION (mg/dscm): 3.99 5.44 4.58
CHLORIDE EMISSION CONCENTRATION (ppm): 2.64 3.59 3.02
CHLORIDE EMISSION CONC. (ppm @ 7% oxygen): 4.03 5.54 4.88
CHLORIDE EMISSION RATE (mg/min): 1793.8 2655.9 2409.4
CHLORIDE EMISSION RATE (lb/hr): 0.244 0.361 0.328

39.730
36.927
1.046
9.31

29.58
-0.08
29.57
1658.1
2118.1

7.6
12.0
29.70
28.61

0.013

12.7

17719.6
79266.2

4.67
3.08
4.82
2286.4
0.311



2.3 EPA Method 3A, 6C, 7E, 10 and Fixed Gases Analysis

Fixed gases at the inlet to Flare #3 were to have been quantified by Coast-to-Coast
Analytical Services (CCAS) using the gas collected in SUMMAR canisters on
September 30-October 1, 1992, The fixed gas analysis was inadvertently omitted,
and the problem was not discovered before CCAS had cleaned the canisters for use
on another project. To obtain fixed gas data for molecular weight calculations, it
Was necessary to resample the inlet gas on November 5, 1992. Methane was not
quantified in the outlet samples because it was not expected and the analysis is
typically not performed on flare gas samples. The GC analysis performed on the
inlet samples by CCAS quantifies percent levels of carbon monoxide (CO). Am
Test analyzed the flare outlet gas for parts per million (ppm) CO using a gas filter
correlation non-dispersive infrared analyzer (NDIR). Average combustion gas
values obtained at the inlet and outlet of Flare #3 are presented in Table 2.3 below.
Table 2.3 Concentration of gaseous constituents of the landfill gases quantified

from samples collected at the inlet and outlet of Flare #3 on September 30-October

1, 1992 and November 5, 1992 at the Cedar Hills Landfill in Maple Valley,
Washington.

Methane (%) 30 NA*
Carbon Dioxide (%) 35 7.6
Oxygen (%) 6.9 12.0
Carbon Monoxide <01% 1 ppm
Nitrogen (%) 28 80.4

*NA = Not Analyzed



Method 3A, 6C, 7E and 10 data were recorded at 1-minute intervals during three
(3) 60-minute sample periods on September 30-October 1, 1992 ét the Flare #3
exhaust using instrumental analyzers. These data were averaged, and the average
values were bias-corrected for calibration drift during each test. The Method 3A
results for oxygen and carbon dioxide from data collected at the flare outlet are
presented in the summary table on page 6. The Method 6C, 7E and 10 results for
sulfur dioxide, nitrogen oxides and carbon monoxide from samples collected at the
flare oulet are presented in the summary table on page 9. Copies of the bias-
corrected results for each Method 3A, 6C, 7E and 10 test at the outlet of the flare
are included in Appendix A of this report in printouts titled "Calibration Summary -
Gaseous Emission Monitors". Example calculations of the emission rate equations
are included in Appendix C of this report. The individual 1-minute readings are

included in Appendix D of this report along with the sampling system bias checks.



AMTEST

AR QUALITY, INC

SUMMARY OF RESULTS - METHODS 6C, 7E AND 10
AM TEST - AIR QUALITY, INC.

FILE NAME: 182B\KCCHSUM
CLIENT: King County Solid Waste @ Cedar Hills Landfill
LOCATION: Maple valley, Washington
FLARE #3 OUTLET

RUN #1 RUN #2 RUN #3 AVERAGE
LAB #: 3253 3254 3255
DATE: 9/30/92 9/30/92 10/1/92
START TIME: 14:15 16:30 08:17
STOP TIME: 15:15 17:30 09:17
AIRFLOW (dry std. cubic feet per min.): 16306.7 17727.3 19124.9 17719.6
METHOD 6C - SULFUR DIOXIDE (S02)
SULFUR DIOXIDE CONCENTRATION (ppm): 2.1 3.8 4.1 3.3
SULFUR DIOXIDE EMISSION RATE (lb/hr): 0.341 0.671 0.781 0.598
METHOD 7E - NITROGEN OXIDES (NOX)
NITROGEN OXIDES EMISSION CONC. (ppm): 19.2 18.1 16.9 18.1
NOx EMISSION RATE (lb/hr as NO2): 2.26 2.30 2.32 2.29
METHOD 10 - CARBON MONOXIDE (CO)
CARBON MONOXIDE CONCENTRATION (ppm) : 1 1 1 1

CARBON MONOXIDE EMISSION RATE (lb/br): 0.07 0.08 0.08 0.08
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2.4 EPA Method TO-14 - Volatile Organic Compounds (VOCs)

Three (3) EPA Method TO-14 samples were collected at the inlet and outlet of
Flare #3 on September 30-October 1, 1992 for quantifying volatile organic
compound (VOC) emissions. VOC emission rates were calculated in units of
milligrams per minute (mg/min). VOC emission rate calculations were performed
using the laboratory analysis data provided by Coast-to-Coast Analytical Services,
and from airflow data collected during concurrent testing periods. The VOC results
are summarized in a computer printout titled "Summary of Emission Rate Results -
TO-14 Volatile Organic Compounds” on pages 11 and 12 of this report. The
emission rate results and detection limits for each individual run are presented on
the computer printouts titled "TO-14 Emission Rate Results” in Appendix A of this
report. The printouts for the individual runs include the instrument blank and
detection limit vélues. Copies of the VOC laboratory analysis results in emission
concentration units of ug/m3 are included in Appendix B of this report. Example
calculations of the results are included in Appendix C of this report. Field data are

included in Appendix D of this report.

It should be noted that when the results for three (3) runs are averaged together, if a
value is less than (<) the detection limit (DL), it is counted as zero (0) in the
average. If 1 or 2 values are < the DL and the average is a value larger than the
detection limit, then it is presented as an approximation (~) in the average column.
In cases where a compound is found in levels above the detection limit for only 1 or
2 of 3 runs, the data should be considered to be less significant than cases where a
compound was found for all 3 runs. The data becomes increasingly significant as the
concentration value increases in orders of magnitude. The converse of this would

be true as the concentration value approaches the detection limit.



AMT=ST
AIR QUALITY, INC

SUMMARY OF EMISSION RATE RESULTS
TO-14 VOLATILE ORGANIC COMPOUNDS
AM TEST - AIR QUALITY, INC.

FILE NAME: 187B\CHF31SUM
CLIENT: King County Solid Waste @ Cedar Hills Landfill
LOCATION: Maple valley, Washington
SAMPLE SITE: Flare #3 Inlet
RUN #1 RUN #2 RUN #3 AVERAGE

{mg/min) (mg/min) (mg/min)
LAB NUMBER: 1-4118-1 1-4118-2 1-4118-3
DATE: 9/30/92 9/30/92 10/1/92
START TIME: 14:15 16:30 08:17
STOP TIME: 15:15 17:30 09:17
ANALYTE
Acetone 1259.9 1111.8 1295.8 1222.5
Benzene 206.2 183.4 2141 201.2
Bromodichloromethane <DL < DL < DL <DL
Bromomethane (Methyl Bromide} < DL < DL < DL < DL
Bromoform < DL < DL < DL < DL
1,3-Butadiene < DL < DL < DL < DL
2-Butanone (MEK) 1947.1 1612.0 1802.9 1787.3
Carbon Disulfide < DL < DL < DL <DL
Carbon Tetrachloride < DL < DL < DL <DL
Chlorobenzene 252.0 2644.6 264.8 253.8
Chloroethane (Ethyl Chloride) < DL < DL < DL < DL
2-Chloroethyl Vinyl Ether < DL < DL < DL < DL
Chloroform <DL <DL < DL <DL
Chloromethane (Methyl Chloride) < DL < DL < DL < DL
Dibromochloromethane < DL < DL < DL <DL
1,2-Dibromoethane (EDB) < DL < DL < DL < DL
1,2-Dichlorobenzene < DL < DL <DL < DL
1,3-Dichlorobenzene < DL <DL < DL <DL
1,4-Dichlorobenzene < DL < DL <DL < DL
1,1-Dichloroethane 97.4 83.4 90.1 90.3
1,2-Dichloroethane (EDC) <DL <DL < DL < DL
1,1-Dichloroethene <DL < DL <DL < DL
cis-1,2-Dichloroethene 315.0 283.5 309.9 302.8
trans-1,2-Dichloroethene < DL < DL <DL < DL
Dichloromethane 315.0 266.8 293.0 291.6
1,2-Dichloropropane < DL <DL <DL < DL
¢is-1,3-Dichloropropene < DL < DL < DL < DL
trans-1,3-Dichloropropene <DL < DL < DL < DL
Ethylbenzene 4581.4 4391.4 4845.3 4606.0
2-Hexanone < DL < DL < DL < DL
4-Methyl-2-Pentanone (MIBK) 355.1 311.3 383.1 349.8
Styrene 412.3 416.9 450.7 426.6
1,1,2,2-Tetrachloroethane < DL < DL < DL < DL
Tetrachloroethene (PCE) 687.2 667.1 732.4 695.6
Toluene 74447 6670.5 7887.7 7334.3
1,1,1-Trichloroethane (TCA) <DL < DL < DL <DL
1,1,2-Trichloroethane < DL < DL <DL < DL
Trichloroethene (TCE) 269.2 239.0 281.7 263.3
Trichlorofluoromethane (F-11) 19.5 19.5 23.1 20.7
Trichlorotrifluoroethane (F-113) < DL < DL <DL < DL
Vinyl Acetate < DL < DL < DL < DL
Vinyl Chloride 509.7 416.9 473.3 466.6
Xylenes, Total 12026.1 11673.4 12958.4 12219.3

< DL designates that the compound Was not detected, or was found at levels below
the practical quantitation limit.

mg/min = milligrams of analyte emitted per minute.



AIR QUALITY, INC

SUMMARY OF EMISSION RATE RESULTS
10-14 VOLATILE ORGANIC COMPOUNDS
AM TEST - AIR QUALITY, INC.

FILE NAME: 1878\CHF30SUM
CLIENT: King County Solid Waste @ Cedar Hills Landfill
LOCATION: Maple Valley, Washington
SAMPLE SITE: Flare #3 Outlet
RUN #1 RUN #2 RUN #3 AVERAGE

(mg/min) (mg/min) (mg/min)
LAB NUMBER: 1-4118-4 1-4118-5 1-4118-6
DATE: 9/30/92 9/30/92 10/1/92
START TIME: 14:15 16:30 08:17
STOP TIME: 15:15 17:30 09:17
ANALYTE
Acetone 170.9 1.91 46.0 72.9
Benzene 60.0 6.02 48.7 38.3
Bromodichloromethane < DL <DL < DL < DL
Bromomethane (Methyl Bromide) < DL 1.36 <DL ~0.452
Bromoform < DL < DL <DL < DL
1,3-Butadiene 212.4 < DL < DL ~70.8
2-Butanone (MEK) 10.2 < DL 5.36 ~5.17
Carbon Disulfide 115.5 8.03 <DL ~41.2
Carbon Tetrachloride < DL 23.6 < DL ~7.87
Chlorobenzene 2.03 < DL < DL ~0.677
Chlorcethane (Ethyl Chloride) <DL 3.21 <DL ~1.07
2-Chloroethyl Vinyl Ether < DL < DL < DL <DL
Chtoroform < DL 11.5 <DL ~3.85
Chloromethane (Methyl Chloride) 19.9 21.1 < DL ~13.6
pibromochloromethane <DL < DL < DL <DL
1,2-Dibromoethane (EDB) <DL < DL <DL < DL
1,2-Dichlorobenzene < DL < DL <DL <DL
1,3-Dichlorobenzene < DL < DL < DL < DL
1,4-Dichlorobenzene < DL < DL < DL <DL
1,1-Dichloroethane <DL < DL < DL < DL
1,2-Dichloroethane (EDC) < DL 3.01 < DL ~1.00
1,1-Dichloroethene < DL < DL < DL < DL
¢is-1,2-Dichloroethene < DL < DL < DL <DL
trans-1,2-Dichloroethene < DL <DL <DL < DL
pichloromethane 3.74 7.03 <DL ~3.59
1,2-Dichloropropane < DL <DL < DL <DL
cis-1,3-Dichloropropene <DL < DL < DL < DL
trans-1,3-Dichloropropene < DL <DL < DL < DL
Ethylbenzene 3.79 < DL <DL ~1.26
2-Hexanone < DL < DL < DL < DL
4-Methyl-2-Pentanone (MIBX) <DL < DL < DL <DL
Styrene 55.4 14.1 < DL ~23.2
1,1,2,2-Tetrachloroethane < DL < DL < DL < DL
Tetrachloroethene (PCE) < DL 2.41 < DL ~0.803
Toluene 39.7 4.92 2.65 15.8
1,1,1-Trichloroethane (TCA) < DL < DL < DL <DL
1,1,2-Trichloroethane < DL < DL < DL <DL
Trichloroethene (TCE) < DL 1.15 < DL ~0.385
Trichlorof luoromethane (F-11) < DL < DL < DL <DL
Trichlorotrifluoroethane (F-113) < OL < DL < DL < DL
Vinyl Acetate < DL < DL < DL <DL
vinyl Chloride 0.600 < DL < DL ~0.200
Xylenes, Total 18.0 1.51 < DL ~6.51

< DL designates that the compound was not detected, or was found at levels below
the practical quantitation timit.

mg/min = milligrams of analyte emitted per minute.



2.5 Destruction Efficiency of Volatile Organic Compounds

The destruction efficiency is the amount of vapors destroyed through incineration,
expressed on a percentage basis. The percent destruction efficiency for each
volatile organic compound which was analyzed in the gas at Flare #3 at the Cedar
Hills Landfill is reported on page 14. Destruction efficiencies were calculated based
on the average emission rate of each compound detected in milligrams per minute
(mg/min). The destruction efficiencies of bromomethane, 1,3-butadiene, carbon
disulfide, carbon tetrachloride, chloroethane, chloroform, chloromethane and 1,2-
dichloroethane (EDC) were not reported because the compounds were not found at
the inlet. The laboratory analysis detection limits are lower for the outlet samples
because the inlet samples required dilution in the laboratory, therefore, certain

compounds may be detected at the outlet and not at the inlet.
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AMT=ST

AIR QUALITY, INC

VOLATILE ORGANIC COMPOUNDS IN AIR
DESTRUCTION EFFICIENCY EVALUATION
AM TEST-AIR QUALITY, INC.

FILE NAME: 187B\CHF3DEFF

CLIENT: King County Solid Waste @ Cedar Hills Landfill
LOCATION: Maple valley, Washington

SAMPLE SITE: Flare #3

SAMPLE DATE: September 30 - October 1, 1992

Average Average
Inlet Outlet
Emission Emission Destruction
Rate Rate Efficiency
COMPOUNDS mg/min mg/min Percent
Acetone 1222.5 72.9 94.04
Benzene 201.2 38.3 80.96
Bromodichloromethane < DL <DL  mee--
Bromomethane (Methyl Bromide) <DL ~0.452 ----- *
Bromoform < DL <DL -ee--
1,3-Butadiene < DL ~70.8 0 =---- *
2-Butanone (MEK) 1787.3 ~5.17 ~99.71
Carbon Disulfide < DL ~41.2 @ =---- *
Carbon Tetrachloride <DL ~7.87 0 ----- *
Chlorobenzene 253.8 ~0.677 ~99.73
Chloroethane (Ethyl Chloride) < DL ~1.07 === *
2-Chloroethyl Vinyl Ether <DL <bL  -m=--
Chloroform < DL ~3.8 0 =-=-- *
Chloromethane (Methyl Chloride) <DL ~13.6  --=-- *
Dibromochloromethane <DL <pL = e=---
1,2-Dibromoethane (EDB) < DL <DL  e=s--
1,2-Dichlorobenzene <DL <DL  e-e--
1,3-Dichlorobenzene < DL <DL  -----
1,4-Dichlorobenzene < DL <DL  -----
1,1-Dichloroethane 90.3 < DL 99.99
1,2-Dichloroethane (EDC) < DL ~-1.00 0 ----- *
1,1-Dichloroethene < DL <DL  --e--
cis-1,2-Dichloroethene 302.8 <DL 99.99
trans-1,2-Dichloroethene < DL <DL --m---
Dichloromethane 291.6 ~3.59 ~98.77
1,2-Dichloropropane <DL <DL  -----
cis-1,3-Dichloropropene < DL <DL  ==---
trans-1,3-Dichloropropene < DL <DL  --ee-
Ethylbenzene 4606.0 ~1.20 ~99.97
2-Hexanone < DL <DL  mme--
4-Methyl -2-Pentanone (MIBK) 349.8 < DL 99.99
Styrene 426.6 ~23.2 ~94.56
1,1,2,2-Tetrachloroethane < DL <DL  m=e--
Tetrachloroethene (PCE) 695.6 ~0.803 ~99.88
Toluene 7334.3 15.8 99.78
1,1,1-Trichloroethane (TCA) < DL <DL  ---=-
1,1,2-Trichloroethane < DL <DL  -----
Trichloroethene (TCE) 263.3 ~0.385 ~99.85
Trichlorof luoromethane (F-11) 20.7 < DL 99.99
Trichlorotrifluoroethane (F-113) < DL <DL  -----
Vinyl Acetate < DL <DL  meme-
Vinyl Chloride 466.6 ~0.200 ~99.96
Xylenes, Total 12219.3 ~6.51 ~99.95

< DL designates that the compound was not detected, or was found at levels
below the practical quantitation limit.

mg/min = milligrams of analyte emitted per minute

*Not reported due to negative destruction efficiency
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2.6 Thermocouple Probe Check

As an additional part of this evaluation, Am Test recorded temperatures from the
digital display of two (2) continuous temperature probes. The readouts from the
probes were labeled high and low. The "high" probe is located on the flare exhaust
stack at the same elevation as the test ports where Am Test collected temperature
readings. The "low" probe is located near the base of the flare exhaust stack. The
table below compares the average temperatures recorded by Am Test and by the

two (2) continuous thermocouples.

Table 2.6 Comparison of temperature probe/indicators at Flare #3 at the Cedar
Hills Landfill.
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3.0
SOURCE OPERATION

King County’s Cedar Hills Regional Landfill is an active municipal solid waste
facility located in Maple Valley, Washington. The gas is extracted from the landfill
by extraction wells and a network of collection piping which connect to centrifugal
blowers installed at the North Flare Station located at the north end of the landfill.
The collected gas is discharged from the blowers to 3 flares for incineration. Only

the newly installed Flare #3 was tested during this emission evaluation.

Each John Zink ZTOF flare at Cedar Hills consists of a refractory-lined, cylindrical,
steel stack 14 feet in diameter by 40 feet in height. Each unit is designed to burn up
to 4,000 cubic feet per minute of LFG with a minimum operating temperature of
1,400°F. There are four (4) 4-inch diameter sample ports located at the same
elevation and circumferentially 90 degrees apart. The sample ports are located

approximately 35 feet above the base of each flare.



4.0
METHODOLOGY REFERENCES

Sampling procedures specified in the July 1, 1991 edition of Title 40 Code of
Federal Regulations, Part 60 (40CFR60), Appendix A, Methods 1,2, 3A,4,6C, TE
and 10 were followed throughout this project. Methodology suggested in the EPA

OualitvbAssurance Handbook for Air Pollution Measurement Systers, Volume III,

(EPA-600/4-77-027b)" was used for supplemental information with respect to
quality assurance and testing protocol. Compendium Method TO-14 is the specific
method for the volatile organic compound (VOC) sampling. This is an ambient air
sampling method included in the EPA document "Compendium of Methods for the

Determination of Toxic Organic Compounds in Ambient Air".
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5.0
SAMPLING AND ANALYSIS PROCEDURES

5.1 EPA Methods 1 and 2 - Velocity, Temperature and Airflow

EPA Method 1 procedures were used to assure that representative measurements of
volumetric flow rate were obtained by dividing the cross-section of the exhaust stack
into a number of equal areas, and then locating a traverse point within each of the
equal areas. Method 2 was performed to measure the stack gas velocity using a
pitot tube, and the gas temperature using a thermocouple. The pitot tubes were
connected with tubing to an oil-filled inclined manometer or magnehelic gauges to
obtain velocity measurements. The pitot tube lines were leak-checked and the
inclined manometer was leveled and magnehelic gauges were zeroed prior to use.
Temperatures were measured using calibrated thermocouple probes connected to a

digital thermocouple indicator.

The inlet gas enters Flare #3 through a 12-inch (LD.) circular duct which has a tap
available to draw gas samples. A standard (P-Type) pitot tube was used to monitor
the velocity of the inlet gas at a point near the center of the duct every ten (10)
minutes during the time VOC samples were collected. The flare exhaust stack has a
138-inch inside diameter. The stack is fitted with four (4) sampling ports located at
the same elevation, and circumferentially 90 degrees apart. These sampling ports
are located 35 feet from the nearest upstream flow disturbance, and 6 feet from the
nearest downstream flow disturbance. Four (4) velocity and temperature traverses
of six (6) points each were performed prior to each Method 4/HCI and VOC test
period on September 30-October 1, 1992. The sample probes were marked with felt
pen and heat resistant tape to indicate the proper point location at the edge of the

port nipple.
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5.2 EPA Method 3A and Fixed Gas Analysis

The concentration of fixed gases at the inlet sample sites (carbon dioxide (CO,),
carbon monoxide (CO), oxygen (O,), nitrogen, and methane (CH,)) were quantified
by Coast-to-Coast Analytical Services using the gas collected in the SUMMAR
canisters on November 5, 1992. A gas chromatograph equipped with a thermal
conductivity detector (GC-TCD) was used for this analysis, which detects percent

levels of thise compounds.

Measurements were made on-site on September 30-October 1, 1992 to quantify the
O,, CO, and CO concentration at the #3 Flare exhaust. An Infrared Industries
Model 2200 electrochemical oxygen (O,) analyzer was utilized to measure the
percent O, from 0 to 25%. An Automated Custom Systems (ACS) Model 3300 non-
dispersive infrared (NDIR) carbon dioxide (CO,) analyzer was utilized to measure
the percent CO, from 0 to 50%. A Thermo Environmental Systems (TECO) Model
48 gas filter correlation NDIR was used to measure the parts per million (ppm)
carbon monoxide (CO). Measurements from the instruments were digitally
recorded once per minute on the test days using an Odessa Engineering data
acquisition system. Certified O,, CO, and CO gases were utilized to check the
calibration of the instruments after each test. The fixed gas data were used to

calculate the molecular weight of the gas.

The Method 3A sample system is illustrated in Figure 1 in Appendix E of this
report. Also included in Appendix E are specifications for the analyzers along with
copies of the calibration gas certificates used. An effluent gas sample was drawn
through an in-stack filter and through a stainless steel sampling probe which was
sufficiently heated to prevent condensation. A calibration valve was connected to

the outlet of the probe for the purpose of introducing calibration gas. The gas

19
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sample passed through a refrigerator type moisture removal system to continuously
remove condensate from the sample gas. A Teflon sample line was used to
transport the gas sample to the continuous monitoring system. A Teflon coated
leak-free pump was utilized to pull the sample gas through the system at a flow rate
sufficient to minimize the response time of the measurement system. A sample flow
rate control valve and rotameter were used to maintain a constant sampling rate
within 10 percent. Sampling was continuous, with a sampling system bias check at

the end of every test period.

The combustion gas measurement system Wwas ‘assembled on-site and calibration
gases were introduced and calibration adjustments were made to calibrate the
instrument. The sampling system components were adjusted to achieve appropriate
sampling rates. Prior to sampling, a calibration error check was performed by
introducing calibration gases to the system upstream of the analyzer. Zero and
calibration gases were introduced, and no adjustments were made to the system,
except as necessary to maintain a constant flow rate of calibration gas through the
instrument. Following calibration, testing commenced following a period of at least
twice the system response time. The response time was determined by observing
the times required to achieve a stable response when both the zero and upscale gas
was introduced. The longer of the two times was used as the response time of the

analyzer.

Immediately preceding and following every test period, or whenever adjustments to
the measurement system were made, a sampling system bias cheék was performed.
In this test, calibration gases were introduced at the calibration valve at the outlet of
the sampling probe. A zero gas and span gas were used for this check. Calibration

gas was introduced and the concentration displayed by the analyzer was recorded.
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Then zero gas was introduced and the reading was recorded. The calibration gas
flow rates were adjusted to maintain a constant rate. Once acceptable bias
specifications were met, then the average of the initial and final bias check values

were used to calculate the gas concentration for the run.

5.3 EPA Method 4 - Moisture and Chloride

The psylchrometric moisture content of the flare inlet gas stream was calculated
using wet bulb and dry bulb temperatures recorded during each velocity test. The
moisture content of the outlet gas stream was measured using EPA Method 4
procedures. The sample probe was positioned in the flare exhaust stack at a point
of average velocity and moisture samples were collected over three (3) 60-minute

periods.

The sample train used for moisture Sampling was an EPA Method 4 design as
illustrated in Figure 2 in Appendix E of this report. The gas was pulled through a
heated probe liner using a pump into an impinger train which was immersed in an
ice water bath. The first impinger was a modified Greenburg-Smith type containing
100 milliliters of deionized water. The second Greenburg-Smith impinger also
contained 100 ml of water. The third impinger was empty, and the fourth.bubbler
contained indicating silica gel desiccant to absorb any moisture from the stack gas
before it ehtered the control box. The impinger section was maintained at a
temperature below 68° F by keeping ice on the impingers. The temperature at the
outlet of the silica gel bubbler was monitored to verify that it did not exceed 68° F
during a test. Prior to each run, the sample train was leak-checked following the
procedures in Method 5. Upon completion of each test, the probe was removed

from the stack and a post-test leak check was performed.
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The sample train was connected to a control box by means of an umbilical cord
which contains a vacuum hose, pitot lines, thermocouple wires and a 4-wire
electrical cord.  The control box (meter box) is used to monitor stack conditions.
The control box contains a leak-free pump used to pull the stack gas through the
sample train, fine and coarse rﬁetering valves to control the sampiing rate, a vacuum
gauge which measures the pressure drop from the sampling nozzle to the metering
valves, and a calibrated dry gas meter readable to 0.001 cubic feet. The dry gas
meter inlet and outlet temperatures were monitored by thermocouples which are
connected to the multichannel thermoéouple indicator. The dry gas meter

calibration factor, Y, is determined by calibrating the meter against a wet test meter.

Before and after each run, the impingers in the sample train were removed and
weighed with a readability of 0.1 grams using an electronic top loading balance. The
difference between the initial and final weights of the condenser section constitute

the amount of moisture gained during the run.

In the Am Test-Air Quality laboratory, the contents of the bubblers and impingers
containing deionized water were transferred to a 500 ml graduated cylinder. The
bubblers and impingers were rinsed with deionized water into the graduated
cylinder, and the liquid level was recorded. The solutions were transferred to
labeled sample bottles which were shipped to the Am Test, Inc. Water Chemistry

laboratory in Redmond, Washington for chloride analysis using EPA Method 325.3.

5.4 EPA Method 6C - Sulfur Dioxide
Sulfur dioxide measurements were collected using Method 6C, which is an
instrumental method. Am Test utilized a Western Research Model T21AT

ultraviolet SO, analyzer. A gas sample was continuously extracted from the gas
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stream and passed through the analyzer, which measures the parts per million

(ppm) sulfur dioxide (SO,).

The Method 6C sample train is illustrated in Figure 1 in Appendix E of this report.
Also included in Appendix E are specifications for the analyzer along with copies of
calibration gas certificates. An effluent gas sample was drawn through a stainless
steel sampling probe and through a refrigerator type moisture removal system to
continuously remove condensate from the sample gas. A Teflon coated leak-free
pump was utilized to pull the sample gas through the system at a flow rate sufficient
to minimize the response time of the measurement system. A sample flow rate
control valve and rotameter were used to maintain a constant sampling rate within
10 percent. An Odessa Engineering data acquisition system was used to log outputs
of the sulfur dioxide analyzer. Measurements from the instrument were digitally

recorded once per minute during each run.

The SO, measurement system was assembled on-site and calibration gases were
introduced and calibration adjustments were made to calibrate the instruments.
The sampling system components were adjusted to achieve appropriate sampling
rates. Prior to sampling, a calibration error check (linearity check) was performed
by introducing calibration gases to the syStem upstream of the analyzers. Zero, mid-
range, and high-range calibration gases were introduced, and no adjustments to the
system were made, except as necessary to maintain a constant flow rate of
calibration gas through the instrument. Following the initial calibrations, testing
commenced following a period»of at least twice the system response time. The
response time was determined by observing the times required to achieve a stable
response when both the zero and upscale gas was introduced. The longer of the two

times was used as the response time of the analyzer.
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Immediately preceding and following every test period, or whenever adjustments to
the measurement system were made, a sampling system bias check was performed.
In this test, calibration gases were introduced at the calibration valve at the outlet of
the sampling probe. A zero and calibration (span) gas was used for this check.
Calibration gas was introduced and the concentration displayed by the analyzer was
recorded. Then zero gas was introduced and the reading was recorded. The
calibration gas flow rates wére adjusted to maintain a constant rate. Once
acceptable bias specifications were met, then the average of the initial and final bias

check values were used to calculate the gas concentration for the run.

5.5 EPA Method 7E - Nitrogen Oxides

Nitrogen oxides (NOy) concentration measurements were collected using Method
7E, which is an instrumental method. Am Test utilized a Thermo Environmental
Instruments, Inc. Model 108 chemiluminescent NO/NOy analyzer t0 measure NOy
as nitrogen dioxide (NOy). A gas szimple was continuously extracted from the stack,

and passed through the analyzer, which measures the parts per million (ppm) NO,.

The Method 7E sampling sys"tem is illustrated in Figure 1 in Appendix E of this
report. Also included in Appendix E are specifications for the analyzer, and copies
of calibration gas certificates. An effluent gas sample was drawn through the same
sample~system as described for Method 6C sampling. The gas passes through an
NO, to NO converter which converts the nitrogen dioxide in the sample to nitrogen
oxide. The sample is divided into two paths, one leading through the converter and
the other leading directly to the reaction chamber of the analyzer. The difference

between the 2 channels’ readings is NO,.



The NO, measurement system was assembled on-site and calibration gases were
introduced and calibration adjustments were made to calibrate the instruments,
The sampling system components were adjusted to achieve appropriate sampling
rates. Prior to sampling, a calibration error check (linearity check) was performed
as described in Section 5.4 of this report. Immediately preceding and following each
test period a sampling system bias check was performed as described in Section 5.4

of this report.

5.6. EPA Method 10 - Carbon Monoxide

An Thermo Environmental Systems (TECO) Model 48 gas filter correlatlon non-
dispersive infrared analyzer (NDIR) was used to measure the parts per million
(ppm) carbon monoxide (CO) using procedures described in Method 10. A gas
sample was continuously extracted from the stack and passed through the analyzer,

which measures the parts per million (ppm) CO.

The Method 10 sampling system is illustrated in Figure 1 in Appendix E of this
report. Also included in Appendix E are specifications for the analyzer, and copies
of calibration gas certificates. An effluent gas sample was drawn through the same
sample system as described for Method 6C sampling in Section 5.4 of this report.
The CO measurement system was assembled on-site and calibration gases were
introduced and calibration adjustments were made to calibrate the instruments.
The sampling system components were adjusted to achieve appropriate sampling
rates. Immediately preceding and following each test period a sampling system bias

check was performed as described in Section 5.4 of this report.
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5.7 EPA Method TO-14 - Volatile Organic Compounds

Integrated samples of the gas at the inlet and outlet of the flare were collected using
Compendium Method TO-14 for vql.atile organic compound (VOC) analysis. The
TO-14 sample train is illustrated in Figure 3 in Appendix E of this report. This
ambient air testing method was used for this project to collect integrated samples of
gas om evacuated SUMMAR electropolished stainless steel canisters. The
integrated sampies were analyzed using EPA Method TO-14, which utilizes a gas

chromatograph equipped with a mass spectrophotometer (GC-MS) to quantify a

standard list of volatile organic compounds.

The TO-14 sampling apparatus included a stainless steel probe, a mechanical
critical orifice flow regulator or métering valve, and a 0-30 inch vacuum gauge to
monitor canister vacuum. The system is specifically designed to collect uniformly
integrated air samples over a predetermined time period. A stainless steel probe
was inserted into the port to pull a gas sample through the flow controller and into
the evacuated canister. The teflon sample line was attached to a stainless steel "T*
connection, with the side branch connected to a vacuum gauge atop the SUMMAR
canister, the other end of the "T" was connected to a valve with a sample pump
attached. The sample train was evacuated to approximately one inch above
absolute pressure. A leak check was performed by observing the vacuum gauge for
one (1) minute. The SUMMAR canister valve was opened and the initial vacuum

was recorded. The sample line valve was then opened until the canister vacuum was

Z€ro.

Coast-to-Coast Analytical Services, Inc., the outside contract laboratory used to
analyze these samples, owns and maintains the integrity of the SUMMAR passivated

canisters and performs leak tests to assure that they can contain a gas sample over
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time. To prepare the canisters, the contract’ laboratory heated them in an
isothermal oven to 100° C. Once heated, the canisters were evacuated and
maintained under vacuum for several hours. At the end of the heated/evacuation
cycle, the canisters were pressurized with humid zero air and were quality assurance
checked with a gas chromatograph equipped with a flame jonization detector. Once
certified clean, the canisters were reevacuated and remained in the evacuated state

until they were used.

Each canister Was labeled with an identification tag before it was returned to the
contract laboratory for analysis. Upon return receipt of the canisters by the contract
laboratory, the pressure of each canister was checked by attaching a pressure gauge
to the carﬁster inlet and opening the valve briefly to note the pressure. The sample
canister was connected to the inlet of the GC-MS-SCAN analytical system. A mass
flow controller was placed on the canister and the canister valve was opened.
Following preliminary flushing, the canister flow was vented past a tee inlet to the
analytical system. The sample was preconcentrated in a cryogenic trap, then the
trapped analytes were thermally desorbed onto the head of the column to be
separated and scanned. Primary identification is based on retention time and
relative abundance of eluting ions as compared to the spectral library stored on the
hard disk of the GC-MS data system. The concentration of each compound was
calculated using the previously established response factors. Analysis of the gas
contained in the canisters was accomplished using GC-MS as described in Method
TO-14. This protocol is virtually identical to EPA Method 8240 procedures for
quantifying volatile organic compounds. A copy of Coast-to-Coast’s standard

operating procedures (SOP) for TO-14 is included in Appendix E of this report.
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6.0
CALCULATION OF RESULTS

The Method 1,2, 3A, 4, 6C, 7E and 10 results were calculated in accordance with
the 40CFR60, Appendix A criteria, Copies of the pertinent equations used are
included in Appendix E of this Teport. Standard conditions are 68° F and 29.92

inches of mercury.,

The laboratory results were converted to emission concentration and emission rate
units. The results from each run are presented along with an average for the series
of three (3) runs. It should be noted that when the results for three (3) runs are
averaged together, if a value is less than (<) the detection limit (DL), it is counted
as zero (0) in the average. If 1 or 2 values are < the DL and the average is a value
larger than the detection limit, then it is presented as an approximation (~) in the
average column. In cases where 2 compound is found in levels above the detection
limit for only 1 or 2 of 3 runs, the data should be considered to be less significant
than cases where a compound was found for all 3 runs. The data becomes
increasingly significant as the concentration value increases in orders of magnitude.
The converse of this would be true as the concentration value approaches the
detection limit. Fina] result calculations were performed using custom-written
spreadsheets run on Hewlett-Packard Vectra computer systems. By-hand sample
calculations of computerized results were performed to verify computer program
integrity. Copies of the original subcontracted laboratory analysis data are included
in Appendix B of this report. Copies of the example calculations are included in

Appendix C of this report. Copies of the Am Test-Air Quality field data sheets are
included in Appendix D of this report.
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The average values from instrumental analyzer readings were computed and bias
corrected for each test period. The average gas effluent concentration was
determined from the average gas concentration displayed by the gas analyzer,
adjusted for the zero and upscale sampling system bias checks. Calculations are on
a dry basis using the following equation:
Cas = (C-Co) * (Cma/(Can - Co)
where:
Cgas = Effluent gas concentration, dry basis, ppm
C = Average gas concentration indicated by analyzer, dry basis, ppm

C, = Average of initial and final system calibration bias check responses
for the zero gas, ppm

Cpa = Actual concentration of the upscale calibration gas, ppm

C, = Average of initial and final system calibration bias check responses
for the upscale calibration gas, ppm
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7.0
QUALITY ASSURANCE PLAN

The purpose of the quality assurance plan is to provide guidelines for achieving
quality control in air pollution measurements. The detailed procedures Am Test-
Air Quality, Inc. utilized are included in the Environmental Protection Agency’s
(EPA’s) reference manual titled Quality Assurance Handbook for Air Pollution
Measurements Systems, Volume 3, EPA-600/4-77-027b. Procedures were followed
throughout equipment preparation, field sampling, sample recovery, analysis, and
data reduction. Am Test-Air Quality, Inc.’s quality assurance procedures are

discussed below.

7.1 Calibration Procedures and Frequency

Field equipment utilized for on-site measurements is calibrated at a frequency as
recommended by the equipment manufacturer or industry practice. Prior to field
use, each instrument is calibrated and the calibration value reported in a calibration
log. If any measuring or test device requiring calibration cannot immediately be
removed from service, the Project Manager may extend the calibration cycle
providing a review of the equipment’s history warrants the issuance of an extension.
No equipment will be extended more than twice a calibration cycle, nor will the
extension exceed one-half the prescribed calibration cycle. Test equipment

consistently found to be out of calibration will be repaired or replaced.

The dry gas meters used to accurately measure sample volumes have been
calibrated using a laboratory dry gas meter which has been calibrated against a wet
test meter. A standard P-type pitot tube or a calibrated S-type pitot tube was used

for velocity measurements. The coefficients for S-type pitot tubes have been
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determined using Method 2, Section 4.1 procedures and are re-inspected in the field
during each emission evaluation. The digital thermocouple indicator used for
temperature measurement has a readability of 1 degree Fahrenheit and has been
certified by the manufacturer for its’ accuracy. Each thermocouple probe used to
monitor stack gas temperature is checked periodically at three (3) temperature
settings. The thermocouple probes are typically checked in the field at ambient
temperature and in an ice bath. Calibration data for these measurement devices is

included in Appendix E of this report.

The sulfur dioxide, nitrogen oxides and carbon monoxide measurement system is
capable of meeting the system performance specifications detailed in 40CFR60,
Appendix A, Method 6C, Section 4. For meeting these specifications, the analyzer’s
calibration error must be less than +2 percent of the span for the zero, mid-range,
and high-range calibration gases. The sampling system bias must be less than +5%
of the span for the zero, and mid- or high-range calibration gases. The zero drift
must be less than +3% of the span over the period of each run. The calibration
drift must be less than +3% of the span over the period of each run. The
calibration gases used for all instrumental techniques were purchased from Airco
Special Gases and were analyzed following the EPA Traceability Protocol Number
1, or next best available. Purified nitrogen was utilized as zero gas. Specifications
for the instruments used for this project are included in Appendix E of this report,

along with copies of the calibration certificates for each tank of gas utilized.

Support equipment is defined as all equipment, not previously discussed that is
required for completing an environmental monitoring or measurement task. This
equipment may include storage and transportation containers, sample recovery

glassware, and communications gear. Support equipment is periodically inspected



to maintain the performance standards necessary for proper and efficient execution

of all tasks and responsibilities.

During the project, a systems audit was performed, consisting of an on-site
qualitative inspection and review of the total measurement system. This inspection
was conducted on a daily basis by the Project Leader. During the systems audit, the
auditor observed the procedures and techniques of the field team in the following

general areas:

- Settinf ;1[() and leak testing the sampling train
- Final leak check of train
- Sample recovery

Visual inspections of pitot tubes, glassware, and other equipment were also made.
The main purpose of a systems audit is to ensure that the measurement system will

generate valid data, if operated properly.

7.2 Sample Recovery and Field Documentation

Data relative to samples, collected during each test, were immediately inspected for
completeness and placed under the custody of the Project Leader until custody was
transferred when the samples were turned over to the laboratory. Sample recovery

was carried out in a suitable area sheltered from wind and dust to prevent

contamination of samples.

Many types of documentation were used in the field to keep track of project
information. A field notebook was used to note any conditions which were not
covered by the various field data sheets which Am Test uses. The field team leader

recorded all information related to sampling or field activities.
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7.3 Chain of Custody

The history of each sample was documented from collection through all transfers of
custody until it was transferred to the analytical laboratory. Copies of the chain of
custody forms are included in Appendix B of this report. Internal laboratory records
document the custody of the samples through their final disposition. Care was taken
to record precisely the sample type, sample time, and sample location and to help
ensure that the sample number on the label exactly matches those numbers on the
sample logsheet and the chain-of-custody record. The persons undertaking the
actual sampling in the field were responsible for the care and custody of the samples
collected until they were properly transferred or dispatched. Sample labels were

completed for each sample bottle using water-proof ink.

7.4 Transfer of Custody and Shipment

All sample shipping containers were accompanied by an analysis request or chain-
of-custody record form when they left the site. When transferring the possession of
samples, the individuals relinquishing and receiving the samples signed, dated, and
noted the time on the record. This record documents sample custody transfer from

the sampler, often through another person, to the analyst in the laboratory.

The laboratory representative who accepted the incoming sample shipment signed
and dated the chain-of-custody record, completing the sample transfer process. It is
the laboratory’s responsibility to maintain internal logbooks and custody records
throughout sample preparation and analysis in accordance with the laboratory’s

written QA Plan.

It is important to maintain the integrity of the samples from the time of collection

until the analyses are performed. The samples were preserved during
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transportation and storage to prevent or retard degradation or modification of
chemicals in samples. The chloride samples were kept cool with blue ice packets
placed in the coolers the sample were shipped in. Prior to shipping the TO-14
canisters, the samples were placed in boxes along with a chain-of-custody form.
Empty space in the box was filled with bubble pack and styrofoam to prevent
damage during shipment. The samples were shipped to Coast-to-Coast Analytical

via UPS blue for second day delivery.

7.5 Data Reduction, Validation, and Reporting

Raw data were handled according to strict guidelines when being transposed into
computef files or on other logs. The guidelines include document receipt control
procedures, file review, and sign-off by a checker. Raw data were entered into the
appropriate software package by a "processor”, then the entered figures were
checked for .accuracy by a "checker,” different from the "processor". Any mistakes
were corrected, and figures were rechecked and signed off by the "checker". In
addition, by-hand calculation checks were made to validate the computer output.
All data generated by each phase of a 1ab6ratory or field sampling program were
reviewed by the senior reviewer. The data were signed off by the senior reviewer

prior to releasing the data for report preparation.



w)
o

APPENDIX A
Computer Printouts of Results




WET BULB/DRY BULB MOISTURE CALCULATION

FILE NAME: 182\KCIN#3-1 LAB #: 1-4118-1

CLIENT: KING COUNTY SOLID WASTE @ START TIME: 14:15 o’clock
CEDAR HILLS LANDFILL STOP TIME: 15:15 o’clock

LOCATION: MAPLE VALLEY, WASHINGTON

SITE LOCATION: FLARE #3 INLET

SAMPLE DATE: SEPTEMBER 30, 1992

RUN #: 1 - MOISTURE

OPERATORS: MACKEY /LAWRENCE

Wet bulb temperature (Tw)

Dry bulb temperature (Td)
Saturated H20 Vapor Pressure (SVP)
Barometric Pressure

Static Pressure

Stack Pressure

MOISTURE CALCULATION:

Vapor Pressure (VP) (inches Hg) =
Buws =

Moisture (%) =

85 °F
116 °F
1.21 inches of Hg (wet bulb temperature - from chart)
29.60 inches Hg
6.0 inches H20
30.04 inches Hg

0.860
0.029
2.9



WET BULB/DRY BULB MOISTURE CALCULATION

FILE NAME: 182\KCIN#3-2

CLIENT: KING COUNTY SOLID WASTE @
CEDAR HILLS LANDFILL

LOCATION: MAPLE VALLEY, WASHINGTON

SITE LOCATION: FLARE #3 INLET

SAMPLE DATE: SEPTEMBER 30, 1992

RUN #: 2 - MOISTURE

OPERATORS: MACKEY/LAWRENCE

Wet bulb temperature (Tw)

Dry bulb temperature (Td)
Saturated H20 Vapor Pressure (SVP)
Barometric Pressure

Static Pressure

Stack Pressure

MOISTURE CALCULATION:

Vapor Pressure (VP) (inches Hg) =
Bws =

Moisture (%) =

114
1.25
29.57
6.0
30.01

0.934
0.031
3.1

LAB #: 1-4118-2
START TIME: 16:30 o’clock
STOP TIME: 17:30 o’clock
°F
°F
inches of Hg (wet bulb temperature - from chart)
inches Hg
inches H20
inches Hg
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FILE NAME:
CLIENT:

LOCATION:
SITE LOCATION:
SAMPLE DATE:

WET BULB/DRY BULB MOISTURE CALCULATION

182\KCIN#3-3 LAB #: 1-4118-3
KING COUNTY SOLID WASTE @ START TIME: 08:17 o’clock
CEDAR HILLS LANDFILL STOP TIME: 09:17 o’clock

MAPLE VALLEY, WASHINGTON
FLARE #3 INLET
OCTOBER 1, 1992

RUN #: 3 - MOISTURE

OPERATORS: MACKEY /LAWRENCE

Wet bulb temperature (TwW) 82 °F

Dry bulb temperature (Td) 105 °F

Saturated H20 Vapor Pressure (SVP) 1.10 inches of Hg (wet bulb temperature - from chart)
Barometric Pressure 29.58 inches Hg

Static Pressure
Stack Pressure

6.0 inches H20
30.02 inches Hg

MOISTURE CALCULATION:

Vapor Pressure (VP) (inches Hg) = 0.841

Bws =
Moisture (%) =

0.028
2.8
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METHODS 1, 2 AND 3A

AM TEST - AIR QUALITY, INC.

FILE NAME: 182\KCVEL#31

CLIENT: KING COUNTY SOLID WASTE START TIME:
2 CEDAR HILLS LANDFILL STOP TIME:

LAB #:

LOCATION: MAPLE VALLEY, WASHINGTON

SAMPLE SITE:
SAMPLE DATE:

FLARE #3 INLET
SEPTEMBER 30, 1992

RUN #: 1 - VELOCITY

OPERATORS: MACKEY/LAWRENCE

MOISTURE (%):
Bws:

PITOT TUBE Cp:
STACK DIAMETER:
STACK AREA:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
AVERAGE CO2 CONC:
AVERAGE 02 CONC:
AVERAGE CO CONC:
AVERAGE CH4 CONC:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

2.9
0.0290
0.99
12.00
0.785
29.60
6.0
30.04
34.0
7.5

< 0.1
29
30.26
29.90

inches

sq. feet
inches Hg
inches H20
inches Hg
percent
percent
percent
percent
g/g-mole-dry
g/g-mole-wet

1-4118-1
14:15 o’clock
15:15 o’clock

TEMPERATURE SAMPLE

SAMPLE VELOCITY
POINT n OF H20
pPoint of 0.49
Average 0.50
velocity 0.48

0.50

°F

116
115
115

POINT

Point of
Average
Velocity

VELOCITY

TEMPERATURE
°F
115
115
116

STACK GAS TEMPERATURE:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:
STACK GAS AIR FLOW:

115.3 degrees F
575.3 degrees R
0.501 » of H20
48.0 ft/sec
2022.1 dscf/min
2259.8 acf/min

*Fixed gas analysis results from samples collected on November 5, 1992
were used to calculate the molecular weight.



FILE NAME:
CLIENT:

LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATORS:

MOISTURE (%):
Bws:

PITOT TUBE Cp:
STACK DIAMETER:
STACK AREA:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
AVERAGE CO2 CONC:
AVERAGE 02 CONC:
AVERAGE CO CONC:
AVERAGE CH4 CONC:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:
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METHODS 1, 2 AND 3A
AM TEST - AIR QUALITY, INC.

182\KCVEL#32 LAB #: 1-4118-2
KING COUNTY SOLID WASTE START TIME: 16:30 o’clock
@ CEDAR HILLS LANDFILL STOP TIME: 17:30 o’clock

MAPLE VALLEY, WASHINGTON
FLARE #3 INLET
SEPTEMBER 30, 1992

2 - VELOCITY
MACKEY/LAWRENCE
3.1
0.0310
0.99

12.00 inches
0.785 sq. feet
29.57 inches Hg
6.0 inches H20
30.01 inches Hg
35.0 percent
6.8 percent
< 0.1 percent
30 percent
30.27 g/9-mole-dry
29.89 g/g-mole-wet

SAMPLE VELOCITY  TEMPERATURE SAMPLE  VELOCITY TEMPERATURE
POINT " OF H20 °F POINT " OF H20 °F
Point of 0.48 114 Point of 0.48 113
Average 0.46 113 Average 0.48 113
Velocity 0.46 113 Velocity 0.47 113

0.48 13
STACK GAS TEMPERATURE: 113.1 degrees F
STACK GAS TEMPERATURE: 573.1 degrees R

AVERAGE VELOCITY

HEAD: 0.473 » of H20

STACK GAS VELOCITY: 46.5 ft/sec
STACK GAS AIR FLOW: 1962.8 dscf/min
STACK GAS AIR FLOMW: 2192.1 acf/min

*Fixed gas analysis results from samples collected on November 5, 1992

were used to cal

culate the molecular weight.



METHODS 1, 2 AND 3A
AM TEST - AIR QUALITY, INC.

FILE NAME: 182\KCVEL#33 LAB #:

CLIENT: KING COUNTY SOLID WASTE START TIME:
2 CEDAR HILLS LANDFILL STOP TIME:

LOCATION: MAPLE VALLEY, WASHINGTON

SAMPLE SITE: FLARE #3 INLET

SAMPLE DATE: OCTOBER 1, 1992

RUN #: 3 - VELOCITY

OPERATORS: MACKEY /LAWRENCE

MOISTURE (%): 2.8

Buws: 0.0280

PITOT TUBE Cp: 0.99

STACK DIAMETER:
STACK AREA:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
AVERAGE CO2 CONC:
AVERAGE 02 CONC:
AVERAGE CO CONC:
AVERAGE CH4 CONC:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

12.00 inches
0.785 sq. feet
29.58 inches Hg
6.0 inches H20
30.02 inches Hg
36.0 percent
6.5 percent
< 0.1 percent
31 percent
30.30 g/g-mole-dry
29.96 g/g-mole-wet

1-4118-3
08:17 o’clock
09:17 o’clock

SAMPLE VELOCITY
POINT " OF H20
Point of 0.51
Average 0.46
Velocity 0.45

0.49

TEMPERATURE SAMPLE  VELOCITY
°F POINT " OF H20
105 Point of 0.48
106 Average 0.47
106 velocity 0.48
105

TEMPERATURE
°F
105
105

STACK GAS TEMPERATURE:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOM:
STACK GAS AIR FLOMW:

*Fixed gas analysis results from sal

105.3 degrees F
565.3 degrees R
0.477 " of H20

46.3 ft/sec
1989.4 dscf/min
2183.8 acf/min

were used to calculate the molecular weight.

mples collected on November 5, 1992
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EMISSION RATE RESULTS
TO-14 VOLATILE ORGANIC COMPOUNDS
AM TEST-AIR QUALITY, INC.

FILE NAME: 187B\TO14CHI1
CLIENT: King County Solid Waste @ Cedar Hills Landfi Ll
LOCATION: Maple valley, Washington
SAMPLE LOCATION: Flare #3 Inlet
SAMPLE DATE: September 30, 1992
SAMPLE TIME: 14:15-15:15
LAB NUMBER(S): 1-4118-1
CANISTER #: 476
AIRFLOW: 2022.1 dscf/min
DL

Run 1 Blank Run 1
ANALYTE mg/min mg/min mg/min
Acetone 1259.9 < DL 34.4
Benzene 206.2 < DL 5.73
Bromodichloromethane < DL <DL 11.5
Bromomethane (Methyl Bromide) < DL < DL 14.3
Bromoform < DL < DL 11.5
1,3-Butadiene < DL < DL 11.5
2-Butanone (MEK) 1947 .1 < DL 14.3
Carbon Disulfide < DL <DL 57.3
Carbon Tetrachloride < DL < DL 1.5
Chlorobenzene 252.0 < DL 5.73
Chloroethane (Ethyl Chloride) < DL < DL 2.86
2-Chloroethyl Vinyl Ether < DL < DL 57.3
Chloroform < DL < DL 34.4
Chloromethane (Methyl Chloride) < pt < DL 7.16
Dibromochloromethane < DL < DL 1.5
1,2-Dibromoethane (EDB) < DL < DL 28.6
1,2-Dichlorobenzene < DL < DL 5.73
1,3-Dichlorobenzene < DL < DL 5.73
1,4-Dichlorobenzene < DL <DL 5.73
1,1-Dichloroethane 97.4 < DL 5.73
1,2-Dichloroethane (EDC) < DL < DL 5.73
1,1-Dichloroethene <DL < DL 5.73
cis-1,2-Dichloroethene 315.0 < DL 5.73
trans-1,2-Dichloroethene <DL < DL 5.73
Dichloromethane 315.0 < DL 57.3
1,2-Dichloropropane <DL < DL 5.73
cis-1,3-Dichloropropene < DL < DL 5.73
trans-1,3-Dichloropropene <DL <DL 5.73
Ethylbenzene 4581.4 < DL 14.3
2-Hexanone < DL < pL 5.73
4-Methyl-2-Pentanone (MIBK) 355.1 < DL 5.73
Styrene 412.3 < DL 14.3
1,1,2,2-Tetrachloroethane < DL < DL 11.5
Tetrachloroethene (PCE) 687.2 < DL 11.5
Toluene T444.7 < DL 14.3
1,1,1-Trichloroethane (TCA) < DL < DL 5.73
1,1,2-Trichloroethane < DL <DL 5.73
Trichloroethene (TCE) 269.2 < DL 5.73
Trichlorofluoromethane (F-11) 19.5 < DL 5.73
Trichlorotrifluoroethane (F-113) < DL < DL 28.6
Vinyl Acetate < DL < DL 57.3
Vinyl Chloride 509.7 < DL 7.16
Xylenes, Total 12026.1 < DL 14.3

< DL designates that the compound was not detected, or was found at
levels below the practical quantitation limit.

mg/min = milligrams of analyte emitted per minute



EMISSION RATE RESULTS
TO-14 VOLATILE ORGANIC COMPOUNDS
AM TEST-AIR QUALITY, INC.

FILE NAME: 187B\TO14CH12
CLIENT: King County Solid Waste & Cedar Hills Landfiltl
LOCATION: Maple valley, Washington
SAMPLE LOCATION: Flare #3 Inlet
SAMPLE DATE: September 30, 1992
SAMPLE TIME: 16:30-17:30
LAB NUMBER(S): 1-4118-2
CANISTER #: 483
AIRFLOW: 1962.8 dscf/min
DL

Run 2 Btank Run 2
ANALYTE mg/min mg/min mg/min
Acetone 1111.8 < DL 33.4
Benzene 183.4 < DL 5.56
Bromodichloromethane <DL < DL 11.1
Bromomethane (Methyl Bromide) < DL <DL 13.9
Bromoform <DL < DL 1.1
1,3-Butadiene < DL < DL 11.1
2-Butanone (MEK) 1612.0 < DL 13.9
Carbon Disulfide < DL < DL 55.6
Carbon Tetrachloride <DL <DL 11.1
Chlorobenzene 244.6 < DL 5.56
Chloroethane (Ethyl Chloride) < DL < DL 2.78
2-Chloroethyl Vinyl Ether < DL < DL 55.6
Chloroform <DL < DL 33.4
Chloromethane (Methyl Chioride) < DL <DL 6.95
Dibromochloromethane < DL < DL 1.1
1,2-Dibromoethane (EDB) < DL < DL 27.8
1,2-Dichlorobenzene < DL < DL 5.56
1,3-Dichlorobenzene <DL < DL 5.56
1,4-Dichlorobenzene < DL < DL 5.56
1,1-Dichloroethane 83.4 < DL 5.56
1,2-Dichloroethane (EDC) < DL < DL 5.56
1,1-Dichloroethene < DL < DL 5.56
cis-1,2-Dichloroethene 283.5 < DL 5.56
trans-1,2-Dichloroethene < DL < DL 5.56
Dichloromethane 266.8 < DL 55.6
1,2-Dichioropropane < DL < DL 5.56
cis-1,3-Dichloropropene < DL <DL 5.56
trans-1,3-Dichloropropene < DL <DL 5.56
Ethylbenzene 4391.4 < DL 13.9
2-Hexanone < DL < DL 5.56
4-Methyl-2-Pentanone (MIBK) 311.3 < DL 5.56
Styrene 416.9 < DL 13.9
1,1,2,2-Tetrachloroethane < DL < DL 11.1
Tetrachloroethene (PCE) 667.1 < DL 11.1
Toluene 6670.5 < DL 13.9
1,1,1-Trichloroethane (TCA) < DL < DL 5.56
1,1,2-Trichloroethane < DL < DL 5.56
Trichloroethene (TCE) 239.0 < DL 5.56
Trichlorofluoromethane (F-11) 19.5 < DL 5.56
Trichlorotrifluoroethane (F-113) <DL < DL 27.8
Vinyl Acetate < DL < DL 55.6
Vinyl Chloride 416.9 < DL 6.95
Xylenes, Total 11673.4 <DL 13.9

< DL designates that the compound was not detected, or was found at
levels below the practical quantitation limit.

mg/min = milligrams of analyte emitted per minute
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EMISSION RATE RESULTS
TO-14 VOLATILE ORGANIC COMPOUNDS
AM TEST-AIR QUALITY, INC.

FILE NAME: 187B\TO14CHI3
CLIENT: King County Solid Waste @ Cedar Hills Landfill
LOCATION: Maple Valley, Washington
SAMPLE LOCATION: Flare #3 inlet
SAMPLE DATE: October 1, 1992
SAMPLE TIME: 08:17-09:17
LAB NUMBER(S): 1-4118-3
CANISTER #: 545
AIRFLOM: 1989.4 dscf/min
DL

Run 3 Blank Run 3
ANALYTE mg/min mg/min mg/min
Acetone 1295.8 < DL 33.8
Benzene 2141 < DL 5.63
Bromodichloromethane <DL < DL 11.3
Bromomethane (Methyl Bromide) <DL < DL 14.1
Bromoform <DL < DL 11.3
1,3-Butadiene < DL < DL 11.3
2-Butanone (MEK) 1802.9 < DL 14.1
carbon Disulfide < DL <DL 56.3
Carbon Tetrachloride < DL <DL 11.3
Chlorobenzene 264.8 < DL 5.63
chloroethane (Ethyl Chloride) <DL < DL 2.82
2-Chloroethyl Vinyl Ether < DL < DL 56.3
Chloroform < DL < DL 33.8
Chloromethane (Methyl Chloride) < DL < DL 7.04
Dibromochloromethane <DL < DL 1.3
1,2-Dibromoethane (EDB) < DL <DL 28.2
1,2-Dichlorobenzene < DL < DL 5.63
1,3-Dichlorobenzene <DL < DL 5.63
1,4-Dichlorobenzene < DL <DL 5.63
1,1-Dichloroethane 90.1 < DL 5.63
1,2-Dichloroethane (EDC) < DL < DL 5.63
1,1-Dichloroethene < DL < DL 5.63
cis-1,2-Dichloroethene 309.9 < DL 5.63
trans-1,2-Dichloroethene < DL < DL 5.63
Dichloromethane 293.0 < DL 56.3
1,2-Dichloropropane < DL <DL 5.63
cis-1,3-Dichloropropene < DL < DL 5.63
trans-1,3-Dichloropropene < DL < DL 5.63
Ethylbenzene 4845.3 < DL 14.1
2-Hexanone < DL < DL 5.63
4-Methyl -2-Pentanone (MIBK) 383.1 < DL 5.63
Styrene 450.7 < DL 14.1
1,1,2,2-Tetrachloroethane < DL < DL 11.3
Tetrachloroethene (PCE) 732.4 < DL 11.3
Toluene 7887.7 < DL 14.1
1,1,1-Trichloroethane (TCA) <DL <DL 5.63
1,1,2-Trichloroethane < DL <DL 5.63
Trichloroethene (TCE) 281.7 < DL 5.63
Trichlorof luoromethane (F-11) 23.1 < DL 5.63
Trichlorotrifluoroethane (F-113) < DL < DL 28.2
Vinyl Acetate < DL <DL 56.3
Vinyl Chloride 473.3 < DL 7.04
Xylenes, Total 12958.4 < DL 14.1

< DL designates that the compound was not detected, or was found at
levels below the practical quantitation limit.

mg/min = milligrams of analyte emitted per minute



EMISSION RATE RESULTS

TO-14 VOLATILE ORGANIC COMPOUNDS
AM TEST-AIR QUALITY, INC.

FILE NAME: 187B\T014CHO1
CLIENT: King County Solid Waste @ Cedar Hill Landfill
LOCATION: Maple Valley, Washington

SAMPLE LOCATION: Flare #3 Outlet

SAMPLE DATE: September 30, 1992
SAMPLE TIME: 14:15-15:15
LAB NUMBER(S): 1-4118-4
AIRFLOW: 16306.7 dscf/min
DL

Run 1 Blank Run 1
ANALYTE mg/min mg/min mg/min
Acetone 170.9 < DL 1.39
Benzene 60.0 < DL 0.231
Bromodichloromethane < DL <DL 0.462
Bromomethane (Methy! Bromide) < DL < DL 0.462
Bromoform < DL <DL 0.462
1,3-Butadiene 212.4 < DL 0.092
2-Butanone (MEK) 10.2 < DL 0.231
Carbon Disulfide 115.5 < DL 0.462
Carbon Tetrachloride < DL < DL 0.462
Chlorobenzene 2.03 < DL 0.231
Chloroethane (Ethyl Chloride) < DL < DL 0.231
2-Chloroethyl Vinyl Ether < DL < DL 2.31
Chloroform < DL < DL 0.231
Chloromethane (Methyl Chloride) 19.9 < DL 0.092
Dibromoch loromethane <DL < DL 0.462
1,2-Dibromoethane (EDB) <DL < DL 0.462
1,2-Dichlorobenzene < DL < DL 0.462
1,3-Dichlorobenzene < DL <DL 0.462
1,4-Dichlorobenzene < DL < DL 0.462
1,1-Dichloroethane < DL < DL 0.231
1,2-Dichloroethane (EDC) < DL < DL 0.231
1,1-Dichloroethene < DL < DL 0.231
cis-1,2-Dichloroethene < DL < DL 0.231
trans-1,2-Dichloroethene < DL <DL 0.231
Dichloromethane 3.74 < DL 2.3
1,2-Dichloropropane < DL < DL 0.231
cis-1,3-Dichloropropene <DL <DL 0.231
trans-1,3-Dichloropropene <DL < DL 0.231
Ethylbenzene 3.79 < DL 0.462
2-Hexanone <DL <DL 0.231
4-Methyl-2-Pentanone (MIBK) < DL < DL 0.231
Styrene 55.4 <DL 0.462
1,1,2,2-Tetrachloroethane < DL < DL 0.462
Tetrachloroethene (PCE) < DL < DL 0.462
Toluene 39.7 <DL 0.462
1,1,1-Trichloroethane (TCA) < DL < DL 0.462
1,1,2-Trichloroethane <DL <DL 0.462
Trichloroethene (TCE) <DL < DL 0.231
Trichlorofluoromethane (F-11) < DL < DL 0.462
Trichlorotrifluoroethane (F-113) <DL < DL 0.924
Vinyl Acetate < DL < DL 2.31
Vinyl Chloride 0.600 < DL 0.231
Xylenes, Total 18.0 < DL 0.462

< DL designhates that the compound was not detected, or was found at

levels below the practical quantitation timit.

mg/min = mitligrams of analyte emitted per minute
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EMISSION RATE RESULTS

TO-14 VOLATILE ORGANIC COMPOUNDS

AM TEST-AIR QUALITY, INC.

FILE NAME: 187B\T014CHO2
CLIENT: King County Solid Waste @ Cedar Hill Landfill
LOCATION: Maple Valley, Washington

SAMPLE LOCATION: Flare #3 OQutlet

SAMPLE DATE: September 30, 1992
SAMPLE TIME: 16:30-17:30
LAB NUMBER(S): 1-4118-5
AIRFLOW: 17727.3 dscf/min
DL

Run 2 Blank Run 2
ANALYTE mg/min mg/min mg/min
Acetone 1.9 <DL 1.51
Benzene 6.02 <DL 0.251
Bromodichloromethane < DL < DL 0.502
Bromomethane (Methyl Bromide) 1.36 < DL 0.502
Bromoform < DL < DL 0.502
1,3-Butadiene <DL < DL 0.100
2-Butanone (MEK) < DL < DL 0.251
Carbon Disulfide 8.03 < DL 0.502
Carbon Tetrachloride 23.6 <DL 0.502
Chlorobenzene < DL <DL 0.251
Chloroethane (Ethyl Chloride) 3.21 < DL 0.251
2-Chloroethyl Vinyl Ether < DL < DL 2.51
Chloroform 11.5 < DL 0.251
Chloromethane (Methyl Chloride) 21.1 < DL 0.100
Dibromochloromethane <DL < DL 0.502
1,2-Dibromoethane (EDB) < DL < DL 0.502
1,2-Dichlorobenzene < DL < DL 0.502
1,3-Dichlorobenzene < DL < DL 0.502
1,4-Dichlorobenzene <DL < DL 0.502
1,1-Dichloroethane < DL < DL 0.251
1,2-Dichloroethane (EDC) 3.01 < DL 0.251
1,1-Dichloroethene < DL < DL 0.251
cis-1,2-Dichloroethene < DL < DL 0.251
trans-1,2-Dichloroethene < DL <DL 0.251
Dichloromethane 7.03 <DL 2.51
1,2-Dichloropropane <DL <DL 0.251
cis-1,3-Dichloropropene < DL < DL 0.251%
trans-1,3-Dichloropropene <DL < DL 0.251
Ethylbenzene < DL < DL 0.502
2-Hexanone < DL < DL 0.251
4-Methyl-2-Pentanone (MIBK) < DL < DL 0.251
Styrene 146.1 < DL 0.502
1,1,2,2-Tetrachloroethane < DL < DL 0.502
Tetrachloroethene (PCE) 2.41 < DL 0.502
Toluene 4.92 < DL 0.502
1,1,1-Trichloroethane (TCA) < DL < DL 0.502
1,1,2-Trichloroethane < DL < DL 0.502
Trichloroethene (TCE) 1.15 < DL 0.251
Trichlorofluoromethane (F-11) < DL < DL 0.502
Trichlorotrifluoroethane (F-113) <DL < DL 1.00
Vinyl Acetate < DL < DL 2.51
Vvinyl Chloride <DL <DL 0.251
Xylenes, Total 1.51 < DL 0.502

< DL designates that the compound was not detected, or was found at

levels below the practical quantitation limit.

mg/min = milligrams of analyte emitted per minute
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EMISSION RATE RESULTS

T0-14 VOLATILE ORGANIC COMPOUNDS

AM TEST-AIR QUALITY, INC.

FILE NAME: 187B\T0O14CHO3
CLIENT: King County Solid Waste @ Cedar Hill Landfill
LOCATION: Maple valley, Washington
SAMPLE LOCATION: Flare #3 Outlet
SAMPLE DATE: October 1, 1992
SAMPLE TIME: 08:17-09:17
LAB NUMBER(S): 1-4118-6
AIRFLOW: 19124.9 dscf/min
DL

Run 3 Blank Run 3
ANALYTE mg/min mg/min mg/min
Acetone 46.0 < DL 1.62
Benzene 48.7 < DL 0.271
Bromodichloromethane <DL <DL 0.542
Bromomethane (Methyl Bromide) < DL < DL 0.542
Bromoform <DL < DL 0.542
1,3-Butadiene < DL <DL 0.108
2-Butanone (MEK) 5.36 <DL 0.27
Carbon Disulfide < DL < DL 0.542
Carbon Tetrachloride <DL < DL 0.542
Chlorobenzene < DL < DL 0.271
Chloroethane (Ethyl Chloride) < DL < DL 0.271
2-Chloroethyl Vinyl Ether < DL < DL 2.7
Chloroform < DL <DL 0.271
chloromethane (Methyl Chloride) < DL < DL 0.108
pibromochloromethane < DL < DL 0.542
1,2-Dibromoethane (EDB) < DL < DL 0.542
1,2-Dichlorobenzene < DL < DL 0.542
1,3-Dichlorobenzene <DL < DL 0.542
1,4-Dichlorobenzene < DL < DL 0.542
1,1-Dichloroethane < DL < DL 0.27
1,2-Dichloroethane (EDC) <DL < DL 0.271
1,1-Dichloroethene < DL < DL 0.271
cis-1,2-Dichloroethene < DL < DL 0.271
trans-1,2-Dichloroethene < DL < DL 0.271
Dichloromethane <DL < DL 2.7
1,2-Dichloropropane <DL <DL 0.271
cis-1,3-Dichloropropene <DL < DL 0.27
trans-1,3-Dichloropropene < bL < DL 0.271
Ethylbenzene < DL < DL 0.542
2-Hexanone < DL < DL 0.2
4-Methyl-2-Pentanone (MIBK) <DL < DL 0.271
Styrene <DL < DL 0.542
1,1,2,2-Tetrachloroethane < DL <DL 0.542
Tetrachloroethene (PCE) < DL < DL 0.542
Toluene 2.65 < DL 0.542
1,1,1-Trichloroethane (TCA) < DL < DL 0.542
1,1,2-Trichloroethane < DL <DL 0.542
Trichloroethene (TCE) < DL < DL 0.271
Trichlorofluoromethane (F-11) <DL <DL 0.542
Trichlorotrifluoroethane (F-113) < DL < DL 1.08
Vinyl Acetate < DL < DL 2.7
Vinyl Chloride < DL < DL 0.271
Xylenes, Total < DL < DL 0.542

< DL designates that the compound was not detect

levels below the practical quantitation limit.

mg/min = milligrams of analyte emitted per minute

ed, or was found at
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AMT=ST

ANALYSIS REPORT

Am Test Air Quality, Inc. Date Received: 10/ 5/92
30545 SE 84th Street Date Reported: 10/ 8/92
Suite 5

Preston, WA 98050
Project Name: Cedar Hills Landfg 1o} sssises
Project #: 92-157
Date Sampled: 9/30/92

PARAMETER UNITS RESULT
92-A020980

Client ID: Rl Flare #3 outlet #3253

Volume (mls) 450.
Chloride (ug) 3920
92-A020981

Client ID: R2 Flare #3 Outlet #3254

Volume (mls) 380.
Chloride (ug) 5550
92-A020982

Client ID: R3 Flare #3 Outlet #3255

Volume (mls) 390.
Chloride (ug) 4800
92-A020983

Client ID: Blank #3256

Volume (mls) 400.
Chloride (ug) < 400

' KatRy-Fugikl

Reported by;




AMT=ST

METHODOLOGY REPORT

56

ANALYTE METHOD METHOD DETECTION DATE ANALYZED

REFERENCE LIMIT

AM TEST IDENTIFICATION NUMBER 92-A020980
CLIENT ID R1 Flare #3 outlet #3253

Chloride 325.3 1.0

10/ 7/92



sal4 Pield JOIBUIPIVUD VI AU0D LUBWIGIY S ST EETEE T
7 {eanyBubIS)
5 syewey awi]/ered :Aq Asolesoqe] 10} penedey swi)/e1ed (esmpeubis) :Aq paysinbuiiay
, \._ub\k\ Iy u\ %..w\%. i r/
(eunyeuBls) :Aq pen@deH swiy/ered (eanyeuBss) :Aq peysinbuiiey (aumeubls) :AQ peneoed ouwl}/ered (eumeubis) :AQ vw:m_:cc,__mm
(eunyeubls) :Ag peAi@ded awiil /ored (emnBubls) :Aq peysinbulidy (eumeubis) :AQ paaiadey swi]/sred (aimeubis) :Aq peausinbutjey

B [ e «Q,)
i/ o]Q
7 L L7 - N\N T NOILVOOT NOILVLS 218
oN oY £ 5|3
=
uosied WEIOD L SHINIVL
<7 ¢ e ROC - -NOD
OCOSA_ weld ; 10
DGO NN N T = (eunteubis) :SHITAWNYS
JorEl” \ m A ot Jm;mmeuﬁea__o y 'ON L R [/ L
TS T v vV N TR A e
eweN weld JVYN 103rodd "ON TOdd
QHOD3H AQOLSND 40 NIVHO E y991 588 902 2L iy
i 7 grriorTEIpeY suors: n e i Z/ I
. 6o v0u 80T inca  1S4IZs 3 WEOSVE L e

*ou} 1S9LNY



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

gOAST -TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories =4 9%
OAST San Luis Obispo, CA * Benicia, CA » Camarillo, CA » San Jose, CA -
ANALYTICAL Anaheim, CA * Tempe, AZ * Valparaiso, IN » Westbrook, ME » Indianapols, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

Lab Number : 1-4619-1

CLIENT: Angela Blaisdell Project + 92-157 King County
AmTest - Air Quality Inc. Landfill @ Cedar Hills

30545 S. E. 84th Street #5 Analyzed : 11/06/92

Preston, WA 98050 Analyzed by: GD

Method : GC/TCD
REPORT OF ANALYTICAL RESULTS Page 1 of 1

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R1-Inlet C#490 Air K.O. 11/05/92  11/06/92
CONSTITUENT (CAS RN) *POL RESULT NOTE

PERCENT  PERCENT

FIXED GASES AND METHANE

Carbon Dioxide (124389) 0.1 34.
Oxygen (7782447)  0.01 7.5
Nitrogen (7727379)  0.02 30.
Methane (74828)  0.005 29.
carbon Monoxide (630080) 0.1 ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A21A#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

11/12/92 Respectfully submitted,
TCD/110692 03 COAST-TOFCOAST ANALYTICAL SERVICES, INC.

LRH/ge/yl '
IKO6TA b G\
shel

Ge Da h.D., Group Leader
f;(f_::"
{irence R. Hilpert, Ph.D.

Vice President



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

gOAST -TO - ___ Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 5q
OAST San Luis Obispo, CA © Benidia, CA ¢ Camarillo, CA ¢ San Jose, CA ‘
ANALYTICAL Anaheim, CA ¢ Tempe, AZ ¢ Valparaiso, IN ¢ Westbrook, ME ¢ Indianapolis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-4619-2
CLIENT: Angela Blaisdell Project : 92-157 King County
AmTest — Air Quality Inc. Landfill @ Cedar Hills
30545 S. E. 84th Street #5 Analyzed : 11/06/92
Preston, WA 98050 Analyzed by: GD
Method : GC/TCD
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R2-Inlet C#549 Air K.O. 11/05/92  11/06/92
CONSTITUENT (CAS RN) *PQL RESULT NOTE

PERCENT  PERCENT

FIXED GASES AND METHANE

Carbon Dioxide (124389) 0.1 35.
Oxygen (7782447) 0.01 6.8
Nitrogen (7727379)  0.02 28.
Methane (74828) 0.005 30.
Carbon Monoxide (630080) 0.1 ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A21A#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

11/12/92 Respectfully submitted,

TCD/110692 04 COAST-TOCOAST ANALYTICAL SERVICES, INC.
LRH/ge/yl .

IKO6TA D&u

.D., Group Leader

Vice President



Water & Hazardous Waste Sampling, Analysis & Consultation

COAST - TO - Certified Hazardous Waste, Chemistry, ?af}e_xfiolc_;gz &Picigs_.s:y_l:abgfatoriw ] w0

CoAsT B

ANALYTICAL Anaheim, CA * Tempe,

SERVICES san Luis Obispo Division
141 Suburban Road, San Lu

San Luis Obispo, CA ¢ Benicia, CA Car;aﬁuo, CA ¢ SanJose, CA
AZ » Valparaiso, IN » Westbrook, ME ¢ Indianapolis, IN

(805) 543-2553

is Obispo, california 93401 FAX (805) 543-2685

Lab Number : 1-4619-3

CLIENT: Angela Blaisdell Project . 92-157 King County
AmTest — Air Quality Inc. Landfill @ Cedar Hills
30545 S. E. 84th Street #5 Analyzed ¢ 11/06/92
preston, WA 98050 Analyzed by: GD
Method : GC/TCD
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION SRMPLED BY SBRMPLED DATE RECEIVED
R3-Inlet C#565 K.O. 11/05/92 11/06/92
CONSTITUENT (CAS RN) *POL RESULT NOTE

PERCENT  PERCENT

e

FIXED GASES AND METHANE
carbon Dioxide

Oxygen

Nitrogen

Methane

carbon Monoxide

Lab Certifications: CAELAP#1598, UTELAP#E-14
*RESULTS listed as ‘ND' were not detected at or

11/12/92
TCD/110692 05

LRH/ge/yl
IKO6TA

(124389) 0.1 36.
(7782447)  0.01 6.5
(7727379)  0.02 26.
(74828)  0.005  31.
(630080) 0.1 ND

2, A2LA#0136-01, L.A.Co.CSD#10187.
above the listed PQL (Practical Quantitation Limit)

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES, INC.

Dﬂn'

Gesheng D .D., Group Leader

L=

{rence R. Hilpert, Ph.D.
Vice President



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

gOAST At Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories (0 [

OAST San Luis Obispo, CA + Benicia, CA + Camarillo, CA * San Jose, CA

ANALYTICAL Anaheim, CA » Tempe, AZ * Valparaiso, IN » Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IKO6TA I-4619-3

CLIENT: Angela Blaisdell Project :+ 92-157 King County

AmTest — Air Quality Inc. Landfill @ Cedar Hills

30545 S. E. 84th Street #5 Analyzed : 11/06/92

Preston, WA 98050 Analyzed by: GD

Method : GC/TCD
QC DUPLICATE
REPORT OF ANALYTICAL RESULTS Page 1 of 1

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R3-Inlet C#565 Air K.O. 11/05/92  11/06/92
CONSTITUENT (CAS RN) *PQL RESULT $DIFF NOTE

PERCENT  PERCENT

FIXED GASES AND METHANE

carbon Dioxide (124389) 0.1 36. 0.
Oxygen (7782447)  0.01 6.5 0.
Nitrogen (7727379)  0.02 26. 0.
Methane (74828)  0.005  31. 0.
Carbon Monoxide (630080) 0.1 ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

11/12/92 Respectfully submitted,
TCD/110692 06 OOAST-TO—COAST ANALYTICAL SERVICES, INC.
LRH/ge/yl

Dﬁl'

GeshengjDaiy Ph.D., Group Leader

LI

ence R. Hilpert, Ph.D.
Vice President

I14619-3



COAST - TO Air, Water & Hazardous Waste Sampling, Analysis & Consultation
c - - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories é Z_
OAST San Luis Obispo, CA * Benicia, CA * Camarillo, CA » San Jose, CA
ANALYTICAL Anaheim, CA » Tempe, AZ ¢ Valparaiso, IN » Westbrook, ME ¢ Indianapolis, IN
SERV|CES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IKO6TA
CLIENT: Coast-to-Coast Analytical Services, Inc.

Bnalyzed : 11/06/92
Rnalyzed by: GD
Method : GC/TCD
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Air
CONSTITUENT *POL SPIKE RESULT $REC NOTE
PERCENT  AMOUNT PERCENT

FIXED GASES AND METHANE
Carbon Dioxide 0.1 15. 15. 100.
Oxygen 0.01 7.1 7.1 100.
Nitrogen 0.02 66. 66. 100.
Methane 0.005 4.6 4.6 100.
Carbon Monoxide 0.1 7.1 7.1 100.

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

11/12/92 Respectfully submitted,
TCD/110692 09 QOAST-TO-COAST ANALYTICAL SERVICES, INC.

v Am Oal’

14619-1 a1
Geshen pai, Ph{D., Group Leader

IL(I_,:-

Ladrence R. Hilpert, Ph.D.

Vice President




COAST - TO Air, Water & Hazardous Waste Sampling, Analysis & Consultation

c ) - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories bi

OAST San Luis Obispo, CA * Benicia, CA » Camarillo, CA ¢ San Jose, CA

ANALYTICAL Anaheim, CA « Tempe, AZ ¢ Valparaiso, IN * Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

Lab Number : 1-4118-1

CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AmTest — Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Analyzed by: GD
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 1 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Rl Inlet C#476 Air 09/30/92 10/05/92
OONSTITUENT *POL RESULT RESULT NOTE
prbv prbv ug/cu M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 200. 8500. 22000.
Benzene 20. 1000. 3600.
Bromodichloromethane 20. ND ND
Bromomethane (Methyl Bramide) 50. ND ND
Bromoform 20. ND ND
1,3-Butadiene 100. ND ND
2-Butanone (MEK) 50. 11000. 34000.
carbon Disulfide 200. ND ND
carbon Tetrachloride 20. ND ND
Chlorobenzene 20. 880. 4400.
Chloroethane (Ethyl Chloride) 20. ND ND
2—Chloroethyl Vinyl Ether 200. ND ND
Chloroform 100. ND ND
Chloromethane (Methyl Chloride) 50. ND ND
Dibromochloramethane 20. ND ND
1,2-Dibromoethane (EDB) 50. ND ND
1,2-Dichlorcbenzene 20. ND ND

Lab Certifications: CAEIAP#1598, UTELAP#E-142, A2IA#0136-01, 1.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Canister was received under vacuum at -1.5 in. Hg and pressurized to 15 psig with He.

10/12/92
MSD1/1Y54F
LRH/ge/yl
1J05M1



Cc T.T Air, Water & Hazardous Waste Sampling, Analysis & Consultation
COAS -TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 6 4.
OAST San Luis Obispo, CA + Benidia, CA » Camarillo, CA » San Jose, CA
ANALYTICAL Anaheim, CA * Tempe, AZ ¢ Valparaiso, IN ¢ Westbrook, ME ¢ Indianapolis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number : I-4118-1

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
BhmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 hnalyzed by: GD
Method :+ EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 2 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Rl Inlet C#476 Air 09/30/92 10/05/92
CQONSTITUENT *PQL RESULT RESULT NOTE
ppbv ppbv Hg/cu M
1,3-Dichlorcbenzene 20. ND ND
1,4-Dichlorcbenzene 20. ND ND
1,1-Dichloroethane 20. 380. 1700.
1,2-Dichloroethane (EDC) 20. ND ND
1,1-Dichloroethene 20. ND ND
cis-1,2-Dichloroethene 20. 1300. 5500
trans-1,2-Dichloroethene 20. ND ND
Dichloromethane 200. 1500. 5500.
1,2-Dichloropropane 20. ND ND
cis-1,3-Dichloropropene 20. ND ND
trans-1, 3-Dichloropropene 20. ND ND
Ethylbenzene 50. 17000. 80000.
2-Hexanone 20. ND ND
4-Methyl-2-Pentanone (MIBK) 20. 1400. 6200.
Styrene 50. 1500. 7200.
1,1,2,2-Tetrachloroethane 20. ND ND
Tetrachloroethene (PCE) 20. 1600. 12000.
Toluene 50. 32000. 130000.
1,1,1-Trichloroethane (TCA) 20. ND ND
1,1,2-Trichloroethane 20. ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92
MSD1/1Y54F
IRH/ge/yl
1J05M1



c Air, Water & Hazardous Waste Sampling, Analysis & Consultation
OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories (g 5

Coast San Luis Obispo, CA * Benicia, CA + Camarillo, CA * San Jose, CA
ANALYTICAL Anaheim, CA « Tempe, AZ © Valparaiso, IN ¢ Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number : I-4118-1

CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed 3 10/05/92
Preston, WA 98050 Analyzed by: GD
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 3 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Rl Inlet C#476 Air 09/30/92  10/05/92
COONSTITUENT *PQL RESULT RESULT NOTE
prbv prbv pg/cu M
Trichloroethene (TCE) 20. 800. 4700.
Trichlorofluoromethane (F-11) 20. 60. 340.
Trichlorotrifluoroethane (F-113) 50. ND ND
Vinyl Acetate 200. ND ND
vinyl Chloride 50. 3200. 8900.
Xylenes, Total 50. 44000. 210000.
percent Surrogate Recovery 109.

Lab Certifications: CRELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the 1isted PQL (Practical Quantitation Limit)

10/12/92 Respectfully submitted,

MSD1/1Y54F CORST-TO-COAST ANALYTICAL SERVICES, INC.
LRH/ge/yl j:>

1J05M1 Nes ay

Geshepg Daf, Ph.D., Group Leader

A=

urence R. Hilpert, Ph.D.
Vice President




c Air, Water & Hazardous Waste Sampling, Analysis & Consultation

OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories b (0

Coasrt San Luis Obispo, CA + Benicia, CA » Camarillo, CA  San Jose, CA

ANALYTICAL Anaheim, CA » Tempe, AZ  Valparaiso, IN * Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IJO5M1 I-4118-1

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Rnalyzed by: EA
Methed : EPA TO-14
OC DUPLICATE
REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Rl Inlet C#476 DuplluAl Air 09/30/92  10/05/92
CONSTITUENT *PQL RESULT RESULT $DIFF NOTE
ppbv ppbv  pg/cu M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 200. 7300 19000. 15.
Benzene 20. 770. 2700. 29.
Bromodichloromethane 20. ND ND
Bromomethane (Methyl Bromide) 50. ND ND
Bromoform 20. ND ND
1,3-Butadiene 100. ND ND
2-Butanone (MEK) 50. 7800. 25000. 31.
Carbon Disulfide 200. ND ND
Carbon Tetrachloride 20. ND ND
Chlorobenzene 20. 660. 3300. 29.
Chloroethane (Ethyl Chloride) 20. ND ND
2-Chloroethyl Vinyl Ether 200. ND ND
Chloroform 100. ND ND
Chloramethane (Methyl Chloride) 50. ND ND
Dibromochloromethane 20. ND ND
1,2-Dibromoethane (EDB) 50. ND ND
1,2-Dichlorobenzene 20. ND ND
1,3-Dichlorobenzene 20. ND ND
1,4-Dichlorobenzene 20. ND ND
1,1-Dichloroethane 20. 290. 1300. 27.

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Canister was received under vacuum at -1.5 in. Hg and pressurized to 15 psig with He.

10/12/92
MSD1/1Y5S9F
LRH/ge/yl
14118-1



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

CoasTt-TO- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories (97

COAST San Luis Obispo, CA ¢ Benidia, CA * Camarillo, CA * San Jose, CA

ANALYTICAL Anaheim, CA * Tempe, AZ * Valparaiso, IN * Westbrook, ME  Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IJOSM1 I-4118-1

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Bnalyzed : 10/05/92
Preston, WA 98050 Rnalyzed by: EA
Method : EPA TO-14
QC DUPLICATE
REPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Rl Inlet C#476 Air 09/30/92 10/05/92
QONSTITUENT *PQL RESULT RESULT $DIFF NOTE
prov ppbv  ug/cu M
1,2-Dichloroethane (EDC) 20. ND ND
1,1-Dichloroethene 20. ND ND
cis-1,2-Dichloroethene 20. 990. 4300. 24.
trans-1,2-Dichloroethene 20. ND ND
Dichloromethane 200. 1200. 4700. 16.
1,2-Dichloropropane 20. ND ND
cis—~1, 3-Dichloropropene 20. ND ND
trans-1,3-Dichloropropene 20. ND ND
Ethylbenzene 50. 13000. 62000. 25.
2-Hexanone 20. ND ND
4-Methyl-2-Pentanone (MIBK) 20. 1100. 4800. 25.
Styrene 50. 1100. 5200. 32.
1,1,2,2-Tetrachloroethane 20. ND ND
Tetrachloroethene (PCE) 20. 1300. 9400. 24.
Toluene 50. 27000. 110000. 17.
1,1,1-Trichloroethane (TCAR) 20. ND ND
1,1,2-Trichloroethane 20. ND ND
Trichloroethene (TCE) 20. 610. 3600. 27.
Trichlorofluoromethane (F-11) 20. 42. 260. 27.
Trichlorotrifluoroethane (F-113) 50. ND ND
Vinyl Acetate 200. ND ND
Vinyl Chloride 50. 2300. 6400. 33.
Xylenes, Total 50. 34000. 160000. 27.
Percent Surrogate Recovery 102.

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92 Respectfully submitted,

MSD1/1YS9F COAST- ST ANALYTICAL SERVICES, INC.
LRH/ge/yl '

14118-1 D Q|

Gegheng D41, Ph.D., Group Leader

2 k=

Laurence R. Hilpert, Ph.D.



Air, Water & Hazardous Waste Sampling, Analysis & Consultation
CoAST -TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories b&
COAST San Luis Obispo, CA ¢ Benicia, CA * Camarillo, CA ¢ San jose, CA
ANALYTICAL Anaheim, CA + Tempe, AZ ¢ Valparaiso, IN » Westbrook, ME » Indianapolis, IN
SERVICES san Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

Lab Number : 1-4118-2

CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AmTest — Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method . EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 1 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R2 Inlet C#483 RAir 09/30/92 10/05/92
CONSTITUENT *POL RESULT RESULT NOTE
ppbv prbv Hg/cu M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 200. 7700. 20000.
Benzene 20. 950. 3300.
Bromodichloromethane 20. ND ND
Bromomethane (Methyl Bromide) 50. ND ND
Bromoform 20. ND ND
1,3-Butadiene 100. ND ND
2-Butanone (MEK) : 50. 9000. 29000.
carbon Disulfide 200. ND ND
Carbon Tetrachloride 20. ND ND
Chlorobenzene 20. 880. 4400.
Chloroethane (Ethyl Chloride) 20. ND ND
5—Chloroethyl Vinyl Ether 200. ND ND
Chloroform 100. ND ND
Chloromethane (Methyl Chloride) 50. ND ND
Dibromochloromethane 20. ND ND
1,2-Dibromoethane (EDB) 50. ND ND
1,2-Dichlorobenzene 20. ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Canister received at O psig and pressurized to 16 psig with He.

10/12/92
MSD1/1YS3F
LRH/ge/yl
IJOSM1



COAST .70- .Air, Water & Hazardous Was.te Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories éq
CoasT San Luis Obispo, CA * Benidia, CA » Camarillo, CA « San Jose, CA
ANALYTICAL Anaheim, CA » Tempe, AZ * Valparaiso, IN ¢ Westbrook, ME ¢ Indianapolis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number : I1-4118-2

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 2 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R2 Inlet C#483 Air 09/30/92  10/05/92
CONSTITUENT *POL RESULT RESULT NOTE
ppbv ppbv Hg/cu M
1,3-Dichlorobenzene 20. ND ND
1,4-Dichlorobenzene 20. ND ND
1,1-Dichloroethane 20. 340. 1500.
1,2-Dichloroethane (EDC) 20. ND ND
1,1-Dichloroethene 20. ND ND
cis-1,2-Dichloroethene 20. 1200. 5100
trans-1,2~Dichloroethene 20. ND ND
Dichloromethane 200. 1300. 4800.
1,2-Dichloropropane 20. ND ND
cis-1, 3-Dichloropropene 20. ND ND
trans-1, 3-Dichloropropene 20. ND ND
Ethylbenzene 50. 17000. 79000.
2-Hexanone 20. ND ND
4-Methyl-2-Pentanone (MIBK) 20. 1300. 5600.
Styrene 50. 1600 7500.
1,1,2,2-Tetrachloroethane 20. ND ND
Tetrachloroethene (PCE) 20. 1600. 12000.
Toluene 50. 29000. 120000.
1,1,1-Trichloroethane (TCR) 20. ND ND
1,1,2-Trichloroethane 20. ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92
MSD1/1Y53F
LRH/ge/yl
1J05M1



CoasTt-T10-

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Air, Water & Hazardous Waste Sampling, Analysis & Consultation

10

CoasT

ANALYTICAL
SERVICES

CLIENT: Angela Blaisdell
AmTest - Air Quality Inc.
30545 S. E. 84th Street #5
Preston, WA 98050

San Luis Obispo, CA ¢ Benicia, CA * Camarillo, CA * San Jose, CA

Anaheim, CA ¢ Tempe, AZ « Valparaiso, IN » Westbrook, ME ¢ Indianapolis, IN
San Luis Obispo Division
141 Suburban Road, San Luis Obispo, California 93401

(805) 543-2553
FAX (805) 543-2685

Lab Number : I-4118-2
Project : 92-157 King Co: Cedar
Hills Landfill
Analyzed : 10/05/92
Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 3 of 3

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R2 Inlet C#483 Air 09/30/92 10/05/92
CONSTITUENT *PQL RESULT RESULT NOTE
prbv prbv ug/cu M
Trichloroethene (TCE) 20. 730. 4300.
Trichlorofluoromethane (F-11) 20. 60. 350.
Trichlorotrifluoroethane (F-113) 50. ND ND
Vinyl Acetate 200. ND ND
Vinyl Chloride 50. 2700. 7500.
Xylenes, Total 50. 44000. 210000.
Percent Surrogate Recovery 98.

Lab Certifications: CAELAP#1598,

UTELAP#E-142, A2IA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92
MSD1/1Y53F
LRH/ge/y1l
IJO5M1

Respectfully submitted,
COAST-TO~COAST ANALYTICAL SERVICES,

Ef>a:

Group Leader

It

Tence R. Hilpert, Ph.D.
Vice President

INC.

Gesheng, Dai, PH

.D.,

.



C Air, Water & Hazardous Waste Sampling, Analysis & Consultation

OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 7 [

COAST San Luis Obispo, CA ¢ Benicia, CA ¢ Camarillo, CA  SanJose, CA

ANALYTICAL Anaheim, CA ¢ Tempe, AZ ¢ Valparaiso, IN » Westbrook, ME » Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (B805) 543-2685

Lab Number : I1-4118-3

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 BAnalyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 1 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R3 Inlet C#545 Air 10/01/92 10/05/92
QOONSTITUENT *POL, RESULT RESULT NOTE
ppbv ppbv ug/fou M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 200. 8900. 23000.
Benzene 20. 1100. 3800.
Bromodichloromethane 20. ND ND
Bromomethane (Methyl Bromide) 50. ND ND
Bromoform 20. ND ND
1,3-Butadiene 100. ND ND
2-Butanone (MEK) 50. 9300. 32000.
Carbon Disulfide 200. ND ND
Carbon Tetrachloride 20. ND ND
Chlorobenzene 20. 940. 4700.
Chloroethane (Ethyl Chloride) 20. ND ND
2-Chloroethyl Vinyl Ether 200. ND ND
Chloroform 100. ND ND
Chloromethane (Methyl Chloride) 50. ND ND
Dibromochloromethane 20. ND ND
1,2-Dibromoethane (EDB) 50. ND ND
1,2-Dichlorobenzene 20. ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Canister received at O psig and pressurized to 15 psig with He.

10/12/92
MSD1/1Y52F
LRH/ge/yl
I1JO5M1



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

CoAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 12~

CoasT San Luis Obispo, CA + Benidia, CA » Camarillo, CA  San Jose, CA

ANALYTICAL Anaheim, CA ¢ Tempe, AZ * Valparaiso, IN » Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

Lab Number : I-4118-3

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AnTest — Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 2 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R3 Inlet C#545 Air 10/01/92  10/05/92
OONSTITUENT *POL RESULT RESULT NOTE
prbv ppbv Hgfcu M
1,3-Dichlorobenzene 20. ND ND
1,4-Dichlorobenzene 20. ND ND
1,1-Dichloroethane 20. 360. 1600.
1,2-Dichloroethane (EDC) 20. ND ND
1,1-Dichloroethene 20. ND ND
cis-1,2-Dichloroethene 20. 1300. 5500
trans-1,2-Dichlorcethene 20. ND ND
Dichloromethane 200. 1400. 5200.
1,2-Dichloropropane 20. ND ND
cis-1,3-Dichloropropene 20. ND ND
trans—1, 3-Dichloropropene 20. ND ND
Ethylbenzene 50. 18000. 86000.
2-Hexanone 20. ND ND
4-Methyl-2-Pentanone (MIBK) 20. 1500. 6800.
Styrene 50. 1700. 8000.
1,1,2,2-Tetrachloroethane 20. ND ND
Tetrachloroethene (PCE) 20. 1800. 13000.
Toluene 50. 34000. 140000.
1,1,1-Trichloroethane (TCA) 20. ND ND
1,1,2-Trichloroethane 20. ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2IA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92
MSD1/1Y52F
LRH/ge/yl
1JO5M1



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

CoAsT - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 13
CoasT <o Luis Obispo, CA + Benicia, CA + Camarillo, CA « San Jose, €A
ANALYT|CAL Anaheim, CA » Tempe, AZ ¢ Valparaiso, IN Waestbrook, ME * Indianapolis, IN
SERVICES san Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685
Lab Number : 1-4118-3
CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AmTest — Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed ¢ 10/05/92
preston, WA 98050 nnalyzed by: YL
Method : EPA TO-14
REPORT OF BNALYTICAL RESULTS Page 3 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R3 Inlet C#545 Air 10/01/92 10/05/92
CONSTITUENT *PQL RESULT RESULT NOTE
ppbv prbv ug/cu M
Trichloroethene (TCE) 20. 850. 5000.
Trichlorofluoromethane (F-11) 20. 70. 410.
Trichlorotrifluoroethane (F-113) 50. ND ND
vinyl Acetate 200. ND ND
vinyl Chloride 50. 3000. 8400.
Xylenes, Total 50. 49000. 230000.
Percent Surrogate Recovery 110.
Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as '‘ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92 Respectfully submitted,
MSD1/1YS2F OORST-TO-QOAST ANALYTICAL SERVICES, INC.

LRH/ge/yl .
TJOSM1 ﬁ% D Gl

Gesheng Pai .D., Group Leader

] /3\ 9 %»(7:

Laurence R. Hilpert, Ph.D.
vice President




c Air, Water & Hazardous Waste Sampling, Analysis & Consultation

OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories T4

CoasT San Luis Obispo, CA + Benicia, CA + Camarillo, CA « San Jose, CA

ANALYT'CAL Anaheim, CA ¢ Tempe, AZ ¢ Valparaiso, IN ¢ Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number : I-4118-4

CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Bnalyzed by: YL
Method . EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 1 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Rl Outlet C#301 Air 09/30/92 10/05/92
OONSTITUENT *PQL RESULT RESULT NOTE
ppbv prbv Hg/cu M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 1. 140. 370.
Benzene 0.1 37. 130.
Bromodichloromethane 0.1 ND ND
Bromomethane (Methyl Bromide) 0.2 ND ND
Bromoform 0.1 ND ND
1,3-Butadiene 0.5 190. 460.
2-Butanone (MEK) 0.2 6.8 22
Carbon Disulfide 1. 74. 250.
Carbon Tetrachloride 0.1 ND ND
Chlorobenzene 0.1 0.88 4.4
Chloroethane (Ethyl Chloride) 0.2 ND ND
2—chloroethyl Vinyl Ether 1. ND ND
Chloroform 0.5 ND ND
Chloromethane (Methyl Chloride) 0.2 19. 43.
Dibromochloromethane 0.1 ND ND
1,2-Dibromoethane (EDB) 0.2 ND ND
1,2-Dichlorcbenzene 0.2 ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Canister was received under vacuum at -2 in. Hg and pressurized to 15.5 psig with He.

10/12/92
MSD1/1Y51F
LRH/ge/yl
1J05M1



c Air, Water & Hazardous Waste Sampling, Analysis & Consultation
OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 75
CoasT San Luis Obispo, CA » Benicia, CA + Camarillo, CA » San Jose, CA
ANALYTIC AL Anaheim, CA ¢ Tempe, AZ « Valparaiso, IN « Westbrook, ME ¢ Indianapolis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number : I-4118-4

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AnTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 2 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Rl Outlet C#301 Air 09/30/92 10/05/92
QOONSTITUENT *POL RESULT RESULT NOTE
ppbv ppbv ug/cu M
1,3-Dichlorobenzene 0.2 ND ND
1,4-Dichlorobenzene 0.2 ND ND
1,1-Dichloroethane 0.1 ND ND
1,2-Dichloroethane (EDC) 0.1 ND ND
1,1-Dichloroethene 0.1 ND ND
cis—-1,2-Dichloroethene 0.1 ND ND
trans-1,2-Dichloroethene 0.1 ND ND
Dichloromethane 1. 2. 8.1
1,2-Dichloropropane 0.1 ND ND
cis-1, 3-Dichloropropene 0.1 ND ND
trans-1,3-Dichloropropene 0.1 ND ND
Ethylbenzene 0.2 1.7 8.2
2-Hexanone 0.1 ND ND
4-Methyl-2-Pentanone (MIBK) 0.1 ND ND
Styrene 0.2 26. 120.
1,1,2,2-Tetrachloroethane 0.1 ND ND
Tetrachloroethene (PCE) 0.1 ND ND
Toluene 0.2 21. 86.
1,1,1-Trichloroethane (TCA) 0.2 ND ND
1,1,2-Trichloroethane 0.2 ND ND

Lab Certifications: CAELAP#1598, UTELAP#E~142, A2LA#0136~01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92
MSD1/1Y51F
LRH/ge/yl
IJOSM1



Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardoys Waste, Chemistry, Bacten'o]ogy & Bioassay Laboratories

San Luis Obispo, CA » Benicia, CA » Camarillo, CA « San Jose, CA
Anaheim, CA Tempe, AZ o Valparaiso, IN » Westbrook, ME « Indianapolis, IN

(805) 543-2553

CoasT.T10.
CoasT

ANaLyTicaL

ERVICES San Luis Obispo Division .
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number I-4118-4

CLIENT: Angela Blaisdell Project t 92-157 King Co: Cedar
AmTest - Ajr Quality Inc. Hills Landfil]
30545 s. E. 84th Street #s5 Analyzed 10/05/92
Preston, wa 98050 Analyzed by: vL
Method : EPA TO-14
REPORT OF ANALYTICAL, RESULTS Page 3 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED Ry SAMPLED DATE RECEIVED
Rl Outlet c#301 Air 09/30/92 10/05/92
CONSTITUENT *PQL, RESULT RESULT NOTE
Pprbv Prbv Hg/cu M
Trichloroethene (TCE) 0.1 ND ND
Trichlorofluoromethane (F-11) 0.2 ND ND
Trichlorotrifluoroethane (F-113) 0.2 ND ND
Vinyl Acetate 1. ND ND
Vinyl Chloride 0.2 0. 1.3
0.2 8

5
Xylenes, Total . .2 39.
Percent Surrogate Recovery 108.
Lab Certifications: CAELAP#1598, UTELAP#E—142, A2LA#0136-01, L.A.Co.CsD#10187.
*RESULTS listed as 'np: were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92 Respectfully submitted,
MSD1/1yY51F COAST-

LRH/ge/y1

IJ05M1

Laufence R, Hilpert, ph.p.
Vice President



COAST-T o - _Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 7 7
COAST San Luis Obispo, CA * Benicia, CA » Camarillo, CA ¢ San Jose, CA
ANALYT'CAL Anaheim, CA » Tempe, AZ  Valparaiso, IN » Westbrook, ME e Indianapolis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-4118-5
CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 1 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R2 Outlet C#495 Air 09/30/92 10/05/92
CONSTITUENT *PQL RESULT RESULT NOTE
ppbv ppbv Hg/cu M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 1. 1. 3.8
Benzene 0.1 3.4 12.
Bromodichloromethane 0.1 ND ND
Bramomethane (Methyl Bromide) 0.2 0.6 2.7
Bromoform 0.1 ND ND
1,3-Butadiene 0.5 ND ND
2-Butanone (MEK) 0.2 ND ND
Carbon Disulfide 1. 5. 16.
Carbon Tetrachloride 0.1 6.8 47.
Chlorobenzene 0.1 ND ND
Chlorocethane (Ethyl Chloride) 0.2 2.2 6.4
2-Chloroethyl Vinyl Ether 1. ND ND
Chloroform 0.5 4.3 23.
Chloramethane (Methyl Chloride) 0.2 19. 42.
Dibromochloromethane 0.1 ND ND
1,2-Dibromoethane (EDB) 0.2 ND ND
1,2-Dichlorobenzene 0.2 ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2IA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Canister was received under vacuum at -2.5 in. Hg and pressurized to 11.5 psig with He.

10/13/92
MSD1/1Y50F

LRH/ge/yl
TIJOSM1



Cc Air, Water & Hazardous Waste Sampling, Analysis & Consultation
OAST - 7O - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 7?
CoasT San Luis Obispo, CA * Benicia, CA + Camarillo, CA « San Jose, CA
ANALYTICAL Anaheim, CA « Tempe, AZ * Valparaiso, IN * Westbrook, ME s Indianapolis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-4118-5
CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Bnalyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 2 of 3
SAMPLE DESCRIPTION MATRIX SBAMPLED BY SAMPLED DATE RECEIVED
R2 Outlet C#495 Air 09/30/92 10/05/92
CONSTITUENT *PQL RESULT RESULT NOTE

ppbv ppbv ug/fcu M

1,3-Dichlorcbenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane (EDC)
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Dichloramethane
1,2-Dichloropropane

cis-1, 3-Dichloropropene
trans-1, 3-Dichloropropene
Ethylbenzene

2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene (PCE)
Toluene
1,1,1-Trichloroethane (TCA)
1,1,2~Trichloroethane
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Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136~01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/13/92
MSD1/1YSOF

LRH/ge/yl
1J05M1



Coas TO Air, Water & Hazardous Waste Sampling, Analysis & Consultation

COA T- - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories '7q

OAST San Luis Obispo, CA ¢ Benicia, CA ¢ Camarillo, CA ¢ San Jose, CA

ANALYTICAL Anaheim, CA + Tempe, AZ ¢ Valparaiso, IN ¢ Westbrook, ME » Indianapolis, IN

SERVICES san Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

Lab Nurber : I-4118-5

CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AnmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed  : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 3 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
R2 Outlet C#495 Air 09/30/92 10/05/92
CONSTITUENT *PQL RESULT RESULT NOTE
ppbv ppbv pg/cu M
Trichloroethene (TCE) 0.1 0.39 2.3
Trichlorofluoromethane (F-11) 0.2 ND ND
Trichlorotrifluoroethane (F-113) 0.2 ND ND
Vinyl Acetate 1. ND ND
Vinyl Chloride 0.2 ND ND
Xylenes, Total 0.2 0.6 3.0
Percent Surrogate Recovery 95.

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical oQuantitation Limit)

10/13/92 Respectfully submitted,

MSD1/1YSOF CORAST-TO—COAST ANALYTICAL SERVICES, INC.
LRH/ge/yl .

1J05M1 b 4

Gesheng

/ .
ence R. Hilpert, Ph.D.
Vice President

h.D., Group Leader



C Air, Water & Hazardous Waste Sampling, Analysis & Consultation
OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories %O
CoasT San Luis Obispo, CA » Benicia, CA * Camarillo, CA « SanJose, CA
ANALYTICAL Anaheim, CA ¢ Tempe, AZ ¢ Valparaiso, IN « Westbrook, ME ¢ Indianapolis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

Lab Number : 1-4118-6

CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Rnalyzed : 10/05/92
preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 1 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DRTE RECEIVED
R3 Outlet C#542 Air 10/01/92 10/05/92
CONSTITUENT *PQL RESULT RESULT NOTE
ppbv prbv ug/cu M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 1. 33. 85.
Benzene 0.1 26. 90.
Bromodichloromethane 0.1 ND ND
Bromomethane (Methyl Bromide) 0.2 ND ND
Bromoform 0.1 ND ND
1,3-Butadiene 0.5 ND ND
2-Butanone (MEK) 0.2 3.1 9.9
carbon Disulfide 1. ND ND
carbon Tetrachloride 0.1 ND ND
Chlorobenzene 0.1 ND ND
Chloroethane (Ethyl Chloride) 0.2 ND ND
9-Chloroethyl Vinyl Ether 1. ND ND
Chloroform 0.5 ND ND
Chloromethane (Methyl Chloride) 0.2 ND ND
Dibromochloromethane 0.1 ND ND
1,2-Dibromoethane {EDB) 0.2 ND ND
1,2-Dichlorobenzene 0.2 ND ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Canister was received under vacuum at -1.5 in. Hg and pressurized to 14 psig with He.

10/12/92
MSD1/1Y49F
LRH/ge/yl
1J05M1



Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
San Luis Obispo, CA ¢ Benicia, CA ¢ Camarillo, CA * San]Jose, CA
Anaheim, CA ¢ Tempe, AZ » Valparaiso, IN » Westbrook, ME Indianapolis, IN
(805) 543-2553
FAX (805) 543-2685

CoOAST-TO -
CoasT

3l

ANALYTICAL
SERVICES

san Luis Obispo Division
141 Suburban Road, San Luis Cbispo, california 93401

Lab Number : 1-4118-6
CLIENT: Angela Blaisdell Project . 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. 84th Street #5 Analyzed 10/05/92
Preston, WA 98050 Analyzed by: YL
Methed : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 2 of 3

SAMPLE DESCRIPTION MATRIX SBMPLED BY SAMPLED DATE RECEIVED
R3 Outlet C#542 Air 10/01/92 10/05/92
CQONSTITUENT *PQL RESULT RESULT NOTE
ppbv ppbv ug/cu M
1, 3-Dichlorobenzene 0.2 ND ND
1,4~-Dichlorobenzene 0.2 ND ND
1,1—Dichloroethane 0.1 ND ND
1,2-Dichloroethane (EDC) 0.1 ND ND
1,1—Dichloroethene 0.1 ND ND
cis—l,Z—Dichloroethene 0.1 ND ND
trans—l,2—Dichloroethene 0.1 ND ND
Dichloramethane 1. ND ND
1,2-Dichloropropane 0.1 ND ND
cis-1,3-Dichloropropene 0.1 ND ND
trans-1,3-Dichloropropene 0.1 ND ND
Ethylbenzene 0.2 ND ND
2-Hexanone 0.1 ND ND
4-Met hyl-2—-Pentanone (MIBK) 0.1 ND ND
Styrene 0.2 ND ND
1,1,2,2—Tetrachloroethane 0.1 ND ND
Tetrachloroethene (PCE) 0.1 ND ND
Toluene 0.2 1.2 4.9
1,1, 1-Trichloroethane (TCR) 0.2 ND ND
1,1,2—Trichloroethane 0.2 ND ND
Lab Certifications: CAELAP#1598, UTELAP#E-142, A2IA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92
MSD1/1Y4%F
LRH/ge/yl
1J05M1



c Air, Water & Hazardous Waste Sampling, Analysis & Consultation

OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories iz/

COAST San Luis Obispo, CA * Benicia, CA » Camarillo, CA * SanJose, CA

ANALYTICAL Anaheim, CA * Tempe, AZ * Valparaiso, IN » Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number : I-4118-6

CLIENT: Angela Blaisdell Project : 92-157 King Co: Cedar
AmTest - Air Quality Inc. Hills Landfill
30545 S. E. B4th Street #5 Bnalyzed : 10/05/92
Preston, WA 98050 Analyzed by: YL
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 3 of 3
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAEMPLED DATE RECEIVED
R3 Outlet C#542 Air 10/01/92 10/05/92
CONSTITUENT *PQL RESULT RESULT NOTE
ppbv ppbv pg/cu M
Trichloroethene (TCE) 0.1 ND ND
Trichlorofluoromethane (F-11) 0.2 ND ND
Trichlorotrifluorcethane (F-113) 0.2 ND ND
Vinyl Acetate 1. ND ND
Vinyl Chloride 0.2 ND ND
Xylenes, Total 0.2 ND ND
Percent Surrogate Recovery 97.

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

10/12/92 Respectfully submitted,
MSD1/1Y49F COAST-TO-COAST ANALYTICAL SERVICES, INC.
LRH/ge/yl 73 b .
1J05M1 qi
Gesheng Dai D., Group Leader

A b=

rence R. Hilpert, Ph.D.
Vice President



c Air, Water & Hazardous Waste Sampling, Analysis & Consultation
OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories gé

COAST San Luis Obispo, CA * Benicia, CA ¢ Camarillo, CA ¢ SanJose, CA
ANALYTICAL Anaheim, CA ¢ Tempe, AZ * Valparaiso, IN * Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

¢QC Batch ID: 1J0OSM1
CLIENT: Coast-to—Coast Analytical Services, Inc.

Analyzed @ 10/05/92
Analyzed by: YL
Method : EPA TO-14
INSTRUMENT BLANK
REPORT OF ANALYTICAL RESULTS Page 1 of 2

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
INSTRUMENT BLANK Bir

CONSTITUENT (CAS RN)  *PQL RESULT NOTE

pg/cu M pg/cu M

VOLATILE ORGANICS BY EPA TO-14 1
Acetone (67641) 3. ND

Benzene (71432) 0.5 ND
Bromodichloromethane (75274) 1. ND
Bromomethane (Methyl Bromide) (74839) 1. ND
Bromoform (75252) 1. ND
1,3-Butadiene (106590) 1. ND
2-Butanone (MEK) (78933) 1. ND

carbon Disulfide (75150) 5. ND

carbon Tetrachloride (56235) 1. ND
Chlorobenzene (108907) 0.5 ND
Chloroethane (Ethyl Chloride) (75003) 0.5 ND
2-Chloroethyl Vinyl Ether {110758) 5. ND
Chloroform (67663) 3. ND
Chloromethane (Methyl Chloride) (74873) 0.5 ND
Dibromochloromethane (124381) 1. ND
1,2-Dibromoethane (EDB) (106934) 2. ND
1,2-Dichlorobenzene (95501) 1. ND
1,3-Dichlorcbenzene (541731) 1 ND
1,4-Dichlorobenzene (106467) 1. ND
1,1-Dichloroethane (75343) 0.5 ND
1,2-Dichloroethane (EDC) (107062) 0.5 ND

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at standard Temperature and Pressure.

10/12/92
MSD1/1Y41F
LRH/ge/yl
14118-1



Air, Water & Hazardous Waste Sampling,
Certified Hazardous Waste, Chemistry,

COAST - TO -

Bacteriology & Bioassay

Analysis & Consultation

34

Laboratories

CoAsT

San Luis Obispo, CA ¢ Benicia, CA * Camarillo,

ANALYTICAL
SERVICES

San Luis Obispo Division
141 Suburban Road, San Luis Obispo,

california 93401

CA-
Anaheim, CA * Tempe, AZ e Valparaiso, IN * Westbrook, ME

San Jose, CA
« Indianapolis, IN
(805) 543-2553
FAX (805) 543-2685

oC Batch ID: TJOSM1
CLIENT: Coast~to—Coast Analytical services, Inc.
Analyzed @ 10/05/92
Analyzed by: YL
Method . EPA TO-14
INSTRUMENT BLANK
REPORT OF ANALYTICAL RESULTS page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
INSTRUMENT BLANK Air
CONSTITUENT (CAS RN)  *PQL RESULT NOTE
pgfcu M pg/cu M
1,1—Dichloroethene (75354) 0.5 ND
cis—1,2—Dichloroethene (156694) 0.5 ND
trans—l,Z—Dichloroethene {156605) 0.5 ND
Dichloramethane (75092) 5. ND
1,2-Dichloropropane (78875) 0.5 ND
cis-1,3-Dichloropropene (10061015) 0.5 ND
+rans-1,3-Dichloropropene (10061026) 0.5 ND
Ethylbenzene (100411) 1. ND
2-Hexanone (591786) 0.5 ND
4-Methyl-2-Pentanone (MIBK) (108101) 0.5 ND
Styrene {100425) 1. ND
1,1,2,2—Tetrachloroethane (79345) 1. ND
Tet rachloroethene (PCE) (127184) 1. ND
Toluene (108883) 1. ND
1,1,1—Trichloroethane (TCR) (71556) 1. ND
1,1,2—Trichloroethane (79005} 1. ND
Trichloroethene (TCE) (79016) 0.5 ND
Trichlorofluoronethane (F-11) (75694) 1. ND
Trichlorotrifluoroethane (F-113) (76131) 2. ND
vinyl Acetate (108054) 5. ND
Vinyl Chloride (75014) 0.5 ND
Xylenes, Total 1. ND
94

percent Surrogate Recovery .

Lab Certifications:
*RESULTS listed as

CRELAP#1598, UTELAP#E-142, A2LA#01
'ND' were not detected at or above the

10/12/92 Respectfully subm
MSD1/1Y41F COAST-TO-
LRH/ge/yl

14118-1

Vice President

36-01, L.A.Co.CSD#10187.
listed PQL (Practical Quantitation Limit)

itted,

AST ANALYTICAL SERVICES, INC.

Dq{

Group lLeader

{rence R. Hilpert, Ph.D-



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

gOAST -TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 85

OAST <o Lurs Obispo, CA « Benicia, CA + Camarillo, CA « San Jos, CA -

ANALYTIC AL Anaheim, CA ¢ Tempe, AZ » Valparaiso, IN ¢ Westbrook, ME Indianapolis, IN

SERVICES san Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispoy california 93401 FAX (805) 543-2685

oCc Batch ID: IJOSM1
CLIENT: Coast—to-Coast Analytical services, Inc.

Analyzed 10/05/92
Analyzed by: YL
Method : CARB 410A
INSTRUMENT BLANK
REPORT OF ANALYTICAL RESULTS page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
INSTRUMENT BLANK Air
CONSTITUENT (CAS RN) *PQL RESULT NOTE
pgfcu M pg/cu M

CARB 410A 1
Benzene (71432) 0.5 ND
Toluene (108883) 1. ND
Xylenes 1. ND
Ethylbenzene (100411) 1. ND
Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.°

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Qua.ntitation Limit)
(1) Concentrations in ug/cu M reported at standard Temperature and Pressure.

10/12/92 Respectfully submitted,
MSD1/1Y41F COAST- AST ANALYTICAL SERVICES, INC.

LRH/ge/yl D .
14103-1 (j;@é Qql
sheng Dai{ Ph.D., Group Leader

R

Taurence R. Hilpert, Ph.D.
Vice President



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

CoAsT - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories ﬁ_b
CoasT o Lune Obiopo, CA + Benicia, CA * Camarillo, CA « San Jose, CA
po,
ANALYTICAL Anaheim, CA * Tempe, AZ * Valparaiso, IN ¢ Waestbrook, ME  Indianapotis, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

oc Batch ID: IJOSM1
CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed . 10/05/92
nAnalyzed by: ER
Method : EPA TO-14
QC SPIKE
REPORT OF ANALYTICAL RESULTS pPage 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
OC SPIKE Alr
CONSTITUENT *POL SPIKE RESULT $REC NOTE
pg/cu M AMOUNT  ug/cu M
VOLATILE ORGANICS BY EPA TO-14 1,2
Acetone 3. NS
Benzene 0.5 17. 17. 100.
Bromodichloromethane 1. NS
Bromowethane (Methyl Bromide) 1. 23. 18. 78.
Bromoform 1. NS
1,3-Butadiene 1. 11. 10. 91.
2-Butanone (MEK) 1. NS
carbon Disulfide 5. NS
carbon Tetrachloride 1. 34. 32. 94.
Chlorobenzene 0.5 25. 24. 96.
Chloroethane (Ethyl Chloride) 0.5 NS
2-Chloroethyl Vinyl Ether 5. NS
Chloroform 3. 27. 27. 100.
chloromethane (Methyl Chloride) 0.5 NS
D ibromochloromethane 1. NS
1,2-Dibromoethane (EDB) 2. 40. 31. 78.
1, 2-Dichlorobenzene 1. NS
1,3-D ichlorobenzene 1. NS
1,4-Dichlorobenzene 1. NS
0

1,1-D ichloroethane .5 NS

Lab Certifications: CAELAP#1598, UTELAP#E-142, A21A#0136-01, L.A.Co.CSD#10187.
* RESULTS listed as 'NS' were not spiked. POL = Practical Quantitation Limit
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.
(2) Zero Rir spiked with NIST SRM 1804, Cylinder # ALM-000881.

10/12/92
MSD1/1Y61F
LRH/ge/yl
14118-1



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

COAST - TO- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories %j
COAST San Luis Obispo, CA ¢ Benicia, CA * Camarillo, CA ¢ San Jose, CA

ANALYTICAL Anaheim, CA » Tempe, AZ * Valparaiso, IN + Westbrook, ME » Indianapolis, IN

SERVICES san Luis Obispo Division (805) 543-2553

141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

oc Batch ID: IJOSM1
CLIENT: Coast-to-Coast analytical Services, Inc.

Analyzed @ 10/05/92
Analyzed by: EA
Method : EPA TO-14
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION MATRIX SBRMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Air
CONSTITUENT *PQL SPIKE RESULT 4REC NOTE
pgfcu M AMOUNT  ug/cu M

1,2-Dichloroethane (EDC) 0.5 22 23. 105.
1,1-Dichloroethene 0.5 NS
cis—l,Z—Dichloroethene 0.5 NS
trans—l,Z—Dichloroethene 0.5 NS
pDichloromethane 5. 19. 19. 100.
1,2—Dichloropropane 0.5 25. 24. 96.
cis-1,3-Dichloropropene 0.5 NS
trans-1,3-Dichloropropene 0.5 NS
Ethylbenzene 1. 22. 22. 100.
2-Hexanone 0.5 NS
4-Methyl-2-Pentanone (MIBK) 0.5 NS
Styrene 1. NS
1,1,2,2—Tetrachloroethane 1. NS
Tetrachloroethene (PCE) 1. 37. 35. 95.
Toluene 1. 20. 20. 100.
1,1,1—Trichloroethane (TCA) 1. 30. 30. 100.
1,1,2—Trichloroethane 1. NS
Trichloroethene (TCE) 0.5 29. 29. 100.
Trichlorof luoromethane (F-11) 1. 31. 31. 100.
Trichlorotrifluoroethane (F~113) 2. NS

vinyl Acetate 5. NS

Vinyl Chloride 0.5 15. 15. 100.
Xylenes, Total 1. 24. 23. 96.

percent Surrogate Recovery 96.

Lab Certifications: CRELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
» RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit

10/12/92 Respectfully submitted,
MSD1/1Y61F COAST-TO~GOAST ANALYTICAL SERVICES, INC.
LRH/ge/yl

Oar

Group Leader

14118-1

Laurence R. Hilpert, Ph.D.



C Air, Water & Hazardous Waste Sampling, Analysis & Consultation

OAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 8 8

COAST San Luis Obispo, CA ¢ Benicia, CA ¢ Camarillo, CA * San Jose, CA

ANALYTICAL Anaheim, CA ¢ Tempe, AZ » Valparaiso, IN » Westbrook, ME ¢ Indianapolis, IN

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IJOSM1
CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed : 10/05/92
Analyzed by: EA
Method : CARB 410A
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
OC SPIKE Air
CONSTITUENT *PQL SPIKE RESULT $REC NOTE
pg/cu M AMOUNT  ug/cu M

CARB 410A 1,2
Benzene 0.5 17. 17. 100.
Toluene 1. 20. 20. 100.
Xylenes 1. 24. 23. g6.
Ethylbenzene 1. 22. 22. 100.

Lab Certifications: CAELAP#1598, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) Concentrations in ug/cu M reported at Standard Temperature and Pressure.

(2) Zero Air spiked with NIST SRM 1804, Cylinder # ALM-000881.

10/12/92 Respectfully submitted,
MSD1/1Y61F QOAST- AST ANALYTICAL SERVICES, INC.
LRH/ge/yl .
14103-1 6(‘/) Da
Gesheng D h.D., Group Leader

R IFG—=

Laurence R. Hilpert, Ph.D.
Vice President
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APPENDIX C
Example Calculations




SAMPLE CALCULATION SHEET
MOISTURE (Bws)

a3

CLIENT: ’m.*"ﬂ Co. @ Cedar H‘.‘P\\\.S\\ Location:  (—laxe #35

L_,Q/V\d.

DATEOFTEST: 9[30/472- RUN# Q- TrdiA”

Moisture content cau be calculated, using t

technique, from the following equation:

Lop & T-4l7-T

he wet bulb/dry bulb

Moisture Equation

>
1571

Hg) taken from table on page 31.

where: V.P. = Vapor pressure of H,0
-4 2 t -32
= S.V.P.-(3.67x10 )(Pabs)(Td—Tw) 1+
S.V.P. = Saturated uzo vapor pressure at wet buldb
temperature (inches of
Pabs = Absolute pressure of stack gas
ty = Temperature of dry bulb measurement, °F
t, = Temperature of wet bul

b inflection point, °F

To determine approximate moisture in a stack gas, perform the

wet bulb/dry bulb technique and fill in the

V.P.

x 100 =

)95% in. Hg - \:3.67'x 1043001 in. HR) (Y °F-£b °1=)(1 +

following equation:
o1 °F -32°F
1571

ol %

~ | in. Hg

Another method for determining approximat

e moisture in the flue gas is by

the use of a nomograph. The nomograph has been mathematically constructed to

solve various equations when known process information is supplied. While

nomographs may not be as accurate as actual anal
approximate moisture figure needed in solving th
To properly use the nomograph, determine the wet

and procede with the following steps:
(1) Calculate wet bulb depression

t -t = depression
d wet P

(2) On the line from stack absolute pressu

temperature, mark pivot line #l1.

ysis they do provide a useful
e isokinetic ratio equation.

bulb/dry bulb temperatures

, °F

re to wet bulb depression

)



Wet Bulb
Temp.
Deg. F. 0
- - —20 0126
- —--10 .0222
- == 0376
[} 0376
10 0631
20 1025
30 1647
40 2478
50 3626
60 5218
70 7392
80 1.032
90 1.422
100 1.9%2
110 2.596
120 3.446
130 4.525
140 5.881
150 7.569
160 9.652
170 12.20
180 15.29
190 10.01
200 23.47
210 28.75
220 $5.00
230 42.3%1
240 50.84
250 60.72
260 72.13
270 85.22
280 100.2
290 117.2
300 136.4
310 158.2
320 182.6
$30 209.8
340 240.3
350 224.1
$60 $11.6
370 $53.0
$80 $98.6
190 448.6
400 503.6

S.V.P. (Saturated HoQ vapor pressurc wet bul

1
0119
0209
035¢

039%
0660
1080
A6
2576

3764
5407
7648
1.066
1.467

1.991
2.672
3.543
4.647
6.034

7.759
9.885
12.48
15.63
19.42

23.96
29.33
$5.68
43.11
51.76

61.79
74.36
86.63
101.8
119.0

138.5
160.5
185.2
212.7
243.5

272.7
315.5
357.4
403.4
453.9
5093

2
0112
019¢

033¢

0417
069¢(
1127
1803
2677

.3906
.5601
71912
1.102
1.513

2.052
2.749
3.642
4.772
6.190

7.952
10.12
12.77
15.98
19.84

24.46
29.92
36.37
43.92
52.70

62.88
74.61
88.06
103.4
120.8

140.6
162.8
1872.8
215.6
246.8

2R1.3
$19.5
s61.8
408.2
459.2
515.1

3
0106
0187

10324

0463
072R
1186
1878
2782

.4052
.5802
8183
1.138
1.561

2.114
2.829
3.744
4.900
6.330

8.150
10.36
13.07
16.34
20.27

24.97
30.52
$7.07
44.74
53.65

63.98
75.88
89.51
105.0
122.7

142.7
165.2
190.4
218.6
250.1

284.9
$23.5
$66.2
413.1
464.6
521.0

4
0100
0176
0306

0441
076R
1248
1955
2891

4203
.6009
.8462
1.175
1.610

2.178
2.911
$.848
5.031
6.513

8.351
10.61
13.37
16.70
20.70

25.48
3118
57.78
45.57
54.62

65.10
77.17
90.97
106.7
124.6

144.8
167.6
193.1
221.6
253.4

288.6
327.6
$70.7
418.1
470.0
526.9

5
.0095
0168
0289

.0489
0810
A0
2035
3004

4359
6222
8750
1.213
1.660

2.243
2.995
$.954
5.165
6.680

8.557
10.86
13.67
17.07
21.14

26.00
31.75
38.50
46.4])
55.60

66.23
78.46
92.45
108.4
126.5

147.0
170.0
195.8
224.6
256.7

292.3
$31.7
$75.2
423.1
475.5
532.9

6 .

.0089°

0158
0275

0517
0846
1370
2118
3120

.4520
6442
9046

1.712

2.310
3.081
4.063
5.302
6.850

8.767
11.12
13.98
17.44
21.50

26.53
32.38
39.24
47.3%7
56.60

67.38
79.78
93.96
110.1
128.4

149.2
172.5
198.5
227.7
260.1

296.1
$35.9
$79.8
428.1
481.0
538.9

7
0084
0150
0250

0541
0892
BEYAL
2203
3240

4586
6663
.9352
1.293
1.765

2.379
3.169
4.174
5.442
7.024

8.981
11.38
14.%0
17.82
22.05

27.07
38.02
$9.99
48.14

- 57.61

68.54
81.11
95.49
111.8
130.4

151.4
175.0
201.3
230.8
263.6

299.9
340.1
384.4
433.1
486.2
545.0

8
0080
0142
0247

0571
10932
1502
2292
5364

4858
.6903
.9666
1.335
1.819

2.449
$.259
4.289
5.585
7.202

9.200
11.65
14.62
18.21
22.52

27.62
$3.67
40.75
49.03
58.63

69.72
82.46
97.03
118.6
1%2.4

158.6
1775
204.1
233.9
267.1

$03.8
344 .4
$89.1
438.2
492.2
551.1

9
0079
0134
0233

0598
0982
1567
2382
$493

5035
7144
.9989
1.378
1.875

2.52]
$.951
4.406
5.7%2
7.384

9.424
11.92
14.96
18.61
22.99

28.18
34.33
41.52
49.93
$9.67

70.92
83.83
98.61
115.4
134.4

155.9
180.0
206.9
237.1
270.6

307.7
$48.7
393.8
443.4
497.9
557.3

b temperature—inches of mercury)

14
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Page 1 of 1
SAMPLE CALCULATION SHEET
METHODS 1,2, 3A, AND 4

-eoE

CLIENT:KW&()Mﬂﬂgégbh} U)asrr @ Cﬁiiiudti DATE OF TEST: C\ﬁiO/Vz
LocaTION: Magle \}@\\@i ) kAN RUN #: 2~ Tnlet
Dry Gas Volume - Equation 5-1 Labh ¥ T -4U8-2
Vmgd =
17.647R/"Hg* ft3x x(_____“Hg + (______"H20/13.6))/(460 + _°F)
= /VV% dscf
Moisture — Equation 5-2 and 5-3
ngd=’0-04715 fti/g * grams of HQ collected in impingers
= ﬁ4§ scf
Bys = ( scf) /( scf + dscf)
= 0,030
% Moisture = * 100
= 3. % P‘SL’ \Y"‘\"DYG:‘;.)Lﬂm LR
Molecular weight = Equation 3-2 W}a5+k?¢y9
Mg = 0.440 * (_35.0 %COy) + 0.320 * (b8 %03 * 0.280 * (23_1’,"2 % CO + %Ny
Mg = _ 30t g/g-mole (dry) yoOdL Y 0.

M, = 1. 23 gfg-mole * (1 - _.03/O ) + 18.0g/g-mole * 0.032)0
Mg = 254.99  g/g-mole (wet)

Stack _das velocity and volumetric flow rate — Equation 2-9 and 2-10

85.49 * .00 x (4 # 532 °R /419 79 g/g-mole ] E0.00 "Hg)O0-°

Vs

v, = i, ft/sec (std)

Q¢ = 3600 * (1 - Lz )y k%5 fr/sec x pafs Ft2 * (529 o R/ 542] ° R) *

(-~ | “Hg / 1 "HJ)

= .7 . - ~dscf/hr [/ 60 min/hr

= i;{~.{ dscf/min (dry standard cubic feet per minute)

acfm = 4L .~ _ft/sec * LLUfS 0 ftx 60 sec/min

= 719, acfn (actual cubic feet per minute)
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SAMPLE CALCULATION SHEET
METHODS 1,2, 3A, AND 4

cL1ENT: ing Couny Solid Wasre @ Codor thlls Landfi ] DATE OF TEST: 9/30/93

.Flare ®3 Ourler - :
LOCATION e Valey, ishingion RUN #:.] me{hads |, .34 U and HCL

DLl_Qé§_29lgm§_:_ﬁg2§§lgﬂ_§:l

Vmgtd =

17.647R/ "Hg* 40314 ge3 )Y * (.97 "H9 ¥ (_Li_"HZO/lil.G))/(thO + JW3°F)
= 3Z(Hﬁ dscft

Moisture - Equation 5-2 and 5-3

VWgd = 0.04715 ft3/g * SQH grams of HL collected in impingers
= 389 scf
Byg = (3.89  scf)/( 3.89 scf + 27 044 asct)
$ Moisture = _O_M * 100
Molecular weight = Equation 3-2
Mg = 0.440 * ( 7.7] _%cop + 0.320 x (.9 %0, + 0.280 « (.Y % CDO + %N,
-4+ 7.71
24.7! g/g-mole (dry)
Mg = 29. // g/g-mole * (1 -Q‘OQQQ y + 18.0g/g-mole * Oo%’f
M = %.b0) g/g-mole (wet)

gstack gas velocity and volumetric flow rate - Eguation 2-9 and 2-10

My

il

Vs

gs.a0 + 0.84 *j(Q.OlB x )31 °R ;3.0 g/g-mole @??FQ“?G)&)
. + ’Oq 13,
Vg = /Q,Z ft/sec (std) )
Qq = 3600 * (1 - 6.0949) * |9, & ft/sec * 103.87]Et? * (538 ° R/2/3)./° R) *
138 79/19
(39.5( "Hg [ 29.9d "HI)
= O@i@ﬁ@dscf/hr / 60 min/hr
= [ggg LSdscf/min (dry standard cubic feet per minute)

acfm = 10,84 ft/sec * “}3,37ft?* 60 sec/min

80{![1%acfm (actual cubic feet per minute)
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AIR QUALITY, INC

SAMPLE CALCULATION SHEET
HYDROCHLORIC ACID (HCl)

CLIENT: King (aunty Sehidl Wasre & Ledar Hhlls Landfi)] LOCATION: Flare *3 Oulet

Maple Vailey, Washingron

DATE OF TEST: 4/30/94 RUN#:0- H(C|

wdy ¥ 3254

Concentration of Hydrochloric Acid (HCI)

mg/dscm

ppm

ppm @ 7% O,

5550 ug/ 1.049 dsem + _1mg « 3646 g/g-mole (MW HCI)
1000 ug  35.45 g/g-mole (MW CI)
52& mg/dscm

5.4 & mg/dscm « 22.4141/g-mole +293.15°K + 1g  + 1m3 * 105 ppm
36.46 g/g-mole  273.15°K 103mg 1031

3.59 ppm

3.5 ppm + (209 -7% 02)
(20.9- 1.9 % 02)

o) jg ppm @ 7% O

Emission Rate of Hydrochloric Acid (HCI)

g/min =

Ib/hr =

tons/year

5550ug/ 37.04Y dscf + [7727.3 dscf/min* _1mg + 1gram
1000 ug 1000 mg

2650 g/min  mg Jmin = 07.95619—’0770”1- = 55, ng/m

) ,ﬂj mg/dsem * 1m3 * |77 Z 3 dscf/min* __1lb  * 60 min/hr

3531183 453600 mg
0.36/ 1bo/br

Ib/hr * 1 ton/2000 Ib * 24 hr/day * 365 days/yr

/VA tons/yr
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AIR QUALITY, INC

Example Calculation of Bias Correction

. AR L R . . [ ‘
Client: me Ly ool g,()g‘f-».—' 3 ‘\‘@f) e H“ll 'S Location: /Vig-ic /v ,Qg_- o dan

Site Location: Tlgce 7 Dudle:

Run #: .

Date: o7 .

Cgas = (C-Cp) * (Cra/(Can - Co)
where:
Cgas = Effluent gas concentration, dry basis, ppm
C = Average gas concentration indicated by analyzer, dry basis, ppm

C, = Average of initial and final system calibration bias check responses
for the zero gas, ppm

Cpa = Actual concentration of the upscale calibration gas, ppm

C,, = Average of initial and final system calibration bias check responses
for the upscale calibration gas, ppm

-

= [ 4.( ppm- (.8 ]*[5;".;3/(;'.-3,‘; -0 ]

-2 ppm S0 (bias corrected)
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~ "EXAMPLE CALCULATION OF GASEOUS EMISSION RATES

RUN Z

-~ o~ 0 | : ' ,
CLIENT Kpglpumysold shere = (ol HllsLocaTIon Moy Vaiew asewoton

SAMPLE SITE {hu¢ *.2 Dulled DATE /50 /a7

= L

SULFUR DIOXIDE (SOZL

instrument averaged %,% ppm during the run

ppm x 1.660 x 107/ = 1b/dscf S0, (from 40 CFR 60, Appendix 2, Method 19)
conversion
factor
%7  pomx 1.660 x 1077 = . 207x2"  1b/dsct
“-:.v' Ipfdscf x 4%  dscf/min x 60 min/hr = _O.+'f 1b/hr

NITROGEN OXIDES (NO__as NOZ-)—

instrument averaged = ppm during the run

ppm x 1.194 x 10_7 = 1b/dscf NOX (from Method 19)

conversion
factor
T -7 e, e
ppm x 1.194 x 107" = %[1_i ¥ o 1b/dscf
Z 1.ty 7 1bjdscf x |i4i-. dscf/min x 60 min/hr = & 20 1b/hr

2
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100

-~ ~EXAMPLE CALCULATION OF CARBON MONOXIDE EMISSION RATE

RUN 7

1 <y ) R B UI o | N
CLIENT k\ﬂa‘u?unf’i‘, -cJ:_H/ S RN LOCATION /<agzie Juil A2 Lt
SAMPLE SITE F ke =28 D4 = DATE /30 /7

CARBON MONOXIDE (CO)

instrument averaged / ppm during the run

28.01 g/g-mole _ 273.15° K _ 1000 1 1 R 3
X X X =
22.414 1/g-mole 293.15° K 1 o 10 ppm C.00) g/m

| pemx

o o x —m 172573  dscf/min x 2B 5 80MN 5 po p/nr
9/ X T X 3 cE/min X 4o e & 1 I Q.08 1o/
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TRAVERSE SAMPLING DATA SHEET

Client_J\¢
Location
‘3ample Site A

Stack D
Date xﬁsmaf i

0perato£s
Run I.D. L>\
\

L

o et ]

QA FORMS COMPLETED
stack Schematic —

Sample Train

Pitot Tube Insp. —
Magnehelic Cal. 7
Temp. Probe Cal. |
Gas Meter Calib.—"

—

start Time /%4 /(’
Stop Time \S
Barometric

Pressure "Hg 2 7! S,_( )
Static Pres "Hjy0 jﬁ [9)

Production Rate

Filter # ———BoX ¥______ SAMPLING PARAMETERS
EQUIPMENT CHECKS
Final Initial Net % Moisture ~
Initial/Final wt. Wt. Wt. Meter Temp. g
Leak Rate cfm r gr am Stack Temp N
Leak Test Vacuum !U//; l #1 Imp. \)l_O: I(,= a:E AHR 1 Y
tots, Pre Leak Ck #2 Imp. 5 pPitot #S Side # Zf’ f’
Pitots, Post Leak Ck #3 Imp. {; bF
Gas Sampling System #4 Imp. - = inch
Integrated Bag #5 Imp. - - =
{ _(fhermocouples e Or |#6 s.G. - =
VQJocd’q otal Hp0 Volume g
T4 Conier £ 707 Pl PSStk
ito ifice Ga um i.l mp ﬂ_"‘h "‘76""?’*
Elap ReajAng [petti 7 H)| Mefer | Vag. x t | Stack Ol
Sample |Time " T OF| Ga TAmp | Temp Temp '
R . - " o
Point [Min L Hy0Y]| Ideal r}\ct’.\\al Jn O\* Hg F
Cenlt [ () L [1(p Vi6te| 389
10 , SO LIS JHeS /%o
A3 WS Ll 38
20 290 l[5 ] 1683 RS
HEN Ll (s || 175
v 150 £2 1IN Vrerd 159
(L0 50 e Lyl izef
Use thefe
Untige o
/\/e[odm .
/
— TE3 W18, 18630
Vo py? AH Tm Ts @




TRAVERSE SAMPLING DATA SHEET page | of /

" /05

R o
clientf\| = w_lﬂ.t{.alﬂ A FORMS COMPLETED start Time__ Jlb 3 ©
Location AUS Stack Schematic ~— Stop Time 230

--| sample Sit ' S Sample Train — Barometric

/01 Pitot Tube Insp. — Pressure "Hg 4
stack Di etfr Iz q - Magnehelic cal. Z static Pres “"HO_ -
Date A [0/%7_, Temp. Probe Cal. [~ Production Rate
Operators ERL [Usm, Gas Meter Calib.——
Run I.D. & ~ V\ptel

Filter # ‘“—Box #_ SAMPLING PARAMETERS

EQUIPMENT CHECKS
Final Initial Net % Moisture

Initial/Final Wt. wt. Wt. Meter Temp.
Leak Rate cfm am ram 96 Stack Temp.
Leak Test Vacuum #1 Imp. l = ' LL“ E‘ AOHe

Y A
‘ éP’itots, Pre Leak Ck #2 Imp. = Pitot # fd  Side #_J\
.~ Pitots, Post Leak Ck #3 Imp. gj_[) = %m: cp Qq

as Sampling System #4 Imp. - Nozzle Diameter inch
tegrated Bag #5 Imp. - = D4 Dy D3
Thermocouples @ °r |#6 s.G. - =
Total HpO Volume g| K Factor
N . ol N -
=T ot #9433 fesuk|
Pitot rifice Gas Pump’ [\i1tet)\ Impl M‘"
Elap Reading lSett H) t ag. xit | stack H\ (_(?\J
Sample [Time AP " 15 Tedp®F| caQge | T T¥mp | Temp
Point [Min. " Hy0 [Idedl pctual]|yh |Out F °F g
Condt [ O 1% 1Y 1664 (80%
l 10 ML D3 Talyz
\ 20 ML 0 e 17es
20 48 103 ez} 1629
q\() MU 1> | Juro | 1§16
%0 K I3 [ iGs] (7
(g0 i &S F74
i

A

@

TI3T b 1723
Vo Py? A H W

AH Tm ‘ Ts




TRAVERSE SAM

_Ce

Client
Location
Sample Site

<
N

stack Dilamete
10 /1t

Leak Rate cfm

Initial/Fipal

Fi

QA FORMS COMPLETED
stack Schematic ——
Sample Train

pitot Tube Insp. ~—
Magnehelic cal. lé ,
Temp. Probe Cal._ ¢

Gas Meter calib. —

—

e

iter # — Box-¥_. _
Final Initial Net
wt. wWt. Wt.

r

PLING DATA SHEET

__4 of

start Time g’

stop Time

Barometric )
Pressure "Hg 2?':)

Static Pres "HoO
production Rate

Page

SAMPLING PARAMETERS

% Moisture
Meter Temp.
stack Temp-.

gra ggram
Leak Test Vacuum #1 Imp. ~ Og E AHe | X
Pitots, Pre Leak Ck #2 Imp. - = Pitot #g___ side # E
Pitots, Post Leak Ck #3 Imp. E: %Z_ !" cp 0 g%
Gas Sampling System #4 Imp. - = Nozzle Diameéeter inch
ntegrated Bag #5 Imp. - = Dy Dy Di
Thermocouples € ___?F #6 S.G. - =
Total HyO volume g| K Factor
e — 3 ' — F 1
— 0= 1 ComfSkr 3 585 oot o
ry 8 Pitot orifice Gas Pum mp %
Elap er Reading H) t Exit | stack }+( <J9h/
sample (Time | ReAding AP Tedp°F| Ga Tegp | Temp @
point |Min. .Fd. | " H0 Actoal | 30 |0 °F
Condt | O S \ 105 5¢710207
{ {0 ,_H_'&//_ Q¢ /311732
20 o | 06 11653 2=
30 E%) o ieg |
4o q7 05 B2
| 50 LE 05 Hieael (85
[,w&/ (0 LR — | (760
I SR
o
_—-—————_“J——— _—___’———‘__——
I IR B
(__, I 1
P— o
N I I I N S,
P IS
[ S N
[ |
I 109.3 W31
— Ve 55 . e




STACK SCHEMATIC AND LOCATION OF SAMPL

Client K NG Cou T

_ Location Ceppal Hites LAwd Eill

sampling Location FLRAE # =

Inside of far wall to outside
of port (distance, X)

Inside of near wall to outside

of port (distance, Y)

Stack ID (distance X - distance Y)

E POINTS

port —=

X

7L

Y

Schematic of Sampling
Location

107

3¢" (plne ©
: 2| 13§ _2.90 7.5 10 Y0
G % | ¥ 9,2y [ 1S
N 7 4 /6,25 N 23,78
" 122 3 = / 21,93
i 25, 0 39. SD ( A oo
i 35, L $9.1% ) <l 23
8
9
10
11
12
CROSS SECTION STACK, CONTROL DEVICE AND PROCESS
) N FLOW DIAG
pé‘" {6 O o\t
__f_§ DISTURBANCE «\h p(r/ ‘r&“
(V74 44 N ; j -~
_JTL_._T_ sauPUNG W
ITE c‘._ ~ -
s & ‘ il D)7 ‘((?
R DISTURBANCE -1
e _}__’>-O~>* 'P((\}\
%/_#—0%"‘ "
o tLET
Distance A = (0 ‘ ‘F‘\' downstre T TfS' £ D
Distance B = %5 7?’\“ upstreamam la’\“j’( S
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TRAYERSE SAMPLING DATA SHEET

Page _, of 16%

client_K|N(r Co \;.,V\,Tﬁ A_FORMS COMPLETED Start Time M/ /S5
Location A =) Stack Schematic _,‘é Stop Time [(N']/&X
s le Site Figale ¥ Sample Train Barometric
] e Pitot Tube Insp. % Pressure "Hg g»?(vo
"|stack Diameter /357 {1 Magnehelic cal. Static Pres "H,0 — QS
Date_ 9-30-0T Temp. Probe Cal._ Production Rate
Operators =4 £ [ Gas Meter cCalib.
Run I.D. 7 — MU/HA /
/ Filter # ,}ZM_/ Box #_ /2 / SAMPLING PARAMETERS
EQUIPMENT CHECKS
Final Initial Net % Moisture —
Im.tlal/Flnal Wt. Wt. wt, Meter Temp. —
Leak Rate cfm 2 S(Q / [5’ gram gram gran Stack Temp. — "
Leak Test Vacuum (<" /4" |#1 Imp.yz94, 4 - L7940 = AHe 4Z %,\w&s
itots, Pre Leak ck #2 Imp. 454 9~ £35.3 = Pitot # Side #
itots, Post Leak Ck #3 Imp.S40. 0 - 5372/ = . Ccp R
Gas Sampling System #4 Imp. - = Nozzle Diameter ,gﬂr inch
N tegrated Bag #5 Imp. = D, Dy - D4
Thermocouples @ _OF #6 s.6. 4 U -jjf-/%-
Total Hy0 Volume 28.X 49| K Factor
Dry Gas Pitot Orifice Gas Pump !P:ther Imp.
Elap Meter Reading [Setting (A H)| Meter | vac. Box | Exit | Stack
Sample |Time Reading AP " HoO Tempol? Gauge | Temp | Temp Temp 05 }
Point |Min.| cCu.Ft. | " Hyo [Tdeal Pctual|injout] " Hg | °F | °F °F | s \
i
Syl | 01983774 003 1.5+ [jalies] O NA 1D T 650 (Denf oo
Zz |16 002 | / el ol /" Lwd 159 [ ez i
3 | 007 L7Vl & Nk |5 | 11¢9
Y 130 000 | \ iyl £ |walss | )29
o | 4Y LOOG | rilpol 2 lww| (o |75/ (Dal 7.8
G | 50 O19 | tolitol 2~ 1k |55 |yces | (a[l&%1
Moo, 1| (O11022.9% 011" [ | urluel @ Ll g Lese] (O | g
2 012 1640
3 0025_ HO O
4 .02} (o,
5 O (4o
(o 020 [0
Weat | 003 a!
z 010 (054
% “8 5 82:
f ) —} ’
] ;
> 01 (g3
= (ﬂ ’ O\% l (07?/
2l 00T [ (05
3 005 [ (a0)
9 :00% e
ﬁi_ 20 [ (p&)l
0T [(ps2
02 % lhio.5
Vet o[ 3729 ] Ve ™7 aE e -
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TRAVERSE SAMPLING DATA SHEET

Page _L of |

client ' w (G Qoo t

AC
Stack D’im ter /3%’
pate 9 [30

operatoirs L K5
Run I.D._ )~ m%/Hc\

EQUIPMENT CHECKS

LocatJ.on g g A7 I s
Sample Site P FLalte ’Q‘T\RKQ(M“

A FORMS COMPLETED
stack Schematic _ /
Sample Train v
Pitot Tube Insp.7/
Magnehelic Cal. @
Temp. Probe Cal. V
Gas Meter Calib.

Filter # M‘A» Box # {ﬁ &

Start Time / L3O
Stop Time 7% R()
Barometric

Pressure "Hg

2957

Static Pres "H,0 “=

Production

Rate

SAMPLING PARAMETERS

o

Final Initial Net % Moisture
Initial/Final wt. wt. Wt. Meter Temp. e
Leak Rate cfm 014 / gram gram gram Stack Temp. ./ J
Leak Test Vacuum_(G'* / #1 Imp. 4920~ 7= AHe |. Y (29% é';!:m
\7 Pitots, Pre Leak Ck #2 Imp. g49.] -3 4. ‘3 = Pitot # Side # K
Pitots, Post Leak Ck #3 Imp. 537/ -—f = Cp _2‘;
./ Gas Sampling System #4 Imp = Nozzle Diameter inch
N|A sIntegrated Bag #5 ST = D4 D, D,y
E;The ocouples @ °r #650252{[ 4 =
Frocoupne — Total H,O Volume « ':r gl K Factorj/
Dry Gas Pitot Orifice Gas anp ilter] Imp.
Elap Meter Reading |Setting (A H)| Meter | Vac. Box | Exit | Stack .
Sample [Time Reading AP " HoO 'rempoF Gauge | Temp | Temp Temp 0,
Point |Min.| cu.Ft. | " Hyo [Tdeal pctual|Injout| " Hg | °F | °F °F | s
&g | | 0| 2z325%] 00 L5 loolior) & | Wik | Lz [ (7 (Dosdd
z 110 001 [ pelpll -1 [ 127 (L4
3 |20 . \_ lecleol-m [\ L&/ {797
4 130 .0\z \ leslio ] > c'lf 1687
s [ Y .00 | lwolieo] B /é, C<| (Al 77
G | SV O 10 toa| &, (’ 16 0al1].97
¥ | Gl G35 OlF /) [1oflo] & [ v |45 1656 1 COY [pwm
7 0, 1650 ’
3 073 1664
. 07(0 T
g 023 (A2,
b RVES) [
Ved | 002 13
2 009 [(Z
3 003 (o7
4 o1l (
S 0|5 (R
G 201 1691,
Poih | 009 63!
3 007 [
3 008 0¥
Y Kol [(ot
5 aOI(D '(07?
G 00( [(ot%
i 100.3 6701
e Vo py? AH Tm Ts
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L ¢ 1L
Stack Di ﬁ /> K”
Date m l f %
Operatoxs [N
Run I.D. >

EQUIPMENT CHECKS

Location pona '/ N}
Sample Site_#3 i AT

Filter #

*d

Sample Train
Pitot Tube Insp.
Magnehelic Cal.

Temp. Probe Cal. 1/

Gas Meter Calib.

4

b sex e B2

TRAVERSE SAMPLING DATA SHEET Page _L of
, ][
Client :é LA 5 [L;.,,\,h A FORMS COMPLETED ‘/ Start Time % ‘ l’}
Stack Schematic _ Stop Time__ 91 t

Barometric

Pressure "Hg 29,
Static Pres "HyO0_ — i;g

Production Rate

SAMPLING PARAMETERS

VA

Final Initial Net % Moisture
Initial/Final Wt. Wt. Wt. Meter Temp.
Leak Rate cfm o018 / 0|5 gr&ax% gé:sm gram SA:ack Temp.
Leak Test Vacuum_J|g" 15 | #1 Im 8 -633.8 = H Y () ﬂg%
itots, Pre I’.eaklck #2 Im§ 655 (~638.0 = Pitgt # Side #
Pitots, Post Leak Ck #3 Imp.L2%. ‘/—5@ ':l = Cp - ,
i as Sampling System m = ozzle Diameter inc
%zntegraﬁed gagy :g imi = g«, e Dy ‘ —41[)%;__ i
Thermocouples @ ____°F #6 S.G. LA, 1—?}} 9 =
Total HyO Volume 407 O g| K Factor
Dry Gas Pitot Orifice Gas Pump }Filter Imp.
Elap Meter Reading |[Setting (& H)| Meter | Vac. Box | Exit | Stack
Sample [Time Reading AP " Ho0 TempoF Gauge | Temp | Temp Temp 0,
Point [Min.| Cu.Ft. " Hp0 [Ideal pctual|In[out| - Hg °FI °F OF %
o 1 10O | $3.613] V05 L5 %] D | wAL S99 [ 1600
z |10 005 35351 a2 [ 1629
3 12D ~005 E eI s ( (15
S 14 .0TQ 8| Q- 54 124 02 7.3%
(o 150 Q1S D 7 6% | Qol)2.3%|.
(Nead € | GO 16v2ed 0I5 V il o] WV (,*r’ 1czs) O pom
Z 0 TN '
3 0290 [(ST
¢ 07\ (05>
T n%z\ (05
G V2! (S )
Nodh | Ol 160"
rd L2lo e
> 03\ (O
nd Oz (A0
9 0zY (31
(y 0T} 150
oy 004 ol
< 000 LCYAl
> L0G {0\
Lt 012 [N
N 000 T
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SAMPLE TRAIN INFORMATION

Fill Out One Sheet Per Site and Per Test Type
client: KN (3 Cog,mff';/
Location: (o e HILS L0 £:1)
gite: B R [Flpap
Date(s): J-20 -72 [O6-/— T2

Test Team: ¢ 7 / l<{a
Number of Runs: :B

If this information is not accurate for all runs, noté all
exceptions:

Thimble: yes no Nogzzle type: _J:::g;artz ____ steel
Probe li;xer: léqﬁartz ___glass ___ steel _ teflon
Probe type: L | regqular water-cooled

Front-half filter:  vyes 14{ 8ize (mm): 90 110 __ 125
Support: steel glass frit teflon

Gasket: silicon teflon

Filter media: __ quartz fiber ___ glass fiber ____ teflon

L Omi )
2 00 mi N
BT

£4 e

£5

£6

Note: Show the back-half filter location with an arrow

Back-half filter type: _ quartz fiber _ glass fiber  teflon
tared untared
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SAMPLING SYSTEM BIAS CHECK AIR QUALITY INC

CJ ik G-/ﬁ// DATE: 7%0/% — /0/'/?<

SAMPLE TIME(S): ]"l"—lb’-l.';llS//w(

CLIENT: /( (M C(}(/n"’«/
Tk hll, 1A

Non-Methane Hydrocarbons (NMHC) ppm

. LOCATION:
SAMPLE SITE: F(m A}o,3 OWL{ Squ CONDITION: f(o 30 - /7:30 ﬁ/
| '
B2 ~9< 3 (Rm3
RN | (W5~ )5y
Upscale
Initial Final Initial Final Cal Gas
Measurement Zero Zero Span Span Value
Parameter Unit Check Check Check Check Cma
Carbon Dioxide (CO>) % 0.0 Y ' [¢ O '1-9 v d P
Oxygen (O2) % 0.0 10.0 0%
Carbon Monoxide (CO) ppm -\ — \ 6D 0“
Sulfur Dioxide (SO5) ppm -0.2 2 F Re.l Ll-ol. L 827
Nitrogen Oxides (NOy) ppm ‘OT 000 S(o 0 5SS, .Q 567) y
Non-Methane Hydrocarbons (NMHC) ppm ' ’ .
RUN # Z | 6:30 —1):=p
Upscale
Initial Final Initial Final Cal Gas
Measurement Zero Zero Span Span Value
Parameter Unit Check Check Check Check Cma
Carbon Dioxide (CO2) % } : 140 Jz.0
Oxygen (02) % _Q_Q QYQ _ﬂJg 10« .
Carbon Monoxide (CO) ppm —| {6 ( §§3 ( QQG
Sulfur Dioxide (SO2) ppm 0.2 [U &I, K4 5Z.T
Nitrogen Oxides (NO,) ppm 0. t:& ).0) S(o 5. 50.0
Non-Methane Hydrocarbons (NMHC) ppm uﬁ
RUN # g cﬁgxﬂ ~q: (\0/\)51%
< 7
Upscale
Initial Final Initial Final Cal Gas
Measurement Zero Zero Span Span Value
Parameter Unit Check Check Check Check Cma
Carbon Dioxide (CO,) % Go O] 2
Oxygen (Oy) % 0.0 0.0 100 9.9 [(),(‘;
Carbon Monoxide (CO) ppm | ) 59| (0
Sulfur Dioxide (SO,) ppm 0> @22 525 555 522
Nitrogen Oxides (NO,) ppm -0-T _Q,_Q 56, ‘ Si 3 56.



I3

GAS LOG MEASUREMENT DATA

FILE NAME: 5GASES\CEDAR-30
CLIENT: KING COUNTY SOLID WASTE @ CEDAR HILLS LANDFILL
LOCATION: MAPLE VALLEY, WASHINGTON

SAMPLE SITE:  FLARE #3 OUTLET STACK
SAMPLE DATE:  SEPTEMBER 30, 1992

NITROGEN  SULFUR CARBON CARBON

OXIDES DIOXIDE MONOXIDE  DIOXIDE OXYGEN

TIME (ppm) (ppm) (%) (%) %)
RUN 1 - 14:15-15:15

14:15:00 19.7 1.9 0 8.3 11.8
14:16:00 19.5 1.9 0 7.5 1.5
14:17:00 18.6 1.7 0 7.9 12.0
14:18:00 19.3 1.6 0 7.9 11.6
14:19:00 19.5 1.5 0 8.3 1.7
14:20:00 21.4 1.6 0 8.6 11.0
14:21:00 20.0 1.6 2 8.0 11.2
14:22:00 19.4 1.4 0 7.9 11.8
14:23:00 18.3 1.3 0 7.3 12.0
14:24:00 17.5 1.2 0 7.4 12.1
14:25:00 16.8 1.0 1 7.2 12.4
14:26:00 16.9 1.1 2 7.4 12.5
14:27:00 18.5 1.0 1 7.3 1.9
14:28:00 17.3 0.9 0 7.2 12.3
14:29:00 17.7 1.0 0 7.3 12.3
14:30:00 18.8 0.9 0 7.9 12.1
14:31:00 20.3 1.0 1 8.3 11.5
14:32:00 21.1 1.1 0 8.2 1.2
14:33:00 19.7 1.1 0 8.1 11.4
14:34:00 19.5 1.0 0 7.9 11.6
14:35:00 19.6 0.9 0 8.0 1.7
14:36:00 20.2 0.9 0 8.2 11.6
14:37:00 19.7 0.9 0 7.9 1.4
14:38:00 19.6 0.8 0 8.0 11.6
14:39:00 19.5 0.8 1 8.2 1.7
14:40:00 21.3 0.8 0 8.2 1.1
14:41:00 19.3 0.8 0 7.9 1.7
14:42:00 19.2 0.8 1 7.8 11.8
14:43:00 20.1 0.7 1 8.0 11.8
14:44:00 17.7 0.6 0 7.3 12.0
14:45:00 18.9 0.6 0 7.9 12.0
14:46:00 20.9 0.6 0 8.4 11.6
14:47:00 19.9 0.6 0 8.0 11.4
14:48:00 21.9 0.6 0 8.6 11.2
14:49:00 18.9 0.5 0 7.6 11.3
14:50:00 18.2 0.4 0 7.5 12.2
14:51:00 18.9 0.4 0 7.9 1.9
14:52:00 18.5 0.3 0 7.6 1".7
14:53:00 17.5 0.4 0 7.5 12.3
14:54:00 18.4 0.2 2 7.6 1.9
14:55:00 18.7 0.2 0 7.5 11.9



14:56:00
14:57:00
14:58:00
14:59:00
15:00:00
15:01:00
15:02:00
15:03:00
15:04:00
15:05:00
15:06:00
15:07:00
15:08:00
15:09:00
15:10:00
15:11:00
15:12:00
15:13:00
15:14:00
15:15:00

AVERAGE RUN 1

18.0
19.8
21.2
19.6
20.3
18.5
19.8
17.9
17.7
18.0
17.6
18.5
18.0
19.9
18.4
19.3
19.7
19.3
19.9
18.3

19.1

(ppm)
NITROGEN

OXIDES

0.2

0.

2

0.3
0.2

0.
0.
0.

o
.
nN

0.
(ppm)
SULFUR

DIOXIDE

O 0O 0O 0O 00 00O 0 oo
W NMNN 2O =200 O @ -

2
1
1

7

O 000000 OO0 OO OO O OoO oo

0
(ppm)
CARBON
MONOXIDE

7.7
7.9
8.4
7.7
8.1
7.7
7.8
7.3
7.1
7.4
7.2
7.4
7.4
7.8
7.5
7.6
8.0
7.9
7.9
7.4

7.8

(¢.9)
CARBON
DIOXIDE

12.3
1.7
1.4
11.5
11.7
1.8
1.7
12.1
12.3
12.4
12.4
12.1
12.3
11.8
12.2
11.9
11.5
11.9
1.7
1.9

11.8
(%)
OXYGEN

|4



TIME

RUN 2 - 16:30-17:30
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:

30:00
31:00
32:00
33:00
34:00
35:00
36:00
37:00
38:00
39:00
40:00
41:00
42:00
43:00
44:00
45:00
46:00
47:00
48:00
49:00
50:00
51:00
52:00
53:00
54:00
55:00
56:00
57:00
58:00
59:00
00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00

NITROGEN
OXIDES

(ppm)

17.9
18.9
18.3
17.5
17.2
18.2
19.3
19.7
19.0
19.0
19.4
17.9
17.5
16.6
17.8
18.1
18.1
18.6
19.7
19.5
18.0
19.4
18.2
17.9
18.1
17.8
18.0
18.2
17.6
18.6
18.4
20.3
18.8
17.2
17.0
17.4
17.3
18.1
18.1
19.7
18.5
19.2
17.5
17.4
17.9
18.1
17.6
17.7
18.4
18.7
19.3
19.4

SULFUR
DIOXIDE

(ppm)

4.5
4.5
4.4
4.4
4.3
4.4
4.5
4.4
4.5
4.4
4.4
4.4
4.3
4.4
4.4
4.2
4.4
4.3
4.3
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.5
4.7
5.0
4.9
4.8
4.9
4.9
4.9
4.9
4.9
4.9
5.1
5.1

CARBON
MONOXIDE

(ppm)

CARBON
DIOXIDE
(€3]

7.6
7.9
7.5
7.3
7.2
7.7
8.2
8.3
8.1
7.9
8.2
7.3
7.2
7.0
7.6
7.6
7.6
7.8
8.4
7.9
7.5
8.1
7.5
7.7
7.5
7.4
7.9
7.4
7.6
7.7
7.9
8.4
7.6
7.2
71
7.3
7.1
7.7
7.7
8.2
7.9
7.8
7.2
7.2
7.6
7.3
7.7
7.4
7.6
7.9
8.1
8.0

OXYGEN
1¢.9)

12.2
1.9
11.9
12.2
12.4
12.2
11.6
1.5
1.5
11.6
11.6
12.0
12.2
12.5
12.4
1.9
12.1
11.9
1.7
1.3
12.0
11.8
1.8
12.2
12.0
12.1
12.2
11.9
12.0
12.1
12.1
1.5
11.5
12.2
12.5
12.3
12.3
12.4
12.0
11.6
11.6
1.7
12.2
12.4
12.2
11.9
12.4
12.0
12.1
1.9
1.7
11.6



I

17:22:00 18.5 5.2 0 7.7 1.9
17:23:00 18.9 5.1 0 7.7 1.9
17:24:00 18.6 5.1 1 7.8 11.8
17:25:00 18.5 5.0 0 7.8 1.8
17:26:00 18.2 5.0 0 7.5 12.0
17:27:00 19.1 5.1 0 7.9 11.8
17:28:00 19.2 5.0 0 8.1 11.8
17:29:00 19.2 5.0 0 8.1 1.6
17:30:00 19.4 5.0 0 8.1 1.5
AVERAGE RUN 2 18.4 4.6 0 7.7 11.9
(ppm) (ppm) (ppm) (€3] (%)
NITROGEN  SULFUR CARBON CARBON OXYGEN

OXIDES DIOXIDE MONOXIDE  DIOXIDE



FILE NAME:
CLIENT:

LOCATION:

SAMPLE SITE:
SAMPLE DATE:

TIME
RUN 3 - 08:17-09:17
08:17:00
08:18:00
08:19:00
08:20:00
08:21:00
08:22:00
08:23:00
08:24:00
08:25:00
08:26:00
08:27:00
08:28:00
08:29:00

08:30:
08:31:
08:32:
08:33:
08:34:
08:35:
08:36:
08:37:

00
00
00
00
00
00
00
00

08:38:00

08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:
08:

39:
40:
:00
42:
43:
44:
45:
46:
47:
48:
49:
50:
:00
52:
53:
54:
55:
56:
57:

41

51

00
00

00
00
00
00
00
00
00
00
00

]
00
00
00
0o
00

GAS LOG MEASUREMENT DATA

5GASES\CEDAR-01

KING COUNTY SOLID WASTE @ CEDAR HILLS LANDFILL
MAPLE VALLEY, WASHINGTON
FLARE #3 OUTLET STACK

OCTOBER 1, 1992

NITROGEN
OXIDES

(ppm)

19.6
19.2
18.7
18.4
17.7
17.2
16.9
16.9
17.8
16.5
17.3
18.6
18.4
19.5
15.9
16.5
15.9
17.5
14.7
15.2
17.0
17.7
17.8
16.0
16.0
14.9
16.1
16.5
17.1
16.3
16.2
14.7
15.8
17.0
16.7
16.3
15.9
16.0
16.8
16.8
16.2

SULFUR
DIOXIDE

{ppm)

5.7
5.8
5.8
5.8
5.9
5.8
5.8
5.7
5.7
5.7

v
~

w
~

[V IRV RV, IV, RV BV, BV, I, BV IV Y IV IV, RV, R, RV, RV, IRV, RV, RV RV RV IRV, RV, SV, RV RS I« S|
W N 0NN WWW WSSy St OO0 N NN YO DO YO

CARBON
MONOXIDE

(ppm)

—_ O O O = = ONN =2 OO0 0O N NNN=2 @ W W W= U WRNWNDWSENDW =S @ =20 -2WN

CARBON
DIOXIDE
X

8.4
8.1
8.2
7.9
7.6
7.4
7.2
7.5
7.7
7.6
7.7
8.3
8.2
8.2
7.0
7.5
7.0
7.6
6.9
6.7
7.9
8.0
7.7
7.2
7.0
7.0
7.1
7.4
7.5
7.2
7.0
6.6
7.2
7.4
7.3
7.3
7.1
7.2
7.5
7.2
7.1

OXYGEN
1¢))

11.4
1.4
11.6
1.5
11.8
12.1
12.5
12.3
11.9
12.2
12.1
11.6
11.6
1.3
12.3
12.2
12.2
12.3
12.7
12.6
12.6
1.7
1.7
12.2
12.5
12.8
12.4
12.4
12.3
12.2
12.5
12.8
12.7
12.3
12.3
12.3
12.6
12.5
12.2
12.2
12.5

1N



08:58:00
08:59:00
09:00:00
09:01:00
09:02:00
09:03:00
09:04:00
09:05:00
09:06:00
09:07:00
09:08:00
09:09:00
09:10:00
09:11:00
09:12:00
09:13:00
09:14:00
09:15:00
09:16:00
09:17:00

AVERAGE RUN 3

17.1
16.6
15.9
16.9
16.3
16.9
16.6
16.3
15.9
16.1
15.4
15.9
17.1
15.7
16.3
15.9
16.0
15.7
16.8
16.8

16.7

(ppm)
NITROGEN

OXIDES

5.2
5.3
5.3
5.3
5.2
5.1
5.2
5.3
5.2
5.2
5.3
5.2
5.2
5.1
5.2
5.3
5.2
5.3
5.2
5.2

5.4
(ppm)
SULFUR
DIOXIDE

O O N W WNWSD VT caaihidla 00000

1
(ppm)
CARBON
MONOXIDE

7.6
7.4
7.1
7.4
7.3
7.4
7.6
7.1
7.0
7.4
6.9
7.1
7.5
7.0
7.3
7.1
7.2
7.3
7.5
7.4

7.4

(%)
CARBON
DIOXIDE

12.4
12.2
12.5
12.3
12.3
12.2
12.3
12.2
12.6
12.5
12.7
12.6
12.1
12.5
12.4
12.4
12.5
12.4
12.2
12.1

12.2
X)
OXYGEN

Y



Cﬁ\wm\\ ﬁm‘&} "1.20 B

AVT=ST

AIR QUALITY, INC

CONTINUOUS ANALYZERS CHECKLIST

Oxygen (OQ5)

Infrared Industries Model 2200 Oz Analyzer

Carbon Dioxide (CO,)
Infrared Industries Model 702D CO, Analyzer

Automated Custom Systems Model 3300 CO2 Analyzer

Carbon Monoxide (CO)
Automated Custom Systems Model 3300 CO Analyzer

Thermo Environmental Instruments Model 48 CO Analyzer

Sulfur Dioxide (SO5)

Monitor Labs Model 8850 SO2 Analyzer

Monitor Labs Model 8730 NOx/SO2 Dilution Module
Western Research Model 721AT SO2 Analyzer

Nitrogen Oxides (NO,)
Monitor Labs Model 8840 NOx Analyzer
Monitor Labs Model 8730 NO/SO2 Dilution Module

Thermo Environmental Instrument Model 10S NOx Analyzer

Hydrocarbons (HC)

Byron Model 301 HC Analyzer
Infrared Industries Model 702D HC Analyzer
Infrared Industries Model 703 HC Analyzer

RN Rk

\ A



C*iLr Hill F’ HZSh

CYLINDER #
AAL-6733

AAL-16929
CcC-881
CC-5210
CC-5724
CC-577M
CC-7135
CC-10437
CC-14468
CC-16047
CC-17221
CC-18833
CC-18862
CC-36225
CC-56097
CC-59089
CC-59232
CC-59377
CC-61175
CC-62049
CC-68127
CC-68130
CC-69475
CC-70304
CC-70636
CC-70643
CC-72505
CC-72573
CC-72664
CC-77479
CC-80456
CC-87632
CC-91907
CC-93766
CC-94026
CC-101167
CC-101190

\\\\\\\\H\\\\\L\\\\\\H\H\\HHH\\H

ANVT=ST

AlR AR QUALITY, Ty, INC

EXP. DATE

H,S - 10.86 ppm
94.9 ppm SOz, 81.5 ppm NOy
52.2 ppm SOz, 56.0 ppm NOx

91.0 ppm Propane

143 ppm SO2, 5.32% O2

30.9 ppm Propane

207 ppm SO2, 200 ppm NOy

88.7 ppm SO2, 80.7 ppm NOx

93.1 ppm Propane

464 ppm SOg, 453 ppm NOy

57.0 ppm SO2, 59.4 ppm NOy

497 ppm CO, 12.0% CO5, 10.1% O2
322 ppm SO32, 9.95% O2

15.1 ppm H2S, 4.05% 02

89.1 ppm SOz2, 90.9 NOx

964 ppm CO

932 ppm SO2, 905 ppm NOx

98.7 ppm CO, 5.99% CO2, 15.4% O2
86 ppm SO2, 86 ppm NOy

89.6 ppm SO2, 0.5 ppm NOy

498 ppm CO

107 ppm SO2, 272 ppm NOy, 279 ppm CO
5.00% Propane

606 ppm CO, 12.00% COz2, 10.00% O2
17.2 ppm CO, 25.0% COz, 4.99% O2
3.00% Propane

93.9 ppm SO2, 94.8 ppm NOx

219 ppm SO2, 217 ppm NOy

49.0 ppm SOg2, 123 ppm NOy, 130 ppm CO
9.00% Propane

51.5 ppm Propane

606 ppm CO, 12.00% CO», 10.01% O2
429 ppm SOz, 447 ppm NOx

186 ppm SO2, 230 ppm NOx

186 ppm SO2, 236 ppm NOx

500 ppm CO, 12.00% CO2, 9.85% O2
498 ppm CO, 12.01% CO», 9.99% O2

120



NEET

CANISTER SAMPLING FIELD DATA SHEET

Tgd-|

A GENERAL INFORMATION
SITE LOCATION: # 3 Fl pr € TNET SHIPPING DATE: lo /4
SITE ADDRESS: LELD AR Wills CANISTER SER X
pap P St S T i— SAMPLER 1D: S [ — INCET
Mage \Bleg W/ OPERATOR:_SMZERC
SAMPLING DATE: | 3200 CANISTER LEAK
[ CHECK DATE:
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE
T{TERIOR | AMBIENT | MAXIMUM MINIMUM CANISTER PRESSURE
starT | UG 30 £ —~29.5 %
§TOP i 'E g M
SAMPLING TIMES FLOW RATES
LOCAL| ELAPSED TIME TANIFOLD | CANISTER |FLOW CONTROLLER
TIME |METER READING FLOW RATE | FLOW RATE READOUT
sTart | TS w100 mbs/
stop | 151 T

SAMPLING SYSTEM CERTIFICATION DATE:

DATE:

QUARTERLY RECERTIFICATION

C. LABCRATORY INFORMATION
DATE RECEIVED:

RECEIVED BY:

INITIAL RRESSURE:

FINAL PRESSURE:

DILUTION FACTOR:

ANALYSIS
GC-FID-ECD DATE:

GC-MSD-SCAN DATE:

A
[/ 77 P

GC-MSD-SIM DATE:

RESULTS :

GC-RD-ECD:

GC-MSD-SCAN:

GC-MSD-SIM:

121



|22

SV &
U LQ’]’ CANISTER SAMPLING FIELD DATA SHEET T 47/ //Cf" 2
A. GENERAL INFORMATION i
<ITE LOCATION: 2.3 Hr#’“’— I'Usta SHIPPING DATE: /” [ figb,
SITE AD C i ;)| CANISTER S
ﬂf ?Lﬁ; . SAMPLER ID: ‘& INLET
| ] OPERATOR: ___BSM/=R(
SAMPLING DATE: 2. [ 30fac CANISTERLEAK  /
ol CHECK DATE:
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE
INTERIOR | AMBIENT | MAXIMUM| MINIMUM CANISTER PRESSURE
start_| W3 | 3P - —295 1
STOP Wz | 2¢F | 7
i I
SAMPLING TIMES FLOW RATES
LOCAL| ELAPSED TIME MANIFOLD | CANISTER |FLOW CONTROLLER
TIME |METER READING FLOW RATE | FLOW RATE READOUT
stART | l(0-30 N
{
STOP (2:30

SAMPUING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABGRATORY INFORMATION
DATE REGENED’

RECEIVED BY: —
m@ RQESSURF o % (0/5 /éf\/

GC-FID-ECD DATE: 0

GC-MSD-SCAN DATE: \ZERT Y/ I

GC-MSD-SIM DATE: ! »
RESULTS :

GC-FID-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

ﬁ(ééﬂnﬁ Dar
szcm*@j:;mt{




e CANISTER SAMPLING FIELD DATA SHEET T LIE3

A GENERAL INFORMATION _
<iTe LocaTION:_F 2 ZLaA E TNET  SHIPPING DATE: /142
SITE ADDRESS: CENn A Hills £AvAEN  CANISTER SER‘%’U'#P@, Sys—

. SAMPLER ID: — INLET

[ OPERATOR:

SAMPLING DATE: — 10 [ ({27 CANISTER LEAK
‘ CHECK DATE:

B. SAMPLING INFORMATION
TEMPERATURE PRESSURE

TERIOR | AMBIENT | Maxavum] minvuM | [ CANISTER PRESSURE
sTarT | (0% 5% ~ : —295"
STOP (0 | G+ q

y
FLOW RATES |
CANISTER |FLOW CONTROLLER
FLOW RATE READOUT
i I\T)-(Sﬁﬂ
A

SAMPLING TIMES

LoCAL] ELAPSED TIME
TIME {METER READING

START |9\t

stop | AL H

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABGRATORY INFORMATION

DATE RECEIVED:
RECEIVED BY: D

INITIAL RRESSURE: I
FINAL PRESSURE: O ( of§ %) v
DILUTION FACTOR:
ANALYSIS
GC-FID-ECD DATE: L
GC-MSD-SCAN DATE: [o/5]9 %Q/
GC-MSD-SIM DATE; i
RESULTS :

GC-FID-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

@e-’}/b&v% DQ /

sxon@\:\jmmmf




24

CANISTER SAMPLING FIELD DATA SHEET

A GENERAL!NFORMATION / /
SITE LOCATION: 22 Lldut” _Lica— SHIPPING DATE: [ 15142
SITE ADDRESS:MMQAA— CANISTER senux;u/o 470 -
A LRy AL SAMPLER ID: -/ TyNGeT . £TE
/ i OPERATOR:. 2 440
SAMPLING DATE: ! HEWE CANISTER LEAK
CHECK DATE:
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE 7 &by 7’ -/
INTERIOR | AMBIENT | MAXIMUM{ MINIMUM CANISTER PRESSURE
START | /0 90 - So0. 8
stop | /07 L7 0.0
SAMPLING TIMES FLOW RATES
LOCAL| ELAPSED TIME MANIFOLD | CANISTER |FLOW CONTROLLER
TME |METER READING FLOW RATE | FLOW RATE READOUT
START |//./5 O.0 ST S Al
stop |/2/5 H0.0

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY INFORMATION
DATE RECEIVED:

RECEIVED BY:
INTIAL RRESSURE: o____ 40

FINAL PRESSURE: [3 P32 /6 / 23
DILUTION FACTOR:
ANALYSIS

GC-FID-ECD DATE: /
GC-MSD-SCAN DATE: /else

GC-MSD-SIM DATE:
RESULTS:

GC-RD-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

ﬁwé&M Dar

TUREJ‘HTLE
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CANISTER SAMPLING FIELD DATA SHEET

A GENERAL INFORMATION
SITE LOCATION:.2Z LAzt TLET - SHIPPING DATE: -

SITE ADDRESS: (et (bl £ A/ Tt CANISTER SERIAL NO =T

W AI T YLy L4 SAMPLER 1D: =
7 OPERATOR: X 2 =zd,

SAMPLING DATE: /-5 ZZ CANISTER LEAK
CHECK DATE:

B. SAMPLING INFORMATION
TEMPERATURE PRESSURE

S TERIOR | AMBIENT | Maxamum| miNivuM | | CANISTER PRESSURE Tuybrt-2

START \ /oo 45 - 275"
-gTOP._| /03 | 45 2.9

SAMPLING TIMES FLOW RATES

LOCAL| ELAPSED TIME MANIFOLD | CANISTER |[FLOW CONTROLLER
TIME |METER READING FLOW RATE | FLOW RATE READOUT

START |/2. Zo 0-0 Soco/i,
stop l/3.z0| ®o-0

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY INFORMATION

DATE RECEIVED:
RECEIVED BY:
INFTIAL RRESSURE: 9] . W W ln s
FINAL PRESSURE: (Y p7od VA =
DILUTION FACTOR:
ANALYSIS
GC-FID-ECD DATE: [t
GOMSD.SCANDATE_ 1176 /%41 &)
GC-MSD-SIM DATE:; o
RESULTS :

GC-RID-ECD:
GC-MSD-SCAN:

GC-MSD-SIM: o]
é/} &“7 DQI‘

SIGRATURE/TITLE
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CANISTER SAMPLING FIELD DATA SHEET

A. GENERAL INFORMATION

SITE LOCATION: 2.3 245 rappnr— SHIPPING DATE:
SITE ADDRESS: _(e2de Meel jungrme CANISTER SERIALNO.___54 =
DL Yl gy AR SAMPLERID: __&-5 _ sacce>— RETEST
7 OPERATOR: £ 7, von-
SAMPLING DATE: .7/ 5-5>_ CANISTER LEAK
, CHECK DATE-_
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE J 04 /? }-r
INTERIOR { AMBIENT | MAYXIMUM| MINIMUM CANISTER PRESSURE
STARY | s« 24y : | 300"
stoP | p/ . 42 ~ o0
SAMPLING TIMES | FLOW RATES

LOCAL| ELAPSED TIME MANIFOLD | CANISTER FLOW CONTROLLER
TIME {METER READING FLOW RATE | FLOW RATE READOUT

START |/5 25 o .0 S0 dov v
STOP N4 74 HO.co

SAMPUNG SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY INFORMATION
DATE RECEIVED:
RECEIVED BY: >
INITIAL RRESSURE: -
FINAL PRESSURE: (2 [z 4¢ / / 4 / ? >
DILUTION FACTOR: | T
ANALYSIS ,

GC-FID-ECD DATE: t W

GC-MSD-SCAN DATE: sy @ %

GC-MSD-SIM DATE: L

RESULTS :

GC-FID-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

ﬁﬁé;‘/‘ﬁ/ Deaf

s:cN@jUREmTLE




CANISTER SAMPLING FIELD DATA SHEET

A GENERAL INFORMATIGN | o/ /
SITE LOCATION: H _3 F Ly & QUT(ET SHIPPING DATE: o é 77/
'SITE ADDRESS: 4 MiLLs L4up Al CANISTERS O. 2}

: SAMPLER ID: RyN{ — OVTiEr

M. . =%  OPERATOR: M =e{

SAMPLING DATE: 2 llso;ﬂ( St CANISTER LEAK

T CHECK DATE
B. SAMPLING INFORMATION @’ o ,
TEMPERATURE PRESSURE

INTERIOR | AMBIENT | macamum| sanvum CANISTER PRESSURE
START ‘(D(DPF %QDF : : bzq‘ff&f’,“}s o
STOP MRS AR
' SAMPLING TIMES

LOCAL| ELAPSED TIME MANIFO

TIME |METER READING FLOVS-RATE
sTART | |4]S
STOP (S5

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABGRATORY INFORMATION SRR
DATE RECEIVED: S
RECEIVED BY:
INITIAL RRESSURE:
FINAL PRESSURE:
DILUTION FACTOR:
ANALYSIS

GC-FID-ECD DATE: ‘ !/ S

GC-MSD-SCAN DATE: [o/</9n A S

GC-MSD-SIM DATE: 7 :
RESULTS :

GC-FID-ECD: o
GC-MSD-SCAN:

GC-MSD-SIM ' } ‘
[O’\CO//VS;M//P D[]/ |

1217

l(///'(f~§/
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- /?M CANISTER SAMPLING FIELD DATA SHEET

awTLl:f_ J(///)-—S/‘

A. GENERAL INFORMATION

SITE LOCATION:_# 2 f é_'M- 1z U’UTEE(' SHIPPING DATE: —_{° // /:i;z/(

ADDRESS: CEdnt & LiLs Lo~ FYl  CANISTERS NO
W SAMPLER ID: 2.~ QUTCET

OPERATOR: L(S"l /ERL

SAMPLING DATE: .9, !“t CANISTER LEAK ~
CHECK DATE:
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE
INTERIOR | AMBIENT | MAXIMUM| MiNMuM | [ CANISTER PRESSURE
starT_| 1630 | IYF ~ | — 295"
stor | o] 4 | 2
SAMPLING TIMES | FLOW RATES
LOCAL| ELAPSED TIME MANIFOLD | CANISTER [FLOW CONTROLLER
TIME |METER READING|  |FLOW RATE | FLOW RATE READOUT
start | 16°30 GO inls o
stop | (730 v’

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY INFORMATION

DATE RECEIVED:
RECEIVED BY: -
INITIAL RRESSURE: ~2 S 0 /
FINAL PRESSURE: L (;)V ( J/%/
DILUTION FACTOR:

ANALYSIS
GC-FID-ECD DATE: ,
GC-MSD-SCAN DATE: (OIY /9 p@/
GC-MSD-SIM DATE: -

RESULTS :

GC-FID-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

@d/b%rzwm un
SIGNATU
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‘2 e > - _
—— L & CANISTER SAMPLING FIELD DATA SHE
° gL
A. GENERAL INFORMATION _ : / /ﬂ'
SITE LOCATION: B3 L/A2E QUT(ET SHIPPING DATE: {0/ - .
SITE ADDRESS: LB 1L LaAfy  CANISTER SERALNO 5HZ_ —
* L - SAMPLERID:

SAMPLING DATE: [0/ T CANISTER

B. SAMPLUING INFORMATION _ : )
TEMPERATURE ' , PRESSURE

INTERIOR | AMBIENT | MAXIMUM) MINIVUM 'CANISTER PRESSURE
s | 06| suF [ =>4 =5 |
_ sTOP I M (g '~ s S ¢

" SAMPLING TIMES

LOCAL| ELAPSED TIME CANISTER |[FLOW CONTROLLER
TiME |METER READING| FLOW RATE READOUT

sTarT |91 Kl 200
stop |1} s

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

FLOW RATES

C. LABGRATORY INFORMATION
DATE RECEIVED: o
nf_crzliveo BY: e |
INITIAL RRESSURE:
FINAL PRESSURE: [ op o § /&; V
DILUTION FACTOR: -
ANALYSIS

GC-FID-ECD DATE: )

GC-MSD-SCAN DATE: /19 /é/
GC-MSD-SIM DATE: -

RESULTS :

GC-RD-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

(7;0&%,[ DCI/'

Q«fwmmmmf_
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Figure 7. . EPA Method 4 Moisture Sample Train.

1. Sampling nogzle

2. Sampling probe sheath

3. Heated sample probe liner

4. Connective glassware

5. Heated compartment

6. Impinger case - contains ice during sampling

1. First impinger containing 100 ml H20

8. Modified Greenburg-Smith impinger containing 100 ml H20
9. Third impinger - empty

10. Fourth impinger containing indicating silica gel desiccant
11. Impinger exit gas temperature sensor

12. Umbilical cord - vacuum line

13. Vacuum gauge

14. Fine and coarse adjustment valves

15. Leak free pump

16. By-pass valve

17. Dry gas meter with inlet and outlet temperature sensors
18. Orifice meter with magnehelic gauges

19. S-type pitot tube with magnehelic gauges

20. Fluke multi-channel digital thermocouple indicator



ER)

spewRYds wA)ss dwes p1-OL * ¢ ain3iy

ITeEM 1O®IS
A 9ATeA JJo-Jnys - oUT §S 10
Jjo-ngs yim .\l o woaL

19)5TUUR)) —

98nen) umnoep
our] SS 10 UOP L, pAESH




134

METHOD 1 - LOCATION OF TRAVERSE POINTS

Circular Stacks

TRAVERSE DISTANCE.
POINT % of drameter

4.4
147
295
705
853
956

DU W -

Figure 1.3. Example showing circular stack cross section divided into
12 equal areas, with location of traverse points indicated.

TABLE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
{Percent of stack diameter from inside wall to Uraverse point)

Number of traverse points on a diameter—
Traverse point number on a dameter
2 4 6 8 w0 | 12 | 4] 16| 1820} 22| 2
1. 1a6] 67| 44| 32| 26] 21| 18] 18] 1a} 13| L1 A1
2 | gsa| 250| 146 | 105| 82| 67| 57| 48| 44| 39) 35} 32
B e sp s st e e 7e0| 206 | 194 | 146| 1181 99} 85} 75| €7} 60| 55
‘.. 933 704 | 323 226 17.7 | 146 125} 109} 97} 87] 79
s ac4 | 67.7] 342| 250| 201 ] 169 | 146 129 11.6] 105
6 956 | 806 | 658 | 356 | 269 | 22| 188 165 | 146 132
7 895 | 774 | 64.4| 366 | 28.3| 236 | 204§ 180} 161
8 968 | 854 | 750) 634 375 206 250 21.8 ] 104
9 918 | 823 | 731 625 382} 306 | 262 | 230
T — 974 | 882| 799 71.7| 61.8| 388 315 27.2
BSOSO ARSI SURess SOSSSUOS e 933 | es.a| 780 704 ] 612 393 | 323
12 . "l o7 90| 831 764 | 664 | 607 | 30.8
3 043 ] 875 | 812} 750 e85 | 60.2
14... 962 | 91.5| 854 | 796 | 738 | 67.7
15 95.1 | 89.1| 835 | 78.2 | 728
16 984 | 925 87.1| 820} 77.0
17 .1 956 | 003} 654 | 806
OO TSSOSO ORITN NUSOIOR NPRSPIS SO 1. .lese! 933l 884l 839
Rectangular Stacks
For a rectangu-
lar cross section, an equivalent diameter T ! |
(D, shall be calculated from the following o ' o R T
equation, to determine the upstream and 1 | !
downstream distances: U D
- T 1 -1
[+] : [} | o ; o
2LW | }
D - s it |- — -
(L+W) | | |
o | o ' o | °
' |
A 1 1 )

where L=length and W=width.
Figure 1.4. Example showing rectangular stack cross
section divided into 12 equal areas, with a traverse
point at centroid of each area.



MINIMUM NUMBER OF TRAVERSE POINTS

MINIMUM NUMBER OF TRAVERSE POINTS

METHOD 1 - MINIMUM NUMBER OF TRAVERSE POINTS

«
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (OISTANCE Al

0s 1.0 1.5 2.0 28
0 I T T T T T 1]
* MIGHER NUMBER tS FOR T 'DISTURBANCE
RECTANGULAR STACKS OR DUCTS A
“r ! MEASUREMENT! 7]
‘ - SITE
0 8 ' _
24 OR 25° 1
2 k!onsrunamct
20
20— L ] -
16  STACK DIAMETER> 0.61m {24 in)
12
o | 8 or9* ]
« FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND. EXPANSION. CONTRACTION. E1C.)
STACK DIAMETER = 0.30 TO 0.61 m (1224 in}
0 I | | | | | L
2 3 4 [ 6 7 9 10
*
OUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE 8)
Figuce 1-1. Minimum number of traverse points for particulate traverses.
OUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
0s 1.0 LK 2.0 2s
5o T T T T T T T
8 HIGHER NUMBER IS FOR T DISTURBANCE
RECTANGULAR STACKS OR DUCTS N
40— \ £ASUREMENT |
-1 L — - SITE
8 | ]
w pb—
L leSTU%BANCE
0+ J
16 STACK DIAMETER > 0.61m (24 in}
[ 12
wH gOR9* T
I
STACK DIAMETER = 0.30 TO 0.61 m (12:24 in)
0 i { L | | | [
2 3 4 1 6 ? [} 9 10

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE 8)

Figure 1-2. Minimum number of traverse points for velocity tnonparticulate) traverses.
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METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CALCULATIONS

5.1 Nomenclature.

A=Cross-sectional ares of stack, m*(ft?).

Bw=Water vapor in the gas stream (from
Method $ or Reference Method 4), pro-
portion by volume.

C, =Pitot tube coefficient, dimensionless.

K, =Pitot tube constant,

34.97 —

m [ (g/g-mole)(mm Hyg) ]ln
sce (°K)(mm 1§,0)

for the metric system and

ft [ (Ib/lb-mole) (in. 11g)
8549 e L TR (im. 1,00

for the English system.

M, =Molecular weight of stack gas, dry basis
(see Bection 3.6) g/g-mole (1b/1b-mole).

M,=Molecular welght of stack gas, wet
basis, g/g-mole (1b/ib-mole).

=M¢(1-B..) +18.0 B..
Eq. 2-5
P, ~Barometric pressure at measurement
site, mm Hg (in. Hg).
P, =8tack static pressure, mm Hg (In, Hg).
P,=Abseolute stack gas pressure, mm Hg (in.
Hg).
=P|..+P' Eq. 2-6

Eq. 2-6

P,,=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

Qu=Dry volumetric stack gas flow rate cor-
rected to standard condlitions, dscm/hr
(dscf/hr).

L =8tack temperature, °C ("F),

T,=Absolute stack temperature, ‘K, ("R).

=273 + ¢ for metric.

Eq. 2-7
=460 + & for English.
Eq. 2-8

T..=Standard absolute temperature, 293 "K
(528" R).

n=Average stack gas velocity, m/sec ({t/
sec).

A, =Velocity head of stack gas, mm H,O (in.
H,0).

3,600 =Conversion factor, sec/hr.

18.0=Molecular weight of water, g/g-mole
(1b/1b-mole).

5.2 Average Stack Gas Velocity.

0.=K,Co(VAD)ave ’?(;{‘)

Equation 2-9

5.3 Average Stack Gas Dry Volumetric
Flow Rate.

0001~ Buund (i) (2
Qu=3.600(1 - Byy) —
“ Tl tary) P-‘

Eq. 2-10

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS

6.1 Nomenclature.
M.=Dry molecular weight, g/g-mole (ib/1b-
mole).
%EA =Percent excess air.
%COs=Percent CO, by volume (dry basis).
%QO\=Percent O, by volume (dry basis).
%CO=Percent CO by volume (dry basis).
%N,=Percent N, by volume (dry basis).
0.264=Ratlo of O, to N, in air, v/v.
0.280=Molecular weight of N, or CO, divid-
ed by 100.
0.32;)°=6Molecular weight of O, divided by
O.“i)o-oMolecul&r weight of CO, divided by

6.2 Percent Excess Air. Calculate the per-
cent excess alr (if applicable), by substitut-
ing the appropriate values of percent O,
CO, and N, (obtained from Section 4.1.3 or
4.2.4) into Equation 3-1.

% EA=

%0,-0.6% CO
x
0.264% N«(%0.-0.5% CO)

100

Eq. 3-1

Note: The equation above assumes that
ambient air is used as the source of O, and
that the fuel does not contain appreciable
amounts of N, (as do coke oven or blast fur-
nace gases). For those cases when apprecia-
ble amounts of N, are present (coal, oil, and
natural gas do not contain appreciable
amounts of N,) or when oxygen enrichment
is used, alternate methods, subject to ap-
proval of the Administrator, are required.

8.3 Dry Molecular Weight. Use Equation
3-2 to calculate the dry molecular weight of
the stack gas

My=0.440(%C0,)+0.320(%0,) +
0.280( %N, + %CO)

Eq. 3-2

1%
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METHOD 4 - STACK GAS MOISTURE CALCULATIONS

2.3.1 Nomenclature.

B~ =Proportion of water vapor, by volume,
in the gas stream.

M .=Molecular weight of water, 18.0 g/g-
mole (18.0 Ib/1b-mole).

P.=Absolute pressure (for this method,
same &s barometric pressure) at the dry
gas meter, mm Hg (in. Hg).

Pus=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

R=Ideal gas constant, 0.06236 (mm Hg)
(m*)/(g-mole) (*K) for metric units and
21.85 (In. Hg) (ft*/(Ib-mole) (‘R) for
English units.

T w = Absolute temperature at meter, °K
CR).

T.a=Standard absolute temperature, 293°
K (528°R).

Vu=Dry gas volume measured by dry gas
meter, dem (def).

AVae=Incremental dry gas volume measured
by dry gas meter at each traverse point,
dem (dcef).

Vawa=Dry gas volume measured by the dry
gas meter, corrected to standard condi-
tions, dsem (dscf).

Vecour=Volume of water vapor condensed
corrected to standard conditions, scm
{scf).

Vewo=Volume of water vapor collected in
silica gel corrected to standard condi-
tions, sem (scf).

V,=Final volume of condenser water, ml.

Vi=1Initial volume, if any, of condenser
water, ml.

W,=Final weight of sllica gel or silica gel
plus impinger, g.

W, =Init{al welght of silica gel or silica gel
plus impinger, g.

Y =Dry gas meter calibration factor.

P e=Density of water, 0.9982 g/ml (0.002201
Ib/ml),

23.2 Volume of Water Vapor Condensed.

(V' — Vi)peRToia
A uer

Vecuny =

= K(V,—V))
Eq. 4-1

K,=0.001333 m>/mi for metric units
=0.04707 ft*/m] for English units

2.3.3 Volume of Water Vapor Collected in
Stlica Gel.

(W, —W)RT.o

Vm(ﬂd) =
PraM,.
= K(W,—~ W)
Eq. 4-2
Where:
K ,=0.001335 m*/g for metric units
=0.04715 ft*/g for English units
2.3.4 Sample Gas Volume.,
(Pm}{Tsca)
Vosa) = V¥ ——e
(Pﬂd)(rn)
Ve P
= K¥ ——
rﬂ
Eq. 4-3

Where:
X,=0.3858 *K/mm Hg for metric units
=17.64 "R/in. Hg for English units

NotE: If the post-test leak rate (Section
2.2.6) exceeds the allowable rate, correct the
value of V,, In Equation 4-3., as described in
Section 6.3 of Method 5.

2.3.5 Moisture Content.

Vieewiat + Viesgeay

Vieoi1 + Veewgtora) + Vi

Eq. 4-4
NotE: In saturated or moisture droplet-
laden gas streams, two calculations of the
moisture content of the stack gas shall be
made, one using a value based upon the
saturated conditions (see Section 1.2), and
another based upon the results of the Im-
pinger analysis. The lower of these two
values of B, shall be conslidered correct.



Vmstd

gr/dscf

antd

NOMENCLATURE [ 3Y
METHOD 5 CALCULATIONS

Volume of gas sample measured by the dry gas mecter, corrected
to standard conditions, dscm (dscf).

Dry gas meter calibration factor

Barometric pressure at the sampling site, mm Hg (in. Hg)

Average pressure differential across the orifice meter,
mm H,O (in. H,0)

Absolute average dry gas meter temperature, °K (°R)
Dry standard cubic meters

Dry standard cubic feet

Weight of residue in acetone wash

Mass of residue of acetone after evaporation, mg
Acetone blank residue concentration, mg/g

Volume of acetone blank

Volume of acetone used in wash, ml

Total amount of particulate matter collected, mg

Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, mg/dscm (gr/dscfl)

grains per dry standard cubic foot

Volume of water vapor in the gas sample, corrected to
standard conditions, scm (scf)

Water vapor in the gas stream, proportion by volume
Molecular weight of stack gas, g/g-mole on dry basis
Molecular weight of stack gas, g/g-mole on wet basis

Stack gas velocity, calculated by Method 2, Equation 2-9,
using data obtained from Method 5, m/sec (ft/sec)

Pitot tube coefficient, dimensionless
Velocity head of stack gas, mm HzO (in. H,0)

Absolute stack gas pressure, mm Hg (in. Hg)



Qstd
dscf/min

acfm
I

A

n

NOMENCLATURE (continued)
METHOD 5 CALCULATIONS

Dry volumetric stack gas flow rate corrected to standard
conditions, dscm/hr (dscf/hr)

dry standard cubic feet per minute (also identificd
as defm or scfm)

actual cubic feet per minute
Percent of isokinetic sampling

Cross-sectional area of nozzle, m? (ftz)
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Exhibit 1

Air, Water & Hazardous Waste

Sampling, Analysis & Consultation

COAST-TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratorics (53
g:ﬁi:_r ICAL 141 Suburban Road  «  SanLuis Obispo, CA 93401 + (805) 5432553 Fax (805) 543-2685
751 5. Kellogg, Suite A * Goleta, CA 93117 « (805)964-7838 ¢ Fax (805) 967-4386
SERVICES 1885 North Kelly Road  * Napa, CA 94558 « (707)257-7211 * Fax (707) 226-1001
9333 Tech Center Dr., Ste. 800 = Sacramento, CA 95826 . (916)368-1333 ° Fax (916) 362-2484
2400 Cumberland Dr.  * Valparaiso, Indiana 46383 « (219 464-2389 - Fax (219) 462-2953
Lab Number : G-4000-4
CLIENT: ATIN: Project . TEST PROJECT
Coast—to—Coast Analytical Services
141 Suburban Rd. Ste. C-4 Analyzed @ 11/05/90
San Luis Obispo, CA 93401 Analyzed by: PI
Method . EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Zero Air Blank Air A. Sampler 11/03/90 11/03/90
CONSTITUENT (CAS RN) *PQL RESULT NOTE
pg/cu M pg/cu M
1,1-Dichloroethene (75354) 0.5 Not Found
cis-1,2-Dichloroethene (156694) 0.5 Not Found
trans—l,Z—Dichloroethene (156605) 0.5 Not Found
Dichloromethane (75092) S Not Found
1, 2—Dichlofopropane (788175) 0.5 Not Found
cis-1,3-Dichloropropene (10061015) 0.5 Not Found
trans-1,3-Dichloropropene (10061026) 0.5 Not Found
Ethylbenzene (100411) 1. Not Found
2-Hexanone (591786) 0.5 Not Found
4-Methyl-2-Pentanone (MIBK) (108101) 0.5 Not Found
Styrene (100425) 1 Not Found
1, 1,2,2—Tetrach10roethane (79345) 1 Not Found
Tetrachloroethene (PCE) (127184) 1 Not Found
Toluene (108883) 1 Not Found
1,1, 1-Trichloroethane (TCA) (71556) 1 Not Found
1, 1,2—Trichloroethane (79005) 1. Not Found
Trichloroethene (TCE) (79016) 0.5 Not Found
Trichlorofluoromethane (F-11) (75694) 1. Not Found
Trichlorotrifluoroethane (F-113) (76131) 2 Not Found
Vinyl Acetate (108054) 5 Not Found
vinyl Chloride (75014) 0.5 Not Found
Xylenes, Total 1. Not Found
Percent Surrogate Recovery 100.

RESULTS listed as 'Not Found' would have been
% Practical Quantitation Limit

11/28/90

LRH/1rh/pi

reported if present at Or above the listed PQL

Respectfully submitted,

COAST-TO-COAST ANALYTICAL SERVICES, INC.

Gesheng Dai, Ph.D., Group Leader

Laurence R. Hilpert, Ph.D.
Vice President
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Exhibit 1
Air, Water & Hazardous Waste Sampling, Analysis & Consultation

COAST o Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories \6 4.
g::f;ﬂc AL 141 Suburban Road e San Luis Obispo, CA 93401 (805) 543-2553 = Fax (805) 543-2685
751 5. Kellogg, Suite A = Goleta, CA 93117 e (805)964-7838 - Fax (805) 967-4386
SERVICES 1885 North Kelly Road = Napa, CA 94558 . QON257-7211 +  Fax (707)226-1001
9333 Tech Center Dr., S5te. 800 = Sacramento, CA 95826 e (916)368-1333 = Fax (916) 362-2484
2400 Cumberland Dr. »  Valparaiso, Indiana 46383 e (219)464-2389 «  Fax (219)462-2953
Lab Number : G-4000-4
CLIENT: ATIN: Project : TEST PROJECT
Coast—-to—~Coast Analytical Services
141 Suburban Rd. Ste. C-4 Analyzed : 11/05/90
San Luis Obispo, CA 93401 Analyzed by: PI
Method : EPA TO-14
REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Zero Air Blank Air A. Sampler 11/03/90 11/03/90
CONSTITUENT (CAS RN) *PQL RESULT NOTE
ug/cu M pg/cu M
VOLATILE ORGANICS BY EPA TO-14 1
Acetone (67641) 2. Not Found
Benzene . (71432) 0.5 Not Found
Bromodichloromethane (75274) 1. Not Found
Bromomethane (Methyl Bromide) (74839) 1. Not Found
Bromoform (75252) 1. Not Found
1,3-Buctadiene (106990) 0.2 Not Found
2-Butanone (MEK) (78933) 0.5 Not Found
Carbon Disulfide (75150) 1. Not Found
Carbon Tetrachloride (56235) 1. Not Found
Chlorobenzene ) (108907) 0.5 Not Found
Chlorocethane (Ethyl Chloride) (75003) 0.5 Not Found
2-Chloroethyl Vinyl Ether (110758) 5. Not Found
Chloroform (67663) 0.5 Not Found
Chloromethane (Methyl Chloride) (74873) 0.2 Not Found
Dibromochloromethane (124381) 1. Not Found
1,2-Dibromoethane (EDB) (106934) 1. Not Found
1,2-Dichlorobenzene (95501) 1. Not Found
1,3-Dichlorobenzene (541731) 1. Not Found
1, 4-Dichlorobenzene (106467) 1. Not Found
1,1-Dichloroethane (75343) 0.5 Not Found
1,2-Dichloroethane (EDC) (107062) 0.5 Not Found

RESULTS listed as 'Not Found' would have been reported if present at or above the listed PQL
* Practical Quantitation Limit

(1) Canister was received under vacuum at -X in. Hg and pressurized to Y psig with He.
11/28/90 Respectfully submitted,

COAST-TO-COAST ANALYTICAL SERVICES, INC.
IRH/1rh/pi

Gesheng Dai, Ph.D., Group Leader

Laurence R. Hilpert, Ph.D.
Vice President
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Exhibit 2

GC/MS PERFORMAMCE STRMNDARD

Bromnfluorobenzene (BFB)
% Relztiwe Fbundance
Ior Abandance Base Appropriate
msz Criteria Peak Peak Status
50 15-40% of mass 95 18.83 18 .38 Ok
75 30-60% of mass S35 43,95 43 .95 Ok
95 Base peak, 100% relative abundance 100.00 130.00 0K
' 96 5-9% of mass 95 £.84 £ .84 Ok
1273 Less than 2% of mass 174 0.00 0.00 Ok
174 Greater than S0% of mass 95 £2.186 62 .18 Ok
1175 5-3% of mass 174 4.32 5.96 Ok
1786 95-101% of mass 174 59.88 35 .51 Ok
177 5-9% of mass 176 3.97 5.62 Ok
[ 3
Injection Date: 03/28/91 4(/.
Injection Time: 20:12
.. Data File: >1C1l4C
: Scan: 13823
l-'.k-o! Iﬂ"
File >1C14C 1?3.?-1?4.E{Bmd11-unl"'- VH/UITYUHS TLYHISHEFE —6 i co
' A L1006
29 1
-89
77399 »-69
b
-4 0
490 b
> '| r—E@
| — . — 9
£,5a ' 14.éB ' 14,70 14.28 . ' 14.98 ' 13.04
STO 21COMF. ¥379399R3 “LY+1S+8F8 _t?;n:g,g 1
Lt mi
35 :
i 164
opos
35 ! .FSB
i E4a
X . |
a1 &9 - o
N 57 194 117 139 443 | teu
WE I It 6l 4 . all 4 Uit o
ga g3 ' aba ' 1z@ 148 AR
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Exhibit 3

Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemiskry, Bacteriology & Bioassay Laboratories

1 CoasT
3| ANALYTICAL

SERVICES

141 Suburban Road
751 S. Kellogg, Suite A
1885 North Kelly Road

56

CLIENT: Coast-to-Coast Analytical Services
141 Suburban Rd. Ste. C-4

9353 Tech Center Dr., Ste. 800
2400 Cumberland Dr.

San Luis Obispo, CA 9340
Goleta, CA 93117
Napa, CA 945353
Sacramento, CA 93826
Valparaiso, Indiana 46383

1

¢« o o o o

(805) 543-2553
(803) 964-7838
(707) 257-7211
(916) 368-1333
(219) 464-2389

QC Batch ID: HC20M1

Fax (803) 543-2685
Fax (803) 967-4386
Fax (707) 226-1001
Fax (916) 362-2484
Fax (219) 462-2953

San Luis Obispo, CA 93401 Analyzed : 03/20/91
Analyzed by: EA
Method : EPA TO-14
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Air
CONSTITUENT =PQL SPIKE RESULT %ZREC NOTE
Hg/cu M AMOUNT  pug/cu M

VOLATILE ORGANICS PLUS ALL IDENTIFIABLE PEAKS 1
Acetone 2. NS

Benzene 0.5 17. 16. 94,
Bromodichloromethane 1. NS
Bromomethane (Methyl Bromide) 1. NS

Bromoform 1. NS
1,3-Butadiene 0.2 NS

2~-Butanone (MEK) 0.5 NS

Carbon Disulfide 1. NS

Carbon Tetrachloride 1. 34. 32. 94 .
Chlorobenzene 0.5 25, 25. 100.
Chloroethane (Ethyl Chloride) 0.5 NS
2-Chloroethyl Vinyl Ecther 5. NS

Chloroform 0.5 NS
Chloromethane (Methyl Chloride) 0.2 NS
Dibromochloromethane 1. NS
1,2-Dibromoethane (EDB) 1. 40. 46. 115.
1,2-Dichlorobenzene 1. NS
1,3-Dichlorobenzene 1, NS
1,4-Dichlorobenzene 1. NS
1,1-Dichloroethane 0.5 NS
1,2-Dichloroethane (EDC) 0.5 22. 22 100.

CCAS is Certified by CA Department of Health Services: Laboratory #131
PQL = Practical Quantitation Limit

*

RESULTS listed as 'NS' were not spiked.

(1) Zero Air spiked with NIST SRM 1804.

03/22/91
MSD1/1B47C
IRH/ge
H1102-1



Exhibit 3

Air, Water & Hazardous Waste Sampling, Analysis & Consultaton

s

COAST «TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories [67
2:::JT|CAL 141 Suburban Road  «  San Luis Obispo, CA 93401  + (805)543-2553 »  Fax (805) 543-2685
751 5. Kellogg, Suite A » Coleta, CA 93117 «  (805)964-7838 - Fax (805) 967-4386
SERVICES 1885 North Kelly Road  « Napa, CA 94538 o (707)257-7211 «  Fax (707) 226-1001
9333 Tech Center Dr., Ste. 800 » Sacramento, CA 93826 + (916)368-1333 «  Fax (916)362-2484
2400 Cumberland Dr. +  Valparaiso, Indiana 46383 o (219) 464-2389 . Fax (219) 462-2953

QC Batch ID: HC20M1
CLIENT: Coast-to-Coast Analytical Services
141 Suburban Rd. Ste. C-4

San Luls Obispo, CA 93401 Analyzed : 03/20/91
Analyzed by: EA
Method : EPA TO-14
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 2 of 2

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Air
CONSTITUENT *PQL SPIKE RESULT ZREC NOTE

pg/cu M AMOUNT pg/cu M

1, 1-Dichloroethene 0.5 NS
cis-1,2-Dichloroethene 0.5 NS
trans-1,2-Dichloroethene 0.5 NS
Dichloromethane 5. 19. 19. 100.
1, 2-Dichloropropane 0.5 25. 23. 92.
cis—-1,3-Dichloropropene 0.5 NS
trans-1,3-Dichloropropene 0.5 NS
Ethylbenzene 1. 22, 21. 95.
2-Hexanone 0.5 NS
4-Methyl—-2-Pentanone (MIBK) 0.5 NS
Styrene 1. NS
1,1,2,2-Tetrachloroethane 1. NS
Tetrachloroethene (PCE) 1. 37. 39. 105.
Toluene 1. 20. 18. S0.
1,1,1-Trichloroethane (TCA) 1. 30. 30. 100.
1,1,2-Trichloroethane 1. NS
Trichloroethene (TCE) 0.5 NS
Trichlorofluoromethane (F-11) 1. NS
Trichlorotrifluoroethane (F-113) 2. NS
Vinyl Acetate 5. NS
Vinyl Chloride 0.5 15. 17. 113.
Xylenes, Total 1. 24. 22. 92.
Percent Surrogate Recovery 114, 117.
CCAS is Certified by CA Department of Health Services: Laboratory #131
* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit
03/22/91 Respectfully submitrted,
MSD1/1B47C COAST-TO-COAST ANALYTICAL SERVICES, INC.

Gesheng Pgqi, Ph.D., Group Leader
urence R. Hilpert, Ph.D.
Vice President

LRH/ge é / .
H1102-1 e&wg Dai




CoAST-TO -
Coast

ANALYTICAL
SERVICES

Air, Water & Hazardous Waste Sampling, Analysis & Consultation

CANISTER SAMPLING FIELD DATA SHEET

} A GENERAL INFORMATION

SiTc LOCATION:
SITE ADDRESS:

SAMPLER ID:

OPERATOR:

t SAMPLING DATE:

SHIPPING DAT=:
CANISTER SERIAL NO.L

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories (6%
141 Suburban Road  *  San Luis Obispo, CA 93401« (805) 543-2553 +  Fax (805) 543-2685
751 5. Kellogg, Suite A » Goleta, CA 93117 . (805)964-7838 «  Fax(805) 967-4386
1885 North Kelly Road Napa, CA 94538 . (707)257-7211 +  Fax (707) 226-1001
9333 Tech Center Dr., Ste. 800 » Sacramento, CA 95826 . (916)368-1333 +  Fax (916)362-2484
2400 Cumberland Dr. Valparaiso, Indiana 46383 e (219)464-2389 - Fax (219) 462-2953

B. SAMPLING INFORMATION

TEMPERATURE

CANISTZA LEAK

CHZCK DATE:

PRESSURE

INTERIOR

AMBIENT

MAXIMUM

MINIAUM

CANISTER

FPRESSURE

I !

|

1 START
' STOP

l |

SAMPLING TIMES

TIME

LOCAL

ELAPSED TIME
MZTER READING

FLOW RATES

MANIFOLD
FLOW RAT:c

CANISTeER
FLOW RATE

FLOY CONTROLLER
READOUT

START

I

l

STOP

|

RECEIVED BY:
INITIAL PRESSURE:
FINAL PRESSURE:
DILUTION FACTOR:
ANALYSIS
GC-FID-ECD DATE:
GC-MSD-SCAN DATE:
GC-MSD-SIM DATE:
RESULTS":

C. LABORATORY INFORMATION
DATE RECEIVED:

ol SAMPLING SYSTEM CERTIFICATION DATE:
) QUARTERLY RECERTIFICATION DATE:

|

.

GC-FID-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

b
L
L
L

* ATTACH DATA SHEETS

SIGNATUREATILE



(=

266" 1

996° 1
666 L
%00°2
000°¢

CH ¥113Q

48670

¥886°0 910" 0°99 0°99 00£°S09 009°965 62762 "0 S8°%. %16°802

2586°0 910°1L  0°99 0°99 005°%6S 008°98S S2°62 S°69 0°€L 2987261

8286°0 910°L  0°99 0°99 00/°%8S 000785 §2°62 6°89 0°lL l22°.8l

1646°0 910°L 0759 0°99 002°92§ 00£°125 §2°62 0°89 §°69 €%6°8.L
¥OLIvd 4 Bap 4 Bap ZA LA BHu 4 bap 4 b9p 3$°

4010V4 A SPA  1NO dW3L NI dW3l Woa W9Q *$34d 1no NI ZA T0A
W9Q" 1S WOQ'LS WOQ'LS ais als *oYve dwal dW3l  ¥313W

ONI ALITVAD HIV

IS=LAY

(1°Z U0L309S § POYIdW) ¥IL3W SYD A¥Q QUVANVLS
2661 ‘6L AVH

X08 NOSY3IANV ¥3IANIS

265YA11S

*ONI ‘ALITVND ¥IV - 1S31 WY
NOILVHEITVI d3LIW SVD A¥Q

SES766L
86681
1627081
0ge el

40
LA T0A
ENEL

3OVY3IAVY

s°e 90%°01
0°e £2¢°01
S°t 62y ol
0°4 982°01

OZHn ulw
H ELT
vil3a viol

$°817VD 40 QOHL3W
$31va NOILVHEIVD

# X089 ¥3L3W
$3WVN 3714



10
TYPE S PITOT TUBE INSPECTION DATA FORM

Date 4‘/36/012_ Pitot Tube # PDA
csent King County Sobid fiaste 8 Cedar ills Land) ]
Location mao)e )/a ev h/ashmgvm

Site(s) F/m #3 Ouf/ef

Test

Date (s) 569&6Mb€f3f‘ OCrObef 1993

Pitot tube assembly level? X yes no

Pitot tube openings damaged? yes (explain below) X no

ar=_ 2 e(<109, az=___ D °(<10°), By = 2o o (<50),
Ba= D o(<59

Y= 4‘ ° p= l ° A= lla cm (in.)

z=AsinY = 0,08 cm (in.); <0.32 cm (<1/8 in.),
w=Asin g = 007 cm (in.); <.08 cm (<1/32 in.)

Pa 0.5k cm (in.) Py 0-57' cm (in.)

D, = O, 80 cm (in.)

Comments:

Calibration required? yes* X no

*1f yes, tag and take out of service until repaired.



™M
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 8/15/474 Thermocouple Indicator # Blue k.AH

Ambient Temperature 25 ©F Barometric Pressureflﬂ«ﬁ in Hg

T8I 215 215
&O o)
32 32

(ref temp, °F + 460) - (test therm. temp, °F + 460) 100 < 1.5%
(ref temp, °F + 460)
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721AT2  ANALYZER DATA

s/ Jo o -121AT2 =) A

CUSTOMER: Awires7 /e

LOCATION: WHSH -

P.O. #: 0776

CALIBRATION

-~
CELL LENGTH 75.0 cm
CALIRRATION PRESSURE 74 ¢ mm Hg

CALIBRATION TEMP. 25~ % + 273 = 278 K
MOLAR ABSORBTIVITY CONSTANT “k" #5%

ELECTRONIC SPAN VALUE %09 ppm

SCALING RATIO o/ [ppm

RANGE 1 RANGE 2
FULL SCALE  Soc ppm 2o pem
LOW OUTPUT 5./ VDC O./ VoC
HIGH OUTPUT /.O0  VDC /.0 vDC
V/1 - pA ’ T mA
LAMP TYPE SmGiSmb MEASURING PMT s/N JAUV3ET
PMT TYPE AY23 HA REFERENCE PMT s/N Yc6o3s
MEASURING FILTER WAVELENGTH 255 m S/N 89 - 1A
REFEREMCE FILTER WAVELENGTH S§S  nM S/N ?0 -04

46-01/89-721AT2-0494C



PRIMARY OUTPUT CARD

TJ1
TJ2
TJ3
TJ4
Td5
TJé6
TJ7
TJ8
TJ9

(DPM)
(AGC1)
(AGC2)
(Iyyg)
(M1)
(M2)
(M1B)
(M2B)

(OPACITY)

5-0Q Ydc
349 vdc
3.6 vdc
$.9U Vdc
q.00 vdc
7-9% vdc
4.57 Vdc
4.5 Vdc
0-60 Vdc

SECONDARY OUTPUT CARD

JUMPERS

i (B8 ¢ (D

ane (&)

JH3
JH4
JHS

e

C D
1 3 4 5 6

3 4(56

3 4 5 6

s (D2 3 a(5) 6

~NON N

@ 0 @ @

1%

Rev.0

JUMPERS

SWITCHES

SW1-1 opP CAL
SW1-2 RO/ SPAN

HARD WIRED JUMPERS

W1 JWé
W2 JW?
W3 é;;g“

S

8/88-0494C
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Rev. O
721AT2 ANALYZER DATA

LAMP POWER SUPPLY

TEST POINTS JUMPERS
TP /21> Vdc (0C1) Jm@ 3
TP2 /¢-15 Vde (0C2) T EOE
TP3 (Scope Measurement) JH3 @ 3
Base - 0. 50 Vdc

Measuring Pulse & ¥O Vdc

Reference Pulse 2.0 Vdc
TN Iavg 4. 80 Vdc
LAMP VOLTAGE /50 ./ Measured Across TB2 Terminals

DETECTOR CARD

TEST JACKS TEST POINTS

TJ1 (AGC1) 3.4Y vdc TP1 (RSIG1) -0 3¢ Vdc
TJ2 (AGC2) 3 5¢ Vdc TP2 (RSIG2) ~5.Be Vdc
TJ3 (R1) 803 Vdc TP3 (MSIG1) -0 QoVdc
04 (R2) .05 Vdc P4 (MS162) -0.80 Vdc
TJ5 (M1) 960 Vdc TPS (PMTSIGT) -1.7) Vde
16 (M2) 7,638 vdc TP6 (PMTSIG2) - 1.6t Vdc
SWITCHES

ST -1 @ MANUAL
SW1-2 MANUAL

SW1-3 %3“5 OFF
SW1-4 OFF

8/88-0494C



AIRCO VANCOUVER  TEL:206-696-3975 Jul 17'92 16120 No.012 P.03

SJuUL al e

An oowrgling uni of The 802 Group. ind.

sy AN\RCO special Qases
inina | anding & Rivar Roada 481963 : 17(’

P.O. Drawer No. 272
Riverton
New Jarsey 08077
Telephone: Markeling, 800-829-7878

Prod. & Admin. 609-829-7914

international; 809-820-7917

ARALYTICAL REPORT

ng: Gensral W2léing Supply Date Reported: 04-13-92
3623 E. Margirui ey EC. Teet RumGlt 21300
Scattle, WA %3134 Fill Date: 04-10-92

Haterial gutmitted: Eopp. CO,12% Co2,10% 02/, W2

Specl fication Humber: N/R

Mathod of analysis: sas Chromatograph, parcont OX74¢an Analyzer

Result of Investigaiion: Cylinder Ho. CC-7034

Cospatent __specification __Concantzation
+« Caxrbon Honoxida 600 pPpm 606 ppu
«x  Carbon Diowice 12% 12,00%
x%  Qxygen 10% 10.9¢%
Nitrogen Ba).ance Balance

Primary standard #analytical accuracy +/- 1.0% Relative
kkgnaiytical sccurscy +/- 0,027 tbeoluts

o Qitine

aufhorized gignature




i Airco Special Gases .
W/ A g RCQ 503570 Union Lgnding & River Roads I 7
P.O. Drawer No. 272 \
Riverton
New Jersey 08077
Telephones: Marketing; 609-829-7878
Prod. & Admin.; 609-829-7914
lnternational; 609-829-7917

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIX

CUSTOMER:__General Welding Supply (Seattle, WA)

CYLINDER #: CC-831 CERTIFICATION DATE: 8/3/92

CYLINDER PRESSURE: 2000 psig EXPIRATION DATE: 273793

LABORATORY : Riverton, NJ REFERENCE #: 23053

MIXTURE ACTUAL MIXTURE ATRCO INTERMEDIATE STANDARD
COMPONENTS CONCENTRATION CYLINDER # CONC. NIST SRM#
Nitric Oxide 56.0 ppm CC-14977 49.8 ppm 1683B
Sulfur Dioxide 52.2 ppm CC-13085 57.0 ppm 1694B

BALANCE GAS: Nitrogen

COMPONENT 1 GAS ANALYSIS PROCEDURE Chemiluminescence

MAKE/MODEL/SER#: Beckman, 952, 0100204

LAST MULTIPOINT CALIBRATION DATE: 7/1/92

COMPONENT 2 GAS ANALYSIS PROCEDURE Non-Dispersive Infrared

MAKE/MODEL/SER#% : Beckman, 865, 0103986

LAST MULTIPOINT CALIBRATION DATE: 7/1/92

R=REFERENCE STANDARD Z=ZERO GAS S=SAMPLE GAS

1ST COMPONENT Nitric Oxide

1ST ANALYSIS: DATE 7/27/92 ANALYST A. Lattanze

1) Zz_ 0000 R 4350 S 4890 CONC (1) 56.0 ppm

2) R 4350 Z 0000 S 4890 CONC (2) 56.0 ppm

3) R 4350 S 4880 z 0000 CONC (3) 55.9 ppm
AVE CONC 56.0 ppm

2ND ANALYSIS: DATE 8/3/92 ANALYST  Walter E. Miller

1) 2 0000 R 4290 s 4820 CONC (1) 56.0 ppm

2) R 4290 z 0000 S 4820 CONC (2) 56.0 ppm

3) R 4230 S 4810 z 0000 CONC (3) 56.0 ppm
AVE CONC 56.0 ppm

2ND COMPONENT Sulfur Dioxide

1ST ANALYSIS: DATE 7/27/92 ANALYST A. Lattanze

1) 2 0000 R 6020 s 5500 CONC (1) 52.1 ppm

2) R 6020 z 0000 S 5500 CONC (2) 5Z.1 ppm

3) R 6020 S 5500 Z 0000 CONC (3) 5Z2.1 ppm
AVE CONC 53Z2.1 ppm

2ND ANALYSIS: DATE 8/3/92 ANALYST Walter E. Miller

1) 2 0000 R 6030 S 5525 CONC (1) 5Z2.Z ppm

2) R 6028 VA 0000 S 5533 CONC (2) 523 ppm ...

3) R 6030 S 5536 z 0000 CONC (3) 52.3 ppm
AVE CONC 52.3 ppm

THIS CALIBRATION STANDARD HAS BEEN CERTIFIED VERSUS EPA TRACEABILITY
PROTOCOL NO. 1, PROCEDURE Gl, AND ANALYSES PERFORMED PER SECTION 3.0.4.
CERTIFIED CONCENTRATION: _ Total Oxides of Nitrogen = 56.0ppm; Sulfur Dioxide =

52.2ppm; Nitrogen = Balance

%

APPROVED BY él.
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