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1.0 INTRODUCTION

The purposc of this source emission evaluation was to quantify emission levels
during typical operation of a gas combustor installed at King County’s Hobart
Landfill in Hobart, washington. Landfill gases are extracted from the landfill and
are piped to the combustor arca where they are incinerated by the flare prior to
emitting the exhaust gas to the atmosphere. Testing of the emissions at the inlet
and the outlet of the landfill gas combustor (also called flare) was conducted by
Am Test, Inc.’s Air Quality Division on May 4, 1990. The testing was performed to
demonstrate compliance with the requirements of the Puget Sound Air Pollution

Control Agency (PSAPCA).

The landfill gas combustor is 2 John Zink ZTOF combustor. The combustor is a
refractory-lined stecl shell with 2 landfill gas burner at the base. The system is
designed to burn a maximum 700 scfm of gas, while providing 2 minimum 1.0
second residence time at 1400° F. With these requirements, the combustor
configuration that resulted is 6.5 feet in diameter (1.D.) and reaches an elevation of
28 feet. An extractive collection system supplies the landfill gas to the combustor.
Centrifugal blowers create the necessary vacuum in the gas collection wells and

trenches to extract the gas and vent it through the combustor burner.

The testing performed on May 4, 1990 was conducted to determine the inlet and
outlet cmission concentration, mass emissions rate, and the destruction efficiency
of the combustor system which controls emissions of jandfill gas. The inlet and
outlet gas streams were measured to quantify the gas velocity, gas temperature,
percent carbon dioxide, percent oXygen, ppm carbon monoxide, percent moisture,

hydrochloric acid (HC1), total sulfur (TS) (including sulfur dioxide (SO3), hydrogen



sulfide (H3S) and total reduced sulfur (TRS)), nitrogen oxides (NOx) and volatile

organic compounds (VOCs).

Volatile organic compounds (VOCs) were collected at the inlet and outlet using
Compendium Method TO-14. This technique allows an integrated sample of gas to
be collected in an clectropolished SUMMAER six-liter stainless steel canister. The
integrated samples werec analyzed using EPA Method 8240, which utilizes a gas
chromatograph equipped with a mass spectrophotomctcr detector (GC-MS). In
addition to the volatile organic compounds identified by GC-MS procedures, the
fixed gases (carbon dioxide, carbon monoxide, oxygen, nitrogen, methane, were

analyzed using 2 GC equipped with a thermal conductivity detector (GC-TCD).

Environmental Protection Agency (EPA) sampling and analysis methods specif ied
in the July 1, 1989 Title 40 Code of Federal Regulations, Part 60 (40 CFR 60),
Appendix A, Mcthods 1, 2, 3A, 4, 6C, 7E and 16A were utilized. Methods 1 and 2
were performed to determine the stack gas velocity and volumetric flow rate.
Method 3A was performed to determine the molecular weight of the stack gas.
Method 4 was performed to measure the moisture content of the stack gas at the
outlet. Chlorides as hydrochloric acid (HCl) were collected in the moisture sample.
Method 16A/6C was performed to determine the total sulfur (TS) emission
concentration. Total sulfur was measured at the outlet site only. Method 7E was
performed to determine the nitrogen oxides (NOx emission concentration at the

outlet. Three (3) replicate samples of each type were collected.

The samples were collected by Mr. K. Steven Mackey, and Ms. Jan M. widmeyer of
Am Test, Inc.’s Air Quality Division. Analysis of the volatile organic samples was

performed by Coast-to-Coast Analytical of San Luis Obispo, California. Analysis



of the chloride samples was pcrformcd by Am Test, Inc.'s Water Chemistry division.
Data reduction and final report preparation was performed by Mr. Kris A. Hansen,
Ms. Angela F. Blaisdell, and Ms. Jan M. widmeyer of Am Test. Mr. pavid Vonasek
coordinated this project for chct-Edwards/EMCON. Mr. Fred Austin of the Puget

Sound Air Pollution Control Agency (PSAPCA) observed the f ield sampling.

A summary of the methodology which was used, and details of the information

that each type of test yields is included below:

Methodology mﬂm&bﬂm
EPA Method 1, 2 Velocity, airflow, and temperaturc.
EPA Method 3A Combustion gas composition (percent carbon dioxide,

oxygen, and carbon monoxide).

EPA Method 4 Percent moisture in stack gas. Hydrochloric
acid emissions arc also quantif ied in this sample
train by bubbling the gas through water and analyzing
the liquid for chlorides.

EPA Method 6C/16A Total Sulfur (TS) emission concentration and mass rate
at the outlet.

EPA Method 7E Nitrogen Oxides (NOx) emission concentration and mass
rate at the outlet.

Method TO-14 Volatile organic compound emission concentration and
mass rate. TO-14 was performed at the inlet and outlet
sites. Destruction efficiency for VOCs.

EPA Method 8240 Purge and trap method for GC-MS analysis of YOC
samples.



2.0 SUMMARY OF RESULTS

The following sections of this report summarize the findings of this emission
evaluation. The order of presentation is sequentially, by EPA method number (i.c.,
Method 1, 2, 3A, 4, 6C, 7E, and VOCs by TO-14). There arc summary tables which
include many of the measurements taken at the inlet and outlet of the flarc on
pages 9 and 10. These 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 and Am Test, Inc’s Water
Chemistry Division. 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 miscellancous supporting information and schematics of the sample
trains utilized. The Table of Contents should be consulted to locate the page

number of specific information the reader may be interested in.



2.1 EPA Methods 1 and 2 - Airflow Determination

The velocity and temperaturc of the gas passing through the inlet duct was
measured during this testing program. The average temperaturc at the inlet was
102¢ F. The velocity of the inlet gas stream averaged 10.2 ft/second, or 612
ft/minute. The airflow of l1andfill gas into the system was 187.7 dry standard
cubic feet per minute (dscf /min) on the test day. The results of the airflow

determination at the inlet are presented in the summary table on page 9.

A range of velocity heads and temperatures were also measured at the outlet of the
flare. The average velocity at the outlet was 7.66 ft/second. The average airflow
through the stack was 3991.1 dscf/min. The average temperature at the outlet was
1412° F. These averages are based on measurements taken during the three (3) 60-
minute moisture/chloride runs. The results of the airflow determination at the
outlet are presented in the summary table on page 10. The residence time based on
combustion from the burner to the sample port was calculated to be 2.7 seconds

using actual cubic feet per minute (ft/min) and an average temperature of 1400° F.



2.2 EPA Method 3A and Fixed Gases Analysis

EPA Method 3A procedures werc used by Am Test in ;he field to obtain
continuous measurements of oxygen, carbon dioxide and carbon monoxide during
each test at the flare outlet. Fixed gases were also quantified by Coast-to-Coast
Analytical using the gas collected at the inlet in TO-14 canisters. Average
combustion gas values obtained at the inlet and outlet of the flare are presented in
Table 2.2 below.

Table 2.2. Concentration of gaseous constituents found in the inlet and outlet
landfill gas at the Hobart Landfill on May 4, 1990.

AVERAGE AVERAGE
INLET GAS OUTLET GAS
COMPOUND CONCENTRATIONS CONCENTRATIONS
Methane (%) 42 . NA
Carbon Dioxide (%) 20 54
Oxygen (%) 34 14.2
Carbon Monoxide (percent) <0.2 0
Nitrogen (%) 34 NA




2.3 EPA Method 4 - Moisture and Hydrochloric Acid

The moisture concentration at the inlet to the flare was estimated using
psychrometry. The moisture was estimated to be 6.5%. The results of the three (3)
Method 4 moisture tests for quantifying moisture and hydrochloric acid emissions
at the outlet of the flare are presented in the summary table on page 10. The
average moisture at the outlet of the flare was 7.7%. The average chloride
cmission concentration was 1.7 parts per million (ppm), or 3.5 ppm corrected to 7%

oxygen.



2.4 EPA Method 6C/16A and 7E - Total Sulfur and Nitrogen Oxides

On May 4, 1990 the landfill gas at the outlet of the flare were continuously
monitored to measure the total sulfur (TS) and nitrogen oxides (NOy) content of
the gas. A gas sample was continuously extracted from the stack and passed
through a thermal oxidizer which converts total reduced sulfur compounds (TRS)
and hydrogen sulfide (H3S) to sulfur dioxide (SO3). The oxidized gas sample was
introduced to a fluorescence analyzer for measuring total sulfur as SO3z. A portion
of the sample was also conveyed to an instrumental chemiluminescent analyzer for

measuring the NOx concentration (as nitrogen dioxide-NOz).

Measurements were recorded every minute over three (3) 60-minute periods. The
readings were recorded using a data logger, and were averaged for each test period.
Printouts of the 1-minute readings and the averages are included in Appendix A of
this report. The emission concentration and emission rate of cach gas measured
during each run are included the summary table on page 10. The average total
sulfur (TS) emission concentration was 1.3 parts per million (ppm). The average TS
emission rate was 0.05 pounds per hour (Ib/hr). The average NOyx emission
concentration was 27.0 parts per million (ppm). The average NOx emission rate was

0.8 Ib/hr.
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SUMMARY OF RESULTS - METHODS 1, 2, 3a AND &
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 24/HOBINSUM
CLIENT: SWEET EDWARDS/EMCON
LOCATION: HOBART LANDFILL
SAMPLE SITE: FLARE STACK INLET

RUN #1  RUN #2 RUN #3 AVERAGE
LAB #: G-1743-1 G-1743-2 G-1743-3
DATE: 5/4/90  5/4/90  5/4/90
START TIME: 11:06 13:13 14:30
STOP TIME: N/A N/A N/A
STACK GAS MOISTURE (Percent): 6.5 6.5 6.5 6.5
BAROMETRIC PRESSURE (Inches of Hg): 29.73 9.1 29.7 29.72
STATIC PRESSURE (Inches of N20): 1.85 1.85 1.85 1.9
STACK PRESSURE (Inches of Hg): 29.87 29.85 29.85 29.86
STACK TEMPERATURE (Degrees F.): 101.0 102.0 104.0 102.3
STACK TEMPERATURE (Degrees R.): 561.0 562.0 564.0 562.3
METHANE (Percent): 42 42 42 42
NITROGEN (Percent): 33 35 35 34
CARBON DIOXIDE (Percent): 20 20 21 20
OXYGEN (Percent): 4.8 3.0 2.4 3.4
CARBON MONOXIDE (Percent): <0.1 <0.1 <0.5 <0.2
MOLECULAR WEIGHT (Dry, Lb/Lb-Mole): 31.39 31.32 31.46 31.39
MOLECULAR WEIGHT (Wet, Lb/Lb-Mole): 30.52 30.45 30.58 30.52
STACK GAS VELOCITY (Feet per Second): 1.5 9.9 9.8 10.4
STACK AREA (Square Feet): 0.349 0.349 0.349 0.35
AIRFLOW (Dry Std. Cubic Feet per Min.): 211.3 181.1 179.2 190.5

AIRFLOW (Actual Cubic Feet per Min.): 240.5 206.7 205.2 217.5
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SUMMARY OF RESULTS ~ WwETHODS 1, 2, 3A & 6c, TE, 10 AND el
M TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 65/“08019.!4
CLIENT: SWEET -EDWARDS/ EMCON
LOCAT1ON: HOBART LANDFILL
SAMPLE SITE: FLARE STACK OUTLET

RUN #1 RUN #2 RUN #3 AVERAGE
LAB #: 009937 009938 009939
DATE: 5/4/90 5/4/90 5/4/90
START TIME: 11:05 12:39 14:02
sTOP TIME: 12:05 13:39 15:03
VOLUME SAMPLED (Cubic Feet): 35.269 33.801 35.922 34.997
VOLUME SAMPLED (Ory Std. cubic Feet): 34774 32.827 34.791 3413
VOLUME SAMPLED (Ory Std. Cubic Meters): 0.985 0.930 0.985 0.967
STACK GAS MOISTURE (Percent): 7.05 7.80 8.1 7.65
BAROMETRIC PRESURE {Inches of Wg): 29.73 29.71 29.68 29.7%
STATIC PRESSURE (inches of H20): -0.05 -0.07 -0.045 -0.06
STACK PRESSURE (inches of Hg): 229.73 29.70 29.68 29.70
STACK TEHPERMURE (Degrees F.): 1406.0 1386.3 1444.3 1412.2
STACK TEHPERATURE (Degrees R.): 1866.0 1846.3 1904.3 1872.2
CARBON DIOXIDE (Percent}: 5.1 5.5 5.7 5.4
OXYGEN (percent): 1%.7 14.0 13.8 14.2
CARBON MONOXIDE (ppm): 0 0 0 0
MOLECULAR WEIGHT (OrY, Lb/Lb-Mole): 29.40 29.4k 29.46 29.43
MOLECULAR WEIGHT (Wet, Lb/Lb-Mole): 28.60 28.55 28.53 28.56
STACK GAS VELOCITY (feet per second): 7.76 7.21 8.00 7.66
STACK DIAMETER (inches): 78.5 78.5 78.5 78.5
STACK AREA (square feet): 33.61 33.61 33.61 33.61
AIRFLOM (DrY std. Cubic Feet per Nin.): 4,087.2 3806.4 4079.6 3991.1
AIRFLOM (Actual Cubic Feet per Min.): 15640.5 14541.2 16142.6 15441 .4
TOTAL SULFUR DONCENTRATION (ppm): 1.6 1.2 1.0 1.3
TOTAL SULFUR ENISSION RATE (lb/hr a8 s02): 0.07 0.05 0.04 0.05
TOTAL SULFUR EMISSION RATE (tons/yr): 0.29 0.20 0.18 0.22
NITROGEN OXIDES EMISSION CONC. (ppm): 26.1 28.4 26.5 27.0
NOX EMISSION RATE (\b/hr as NO2): 0.76 0.77 0.77 0.77
N1TROGEN OXIDES EMISSION RATE (tons/yr): 3.3 3.4 3.4 3.4
CHLOR1DE EM1SSION COﬂCENTRATlOﬂ (mg/dscm): 1.98 2.41 3.41 2.60
CHLORIDE EMISSION CONCENTRAHON (ppm): 1.3 1.59 2.25 1.7
CHLORIDE EMISSION CONC. (ppm 8 7% oxygen): 2.9 3.2% 4.6 3.52
CHLORIDE EMISSION RATE (mg/min): 223.3 252.8 383.4 286.5

CHLORIDE EMISSION RATE (lb/hr): 0.03 0.03 0.05 0.04



2.5 Volatile Organic Compound Determination

Integrated samples of the gas at the inlet and outlet of the flare were collected for
volatile organic compound analysis. The inlet and outlet samples were collected
using Compendium Method TO-14. This ambient air testing method was used for
these source tests to collect integrated samples of volatile organic compounds
(VOCs). The integrated samples were analyzed using EPA Method 8240, which
utilizes a gas chromatograph equipped with a mass spectrophotometer (GC-MS) to
quantify a standard list of volatile organic compounds. Copies of the original
laboratory analysis data supplied by Coast-to-Coast Analytical are included in
Appendix B of this report in concentration units of micrograms per cubic meter
(ug/m3%). The concentration units were converted to mass emission rate units of
milligrams per minute (mg/min) to use in the destruction efficiency calculations.
Copies of the YOC emission rate results for each individual run are included in
Appendix A of this report. The emission rate results for each of the three (3) runs
at the inlet and outlet of the flare were averaged and are presented on the
summary tables on pages 12 (inlet) and 13 (outlet). For mathematical purposes, if
the calculated concentration value for a compound was less than the detection
limit, it is presented as < DL and is included in the average as zero. If the average

value is less than the detection limit, the average is presented as < DL.

11
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SUMMARY OF EMISSION RATE RESULTS
T0-14 VOLATILE ORGANIC COMPOUNDS
ANALYZED BY GC/MS - EPA METHOD 8240
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 13\HOB#1-IN
CLIENT: Sweet-Edwards/EMCON
LOCATION: Hobart Landfill
SAMPLE LOCATION: Flare Inlet
SAMPLE DATE: May 4, 1990
inlet Inlet Intet Inlet
Run 1 Run 2 Run 3 Average
ANALYTE mg/min mg/min mg/min mg/min
Y Acetone 12.0 1.8 2.7 5.5
2 Benzene 6.0 6.2 4.9 5.7
Bromodichloromethane < DL <DL < DL <DL
Bromomethane <DL < DL <DL < DL
{4,,77 Bromoform <DL <DL < DL < DL
2-Butanone (MEK) < DL 1.6 . < DL 0.5
Carbon Disulfide 0.6 < DL 1.2 0.6
Carbon Tetrachloride < DL <DL <DL <DL
Chlorobenzene 1.3 0.9 0.8 1.0
Chloroethane 2.2 1.9 1.5 1.9
2-Chloroethylvinyl Ether <DL < DL < DL < DL
Chloroform < DL < DL <DL < DL
Chloromethane 0.8 < DL < DL 0.3
Dibromochloromethane <DL < DL < DL < DL
1,1-Dichloroethane 2.2 < DL 1.4 1.2
1,2-Dichloroethane <DL < DL <DL <DL
1,1-Dichloroethene < DL 1.9 < DL 0.6
c-1,2-Dichloroethene 1.9 1.6 1.1 1.5
t-1,2-Dichloroethene < DL < bL < DL < DL
Dichloromethane 27.5 13.8 16.7 19.3
1,2-Dichloropropane < DL <DL <DL <DL
cis-1,3-Dichloropropene <DL <DL <DL < DL
trans-1,3-Dichloropropene < DL <DL . < DL <DL
Ethylbenzene 3.7 25.6 25.9 27.7
2-Hexanone < DL <DL < DL <DL
4-Methyl-2-Pentanone (M1BK) < DL <DL < DL < DL
Styrene 0.3 < DL <DL 0.1
1,1,2,2-Tetrachloroethane < DL <DL <DL <DL
Tetrachloroethene (PCE) 2.9 2.0 1.8 2.2
Toluene 29.3 25.6 26.9 27.3
1,1,1-Trichloroethane (TCA) 2.8 2.6 2.0 2.5
1,1,2-Trichloroethane <DL < DL <DL < DL
Trichloroethene (TCE) 1.0 0.7 < DL 0.6
Vinyl Acetate < DL <DL < DL <DL
823 vinyl Chloride 19.7 17.4 11.2 16.1
Xylenes 37.1 28.2 33.5 32.9

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

mg/min = milligrams of analyte emitted per minute

L0777 ‘Fﬂovnm?’cj&:l\yo/e
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SUMMARY OF EMISSION RATE RESULTS
T0-14 VOLATILE ORGANIC COMPOUNDS
ANALYZED BY GC/MS - EPA METHOD 8240
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 13\HOB#1-0UT
CLIENT: Sweet-Edwards/EMCON
LOCATION: Hobart Landfill
SAMPLE LOCATION: Flare Outlet
SAMPLE DATE: May 4, 1990

outlet Outlet Outlet OQutlet

Run 1 Run 2 Run 3 Average
ANALYTE mg/min mg/min mg/min mg/min
Acetone 92.6 12.9 11.6 39.0
Benzene 0.2 0.2 < DL 0.1
Bromodichloromethane < DL < DL <DL <DL
Sromomethane < DL < DL <DL < DL
Bromoform < DL < DL <DL < DL
2-8utanone (MEK) < DL <DL < DL < DL
Carbon Disulfide 0.5 < DL < DL 0.2
Carbon Tetrachloride <DL <DL < DL <DL
Chlorobenzene <DL <DL <DL < DL
Chioroethane <DL <DL <DL < DL
2-Chloroethylvinyl Ether < DL <DL < DL < DL
Chloroform < DL <DL < DL <DL
Chloromethane <DL <DL <DL < DL
Dibromochloromethane <DL < DL < DL < DL
1,1-Dichloroethane <DL <DL <DL < DL
1,2-Dichloroethane < DL < DL < DL < DL
1,1-Dichloroethene <DL < DL < DL <DL
c-1,2-Dichloroethene < DL < DL < DL < DL
t-1,2-Dichloroethene < DL < DL <DL <DL
Dichloromethane 2.3 <DL <DL 0.8
1,2-Dichloropropane < 0L <DL < DL < DL
cis-1,3-Dichloropropene <DL <DL <DL <DL
trane-1,3-Dichloropropene < bL < DL < DL <DL
Ethylbenzene <DL < DL < DL <DL
2-Hexanone <DL < DL <DL < DL
4-Nethyl-2-Pentanone (M1BK) <DL <DL < DL <DL
Styrene < DL < DL < DL < DL
1,1,2,2-Tetrachloroethane < DL < DL < DL < DL
Tetrachloroethene (PCE) < DL <DL < DL <DL
Toluene < DL < DL < DL <DL
1,1,1-Trichloroethane (TCA) <DL <DL <DL < DL
1,1,2-Trichloroethane <DL <DL < DL <DL
Trichioroethene (TCE) < DL < DL < DL < DL
Vinyl Acetate <DL < DL < DL <DL
Vinyl Chloride <DL <DL < DL < DL
Xylenes 0.2 < DL < DL 0.1

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

mg/min = milligrams of analyte emitted per minute
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2.6 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 at the Hobart Landfill flarc are
reported on page 15. Destruction efficiencies were calculated based on the average

mass emission rate of each compound detected in milligrams per minute (mg/min).
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ORGANIC COMPOUNDS 1IN AIR
1ON EFFICIENCY EVALUATION
INC. - AIR QUALITY DIVISION

FILE NAME: 13\HOB-DESY
CLIENT: Sweet -Edwards/EMCON, Inc.
LOCATION: Hobart Landfill
SAMPLE SITE: Inlet/Outlet of Landfill Gas Combustor
SAMPLE DATES: May 4, 1990
Average Average
Inlet outlet Destruction
Mass Rate Mass Rate gfficiency
COMPOUNDS mg/min mg/min Percent
Acetone 5.5 39.0 ---
genzene 5.7 0.1 98.25
gromodichloromethane <DL < DL ---
Bromomethane <DL <DL ---
Bromoform <DL < DL ---
2-Butanone (MEK) 0.5 < DL 100
Carbon Disulfide 0.6 0.2 66.67
Carbon tetrachloride < DL <DL ---
chlorobenzene 1.0 < DL 100
Chloroethane 1.9 <DL 100
2-Chloroethylvinyt Ether <DL <DL .-
Chloroform < DL < DL ---
chloromethane 0.3 <DL 100
Dibromochloromethane <DL <DL ---
1,1-Dichloroethane 1.2 <DL 100
1,2-Dichloroethane <DL <DL ---
1,1-Dichloroethene 0.6 <DL 100
c-l,Z-Dichloroethene 1.5 <DL 100
t-1,2-0ichloroethene < DL < DL -
pichloromethane 19.3 0.8 95.85
1,2-Dichloropropane <DL <DL ---
cis-1,3-Dichloropropene < DL < DL ---
trans-1,3-Dichloropropene <DL < DL .-
Ethylbenzene 2r.7 <DL 100
2-Hexanone <DL < DL ---
- 4-Methyl -2-Pentanone (M1BK) < DL <DL ---
- Styrene 0.1 <DL 100
1,1,2,2-Tetrachloroethane < DL < DL .e-
Tetrachloroethene (PCE) 2.2 < DL 100
Toluene 27.3 <DL 100
1,1,1-Irichloroethane (TCA) 2.5 < DL 100
1,1,2-Trichloroethane <DL < DL ---
Trichloroethene (TCE) 0.6 <DL 100
- Vinyl Acetate <DL <DL .-
Vinyl Chloride 16.1 <DL 100
Xylenes 32.9 0.1 99.70

15



3.0 METHODOLOGY REFERENCES

Sampling procedures specified in the July 1, 1989 Title 40 Code of Federal
Regulations, Part 60 (40 CFR 60), Appendix A, Methods 1, 2, 3A, 4,5, 6C,TE and
16A were followed throughout this project. Methodology suggested in the EPA

H K i i r n ms, Volume III,
(EPA-600/4-77-027b)" was used for supplemental information with respect to
quality assurance and testing protocol. A document titled g_m_q_gly_g_gj_f_o_[__ﬁlmk
Muml_mm_cmmm—ﬂiﬂm EPA-600,/8-88-085, dated June
1988 was used to obtain suggested procedures for sampling at municipal waste
facilities. 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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4.0 SAMPLING AND ANALYSIS PROCEDURES

4.1 EPA Methods 1 and 2 - Airflow Determination

The inlet gas flows to the flare through an 8-inch (1.D.) circular duct which has a
tap available to draw gas samples. The tap was located 18 inches upstream and 36
inches downstream from the nearest flow disturbance. A standard pitot tube
connected to a magnehelic gauge was used to monitor the velocity of the inlet gas.
The outlet stack is 785 inches in diameter (1.D.), with two (2) sample ports
available 21 feet upstrecam and 3 feet downstream from the nearest flow
disturbance. A point of average velocity was selected in the stack per Method 1
and 2 criteria using calibrated "S" type pitot tubes. The emissions samples werc
collected at a point of average velocity. Temperature Wwas monitored using

thermocouple probes connected to a digital thermocouple indicator.

4.2 EPA Method 3A and Fixed Gas Analysis

Fixed gases from the inlet (carbon dioxide, carbon monoxide, oxygen, nitrogen, and
methane) were quantif ied by Coast-to-Coast Analytical using the gas collected in
the TO-14 canisters. A 8as chromatograph equipped with a thermal conductivity

detector (GC-TCD) was used for this analysis.

The outlet gas was continuously measured on-site to quantify the carbon monoxide,
oxygen and carbon monoxide content. An Infrared Industries non-dispersive
infrared (NDIR) analyzer (Model IR 702D) was used to measure the percent carbon
dioxide (CO3). An Infrared Industries Model 2200 analyzer was used to measurc
the percent oxygen (02). An Automated Custom Systems (ACS) Model 3300 non-
dispersive infrared analyzer was used to measurc the parts per million (ppm)

carbon monoxide (CO). Standard CO3, O3, and CO calibration gases provided by

17
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The sample train was connected to 2 control box by means of an umbilical cord
which contains 2 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 consists of a leak-frec pump used to pull the stack gas through the
sample train, fine and coarse metering valves to control the sampling rate, 2
vacuum gauge which measures the pressure drop from the sampling nozzle to the
metering valves, and a calibrated dry gas meter readable to 0.005 cubic feet. The
dry gas meter inlet and outlet temperatures were monitored by thermocouples
which are connected to the multichannel Fluke thermocouple 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 2 readability of 0.1 grams using a Mettler 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. The moisture at
the inlet was quantified by allowing the positive pressurc gas to pass through a

series of prc-wcighcd impingers while metering the gas volume.

4.4 EPA Method 6C, 7E and 16A - Total Sulfur and Nitrogen Oxides

The Method 6C/16A samples were collected at a point of average velocity in the
outlet gas stream. Method 6C and 16A utilize instrumental analyzers to measure
total sulfur (TS) (including sulfur dioxide (SO3), hydrogen sulfide (H2S) and total
reduced sulfur (TRS)). A gas sample was continuously extracted from the stack
and passed through a thermal oxidizer which converts TRS and HaS to S03. The
gas sample then passed through an instrumental fluorescent analyzer for measuring

total sulfur as SOs. Measurements were recorded at 1-minute intervals during cach
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60-minute test period, and the results were averaged. For each run, only those
measurements obtained after twice the response time of the measurement system

had elapsed were used to determine the average emission concentration.

The Method 7E samples were collected along with the Method 6C and 16A samples
at the outlet. Method 7E utilizes an instrumental analyzer to measurc nitrogen
oxides. A gas samplc was continuously extracted from the stack, and a portion of
the sample was conveyed to an instrumental chemiluminescent analyzer for
determination of NOx concentration. Measurements were recorded at l-minute
intervals during each 60-minute test, and the results were averaged. For each run,
only those measurements obtained after twice the responsé time of the
measurement system had clapsed were used to determine the average emission

concentration.

The Method 6C and 7E sample train 1s illustrated in Figure 3 in Appendix E of
this report. An effluent gas sample was drawn through a stainless steel sample
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. A sample 8as manifold system (dilution system) constructed of
nonreactive materials was utilized to divert a portion of the sample gas stream to
the analyzer for dilution with ambient air at a ratio of 20:1, and the remainder of
the gas to the by-pass discharge vent. The dilution sample system is capable of
introducing calibration gascs directly to the analyzer. The gas passes through an

NO3 to NO converter which converts the nitrogen dioxide in the sample to nitrogen
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oxide (with no ammonia interference). The sample is divided into twoO paths, on¢
leading through the converter and the other leading directly to the reaction
chamber of the analyzer. The difference between the 2 channels’ readings is NOa2.
The dilution sample system is capable of introducing calibration gascs directly to
the analyzers. An analyzer flow rate control valve and rotameter were used to
maintain a constant sampling rate to the analyzer. A chlctt-Packard data
acquisition system was used to log outputs of the analyzer. Readings were

recorded at one-minutc intervals over the duration of each sample run.

The TS and NOx measurcment system was assembled on-site and calibration gases
were introduced and calibration adjustments Wwere made to calibrate the
instrument. The sampling system components were adjusted to achieve correct
sampling rates. Prior to sampling, 2 calibration errof check was performed by
introducing calibration gases to the system upstream of the analyzer. Zero, mid-
range, and high-range calibration gases were introduced, and no adjustments to the
system Wwere made, except as necessary to maintain a constant flow rate of

calibration gas through the instrument.

Immediately preceding and following each run, or whenever adjustments to the
measurement system werc made, 2 sampling system bias check was performed. In
this test, a zero gas and either the mid-range or high-range 8as, whichever most
closely approximates the effluent concentrations, Wwas introduced. The
concentration displayed by the analyzer was noted and then the zero gas Wwas
introduced to verify that the output returned to zero. The calibration gas flow
rates were maintained at a constant rate. Zero and upscale gases were alternately
introduced until a stable response was achieved. The responsc time was determined

by observing the times required to achiecve 2 stable response when both the zero
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and upscale gas was introduced. The longer of the two times was used as the
response time of the analyzer. Once acceptable bias specifications were met, the
average of the initial and final bias check values were used to calculate the gas

concentration for the run.

4.5 Volatile Organic Compound Determination

Integrated samples of the gas at the inlet and outlet of the flare were collected for
volatile organic compound analysis. The samples were collected using Compendium
Method TO0-14. This ambient air testing method was used for these source tests to
collect integrated samples of volatile organic compounds (VOCs) at the inlet and
outlet sites. The TO-14 sampling system is illustrated in Figure 4 in Appendix E
of this report. The integrated samples were analyzed using EPA Method 8240,

which utilizes a gas chromatograph - mass spectrophotometer (GC-MS).

The TO-14 sampling apparatus included a leak-frec metal bellows pump, &
mechanical critical orifice flow regulator, and 2a mechanical compensating flow
restrictive device. The system is specifically designed to collect uniformly
integrated air samples over a predetermined time period. The integrated air
sample was pressurized and stored in electropolished SUMMAR six-liter stainless
steel canisters for transport and subsequent analysis. The interior surfaces of these
stainless steel canisters are passivated using the Molectrics SUMMAR process. A
teflon sample line was inserted into the port to pull a gas sample through the flow
controller and into the canister. Other components of the sampling system werc

constructed of stainless-steel or Teflon fittings.

Coast-to-Coast Analytical Services, Inc., the outside contract laboratory used to

analyze thesc samples, owns and maintains the integrity of the SUMMAR
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passivated canisters and performs leak tests to assure that they can contain a gas
sample over 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 ionization
detector. Once certified cleaned, 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 cach canister was checked by attaching a
pressurc gauge to the canister 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 cluting ions as compared to the spectral
library stored on the hard disk of the GC-MS data system. The concentration of
cach 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.
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5.0 CALCULATION OF RESULTS

The Method 1-4, 6C, 7E and 16A results werc calculated in accordance with the 40
CFR 60, Appendix A criteria. Copics of the pertinent equations arc included in
Appendix E of this report. Standard conditions are¢ 68° F and 29.92 inches of
mercury. The laboratory results were converted to concentration and mass
emission rate units. The results from each run arc presented along with an average
for the series of three (3) runs. If the average value for 3 runs is less than the
detection limit, the average is presented as < pL. Final result calculations were
performed using custom-written spreadshects run on Hewlett-Packard Vectra
computer systems. By-hand sample calculations of computerized results were
performed to verify computer program integrity, and are included in Appendix C

of this report.
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6.0 QUALITY ASSURANCE PLAN

The purposc of the quality assurance plan is to provide guidelines for achieving
quality control in air pollution measurements. The detailed procedures Am Test,

Inc’s Air Quality Division utilized are included in the Environmental Protection

Agency’s (EPA’S) reference manual titled i I H k for Ai
Wﬁiﬁiﬁm Volume 3, EPA-600/4-77-027b. Procedures were

followed throughout equipment prcparation, field sampling, sample recovery,
analysis, and data reduction. Am Test, Inc’s Air Quality Division quality

assurance procedures arc discussed below.

6.1 Calibration Procedures and Frequency

Field equipment utilized for on-site measurements is calibrated at a frequency as
recommended by the equipment manufacturer OT industry practice. Prior to field
use, cach 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 2 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 meter used to accurately measurc sample volumes has been calibrated
using a wet test meter. A standard P-type pitot tubc or a calibrated S-type pitot
tube was used for velocity measurements. The FlukeR digital thermocouple

indicator used for temperature measurecment has 3 readability of 1 degree
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Fahrenheit and has been certified by the manufacturer for its’ accuracy. Each
thermocouple probe used to monitor temperaturc is checked quarterly at three (3)

temperature settings.

A Monitor Labs Model 8850 sulfur dioxide measurement system equipped with a
Model 8770 HjS to SO2 converter was used for Method 6C and 16A sampling. A
Monitor Labs Model 8840 NO2 analyzer was used for Method 7E nitrogen oxides
sampling. These instruments are capable of meeting the system performance
specif ications detailed in 40 CFR 60, Appendix A, Method 6C, Section 4, The
calibration gases used were purchascd from Scott Specialty Gases and werc
analyzed following the EPA Traceability Protocol Number 1. Purificd nitrogen

was utilized for the zero gas.

Support equipment is defined as all equipment, not previously discussed that is
required for completing an environmental monitoring of measurement task. This
cquipment may include storage and transportation containers, sample recovery
glassware, and communications gear. Support equipment is pcriodically inspected
to maintain the performance standards necessary for proper and efficient

execution of all tasks and rcsponsibilitics.

During the project, a systems audit was pcrformcd, consisting of an on-site
qualitative inspection and review of the total measurement system. This inspection
was conducted on 2 daily basis by the Project Manager. During the systems audit,
the auditor observed the procedures and techniques of the field team in the

following general areas:.
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- Setting up and leak testing the sampling train
- Isokinetic sampling check of 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.

6.2 Sample Recovery and Field Documentation

Data relative to samples, collected during cach test, were immediately inspected for
completeness and placed under the custody of the Project Manager 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 werc used in the field to keep track of project
information. A bound 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 fiecld activities.

6.3 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 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
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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 cach sample bottle using water-proof ink.

6.4 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
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
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damage during shipment. The samples were shipped to Coast-to-Coast Analytical

via Federal Express for overnight delivery.

6.5 Data Reduction, validation, and Reporting

Raw data is handled according to strict guidelines when they arc being transposed
into computer files or on other logs. The guidelines include document receipt
control procedures, file review, and sign-off by 2 checker. Raw data was 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 werc corrected, and figures were rechecked and signed off by the
nchecker”. In addition, by-hand calculation checks werc made to validate the
computer output. All data generated by each phase of a jaboratory or field
sampling program were reviewed by the senior reviewer. The data was signed off

by the senior reviewer prior to releasing the data for report preparation.
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METHOD 1-4 - VELOCITY AND MO1STURE INFORMAT 10N
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 24 /HOBIN-R1 LAB #: G-1743-1

CLIENT: SWEET EDUARDSIENCON START TIME: 11:06 o’clock
LOCATION: HOBART LANDFILL sTOP TIME: N/A o'clock
SAMPLE SITE: FLARE STACK INLET

SAMPLE DATE: MAY &, 1990

RUN #: 1-M1-4

OPERATORS: MACKEY/HIDNEYER

CONTACT: D. VONASEK

PERCENT MOISTURE: 6.5

Bus: 0.065

p1TOT TUBE Cp: 0.99

STACK DIAMETER: 8.0 inches

STACK AREA: 0.349 sq. feet

METER TEMPERATURE: 0.0 degrees F

BAROMETRIC PRES.:
STATIC PRESSURE :
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CO2 CONC:
AVERAGE 02 CONC:
AVERAGE CO CONC:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

29.73 inches Hg
1.85 inches H20
29.87 inches W9
0.00 inches K20
29.73 inches Hg

20.0 percent

4.8 percent
< 0.1 percent
31.39 g/n-nle-dry
30.52 g/g-mole-wetl

ttﬁ.tfiiiitl**iﬁiiit**ii**t*iiﬁt**ﬁi*tfﬁt*t*ti*i*tit*t.f&**t*****i**i*********

SAMPLE VELOCITY
POINT w OF H20
1 0.018
2 0.038
3 0.022

ti'i.ii*-*****i*ﬁii*ﬁt

STACK TEMPERATURE:

AVERAGE VELOCITY HEAD:

STACK GAS VELOCITY:
STACK GAS AIR FLOM:

TEMPERATURE SAMPLE VELOCITY TEMPERATURE

DEGREES F. POINT w OF W20 DEGREES F.
101 4 0.043 101
101 5 0.038 101
101 6 0.025 101

i*iiﬁ*t*ttii&ii*ﬂi'iﬁiiﬁii*i*i*i*i***ﬂiﬁﬁiii*t*i**i**i*t

101.0 degrees F
0.030 * of H20

561.0 degrees R

11.5 ft/sec

240.5 acf/min 211.3 dscf/min
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METHOD 1-4 - VELOCITY AND MOISTURE INFORMATION
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 24/HOBIN-R2 LAB #: G-1743-2

CLIENT: SWEET EDWARDS/EMCON START TIME: 13:13 o’clock
LOCATION: HOBART LANDFILL STOP TIME: N/A o’clock
SAMPLE SITE: FLARE STACK INLET

SAMPLE DATE: MAY 4, 1990

RUN #: 2-N1-4

OPERATORS: MACKEY/WIDMEYER

CONTACT: D. VONASEK

PERCENT MOISTURE: 6.5

Bws: 0.065

PITOT TUBE Cp: 0.99

STACK DIAMETER: 8.0 inches

STACK AREA: 0.349 sq. feet

METER TEMPERATURE: 0.0 degrees F

BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CO2 CONC:
AVERAGE 02 COMC:
AVERAGE CO CONC:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

29.71 inches Hg
1.85 inches H20
29.85 inches Hg
0.00 inches H20
29.7% inches Hg

20.0 percent

3.0 percent
< 0.1 percent
31.32 g/g-mole-dry
30.45 g/g-mole-wet

SAMPLE VELOCITY
POINT “ OF H20
1 0.012
2 0.019
3 0.028

TEMPERATURE SAMPLE  VELOCITY TEMPERATURE
DEGREES F. POINT W OF H20 DEGREES F.

102 4 0.033 102
102 5 0.022 102
102 6 0.021 102

STACK TEMPERATURE:

AVERAGE VELOCITY HEAD:

STACK GAS VELOCITY:
STACK GAS AIR FLOM:

102.0 degrees F 562.0 degrees R
0.022 * of H20
9.9 ft/sec

206.7 acf/min 181.1 dscf/min
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METHOD 1-4 - VELOCITY AND MOISTURE INFORMATION
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 24/HOBIN-R3 LAB #: G-1743-3
CLIENT: SWEET EDWARDS/EMCON START TIME: 14:30 o’clock
LOCATION: HOBART LANDFILL STOP TIME: N/A o’clock
SAMPLE SITE: FLARE STACK INLET
SAMPLE DATE:  MAY 4, 1990
RUN #: 3-M1-4
OPERATORS : MACKEY /WIDMEYER
CONTACT: D. VONASEK
PERCENT MOISTURE: 6.5
Bws: 0.065
PITOT TUBE Cp: 0.99
STACK DIAMETER: 8.0 inches
STACK AREA: 0.349 sq. feet
METER TEMPERATURE: 0.0 degrees F
BAROMETRIC PRES.: 29.71 inches Hg
STATIC PRESSURE: 1.85 inches H20
STACK PRESSURE: 29.85 inches Hg
OR1FICE PRESSURE: 0.00 inches H20
METER PRESSURE: 29.71 inches Hg
AVERAGE CO2 CONC: 21.0 percent
AVERAGE 02 CONC: 2.4 percent
AVERAGE CO CONC: < 0.5 percent
MOLECULAR WEIGHT: 31.46 g/g-wole-dry
MOLECULAR WEIGHT: 30.58 g/g-mole-wet
SAMPLE VELOCITY  TEMPERATURE SAMPLE  VELOCITY TEMPERATURE
POINT w OF H20 DEGREES F. POINT w OF H20  DEGREES F.
1 0.012 104 0.035 104
2 0.015 104 5 0.025 104
3 0.022 104 6 0.025 104

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

104.0 degrees F
0.022 * of H20

205.2 acf/min

564.0 degrees R

9.8 ft/sec

179.2 dscf/min
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ANT=ST

EMISSION RATE RESULTS
10-14 VOLATILE ORGANIC COMPOUNDS
ANALYZED BY GC/MS - EPA METHOD 8240
AM TEST, INC. - AIR QUALITY DIVISION
FILE NAME: 6T\HOB-IN1
CLIENT: Smt-Edulrds/ EMCON
LOCATION: Hobart Landfill
SAMPLE LOCATION: Flare Inlet
SAMPLE DATE: May &, 1990
SAMPLE TIME: 11:06
LAB NUMBER(S): G-1743-1
AIRFLOM: 211.3 decf/min
inlet DL
Run 1 Blank Run 1
ANALYTE mg/min mg/min mg/min
Acetone 12.0 < DL 0.3
Benzene 6.0 < DL 0.0
Bronodichlormthane < DL <DL 0.1
Bromomethane < DL < DL 0.1
gromoform <DL <DL 0.1
2-gutanone (MEX) <DL < DL 0.0
Carbon Disulfide 0.6 < DL 0.1
Carbon Tetrachloride <DL < DL 0.4
Chlorobenzene 1.3 <DL 0.1
Chloroethane 2.2 <DL 0.0
2-chlorocthylv§nyl Ether <DL <DL 0.6
Chloroform < DL <DL 0.1
chloromethane 0.8 <DL 0.0
Dibronochloro-ethane < DL <DL 0.1
1,1-Dichloroeth.ne 2.2 <DL 0.1
1,2-Dichloroethane <DL < DL 0.1
1,1-Dichloroethene < DL < DL 0.1
-1,2-D|chloroethene 1.9 <DL 0.1
t-\,z-Dichloroethone < DL < DL 0.1
Dichloromethane 27.5 <DL 0.5
1,2-Dichloropropnne <DL < DL 0.1
cis-l,S-Dichloropropene < DL <DL 0.1
trm-1,3-oichloropropene <DL < DL 0.1
Ethylbenzene 31.7 <DL 0.1
2-Hexanone <DL <DL 0.1
4-Methyl -2-Pentanone (M18K) < DL < DL 0.1
styrene 0.3 < DL 0.1
1,1,2,2-Totrochloroethm < DL <DL 0.5
Tetrachloroethene (PCE) 2.9 < 0L 0.2
Toluene 29.3 <DL 0.0
1,1,1-trichloroethane (TCA) 2.8 < DL 0.1
1,1,2-trichloroethane < DL < DL 0.1
Trichloroethene (TCE) 1.0 < DL 0.1
Vinyl Acetate < DL < DL 0.5
vinyl Chloride 19.7 < DL 0.2
Xylenes 37.1 < DL 0.1

< DL designates that the ¢

Levels below the method detection

mg/min = mitligrams of analyte emitted

per minute

was not detected, of was found at
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EMISSION RATE RESULTS

10-14 VOLATILE OR

AMT=ST

GANIC COMPOUNDS

ANALYZED BY GC/MS - EPA METHOD 8240

AM TEST, INC. - A

IR QUALITY DIVISION

FILE NAME: 67\NOB-1N2
CLIENT: Suut-Educrds/EHCON
LOCATION: Hobart Landfitl
SAMPLE LOCATION: Flare Inlet
SAMPLE DATE: May &, 1990
SAMPLE TIME: 13:13
LAB NUMBER(S): G-1743-2
AIRFLOM: 181.1 dscf/min

inlet DL

Run 2 Blank Run 2
ANALYTE mg/min mg/min mg/min
Acetone 1.8 <DL 1.3
genzene 6.2 < DL 0.2
gromodichloromethane < DL < DL 0.4
Bromomethane <DL <DL 0.4
sromoform < DL <DL 0.6
2-Butanone (MEK) 1.6 <DL 0.2
Carbon Disulfide < DL <DL 0.4
Carbon Tetrachloride <DL < DL 1.7
chlorobenzene 0.9 <DL 0.3
Chloroethane 1.9 <DL 0.1
Z-Chloroothylvirvyl Ether < DL <DL 0.5
chloroform < DL <DL 0.3
Chloromethane <DL <DL 0.1
Dibronochloronthone <DL <DL 0.5
1,1-Dich\oroeth.ne <DL <DL 0.2
1,2-oichlorocth.ne <DL < DL 0.2
1,1-Dichloroethene 1.9 < DL 0.2
c-1,2-Dichloroethene 1.6 <DL 0.2
t-l,z-oichloroethene <DL <DL 0.2
pichloromethane 13.8 < DdL 2.0
1,2-Dichloropropm < DL <DL 0.3
cis-1,3-oichloropropene <DL <DL 0.3
trm-‘l,3-bichloropropene <DL < DL 0.3
Ethylbenzene 25.6 <DL 0.2
2-Hexanone <DL < DL 0.2
4-Methyl-2-Pentanone (MIBK) <DL <DL 0.2
Styrene < DL < DL 0.5
1,1,2,2-Tetrnchloroethm <DL < DL 2.0
Tetrachioroethene (PCE) 2.0 <DL 0.7
Toluene 25.6 < DL 0.2
1,1,1-Trichloroethme (TCA) 2.6 <DL 0.3
1,1,2-Trichloroethane < DL <DL 0.3
Trichloroethene (1CE) 0.7 < DL 0.3
Vinyl Acetate <DL < DL 2.0
Vinyl Chloride 17.4 <DL 0.7
Xylenes 28.2 <DL 0.2

< DL designates that the c

{evels below the method detecti

mg/min = milligrams of analyte emitted

was not detected, or was found at

on Limit.

per minute



EMISSION RATE

RESULTS

AVT=ST

10-14 VOLATILE ORGANIC COMPOUNDS
ANALYZED BY GC/MS - EPA METHOD 8240
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 67\ROB- IN3
CLIENT: Sueet-Eduards/EHCOﬂ
LOCATION: Hobart Landfill
SAMPLE LOCATION: Flare Inlet
SAMPLE DATE: May 4, 1
SAMPLE TIME: 14:30
LAB NUMBER(S): G-1743-3
AIRFLOM: 179.2 dscf/min

Inlet DL

Run 3 Blank Run 3
ANALYTE mg/min mg/min mg/min
Acetone 2.7 < DL 1.3
Benzene 4.9 <DL 0.2
Brmdichloronthane < DL < DL 0.4
Bromomethane <DL <DL 0.4
promoform < DL <DL 0.6
2-Butanone (MEK) <DL < bL 0.2
Carbon Disul fide 1.2 <DL 0.4
Carbon Tetrachloride < DL <DL 1.7
chlorobenzene 0.8 <DL 0.3
chloroethane 1.5 <DL 0.1
Z-Chloroethylvinyl Ether < DL <DL 0.5
chloroform < DL < DL 0.3
Chloromethane <DL <DL 0.1
Dibranochloronthane <DL <DL 0.5
1,1-Dichloroethane 1.4 <DL 0.2
1,2-Dichloroethane <DL <DL 0.2
1,1-Dichloroethene < DL <DL 0.2
c-1,2-oichloroethene 1.1 < DL 0.2
t-1,2-oichlorocthene < DL <DL 0.2
pichloromethane 16.7 <DL 2.0
1,2-oichloroproponc < DL <DL 0.3
cu-1,3-oichloropropun < DL <DL 0.3
trm-i,S-Dichloropropene <DL <DL 0.3
Ethylbenzene 25.9 <DL 0.2
2-Hexanone < DL <DL 0.2
&-Methyl -2-Pentanone (MIBK) <DL <DL 0.2
styrene < DL < DL 0.5
1,1,2,2-Totrochloroethane < DL < DL 2.0
Tetrachloroethene (PCE) 1.8 <DL 0.7
Toluene 26.9 < DL 0.2
1,1,1-Trichloroethane (TCA) 2.0 < DL 0.3
1,1,2-1richloroethane < DL <DL 0.3
Trichloroethene (TCE) < DL <DL 0.3
Vinyl Acetate < DL < DL 2.0
vinyl Chloride 11.2 <DL 0.7
Xylenes 33.5 < DL 0.2

< DL designates that the c

wg/min = milligrams of analyte

was not detected, of was found at
Levels below the method detection Limit.

emitted per minute

39



EMISSION RATE R

10-14 VOLATILE ORGANI
ANALYZED BY GC/MS - EP
AM TEST, INC. - AIR QUA

FILE NAME: 67\HOB-OUTY
CLIENT: smt-Eduards/EMCON
LOCATIOM: Hobart Landfill

SAMPLE LOCATION: Flare outlet

ESULTS
C COMPOUNDS

A METHOD 8240
LITY DIVISION

ANT=ST

SAMPLE DATE: May 4, 1990
SAMPLE TIMES: 11:05-12:05
LAB NUMBER(S): G-1743-4, 009937
AIRFLOM: 4087.2 dscf/min

outlet oL

Run 1 Blank Run 1
ANALYTE mg/min mg/min mg/min
Acetone 92.6 < DL 1.5
Benzene 0.2 < DL 0.2
gromodichloromethane <DL < DL 0.4
sromomethane < DL < DL 0.5
sromoform < DL <DL 0.6
2-gutsnone (MEK) <DL < DL 0.2
carbon Disulfide 0.5 < bL 0.4
Carbon Tetrachloride <DL <DL 1.5
Chlorobenzene <DL < DL 0.3
Chloroethane < DL <DL 0.2
Z-Chloroothylvinyl Ether <DL <DL 2.8
Chloroform < DL <DL 0.3
Chloromethane < DL <DL 0.1
oibronochloronthm < DL <DL 0.5
1,1-Dichloroethane <DL <DL 0.3
1,2-Dichloroethane <DL <DL 0.3
1,1-Dichloroethene <DL <DL 0.3
c-1,2-Dichloroethem <DL <DL 0.3
t-‘l,Z-Dichlorocthene <DL <DL 0.3
pichloromethane 2.3 <DL 2.2
1,2-Dichloropropme <DL <DL 0.3
cis-1,3-Dichloropropene < DL < DL 0.3
tr“-1,3-bichloropropene < DL < DL 0.3
Ethylbenzene <DL < DL 0.3
2-Hexanone <DL <DL 0.3
4 -Nethyl -2-Pentanone (M18K) <DL <DL 0.3
Styrene <DL < DL 0.5
1,1,2,2-Totruchloroethnm < DL <DL 1.8
Tetrachloroethene (PCE) <DL < DL 0.8
Toluene <DL < DL 0.2
1,1,1-Trichloroethane (TCA) <DL <DL 0.3
1,1,2-Trichloroethane < DL <DL 0.3
Trichloroethene (TCE) <DL <DL 0.3
Vvinyl Acetate <DL <DL 2.2
Vinyl Chloride < DL <DL 0.6
Xylenes 0.2 < DL 0.3

< DL designates that the ¢
Levels below the method detection Limit.

wmg/min = wmilligrams of analyte emitted per minute

wes not detected, or was found at
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AMT=ST

EMISSION RATE RESULTS
70-14 VOLATILE ORGANIC COMPOUNDS
ANALYZED BY GC/MS - EPA METHOD 8240
AM TEST, INC. - ATR QUALITY DIVISION

FILE NAME: 67\HOB-0UT2

CLIENT: Sucet-Edalrds/EMCON
LOCATION: Hobart Landfill
SAMPLE LOCATION: Flare Outlet

SAMPLE DATE: May &, 1990

SAMPLE TIMES: 12:39-13:39
LAB NUMBER(S): G-1743-5, 009938

AIRFLOM: 3806.4 dscf/min
outlet DL
Run 2 Blank Run 2
ANALYTE ma/min mg/min mg/min
Acetone 12.9 <DL 1.4
Benzene 0.2 < DL 0.2
Bromodichloromethane < DL < DL 0.4
Bromomethane <DL < DL 0.4
sromoform <DL <DL 0.6
2-Butanone (MEK) <DL <DL 0.2
Carbon pisulfide < DL < DL 0.4
Carbon Tetrachloride < DL <DL 1.4
Chlorobenzene <DL < DL 0.3
Chioroethane < DL < DL 0.2
2-chloroethylvinyl Ether <DL <DL 2.6
Chloroform < DL < DL 0.3
Chloromethane < DL < DL 0.1
Dibromochloromethane <DL <DL 0.5
1,1-Dichloroeth.ne < DL <DL 0.2
1,2-Dichloroethane <DL < DL 0.2
1,1-Dichloroethene <DL < DL 0.2
c-1,2-oichloroethene <DL <DL 0.2
t-1,2-Dichloroethene < DL <DL 0.2
pichloromethane <DL <DL 2.1
1,2-Dichloropropane < DL <DL 0.3
cis-1,3-Dichloropropene <DL < DL 0.3
trans-1,3-Dichloropropene < DL <DL 0.3
gthylbenzene <DL < DL 0.3
2-Hexanone <DL <DL 0.2
4-Methyl-2-Pentanone (MI1BK) <DL <DL 0.2
Styrene <DL <DL 0.5
1,1,2,2-Tetrnchloroetham <DL <DL 1.7
Tetrachloroethene (PCE) < DL < DL 0.8
Toluene < DL <DL 0.2
1,1,1-Trichloroethane (TCA) <DL <DL 0.3
1,1,2-Trichloroethane < DL <DL 0.3
Trichloroethene (TCE) < DL < DL 0.3
vinyl Acetate <DL < DL 2.1
Vinyl Chloride < DL < DL 0.6
Xylenes < DL <DL 0.3

< DL designates that the compound was not detected, or was found at
tevels below the method detection limit.

mg/min = milligrame of analyte emitted per minute



AMT=ST

EMISSION RATE RESULTS
TO-14 VOLATILE ORGANIC COMPOUNDS
ANALYZED BY GC/MS - EPA METHOD 8240
AM TEST, INC. - AIR QUALITY DIVISION

FILE NAME: 67\HOB-0UT3
CLIENT: Sweet-Edwards/EMCON
LOCATION: Hobart Landfiil
SAMPLE LOCATION: Flare Outlet
SAMPLE DATE: May 4, 1990
SAMPLE TIMES: 14:02-15:03
LAB NUMBER(S): G-1743-6, 009939
AIRFLOW: 4079.6 dscf/min

Outlet DL

Run 3 Blank Run 3
ANALYTE mg/min mg/min mg/min
Acetone 11.6 < DL 1.5
Benzene < DL < DL 0.2
Bromodichloromethane < DL < DL 0.4
Bromomethane < DL < DL 0.5
Bromoform < DL < DL 0.6
2-Butanone (MEK) < DL <DL 0.2
Carbon Disulfide < DL < DL 0.4
Carbon Tetrachloride <DL < DL 1.5
Chlorobenzene < DL <DL 0.3
Chioroethane < DL <DL 0.2
2-Chloroethylvinyl Ether < DL < DL 2.8
Chloroform < DL <DL 0.3
Chloromethane < DL <DL 0.1
Dibromochloromethane < DL <DL 0.5
1,1-Dichloroethane < DL <DL 0.3
1,2-Dichloroethane < DL <DL 0.3
1,1-Dichloroethene < DL < DL 0.3
¢-1,2-Dichloroethene < DL < DL 0.3
t-1,2-Dichloroethene <DL <DL 0.3
Dichloromethane < DL <DL 2.2
1,2-Dichloropropene < DL < DL 0.3
cis-1,3-Dichloropropene < DL <DL 0.3
trans-1,3-Dichloropropene <DL < DL 0.3
Ethylbenzene < DL <DL 0.3
2-Hexanone < DL < DL 0.3
4-Methyl -2-Pentanone (MIBK) <DL < DL 0.3
Styrene <DL < DL 0.5
1,1,2,2-Tetrachloroethane < DL <DL 1.8
Tetrachloroethene (PCE) < DL < DL 0.8
Toluene <DL < DL 0.2
1,1,1-Trichloroethane (TCA) < DL < DL 0.3
1,1,2-Trichloroethane < DL < DL 0.3
Trichloroethene (TCE) <DL <DL 0.3
Vinyl Acetate <DL < DL 2.2
Vinyl Chloride <DL < DL 0.6
Xylenes <DL < DL 0.3

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

mg/min = milligrams of snalyte emitted per minute
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GAS MEASUREMENT DATA LOG

Client Name: Sweet Edwards/Emcon
Sample Location: Hobart Landfill
Flare Stack Outlet

Date: May 4, 1990
CARBON CARBON NITROGEN TOTAL
MONOXIDE OXYGEN DIOXIDE OXIDES SULFUR
TIME ppm % % ppn ppm
RUN 1
1105 o 12.5 5.9 35.4 6.7
1106 0 14.9 4.8 30.8 8.7
1107 0 15.4 5.9 25.6 5.7
1108 0 13.4 6.3 28.6 3.8
1109 0 13.8 5.8 30.7 3.1
1110 0 14.7 5.1 29.2 2.6
1111 0 14.6 4.9 27.4 2.2
1112 o 14.1 5.6 26.6 1.9
1113 v 14.3 5.0 27.7 1.8
1114 0 15.3 4.7 26.3 1.7
1115 0 15.6 4.0 24.3 1.6
1116 0 16.2 4.2 21.8 1.4
1117 0 15.2 5.0 21.9 1.3
1118 0 14.4 5.3 24.4 1.3
1119 0 15.2 4.4 26.0 1.3
1120 0 16.1 4.2 22.2 1.2
1121 0 16.2 3.7 21.1 1.1
1122 0 15.8 4.5 20.8 1.1
1123 0 14.9 4.8 22.1 1.0
1124 0 15.2 5.4 22.8 1.0
1125 0 14.3 5.2 26.1 1.1
1126 0 14.6 5.0 26.9 1.2
1127 0 14.2 5.2 26.1 1.2
1128 0 15.0 5.5 26.6 1.2
1129 0 14.5 5.7 27.4 1.1
1130 0 14.7 5.2 28.1 1.1
1131 0 15.5 4.5 26.1 1.1
1132 0 14.4 5.2 25.5 0.9
1133 0 14.1 5.6 26.2 1.0
1134 0 15.0 4.0 27.1 0.9
1135 0 16.4 3.8 22.7 0.9
1136 ¢} 14.2 5.4 22.8 0.8
1137 0 12.0 6.6 29.8 0.8
1138 0o 12.8 6.5 33.4 1.7
1139 0 13.6 6.9 32.4 2.2
1140 0 12.8 5.9 34.9 2.2
1141 0 13.9 5.1 31.7 2.5
1142 0 13.7 5.5 29.8 2.1
1143 0 15.6 4.2 27.2 1.6
1144 0 15.5 4.3 23.6 1.3
1145 0 15.9 3.7 22.6 1.1
1146 0 15.8 4.4 21.1 0.9
1147 0 15.6 3.8 21.8 0.9



1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1200
1201
1202
1203
1204
1205

AVG RUN 1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
ppn
CARBON
MONOXIDE

16.3
14.0
13.4
13.4
15.1
14.0
15.6
15.6
16.4
14.8
14.6
15.9
15.4
16.2
15.5
13.2
12.7
12.7

14.7

%
OXYGEN

t



CARBON

MONOXIDE OXYGEN
%

12.8
14.0
15.0
13.5
14.5
15.0
15.7
13.8
13.9
14.6
15.0
15.8
16.0
15.2
14.9
15.1
14.6
15.1
14.8
15.2
14.1
12.7
12.5
13.5
14.2
13.6
12.4
12.0
13.3
13.7
12.3
12.4
12.7
13.3
12.2
11.3
10.8
12.1
13.3
14.7
15.0
15.8
13.7
15.4
15.4
16.0
16.0
14.8
13.6
14.4
15.0
15.5

CARBON
DIOXIDE
%

NITROGEN
OXIDES

26.4

35.0

26.7
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1331 0 14.9 4.6 22.7 0.5
1332 0 16.0 4.9 22.5 0.5
1333 0 14.2 5.3 25.0 0.5
1334 0 13.3 5.8 28.2 0.5
1335 0 14.6 5.5 28.1 0.6
1336 0 14.2 6.2 27.7 0.6
1337 0 12.8 5.9 30.7 0.6
1338 0 13.1 7.3 30.3 0.6
1339 0 11.8 7.3 35.5 0.9
AVG RUN 2 0 14.0 5.5 28.4 1.2

ppnm % % ppm ppm
CARBON OXYGEN CARBON NITROGEN TOTAL
MONOXIDE DIOXIDE OXIDES SULFUR



CARBON CARBON NITROGEN TOTAL

MONOXIDE OXYGEN DIOXIDE OXIDES SULFUR

TIME ppm % % ppm ppm
RUN 3

1402 0 12.8 6.2 32.9 0.8
1403 0 14.0 5.1 31.3 1.4
1404 0 15.6 3.8 26.6 1.3
1405 0o 15.0 5.0 23.2 1.0
1406 ] 15.7 3.6 22.6 0.8
1407 0 15.1 4.3 20.5 0.7
1408 o 15.5 4.1 19.8 0.6
1409 0 16.1 4.3 18.6 0.5
1410 0 14.1 6.5 20.1 0.5
1411 0 12.5 7.0 27.8 0.5
1412 0 11.9 7.1 31.8 0.8
1413 0 11.5 6.9 33.8 1.2
1414 o 12.8 7.1 32.9 2.0
1415 (4] 12.5 7.1 32.9 2.1
1416 o 11.9 7.0 32.9 1.9
1417 o 13.2 5.9 32.0 1.7
1418 0 15.3 5.3 27.2 1.4
1419 ] 13.2 6.5 25.8 1.1
1420 0 12.1 7.4 29.1 0.9
1421 0 13.0 6.1 31.3 0.9
1422 0 14.9 4.3 28.6 1.0
1423 o 15.5 4.3 22.4 1.0
1424 0 16.0 3.5 19.8 0.8
1425 0 15.5 4.4 18.0 0.7
1426 ) 14.1 5.9 20.5 0.6
1427 0 12.7 6.9 26.3 0.6
1428 0 12.4 6.9 30.4 0.6
1429 0 13.0 6.2 30.4 0.9
1430 0 12.9 5.9 29.5 0.9
1431 0 15.1 5.5 26.6 0.9
1432 0 14.5 4.1 25.5 0.8
1433 0 16.2 4.2 21.2 0.7
1434 0 14.4 5.9 21.3 0.6
1435 0 13.6 6.3 24.6 0.5
1436 0 12.1 7.1 28.4 0.6
1437 0] 13.8 4.6 31.1 0.8
1438 0 14.1 5.7 24.8 1.0
1439 0 14.8 4.7 24.7 1.0
1440 0 16.2 3.1 21.7 0.8
1441 o 14.2 6.0 19.2 0.6
1442 0 13.8 6.2 24.0 0.6
1443 0 15.7 3.9 23.9 0.6
1444 0 14.6 3.8 21.0 0.6
1445 0 14.5 5.4 20.7 0.5
1446 0 13.8 4.7 24.8 0.5
1447 0 15.7 4.4 22.8 0.5
1448 0 15.4 4.4 21.0 0.5
1449 0 15.5 4.2 20.2 0.5
1450 0 14.7 5.5 20.9 0.6
1451 0 12.5 7.1 24.9 0.6
1452 0 12.8 5.9 30.0 0.7
1453 0 14.3 4.8 28.2 1.1



1454
1455
1456
1457
1458
1459
1500
1501
1502

AVG RUN 3

000000000

o

ppm
CARBON
MONOXIDE

12.8
12.0
11.6
11.8
12.1
12.5
13.1
12.2
11.7

13.8
%
OXYGEN

NOOOARANTINSO
S OOWNDOO

(S
.
~

%
CARBON
DIOXIDE
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33.3
33.2
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32.4

26.5
ppm
NITROGEN
OXIDES

PRNONDNRE R
. L ] . L] . L] L]
OWNOOWON

1.0

ppm
TOTAL
SULFUR
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Coast-to- Coast-to-Coast Lab Number: G-1743-1
Coast Analytical Services, Inc. Collected: 85/04 /90 SO
Analyticol 141 Suburban Road Received: @5/14 /96
Services san Luis Obispo, California 93481 Tested: 95/18/98

(865) 543-2553 Collected by: S.Mackey
GC/MS AMBIENT AIR ANALYSIS

Sample Description:

Hobart Landfill, Run 1,

Flare Inlet, Can #28, Air

ATTN:
AMTest Inc.

38545 S. E. Bath St. #5
Preston, WA 98659

Kris Hansen

HAZARDOUS SUBSTANCE LIST Detection Limit Concentration
Compound Anolyzed (CAS RN) ppbv ug/cu M ppbv
Acetone (67641) 2¢ 2000 778.
Benzene (71432) 2 1980. 290.
Bromodichloromethane (75274) 2. not found not found
Bromomethane (74839) 5. not found not found
Bromoform (75252) 2 not found not found
2-Butanone {MEK) (78933) 2 not found not found
Carbon Disulfide (75158) 5 96. 28.
Carbon Tetrachloride (56235) 19 not found not found
Chlorobenzene (198987) 2 220. Ly,
Chloroethane (75883) 2. 37¢. 139.
2_Chloroethylvinyl Ether (11¢758) 20 not found not found
Chloroform (67663) 2. not found not found
Chloromethane (197382) 2. 1308. 58.
Dibromochloromethane (124481) 2 not found not found
1,1-Dichloroethane (75343) 2 360. 82.
1,2-Dichloroethane (197862) 2 not found not found
1,1-Dichloroethene (75354) 2 not found not found
c-1,2-Dichloroethene (156695) 2 316. 72.
t-1,2-Dichloroethene (156685) 2 not found not found
Dichloromethane (75092) 20 4L600. 12900.
1,2-Dichloropropane (78875) 2 not found not found
cis-1,3-Dichloropropene (19961815) 2 not found not found
trans-1, 3-Dichloropropene (16061826) 2 not found not found
Ethylbenzene (186414 ) 2 5300 . 1108.
2-Hexanone (591786) 2. not found not found
4-Methyl-2-Pentanone (MIBK) (624839) 2. not found not found
Styrene (186425) 5 5¢. 11.
1,1,2,2-Tetrachloroethane (79345) 19 not found not found
Tetrachloroethene (PCE) (127184) 5 480 . 65.
Toluene (198883) 2 4900 . 1200 .
1,1,1-Trichloroethane (TCA) (71556) 2 469. 77.
1,1,2-Trichloroethane (79685) 2 not found not found
Trichloroethene (TCE) (79616) 2 160. 27.
vVinyl Acetate (168854) 29. not found not found
vinyl Chloride (75614) 19. 3309. 1200.
Xylenes (133082087) 2. 6208 . 1300.

Respectfully submitted,

COAST-TO-COAST ANALYTICAL SERVICES
MSD#1 — L o Q
G1743-1.wr1 /HSL#7 Stephen C. Havlicek, Ph.D.
SCH/cr/dc/co Executive Vice President
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Coast-to-Coast
Analytical Services,
141 Suburban Road
San Luis Obispo, Califor
(885) 543-2553

Coast-to-
Coast

Analytical
Services

ATTN: Kris Hansen
AMTest Inc.

3g545 S. E. 84th St. #5
Preston, WA 98058

Lab Number: G-1743-2

Inc. Collected: ¢5/94 /90
Received: #5/14 /98

nia 93481 Tested: #5/18/98

Collected by: S.Mackey
GC/MS AMBIENT AIR ANALYSIS
Sample Description:
Hobart Landfill, Run 2,
Flore Inlet, Can #426, Air

=1

HAZARDOUS SUBSTANCE LIST Detection Limit Concentration
Compound Analyzed (CAS RN)  ppbVv ug/cu M ppbv
Acetone (67641) 188. 350. 198.
Benzene (71432) 19. 1208. 340.
Bromodichloromethane (75274) 19. not found not found
Bromomethane (74839) 29. not found not found
Bromoform (75252) 19. not found not found
2-Butanone (MEK) (78933) 16. 320. 1008.
Carbon Disulfide (75158) 20. not found not found
Carbon Tetrachloride (56235) 50. not found not found
Chlorobenzene (198987) 19. 176. 38.
Chloroethane (75083) 18. 378. 130.
2.-Chloroethylvinyl Ether (118758) 28. not found not found
Chloroform (67663) 19. not found not found
Chloromethane (187382) 19. not found not found
Dibromochloromethane (124481) 19. not found not found
1,1-Dichloroethune (75343) 198. not found not found
1,2-Dichloroethane (187962) 19. not found not found
1,1-Dichloroethene (75354) 19. 378. 9@ .
c-1,2-Dichloroethene (1566085) 18. 318. 70.
t-1,2-Dichloroethene (156685) 19. not found not found
Dichloromethane (75892) 108. 27080. 780 .
1,2-Dichloropropane (78875) 14. not found not found
cis-1,3-Dichloropropene (16961815) 16. not found not found
trans-1, 3-Dichloropropene (19661826) 18. not found not found
Ethylbenzene (1998414) 19. 5¢080. 11608.
2-Hexanone (591786) 10. not found not found
4-Methyl-2-Pentanone (MIBK) (624839) 16. not found not found
Styrene (198425) 208. not found not found
1,1,2,2-Tetrachloroethane (79345) 58. not found not found
Tetrachloroethene (PCE) (127184) 29. 300. 59.
Toluene (198883) 19. S@00 . 1208.
1,1,1—Trichloroethone (TCA) (71556) 10. 518 . 9d.
1,1,2-Trichloroethane {79005) 19. not found not found
Trichloroethene (TCE) (79616) 18. 149. 20.
Vinyl Acetate (198854) 108. not found not found
vinyl Chloride (75814) 50. 3400. 1200.
Xylenes (13308207) 14. 5500 . 1208.

Respectfully submitted,

COAST-TO-COAST ANALYTICAL SERVICES
MSD#1 o s W
g6-12-99 LT,

G1743-2.wr1 /HSL#7
SCH/cr/dc/co

Stephen C. Havlicek, Ph.D.
Executive Vice President



Coast-to-
Coast
Analytical
Services
R —
ATTN: Kris Hansen
AMTest Inc.

39545 S. E. guth St. #5

Coast-to-Coast
Analytical services, Inc.

141 Suburban Road

san Luis Obispo, California 934081
(885) 543-2553

Lab Number:
Collected:
Received:
Tested:
Collected by:
GC/Ms AMBIENT AIR ANALYSIS
Sample pescription:

Hobart Landfill, Run 3,

G-1743-3
95 /g4 /99
@5/14 /90
¢5/18/98
S .Mackey

Preston, WA 98@5@ Flare Inlet, Con #3¢6, Air
HAZARDOUS SUBSTANCE LIST pDetection Limit concentration
Compound Analyzed (CAS RN)  ppbV ugfcu M ppbv
Acetone (67641) 1908. S548. 200.
Benzene (71432) 19. 960. 280 .
Bromodichloromethone (75274) 198. not found not found
gromomethane (74839) 29. not found not found
Bromoform (75252) 19. not found not found
2-Butanone {MEK) (78933) 18. not found not found
Carbon Disulfide (75158) 20. 230. 78.
Carbon Tetrachloride (56235) 58. not found not found
chlorobenzene (198997) 19. 160. 39.
Chloroethane (75083) 19. 300. 1008.
2—Chloroethy1viny1 Ether (119758) 20. not found not found
chloroform (67663) 14. not found not found
chloromethane (197302) 19. not found not found
Dibromochloromethane (124481) 19. not found not found
1,1-Dichloroethone (75343) 19. 286. 69.
1,2-Dichloroethane (197062) 19. not found not found
1.1—Dich10roethene (75354) 16. not found not found
c—1,2—Dichloroethene (156685) 18. 218. not found
t-1.2—Dichloroethene (156685) 16. not found 5@.
Dichloromethane (75992) 100. 3300. 9¢8.
1,2-Dichloropropané (78875) 19. not found not found
cis—1.3—Dichloropropene (1¢¢61¢15) 198. not found not found
trons—1,3-Dichloropropene (19961926) 18. not found not found
Ethylbenzene (198414) 14. 5190 . 1108.
2-Hexanone (591786) 16. not found not found
4-Methyl-2-Pentanone (MIBK) (62u839) 14. not found not found
Styrene (199425) 20. not found not found
1,1.2.2—Tetrochloroethane (79345) 50 . not found not found
Tetrachloroethene (PCE) (127184) 26. 360. 59.
Toluene (198883) 19. 5300. 1308.
1.1,1—Tr1chloroethone (tca) (71556) 19. 4L99. 78.
1.1.2—Trichloroethone (79985) 19. not found not found
Trichloroethene (TCE) (79816) 19. not found not found
Vinyl Acetate (188054) 190. not found not found
vinyl Chloride (75914) 50. 2200. 798 .
Xylenes (133¢2¢7) 16. 6608 . 1400.
Respectfully submitted,
COAST—TO-COAST ANALYTICAL SERVICES
MSD#1 — c .
96-12-90 S Y ~

G17b3—3.wr1IHSL#7
SCH/cr/dc/co

stephen C. Havlicek, Ph.D.
Executive vice President
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Coast-to- Coast-to-Coast Lab Number: G-1743-3dup

Coast Analytical Services, Inc. Collected: o5/064 /90 53
Analytical 141 Suburban Road Received: g5/14 /98

Services San Luis Obispo, California 93481 Tested: #5/18/98

Kris Hansen

ATTN:
AMTest Inc.

39545 S. E. 84th St. #5
Preston, WA 98058

(885) 543-2553

GC/MS AMBIENT AIR ANALYSIS

Collected by: S.Mackey

Sample Description:

Hobart Landfill, Run 3,
Flare Inlet,

DUPLICATE ANALYSIS

Can #386, Air

HAZARDOUS SUBSTANCE LIST Detection Limit Concentration
Compound Analyzed (CAS RN) ppbv ug/cu M ppbv
Acetone (67641) 168. 6808. 200.
Benzene (71432) 19. 1200. 340,
Bromodichloromethane (75274) 19. not found not found
B8romomethane (74839) 20. not found not found
Bromoform (75252) 19. not found not found
2-Butanone (MEK) (78933) 14. not found not found
Carbon Disulfide (75158) 29. 158. 49.
Carbon Tetrachloride (56235) 5¢. not found not found
Chlorobenzene (198987) 19. 228. 49.
Chloroethane (750683) 18. 329. 116.
2-Chloroethylvinyl Ether (119758) 29. not found not found
Chloroform (67663) 10. not found not found
Chloromethane (187382) 18. not found not found
Dibromochloromethane (124481) 19. not found not found
1, 1-Dichloroethane (75343) 19. 3008. 70.
1,2-Dichloroethane (187¢62) 18. not found not found
1,1-Dichloroethene (75354) 19. not found not found
c-1,2-Dichloroethene (156685) 19. 278. not found
t-1,2-Dichloroethene {156685) 19. not found 60.
Dichloromethane (75892) 106. 3400, 900,
1,2-Dichloropropane (78875) 14. not found not found
cis-1,3-Dichloropropene (18061815) 18. not found not found
trans-1,3-Dichloropropene (18861826) 19. not found not found
Ethylbenzene (198414) 10. 6600 . 1400.
2-Hexanone (591786) 19. not found not found
4-Methyl-2-Pentanone (MIBK) (624839) 19. not found not found
Styrene (188425) 20. not found not found
1,1,2,2-Tetrachloroethane (79345) 59 . not found not found
Tetrachloroethene (PCE) (127184) 20. 449, 60.
Toluene (1¢8883) 19. 6400. 1608.
1,1,1-Trichloroethane (TCA) (71556) 14. 380. 60.
1,1,2-Trichloroethane (799495) 19. not found not found
Trichloroethene (TCE) (79816) 19. 100. 20.
Vinyl Acetate (198854) 100. not found not found
Vinyl Chloride (758614) 58. 3100. 11008.
Xylenes (1338287) 19. 7608. 1600.
Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES
MSD#1 - .
96-12-9¢ C M’“""’“‘Q"“'Q

G1743~-3d.wr1 /HSL#7
SCH/er/de/co

Stephen C. Havlicek, Ph.D.
Executive Vice President



Coast-to- COQSt—to-Coust Lab Number: G-1743-4
Coast Analytical services, Inc. Collected: 95 /904 /98
Analytical 141 Suburban Road Received: 95/14 /98
Services san Luis Obispo, colifornio 93401 Tested: g5/18/90
(865) 543-2553 Collected by: S$. Mackey
ATTN: Kris Hansen GC/MS AMBIENT AIR ANALYSIS
AMTest Inc. sample pescription:
3545 S. E. gath st. #5 Hobart Landfill, Run #1,
Preston, WA 980508 Flare Outlet, Can #u@h, Air
HAZARDOUS SUBSTANCE LIST Detection Limit Concentration
Compound Anolyzed (CAS RN) ppbVv ug/cu M ppbv
Acetone (67641) 5. 889 . 319.
Benzene (71432) @.5 1.8 2.5
Bromodichloromethone (75274) .5 not found not found
Bromomethane (74839) 1. not found not found
Bromoform (75252) $.5 not found not found
2-Butanone (MEK) (78933) .5 not found not found
carbon pDisulfide (75159) 1 4.3 1.
Carbon Tetrachloride (56235) 2 not found not found
Chlorobenzene (198997) 6.5 not found not found
chloroethane (75083) 8.5 not found not found
2—Chloroethylv1ny1 Ether (11¢758) 5 not found not found
chloroform (67663) @.5 not found not found
chloromethane (1¢73¢2) 8.5 not found not found
Dibromochloromethone (124481) 8.5 not found not found
1,1—Dich10roethune (75343) 6.5 not found not found
1.2—Dichloroethune (1967062) $.5 not found not found
1,1—Dich10roethene (75354) 6.5 not found not found
c—1.2—Dichloroethene (1566¢5) 9.5 not found not found
t—1,2—Dichloroethene (156695) 8.5 not found not found
Dichloromethaneé (75992) 5 29. 5.
1,2-Dichloropropcne (78875) @.5 not found not found
cis—1,3-Dich10ropropene (1¢¢61¢15) 9.5 not found not found
trons—1,S—Dichloropropene (1¢¢61¢26) $.5 not found not found
Ethylbenzene (198614) 8.5 not found not found
2_Hexanone (591786) 8.5 not found not found
A—Methyl—Z—Pentonone (MIBK) (624839) 6.5 not found not found
styrene (160#25) 1. not found not found
1,1,2,2—Tetrochloroethone (79345) 2. not found not found
Tetrachloroethene (PCE) (127184) 1. not found not found
Toluene (1¢8883) 8.5 not found not found
1,1,1-Trichloroethone (TCA) (71556) 8.5 not found not found
1,1,2—Trich10roethone (79995) $.5 not found not found
Trichloroethene (7cE) (799816) 9.5 not found not found
vinyl Acetate (1980854 ) 5. not found not found
Vvinyl Chloride (75914) 2. not found not found
Xylenes* (1339267) 8.5 1.4 6.3

»Reported below detection 1imit for comparison purposes.

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES

msD#1
08_1 2_9’ WM C/
G17u3-#.wr1/HSL#7 stephen C. Havlicek, Ph.D.,

SCHIec/dc/co gxecutive Vice President

5



Coast-to- Coast-to-Coast Lab Number: G-1743—-kdup

Coast Analytical services, Inc. Collected: 95 /94 /99
Analytical 141 Suburbon Road Received: g5/16 /98
services san Luis Obispo, california 93481 Tested: 95/18/99
(885) 553-2553 Collected by: S. Mackey
ATTN: Kris Hansen GC/Ms AMBIENT AIR ANALYSIS
AMTest Inc. sample pescription:
39545 S. E. ghth St. #5 Hobart Landfill, Run #,
Preston, WA 98059 Flare Outlet, Can #48h, Air
,DUPLICATE ANALYSIS
HAZARDOUS SUBSTANCE LIST pDetection Limit COncentrotion
Compound Analyzed (CAS RN) ppbv ug/cu M ppbv
Acetone (676#1) 5. 899. 3L9.
Benzene (71432) .5 2.2 g.6
Bromodichloromethone (7527&) 8.5 not found not found
Bromomethane (74859) 1. not found not found
gromoform (75252) L) not found not found
2_-Butanone (MEK) (78933) 8.5 not found not found
Carbon pisulfide (7515¢) 1 5.4 2.
Carbon Tetrachloride (56235) 2. not found not found
Chlorobenzene (1¢89¢7) 6.5 not found not found
Chloroethane (75883) 8.5 not found not found
2-Chloroethy1v1ny1 Ether (11¢758) 5 not found not found
chloroform (67663) 8.5 not found not found
Chloromethane (197392) ®.5 not found not found
Dibromochloromethune (124481) $.5 not found not found
1.1-Dichloroethane (75343) 8.5 not found not found
1.2—Dichloroethone (1¢7¢62) 8.5 not found not found
1.1—Dich10roethene (7535#) $.5 not found not found
c—1,2-Dichloroethene (156695) .5 not found not found
t—1.2-Dich10roethene (1566¢5) 8.5 not found not found
pichloromethane (75992) 5 7.8 2.
1.2—Dichloropropane (78875) g.5 not found not found
cis—1,3-Dichloropropene (1¢¢61¢15) 8.5 not found not found
trans—1.3—Dichloropropene (1¢¢61¢26) 9.5 not found not found
Ethylbenzene (1¢¢a1u) $.5 not found not found
2-Hexanone (591786) 9.5 not found not found
u—Methy1—2—Pentonone (MIBK) (62#839) 8.5 not found not found
styrene (1¢¢k25) 1 not found not found
1,1,2,2—Tetrochloroethone (79345) 2 not found not found
Tetrochloroethene (PCE) (12718&) 1. not found not found
Toluene (1¢8883) 6.5 not found not found
1.1.1—Trichloroethone (TCA) (71556) 8.5 not found not found
1.1,2—Trichloroethone (79¢¢5) 6.5 not found not found
Trichloroethene (TCE) (79916) 9.5 not found not found
vinyl Acetate (1¢8054) 5 not found not found
Vinyl chloride (75814) 2. not found not found
Xylenes (133¢2¢7) ¢.5 2.6 ¢.6

»Reported below detection 1imit for comparison purposes.

Respectfully submitted,
COAST—TO—COAST ANALYTICAL SERVICES

mso#? g g
96-12-99 <
G17h3-hd.wr1/HSLl7 stephen C. Havlicek, Ph.D.,

SCH/ec/dc/co gxecutive vice President



Coast-to- Coast-to-Coast

Coast Analytical Services,
Analytical 141 Suburban Road
Services San Luis Obispo, Califor

(8065) 543-2553
ATTN: Kris Hansen

AMTest Inc.

39545 S. E. 84th St. #5

Preston, WA 98@5@

HAZARDOUS SUBSTANCE LIST Detec
Compound Analyzed (CAS RN)
Acetone (67641)
Benzene (71432)
Bromodichloromethane (75274)
Bromomethane (74839)
Bromoform (75252)
2-Butanone (MEK) (78933)
Carbon Disulfide (75158)
Carbon Tetrachloride (56235)
Chlorobenzene (198987)
Chloroethane (75683)
2-Chloroethylvinyl Ether (119758)
Chloroform (67663)
Chloromethane (1987382)
Dibromochloromethane (124481)
1, 1-Dichloroethane (75343)
1,2-Dichloroethane (1979862)
1, 1-Dichloroethene (75354)
c-1,2-Dichloroethene (156685)
t-1,2-Dichloroethene (156685)
Dichloromethane (75092)
1,2-Dichloropropane (78875)
cis-1,3-Dichloropropene (18861815)

trans-1, 3-Dichloropropene (18861826)
Ethylbenzene (1864614)
2-Hexanone (591786)
4-Methyl-2-Pentanone (MIBK) (624839)

Styrene {(168425)
1,1,2,2-Tetrachloroethane (79345)
Tetrachloroethene (PCE) (127184)
Toluene (108883)
1,1,1-Trichloroethane (TCA) (71556)
1,1,2-Trichloroethane (79995)
Trichloroethene (TCE) (79¢16)
Vinyl Acetate (198854 )
Vinyl Chloride (75814)
Xylenes (13382087)
MSD#1

96-12-90

G1743-5.wr1/HSL#7
SCH/ec/dc/kc/co

Lab Number: G-1743-5

Inc. Collected: 65/84 /90
Received: 95/14 /98

nia 93481 Tested: #5/18/90

Collected by: S. Mackey
GC/MS AMBIENT AIR ANALYSIS
Sample Description:
Hobart Landfill, Run #2,
Flare Outlet, Can #119, Air

tion Limit Concentration
ppbv ug/cu M ppbv

5. 120. 46.

.5 2.3 8.7
8.5 not found not found
1. not found not found
.5 not found not found
8.5 not found not found
1. not found not found
2. not found not found
8.5 not found not found
6.5 not found not found
5. not found not found
8.5 not found not found
8.5 not found not found
8.5 not found not found
9.5 not found not found
8.5 not found not found
8.5 not found not found
#.5 not found not found
g.5 not found not found
5. not found not found
8.5 not found not found
$.5 not found not found
$.5 not found not found
6.5 not found not found
.5 not found not found
g.5 not found not found
1. not found not found
2. not found not found
1. not found not found
8.5 not found not found
8.5 not found not found
8.5 not found not found
6.5 not found not found
5. not found not found
2. not found not found
8.5 not found not found

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES

Stephen C. Havlicek, Ph.D.,
Executive Vice President

S



Coast-to-Coast
Analytical Services,
141 Suburban Road
San Luis Obispo, Califor
(8085) 543-2553

Coast-to-
Coast

Analytical
Services

ATTN: Kris Hansen

AMTest Inc.

39545 S. E. 84th St. #5

Preston, WA 98858

HAZARDOUS SUBSTANCE LIST Detec
Compound Analyzed (CAS RN)
Acetone (67641)
Benzene (71432)
Bromodichloromethane (75274)
Bromomethane (74839)
Bromoform (75252)
2-Butanone (MEK) (78933)
Carbon Disulfide (75158)
Carbon Tetrachloride (56235)
Chlorobenzene (198987)
Chloroethane (75083)
2-Chloroethylvinyl Ether (119758)
Chloroform (67663)
Chloromethane (1973482)
Dibromochloromethane (124481)
1,1-Dichloroethane (75343)
1,2-Dichloroethane (1967¢62)
1,1-Dichloroethene (75354)
¢c-1,2-Dichloroethene (1566¢5)
t-1,2-Dichloroethene (156685)
Dichloromethane (75692)
1,2-Dichloropropane (78875)
cis-1,3-Dichloropropene {19861615)

trans-1,3-Dichloropropene {10261026)
Ethylbenzene (188414)
2-Hexanone (591786)
4-Methyl-2-Pentanone (MIBK) (624839)

Styrene (160425)
1,1,2,2-Tetrachloroethane (79345)
Tetrachloroethene (PCE) (127184)
Toluene (1¢8883)
1,1,1-Trichloroethane (TCA) (71556)
1,1,2-Trichloroethane (79885)
Trichloroethene (TCE) (79816)
Vinyl Acetate (1980854)
Vinyl Chloride (75914)
Xylenes (13302¢7)
MSD#1

¢6-12-90

G1743-6.wr1/HSL#7
SCH/ec/dc/kc/co

Lab Number: G-1743-6
Inc. Collected: 95 /064 /9@
Received: g5/14 /9@
nia 934d1 Tested: g5/18/9¢@

Collected by: S. Mackey
GC/MS AMBIENT AIR ANALYSIS
Somple Description:
Hobart Londfill, Run #3,
Flare Outlet, Can #1@5, Air

tion Limit Concentration
ppbv ug/cu M ppbv

5. 108. 39.

8.5 not found not found
8.5 not found not found
1. not found not found
.5 not found not found
8.5 not found not found
1. not found not found
2. not found not found
3.5 not found not found
g.5 not found not found
5. not found not found
6.5 not found not found
.5 not found not found
8.5 not found not found
@.5 not found not found
g.5 not found not found
8.5 not found not found
g.5 not found not found
.5 not found not found
5. not found not found
.5 not found not found
6.5 not found not found
8.5 not found not found
8.5 not found not found
g.5 not found not found
8.5 not found not found
1. not found not found
2. not found not found
1. not found not found
8.5 not found not found
.5 not found not found
8.5 not found not found
8.5 not found not found
5. not found not found
2. not found not found
@.5 not found not found

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES

Stephen C. Havlicek, Ph.D.,
Executive Vice President

=



Coast-to- Coast-to-Coast Lab Number: B-951899
Coast Analytical Services, Inc. Collected:
Analytical 141 Suburban Road Received:
Services san Luis Obispo, California 93401 Tested: 95/18/99
(8085) 543-2553 Collected by:

SUBMITTED BY: GC/MS AMBIENT AIR ANALYSIS
CCAS sample pescription:

ZERO AIR BLANK
HAZARDOUS SUBSTANCE LIST Detection Limit Concentration
Compound Analyzed (CAS RN)  ppbv ug/cu M ppbV
Acetone (67641) 1.9 not found not found
Benzene (71432) g.1 not found not found
Bromodichloromethone (75274) .1 not found not found
Bromomethane (74839) 8.2 not found not found
Bromoform (75252) ¢.1 not found not found
2_Butanone (MEK) (78933) ¢.1 not found not found
Carbon Disulfide (75159) g.2 not found not found
Carbon Tetrachloride (56235) 8.5 not found not found
chlorobenzene (198987) .1 not found not found
chloroethane (75083) $.1 not found not found
2_chloroethylvinyl Ether (118758) 1.9 not found not found
Chloroform (67663) g.1 not found not found
chloromethane (197382) 8.1 not found not found
Dibromochloromethane (124481) 8.1 not found not found
1.1-Dichloroethone (75343) .1 not found not found
1.2—Dichloroethone (187962) .1 not found not found
1,1—Dichloroethene (75354) g.1 not found not found
c-1,2-Dichloroethene (156685) 8.1 not found not found
t—1,2—Dichloroethene (156685) g.1 not found not found
Dichloromethane (75992) 1.9 not found not found
1,2-Dichloropropané (78875) 8.1 not found not found
cis-1,3-Dichloropropene (1¢¢61¢15) g.1 not found not found
trans-1,S—Dichloropropene (1¢¢61¢26) 8.1 not found not found
Ethylbenzene (189414) g.1 not found not found
2_-Hexanone (591786) g.1 not found not found
4-Methyl-2-Pentanone (MIBK) (624839) g.1 not found not found
Styrene (198425) 8.2 not found not found
1,1,2,2—Tetroch10roethone (79345) 6.5 not found not found
Tetrachloroethene (PCE) (127184) g.2 not found not found
Toluene (198883) g.1 not found not found
1,1,1—Trichloroethone {TCA) (71556) .1 not found not found
1.1,2-Trichloroethane (79005) 8.1 not found not found
Trichloroethene (TCE) (79916) g.1 not found not found
vinyl Acetate (198054 ) 1.9 not found not found
vinyl Chloride (75814) 8.5 not found not found
Xylenes (1339287) g.1 not found not found

Respectfully submitted,

COAST—TO—COAST ANALYTICAL SERVICES
MSD#1 .
96-12-98 bl
B@51890 .wr1 /HSL#7 Stephen C. Havlicek, Ph.D.,

SCH/jm/dc/co

Executive Vice President



AIR, WATER & HAZARDOUS WASTE LABORATORY (No.131) CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Coast-to- Coast-to-Coast Lab Number: G-1743-1 ESQ
Coast Analytical Services Collected: 85/04 /98
Analytical 141 Suburban Road, Suite C-4 Received: @5/14 /90
Services San Luis Obispo, California 93481 Tested: #5/15/98
(865) 543-2553 Collected by: J.W. & S.M.
Attn: Kris Hansen Somple Description:
AMTest Inc. Hobart Landfill, Flare Inlet,
39545 S.E. 84th St. #3 Run #1, Can #428

Preston, WA 98850

REPORT

FIXED GASES AND METHANE TESTED BY GC/TCD

CONSTITUENT DETECTION LIMIT LEVEL FOUND
PERCENT PERCENT
CARBON DIOXIDE 8.1 _ 20.
OXYGEN .91 4.8
NITROGEN g.92 33.
ME THANE 9.905 42,
CARBON MONOXIDE .1 ' 8.1
TOTAL 100

Respectfully submitted,
COAST-TO~COAST ANALYTICAL SERVICES
TCD/FID /2- /g S -
85/38/90
G17431fg.wr1/FG16@ Laurence R. Hilpert
LRH/mk fmk vice President



AIR, WATER & HAZARDOUS WASTE LABORATORY (No.131) CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Coast-to- Coast-to-Coast Lab Number: G-1743-1dup &0
Coast Analytical Services Collected: #5/04 /96
Analytical 141 Suburbon Road, Suite C-4& Received: 85/14 /98
Services San Luis Obispo, California 93481 Tested: 85/15/98
(805) 543-2553 Collected by: J.W. & S.M.
Attn: Kris Hansen Sample Description:
AMTest Inc. Hobart Landfill, Flare Inlet,
38545 S.E. 84th St. #5 Run #1, Can #428

Preston, WA 980858
DUPLICATE ANALYSIS

REPORT

FIXED GASES AND METHANE TESTED BY GC/TCD

CONSTITUENT DETECTION LIMIT LEVEL FOUND
PERCENT PERCENT
CARBON DIOXIDE g.1 21.
OXYGEN g.01 4.9
NITROGEN g.92 33.
METHANE 2.905 41,
CARBON MONOXIDE g.1 <B.1
TOTAL 100.

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES

::73’/9’ Cjésv‘“/l/ 7

G17431qd.wr1 /FG11 Lourence R. Hilpert
LRH/mk /mk Vice President



AIR, WATER & HAZARDOUS WASTE LABORATORY (No.131) CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Coast-to- W Coast-to-Coast Lab Number: G-1743-2 Gl
Coast ‘ Analytical Services Collected: 95/64 /99
Anolyticul\ 141 Suburban Road, Suite C-& Received: §5/14 /90

Services san Luis Obispo, California 93481 Tested: 85/15/99

(885) 543-2553 Collected by: J.W. & S.M.
Attn: Kris Hansen Sample Description:
AMTest Inc. Hobart Landfill, Flare Inlet,
3g%45 S.E. 8&th St. #5 Run #2, Can #426
Preston, WA 98058
REPORT

FIXED GASES AND METHANE TESTED BY 6C/TCD

CONSTITUENT DETECTION LIMIT LEVEL FOUND
PERCENT PERCENT
CARBON DIOXIDE g.1 29.
OXYGEN g.61 3.9
NITROGEN $.082 35.
METHANE g.085 42.
CARBON MONOXIDE 8.1 <g.1
TOTAL 1048.

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES

;gl;so/go défm a /%’Qp:—':'

G17432fg.wr1/FG11 Lourence R. Hilpert
LRH fmi /mk Vice President



AIR, WATER & HAZARDOUS WASTE LABORATORY (No.131) CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Coast-to- Coast-to-Coast Lab Number: G-1743-3 ez
Coast Analytical Services Collected: @5/04 /90
Analytical 141 Suburban Road, Suite C-& Received: @5/14 /9@
Services San Luis Obispo, California 93481 Tested: 95/15/98
B (805) 543-2553 Collected by: J.W. & S.M.
Attn: Kris Hansen Sample Description:
AMTest Inc. Hobart Landfill, Flare Inlet,
3@¢545 S.E. Bath St. #5 Run #3, Can #386

Preston, WA 98¢58

REPORT

FIXED GASES AND METHANE TESTED BY GC/TCD

CONSTITUENT DETECTION LIMIT LEVEL FOUND
PERCENT PERCENT
CARBON DIOXIDE 8.5 42.
OXYGEN g.085 2.4
NITROGEN .19 21.
METHANE g.020 35.
CARBON MONOXIDE #.5 <$.5
TOTAL 1006.

NOTE: Sample Received Under Vacuum at -18 inHg

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES

;ggso/gu d/""\ /2 /a’(f":‘—

G17433fg.wr1/FG11 Laurence R. Hilpert
LRH/mk /mk Vice President



\IR, WATER & HAZARDOUS WASTE LABORATORY (No.131) CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

3
Coast-to- Coast-to-Coast Lab Number: QS-@5150-1
Coast Analytical Services Collected:
Analytical 141 Suburban Road, Suite C-4& Received:
Services San Luis Obispo, California 93481 Tested: 65/15/90
(805) 543-2553 Collected by:
Sample Description:
CCAS
SPIKE
REPORT
FIXED GASES AND METHANE TESTED BY GC/TCD
CONSTITUENT DETECTION LIMIT LEVEL FOUND TRUE VALUE PERCENT
PERCENT PERCENT PERCENT RECOVERY
CARBON DIOXIDE g.1 - 45, 45, 104.
OXYGEN g.81 2.9 2.9 108.
NITROGEN g.92 7.8 8.9 98.
METHANE g.9805 ) 45, 45. 190, o
CARBON MONOXIDE g.1 not spiked —~——— ———
TOTAL 109. 108.

Respectfully submitted, .
COAST-TO-COAST ANALYTICAL SERVICES

05/51/38 Cf—n A =

QS@#515F1.WR1/FG11 Laurence R. Hilpert
LRH/MK /MK Vice President



AIR, WATER & HAZARDOUS WASTE LABORATORY (N0.131) CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

o4

Coast-to- Coast-to-Coast Lab Number: Qs-95158-2
Coast Analytical Services Collected:

Analytical 141 Suburban Road, Suite C-& Received:

Services San Luis Obispo, California 93481 Tested: 85/15/98
(895) 543-2553 Collected by:

Sample Description:

CCAS
SPIKE
REPORT
FIXED GASES AND METHANE TESTED BY GC/TCD

CONSTITUENT DETECTION LIMIT LEVEL FOUND TRUE VALUE PERCENT

PERCENT PERCENT PERCENT RECOVERY
CARBON DIOXIDE 9.1 . 46. 45, 162.
OXYGEN 9.01 2.2 2.8 116.
NITROGEN g.982 8.7 8.6 109.
METHANE 9.805 43. 45. 96.
CARBON MONOXIDE 8.1 not spiked -—— -——
TOTAL 198. 199.

Respectfully submitted,
COAST-TO-COAST ANALYTICAL SERVICES

§5/31/98 2. Yy

QS@515F2.WR1/FG11 Laurence R. Hilpert
LRH /MK /MK vice President
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AmTest Inc.

/ 3\' \/ I l :SI' el
Profassionat
Analytical

Services

14603 N .E. 87th St
Redmond, WA
98052

ANALYSIS REPORT Fax: 206 883 3495

Tel: 206 885 1664
CLIENT: Am Test, Inc. - Air DATE RECEIVED: 5/7/90
Quality Division DATE REPORTED: 5/9/90

REPORT TO: Kris Hansen

SWEET EDWARDS EMCON AT HOBART LANDFILL

Laboratory Client Chloride
Sample Nos. Identification (Total ug)
009937 Run 1 1,900.
009938 Run 2 2,180.
002939 Run 3 3,270.
009940 Blank <200.
METHOD DETECTION LIMIT 1.0

Analysis by EPA Method 325.3 - Mercuric Nitrate Titration.

REPORTED BY Oﬁ’&f />I/Zu

JTD/pb John T. hﬁa/leyu/
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APPENDIX C

Example Calculations
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SAMPLE CALCULATION SHEET (continued)

- v METHODS _J~
ST TA T I H{J+ S
. ( "4’]_:,‘,"
Hobha r+ L_f.u’\.ciw[\(
Bws = ( sct) /( scf + dscf)
sMoisture = O. 05 * 100
= 615 %
Molecular weight - Equation 3-2

My = 0.440 * (20.0%c0,) + 0.320 * (4.¥ 30,) + 0.280 x ((5.2% CO + %Ny
Mg = _31.39 g/g-mole (dry)

M, = 3[, 39 g/g-mole * (1 - 065 ) + 18.0g/g-mole * _O-0bS

M, = 335& g/g-mole (wet)

Stack qas velocity and volumetric flow rate - Ecquation 2-9 and 2-10

Vi = 85.49 * L7199 o« LD 6 [ ° R /30.529/9-mole /9.8 F Hg
v, = _I{.5 ft/sec (std)

Qg = 3600 * (1 - C06D) * 1.5 ft/sec * O 3fgeer * (528 ° R/ S6f° R) *
¥ (2943He/ 2192 HY)

/2677 dscf/hr / 60 min/hr
2] .5 dscf/min (dry standard cubic feet per minute)

acfm = /IS5 ft/sec * ¢, 3YTet* 60 sec/min
- 040.% acfm (actual cubic feet per minute)

Isokinetic variation - Equation 5-8

I = 0.09450 * dscf * ° R/ ( "Hg * ft/sec * min *
ft? *(1 - ))
I = %

All of the above numbered equations are from the 40 CFR 60 and assume
English units.
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SAMPLE CALCULATION SHEET
METHODS 1-5§

cLIENT: [Hobart C{tf‘d {}‘l( DATE OF TEST: ”q“fj 410190
LOCATION:  [C( 1 ¢ C)Lt*([%’ RUN #: 1
Particulate Matter Emission Concentration - Equation 5-1
Vimgq =
17.647°R/"Hg* 35,26 t3* /. 6/ 7% (29,73"Hg + (/,3 "H,0/13.6))/(460 + 8.9 F)
= 5&.'77“scf
asem = 34 17Y asce/35.31 ££3/m8
- 0985 dscm
Substitution of Equation 5-4 into 5-5
W, = mg * ml / ml
= mg
Mp = (net weight filter catch) + (net weight "B" section) - Wa + Back-half
= 2~ mg = -—,. ~ mg + -—,.  ~ Ng - mg + mg
C= (0.001 g/mg) * (15.43 grains/gram) =* mg / dsct

= gr/dscf (Equation 5-6)
gr/dscf @7% 0O, = gr/dscf * (20.9% - 7%0,)/(20.9% - 10,)
= gr/dscf @ 7% 0o,

gr/dscf @ 12% co, = gr/dscf * 12% / 3Co,

gr/dscf @ 12% cCo,

mg/dscm = mg/ dscm

= mg/dscm

Particulate Matter Emission Rate

pounds/hour = gr/dscf =* dscf/min * 60 min/hr * 1 1b/7000 grains
= 1b/hr

Moisture - Equation 5-2 and 5-3

VWsig = 0.04715 ft3/g * 55, Y grams of H,0 collected in impingers
= Q"é’(/scf
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SAMPLE CALCULATION SHEET (continued)
METHODS 1-5

= ( &‘«Q’J scf)/ (< b “-/ scf + 34'77£scf)

BWS
- 0,015
gMoisture = L0708 + 100
- 705 1

Molecular weight - Equation 3-2

0.440 * (5.1 %Co;) + 0.320 % (/4 F30,) + 0.280 * (80-2% cO + ¥N)

il

Mg
Mg

X.40 g/g-mole (dry)

- 29, YD g/g-mole * (1 - L HT05) + 18.0g/g-mole * 0705
M = Q?»bQ g/g-mole (wet)
Stack gas velocity and volumetric flow rate - Equation 2-9 and 2-10
v, = 85.49 * 24 x 0-0T* -\/:lg_(g(_gj R / 28.005/g-nole /02973 "Hg
-7@tt/sec (std)

Qg = 3600_* (1 - L0765y « 1.7@pft/sec * 23. ¢kt * (528 ° R/1806° R) *
: (29,13 "Ha/29.92'19)

Vs

5230 asct/hr / 60 min/hr

I

40¥ 1,2dscf/min (dry standard cubic feet per minute)
acfm = 1 1 ft/sec * 33.( [ ft?* 60 sec/min

- (5,40 Sacfm (actual cubic feet per minute)

Isokinetic variation - Equation 5-8

I = 0.09450 * dscf * ° R/ ( "Hg * ft/sec * min *
f£? *(1 - ))
1= %

All of the above numbered equations are from the 40 CFR 60 and assume
English units.
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1-2) pp™

\)

ppm@I%0, = ppm % (209%0,~ 1%0:)/(20.9%0, = naasuntd 7, 0, )

alopm ¥ (20.9-7% O A60: % ~ 1477 Ox)

= 2.9 ppr & 7% Op

Lolln = * dscd . 00| l ¥ ,02832m> 4 EOmin
/ "N cm * };{a* 1 brescr, T

i 4$3.6 fi°
). 9B w0 e, 4087:2 dgck OOIJ 9
. 0 Jdecpae # 22 % 0 mjcj *Hls ¥ -02832m° , COmn
g 1536 q & Ia

= 0.03 L[t
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EXAMPLE CALCULATION OF GASEOUS EMISSION RATES

RUN |
cuient  Seeed ~Cduian (/e n((t)LOCATION Flaw  Outut
SAMPLE SITE ﬁ&o&m«r-} (,a/}d( (| paTE 5-4-940

SULFUR DIOXIDE (SOZL

instrument averaged |, ( ppm during the run
pom x 1.660 x 10—7 = 1b/dscf 802 (from 40 CFR 60, Appendix A, Method 19)

conversion
factor

-
| .o pom x 1.660 x w07 - 266710 1wjasct

S
2. Gxl0 1bjasct x 40812 dscf/min x 60 min/hr = 0.0"7 1o/

NITROGEN OXIDES (NO _as I‘Dz_)_

instrument averageda?(o‘ ' pem during the run

opm x 1.194 x 107 = 1b/dscf NO, (from Method 19)

conversion
factor

-l
Noo | pem x 1.194 x w07 = 3.12X10 1p/asct

-6 .
2,12 X (O 1b/dsct x L7, 2 dscf/min x 60 min/hr = 5. 70 1b/hr

- ! ) :};’ I (7 Iy , R (‘T’H“ :
O , //(, UG b * ) (L.’é;!—» x “__j_‘i_::‘;{ - ﬁ_{_:f—:-——'": - 3- 3 %OVI /(é/\.
{14 ot ) g”* Sl b



EXC"W\-PLL CﬁlCLLJa“‘/C‘"&
Voo  Emiecion Rates

Hoba rt Larakr ] (

Run | = Inctd

£ xa.mp L Lommpocend = Benzernd

No'ole ,uﬁ/ 2 xf___‘__i_“j——-———— w 2.3 dsc * ‘mg

® (-0 ‘Y\g/mi/\

Run | - Ou+tlet
——

EX@JY\PUL CDmpound = ’Be_,naﬁ.n.ﬁ,
\-8 m8/m> *L’ﬁ'——— 4 40812 8 sc-( g
25,3 4+ | 000 444

= O.C mgé_@_!‘g

. sy fnt ool sl 1007 = e
r’} (\(\6 (~‘\l/"\
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APPENDIX D
Field Data Sheets
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TRAVERSE SAMPLING DATA

76

Page 1 of )

HCBRIN-R |
Client f, SCHEMATIC TRAVERSE LAYOUT Start Time ~/)/0f
Date o —4 -4 Stop Time
Sample Location H'obﬂ\f Barometric
L | l Pressure "Hg 22 Z}
Operators .} [V S Static Pres"Ho0+{ .85
sample: Box # U - /,1 Production Rate
Runf l — &2‘1 Mﬂdj;( I
1 stack Diameter % ,é/
EQUIPMENT CHECKS Distance Upstream | %" NOMOGRAPH SETUP
L
Initial/Final Distance Downstrean 3 X Moisture
Leak Rate Cfm / Filter # tare mgs Meter Temp.
Final Initial Net
Leak Test Vac / e Wt Wt . Stack Temp.
4 Y
Pitots, Pretest #1 Bubbler _ - HE NA-
Pitots, Postest #2 Impinger _ - Picot# Sidef
Orsat Sampling System [, piiier _ - Cp .79
Tedlar Bag “Silica Nozzle Diameter &é:
Thermocouple @ °F Gel - = Kk Factor
TOTAL WATER VOLUME Reference AP
]
Dry Gas Pitot Orifice Gas Pump Filter |Imp.
Elap| Meter Reading| Setting (8H),| Meter Vacuum |Box Exit ] Stack
Sample {Time | Reading (4p), In H90 Temp®F |In. Hg [Temp Temp | Temp
Point |Min.{ Cu. Ft.| In. Ho0[ Tdeal]Actual | In|Out jGauge °F °F °F
5 \hol 101
ad oM =0 103 )
3 LN 10 f
5 7‘ ,0 'I o !
" 03 1/
, L02S 107
Y/ x = ——

Y 4
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TRAVERSE SAMPLING DATA

77

Page 1 of__l____

Client g Cov
Date S-4- 99 ]

Sample Location [ /ax T A
4 .‘LU

Operators

Tha,d
Sample: Box #

Runf A -~ he‘z M“ﬂ‘—@

EQUIPMENT CHECKS

Stack Diameter

SCHEMATIC TRAVERSE LAYOUT

Distance Upstream

Start Time "'{ 3( 3

Stop Time
\
Barometric

Pressure "Hg E!Z Z/
Static Pres"H, 1. 29

Production Rate

NOMOGRAPH SETUP

Initial/Final Distance Downstream X Moisture
Leak Rate Cfm / Filter ¢ tare mgs Meter Temp.
Final Initial Net
Leak T .
est Vac / e . We . We. Stack Temp
Pitots, Pretest #1 Bubbler _ - AH@ Y
Pitots, Postest #2 Impinger _ - Pitoc# Side#
o
rsat Sampling System #3 Bubbler _ - Cp 29
T
edlar Bag #QSilica Nozzle Diameter
Thermocouple @ °F Gel - = K Factor
TOTAL WATER VOLUME Reference AP
Dry Gas| Pitot Orifice Gas Pump Filter |Imp.
Elap| Meter Reading Setting (AH),| Meter Vacuum |Box Exit | Stack
Sample (Time Reading (4p), In H,0 Temp®F |In. Hg Temp Temp | Temp
Point |Min.{ Cu. Ft.] In. Hy0[ Tdeal Actual [ In[Ouc Gauge °F °F °F
’ 01z} 107
% 019 192
7 g /02
; .033 /02
= 224 /02
2 021 102
Il
!
T ¢ Jhon? Sl S _Tr
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TRAVERSE SAMPLING DATA

78

Page 1 of l

Client Edvranso /L uni
Date S—~&4 -5

Sample Locgtion & wéd
Hobarnd Aﬁét

Operators T AAAS

Sample: Box #

Run#

EQUIPMENT CHECKS
Initial/Final

> Tall® 7V 17 ﬁ@%h¢€ty

SCHEMATIC TRAVERSE LAYOUT

24

Stack Diameter

Start Timq~4::lf££12___

Stop Time
Barometric
09,7 |

Pressure "Hg
Static Pres"H20 .
Production Rate

Digtance Upstream d

Distance .Downstream

NOMOGRAPH SETUP
X Moisture

Leak Rate Cfm / Filter ¢ tare mgs Mleter Temp.
—_ _—
Final Initial Net
Leak Test Vac / We. We. We . Stack Temp.
Pitots, Pretest #1 Bubbler _ - AHR@ Y
Pitots, Postest #2 Impinger _ - Pitot# Side#
Orsat Sampling System #3 Bubbler _ - Cp
Tedlar Bag #QSilica Nozzle Diameter
Thermocouple @ °F Gel - = K Factor
JTOTAL WATER VOLUME Reference AP !
! Dry Gas| Pitot ] Orifice Gas Pump Filter [Imp.
Elap| Meter Reading| Setting (8H),| Meter |Vacuum Box Exit | Stack
Sample |Time Reading| (4p), In Hy0 Temp°F |In. Hg Temp Temp | Temp
Point [Min.{ Cu. Ft.| In. Ho0{ Tdeal Actual In |Out |Gauge °F °F °F
::% 017 )
215 oy
-2 .02 1oy
g 025 10y
.0 loYy
— 025 (oY
F— -
— .4
A% ’ ;Av«\?, W S ‘T.— (Fa



CANISTER SAMPLING FIELD DATA SHEET

N\

A GENERAL INFORMATION

SITE LOCATION: WI\OJ— Trat” SHIPPING DATE;\L T
SITE ADDRESS: nd CANISTER SER
l’w\—js{:d«( SAMPLER ID: | Tred- #92.¢
OPERATOR:___ KoM
SAMPLING DATE:__ 9~ &-90 CANISTER LEAK
CHECK DATE:
B. SAMPUNG INFORMATION
TEMPERATURE PRESSURE

INTERIOR | AMBIENT [ MAXaMUM| miniMuMm |~ | CANISTER PRESSURE
start | 102 | € O
stor | oL | Kb 4. |

SAMPLING TIMES FLOW RATES

LOCAL| ELAPSED TIME MANIFOLD | CANISTER [FLOW CONTROLLER

TIME |METER READING FLOW RATE | FLOW RATE READOUT
START {]2+0
stor | 3%6%
SAMPUNG SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY mronmno
90 sG 1743-|

DATE RECEIVED;
RECEIVED BY: \
INITIAL PRESSURE:_ 25 ©3'3

FINAL PRESSURE: 1 _®siq

DILUTION FACTOR: ___\: 8.5

ANALYSIS

GC-FID-ECD DATE:
GC-MSD-SCAN DATE:_ S _/'% /a0

GC-MSD-SIM DATE;

RESULTS :

GC-FID-ECD:

GC-MSD-SCAN:
GC-MSD-SIM:

ST e Hee R Q.

SIGNATURETITLE




CANISTER SAMPLING FIELD DATA SHEET

A. GENERAL INFORMATION
<ITE LOCATION: _Llans Tt

T L N Lo A7

SAMPLINGDATE_ S — & -9 ()

B. SAMPUNG INFORMATION

TEMPERATURE

SHIPPING DATE: 7]
ISTER SERIAL
San _ Runo 2 Inle H LI

SAMPLER 1D:
OPERATOR:

CANISTER LEAK

CHECK DATE:

PRESSURE

INTERIOR | AMBIENT | MAXIMUM

MINIMUM

CANISTER PRESSURE

START

[0Z

Kle

sTOP

10T

SAMPLING TIMES

)

———

3.3

FLLOW RATES

LOCAL
TIME |METER READING

ELAPSED TIME

MANIFOLD
FLOW RATE

CANISTER [FLOW CONTROLLER
FLOW RATE READOUT

START |}309

stor ||

40

SAMPUNG SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY INFORMATION

DATE RECEIVED:

5-79-90

sG1793

RECEIVED BY:
INITIAL PRESSURE:

FINAL PRESSURE:
DILUTION FACTOR:

ANALYSIS

- 3.0 psig

» L P$‘cL

1.9

GC-FID-ECD DATE:
GC-MSD-SCAN DATE: /1% (30

GC-MSD-SIM DATE:

RESULTS :

-2

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

@2 plan € A B 0

SIGNATURETITLE



CANISTER SAMPLING FIELD DATA SHEET

A. GENERAL INFORMATION

SITE LOCATION: Ir it SHIPPING DATE:

SITE ADDRESS: CANISTER SERIAL NO._%T_

jﬁ&mﬁ:_[-m:&éw____ SAMPLER ID: Ry 3~ #3006
3TN

OPERATOR:
SAMPLING DATE: <-4 -909 CANISTER LEAK
CHECK DATE:
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE
INTERIOR | AMBIENT | MAXOMUM| MINIMUM CANISTER PRESSURE
sTART | TR Ao O
STOP %4 .0
SAMPLING TIMES FLOW RATES
LOCAL | ELAPSED TIME MANIFOLD | CANISTER |FLOW CONTROLLER
TIME {METER READING FLOW RATE | FLOW RATE READOUT
START | (410
stor | I5!0

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY INFORMATION
DATE RECEIVED: —2-£/- 70 sG (743-3
RECEIVED BY: 2

INITIAL PRESSURE:_— &7
FINAL PRESSURE: _ - 20.5_
DILUTION FACTOR: =29
ANALYSIS
GC-FID-ECD DATE:
GC-MSD-SCAN DATE:__®_.5/1g/a0
GC-MSD-SIM DATE:
RESULTS :

GC-RAD-ECD:
GC-MSD-SCAN:
GC-MSD-SIM:

2T an (el fub
7

SIGNATUREMITLE
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22

HoeouT- gy TRAVERSE SAMPLING DATA page 1 of |
Client f ' SCHEMATIC TRAVERSE LAYOUT Start Time )/O5
Date S-4-90 Stop Time __ |20€

' Barometric

Sample Location

sample’ Box .
Run# ! - MJAT{/H( 1

EQUIPMENT CHECKS
Initial/Final

/7" Lk
7 r PP v
Staccmll)’;.ameter ?Z ’/1/ (ﬂ
Distance Upstream

Distance Downstream ﬁ&

Pressure "Hg
Static Pres"Hy0 <. 0

Production Rate

NOMOGRAPH SETUP

% Moisture

Yeter Temp.

Leak Rate Cfm ,00( / .00l Filter # tare mgs
Leak Test Vac |)F / /S F;:al In‘ilzial :it Stack Temp.
= Pitots, Pretest n Bubbleri % - Sﬁj?‘ AH@ Y J.0lF
= Pitots, Postest #2 Impingerht99- 5906 - Pitot# Side#
Orsat Sampling System |44 Bubbler’ézﬁg _ Elio g - Cp .84
N‘A Tedlar Bag Silica Nozzle Diameter_M_
Thermocouple @ °F #I‘Cel w - 27& 5= __ | k Factor )
TOTAL WATER VOLUME 55 Reference OP
—
¢ Dry Gas| Pitot Orifice Gas Pump Filter {Imp. John
i Elap| Meter Reading| Setting (AH),| Meter Vacuum |Box Exit | Stack Zink
Sample |Time| Reading{ (&P), In H,0 Temp®F |In. Hg |Temp Temp | Temp Tensp
Point IMin.] Cu. Ft.| In. H90[ Ideal |Actual | InjOut |Gauge °F °F °F of-
(P 1T 1570.199 .5 72123 XS 4 14(0
/0 .3 |83 ¥ 0 1406
Zg .3 91 11 1Yo ¥
Z’O .2 1401 4 St ) 599
2 1.3 193 ?2; SY 1422
1.8 1455
1 bD]p25%%Y - =k
| . L.ool 40
% 001
001
o 20
] 0 0%
: D10
9 YV
D D12
11 0 04
12 Q.05
2L L2 334 Ji?_._bt"
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TRAVERSE SAMPLING DATA

83
page 1 of !

Client<H/¢ et n/muwfo /vg_w»

Date

-

Sample Location/%u

Operat KoM/ Theadd
sample: Box # ,
Runf .

EQUIPMENT CHECKS

Leak Rate
Leak Test

(>

—

Initial/Final

Cfm

Vac

f

Pitots, Pr

Pitots, Po

etest

stest

SCHEMATIC TRAVERSE LAYOUT

Stack Diameter
Distance Upstream
Distance Downstream

Start Time /2 39
Stop Time EER
Barometric e
Pressure "'Hg

Static Pres"Hp0 —.Q73

Production Rate

NOMOGRAPH SETUP

% Moisture

mgs
Net
We.

tare
Initial
Wt.

¢ Bubblerm 29 -
#2 Impingei0%b- sS9 2] -

Filter #

Final

Meter Temp.

Stack Temp.
bHE Y 1.017
Pitotd Sidef

g

Cp

L Orsat Sampling System |[,4 Bubbler -3_ 53‘“
___iiff;_ Tedlar Bag silica Nozzle Diameter
.~ Thermocouple @ °F Hge1 }KQ__E_ - 2215 = | k Factor
TOTAL WATER VOLWME _ 52 .9 Reference AP
66 Dry Gas| Pitot orifice Gas pump  |Filter |Imp. | oW Pue ot
Elap| Meter Reading| Setting (&H),| Meter Vacuum |Box Exit | Stack Sohe
Sample |Time| Reading 4p), In H9O Temp®F |In. Hg Temp Temp | Temp ';\#:
Point |Min.{ Cu. Ft.] In. Ho0[| Tdeal Actual | In|Out |Gauge °F °F °F ¢;;
C¥Y 1o 1635.9% .3 1 A J423| ISEY
[0 PN ENEFZFEE = /428 |
0 , vl £5 Sy | [383] /S/&
o ] / 2.5 St /o2
40 L3 1700 27 7 /470
S0 1 [P 9y GOl [0l | /S8
fad 1 (059.9%
W
l eé*v— /23D
2 ! 0.0
21 00
71 0.9
2 0,00
0.005
1 0,010
{1 0.005
q Q .}
P 0.0
M 0. D
121 O:00 /0O ¢
-3 On




Lalp#* oo 299

AI - 24
'*”!'"J'}’J,V TRAVERSE SAMPLING DATA Page 1 of [
Client [Py SCHEMATIC TRAVERSE LAYOUT Start Time /Y072 _
Date < =G Stop Time /So=
Sample Location £ Barometric

LA Pressure ''Hg

Operators MV o Static Pres"H,0 ~ o4
Sample:Box f 3 Production Rate
Runt - paxlud [HC/

L Stack Diameter -
EQUIPMENT CHECKS Distance Upstream NOMOGRAPH SETUP
Initial/Final Distance  Downstream ¥ Moisture
Leak Rate Cfm / Filter # tare mgs Heter Temp.
Leak Test Vac / F;:al Iné:ial ::t Stack Temp..
Pitots, Pretest 41 Bubbler( 232 - 580!- AH@ Y
Pitots, Postest ¢2 Impinge ;:“0/_ b;,ﬁ - Pitot# Sided
Orsat Sampling System |, po\0o ‘225 _ 4}%& - Cp
Tedlar Bag Silica ' Nozzle Diameter
Thermocouple @ °F MGel TS5 ) - 2ﬂ.0 = x Factor
TOTAL WATER VOLUME (% | Reference AP
S‘f Dry Gas| Pitot Orifice Gas Pump Filter |Imp. | owA PNL-10)
Elap| Meter Reading| Setting (AH),| Meter Vacuum |Box Exit | Stack
Sample |Time| Reading| (4P), In H»0 Temp®F {In. Hg |Temp Temp | Temp S0hw
Point |Min.] Cu. Ft.| In. Ho0| Ideal [Actual InJOut {Gauge °F °F °F .2""'(
% Q 16s L3 |ZHE7F| 1| UF [k [9Z9
/ 1.2 951 8s] a.5 S22 [S7e
£9 L3 M3 %_‘3 /%
4?3 1.3 199 % 3 2
- /.% //81') %% =X /2;523 L3ES
|.
ARILESA] 7 LA0d ) /525

"

80 9%

—3 10,0

& 10.0
s 10,

— & 10.m9|

1 1000

£ 100
9 Jo.0l0
fo [0.013
J g-o%
2o KON
S L300 9178 V2.4
13 14 7.’\!"\ 7 W A “ﬁr=_



CANISTER SAMPLING FIELD DATA SHEET

A GENERAL INFORMATION

siTe LocaTion:_ - laal STek mattd SHIPPING DATE:

SITE ADDRESS: , CANISTER S $04
d& 1l SAMPLER ID: 4_54"' Qurled
— OPERATOR:
PLING DATE: S-4-90 CANISTER LEAK
SAMPLING CHECX DATE:
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE

INTERIOR | AMBIENT | MAXOMUM| MINIMUM CANISTER PRESSURE |

|40 | 10 > o
ror [T 79 =137 |

SAMPLING TIMES FLOW RATES
LOCAL| ELAPSED TIME MANIFOLD | CANISTER |FLOW CONTROLLER
TIME |METER READING|  |FLoW RATE | FLow RATE READOUT
STaRT {///5
stor |[2(5

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCGRATORY INFORMATIO
DATE RECEIVED: -0 SG [7Y3- 4/
RECEIVED BY: {
INITIAL PRESSURE:__ 27 'pS\q
FINAL PRESSURE: __2 1. D%'9
DILUTION FACTOR: Mhorte
ANALYSIS .
GC-FID-ECD DATE:
GC-MSD-SCAN DATE: _=_/ ‘& (a0
GC-MSD-SIM DATE: :
RESULTS :

GC-RD-ECD:
GC-MSD-SCAN:
GC-MSD-SIM: 2

: D ey Coe L(%M/

SIGNATURE/TITLE




CANISTER SAMPLING FIELD DATA SHEET

A. GENERAL INFORMATION

SITE LOCATION: -
SI[E ADDRE§S:

STath Ol supping DATE:
CANISTER SERIAL NO.
SAMPLER ID: £ 2 F778 5 77
— OPERATOR: __£5 S/
SAMPLING DATE:__ S - 4 - %0 CANISTER LEAK
CHECK DATE:

B. SAMPLING INFORMATION
TEMPERATURE PRESSURE

INTERIOR | AMBIENT | MAXIMUM] MNIMUM ] [CANISTER PRESSURE
starT | 1425 | 7( O
stop | [4O/ 77 [XLQQSLJ

SAMPLING TIMES FLOW RATES
LOCAL| ELAPSED TIME MANIFOLD | CANISTER [FLOW CONTROLLER
TIME {METER READING FLOW RATE | FLOW RATE READOUT
START {|Z 4
STOP |]33

SAMPLING SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABCRATORY INFORMATION —
DATE RECEIVED: 5= /4 -50 SGI1743-5
RECEIVED BY:

INTIAL PRESSURE:_ 25" 5~ psiq

FINAL PRESSURE:__27. s peig

DILUTION FACTOR: ___»torte

ANALYSIS
GC-FID-ECD DATE:
GC-MSD-SCAN DATE: S /!s [q o
GC-MSD-SIM DATE:

RESULTS :

GC-FID-ECD:
GC-MSD-SCAN:
GC-MSD-SiM:

ey Qo CHenllo fy o

SIGNATUREMITLE
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CANISTER SAMPLING FIELD DATA SHEET

A GENERAL INFORMATION

ITE LOCATION: _FELird V2% SHIPPING DATE: — 5
SITE ADORESS: t CANISTER SERIAL |
)—%ubpj Lemglfadd __  SAMPLER ID:_%‘L&% owtd H /0S
OPERATOR: m L I
SAMPLING DATE: S-4-90 CANISTER LEAK
CHECK DATE:
B. SAMPLING INFORMATION
TEMPERATURE PRESSURE
INTERIOR | AMBIENT | MAXIMUM| MINIMUM CANISTER PRESSURE
START | /402 éf |
sTOP | 40% b 25. 7~
SAMPLING TIMES FLOW RATES
LOCAL| ELAPSED TIME MANIFOLD | CANISTER [FLOW CONTROLLER
TIME |METER READING FLOW RATE | FLOW RATE READOUT
sTART | |42
stor | 15]0

SAMPUNG SYSTEM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABGRATORY INFORMATIO
sG | 793- (&

DATE RECEIVED: —25-4 %
RECEIVED BY: '
INITIAL PRESSURE: 225 £ 2
FINAL PRESSURE: 225 _S2.3
DILUTION FACTOR: 2=
ANALYSIS
GC-FID-ECD DATE:
GC-MSD-SCAN DATE:_=_ (‘¥ (2o
GC-MSD-SIM DATE:

RESULTS :

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

Bl C ot Q /U B
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APPENDIX E

Miscellaneous Supporting Information




CROSS SECTIONAL AREA
Traverse Distance
Point (inches) 0000 0 © O 0 0000
1 1.65 ‘
2 5.26
3 9.26
4 13.89
5 19.63
6 27.95
7 50.55
8 58.88
9 64.61
10 69.24
11 73.24
12 76.85 T
A
STACK DIMENSIONS
78.5 inch diameter circular stack +

2 ports at 90 degrees

A =3 feet

B = 21 feet

Figure 1.

<K Lpow 2> > >

Distur ce

Location of sampling ports and traverse points at the
outlet stack.

29



17

15

Figure Z. EPA Method 4 Moisture Sample Train.

B ot e e b e e e e
SCexNaaxun

FEP®Ne s

Sampling nossle

Sampling probe sheath

Heated sample probe liner

Connective glassware

Heated compartment

Impinger case - contains ice during sampling

First impinger containing 100 ml H20

Modified Greenburg-Smith impinger containing 100 ml H20
Third impinger - empty

Fourth impinger containing indicating silica gel desiccant
Impinger exit gas temperaturs sensor

Umbilical cord - vacuum line

Vacuum gauge

Fine and coarse adjustment valves

Leak free pump

By-pass valve

Dry gas meter with inlet and outlet temperature sensors
Orifice meter with magnehalic gauges

8-type pitot tube with magnehelic gauges

Fluke multi-channel digital thermocoupie indicator

40

/12
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az

PURGE Back PRESSURE FLOW
CONTROLLER

Pump

Excess AIR
VENT-TEE \ \\;~ vac-PReS SPAN GAGE .

SaMPLE PumP

' PURGE VALVE

AsSEMBLY

Purce TEE

VCR CouPLING

6L BOTTLES
Type 304 SS

\_

Figure 4’ TO-14 Sample System Schematic.



METHOD 1 - LOCATION OF TRAVERSE POINTS

Circular Stacks

TRAVERSE DISTANCE
POINT % of diameter

44
147
295
709
853
95 6

P AW -

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 dameter from inside wall 10 traverse point)

Number of raverse POINts On & diameter—

Traverse poiit number on & dismeler
2 4 6 8 10 12 14 16 18 20 22 24

148 6.7 44 32 26 21 18 1.6 1.4 i3 1.1 11
146 { 105 8.2 6.7 57 49 44 38 3s 32
296 | 194} 146 | 118 98 8.5 75 67 6.0 55
704 | 323 | 226 | 17.7| 146 | 125 109 07 87 79
| 854 | 67.7| 342 25.0{ 204 | 168 146 | 129 116} 105
956! 806 | 656 356 | 269 | 22a| 188 | 165 146 ( 13.2
| 8985|774 | 644 | 366 283} 206 | 204 ; 180 16.1
0608 | 854 | 750 | 634 | 375 206 | 250 218 19.4
. FUTURUTUIPITRTRIUUIVIRTN IOSSORIOR [0 S 918 823 73.1| 625| 382 | 306 | 262} 230
LT SOOI UUTUUITUUOUIOUPRVORPHNION NUSPRPIUN FISSSISTIPS NOSRSTTIN RERSUSR 974 | 882| 799 | 717 618 388 | 315 272

1 933] esal 780} 704 | 61.2] 393 | 323
901 | 831 | 764} 694 | 607 | 308

O® NN AW -

13 1l o43] 875 81.2] 750 885} 602
14 [TV UROUOUSTUTRRTORURIRHIOS: NOTPSIOI HISIRIS | 982] 915 854 798| 738 | 677
15 951 | 891 835 782 728

18.. ’ Nl "l gea | 025 | 87.1 | 20 770
4. | ese| 903 654 | 806
986 | 933 | 864 | B39

Rectangular Stacks

For a rectangu- U

lar cross section, an equivalent diameter T T T
(D,) shall be calculated from the following R P T
equation, to determine the upstream and | ! I
downstream distances: (L I
T | -1
[ | |
] ) (o] l o] | o
LW v , |
= o e = 1
(L+W) l ' !
o | o 1 o p°
I
L__ : i i o

where L=length and W=width.
Figure 1 4. Example showing rectangular stack cross
wetion 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 (DISTANCE A)

DUCT UIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE 8)

0.5 10 18 20 25
0 I | T T T T T
* HIGHER NUMBER IS FOR ¥ DISTURBANCE
RECTANGULAR STACKS OR DUCTS A
- ‘ meASUREMENT | T
I =-  SITE
] . l
24 OR 25 kouswnsmce
20
20— ]
STACK DIAMETER > 0.61 m (24 in)
12
0 l 8ons®
* FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND, EXPANSION, CONTRACTION. E1C.)
STACK DIAMETER = 0.30 YO 0.61 m (12-24 in
0 1 1 1 } | | |
2 3 [ [ 6 ? [] 9 10
*
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE 8)
Figure 1-1. Minimum number of traverse points for particulate traverses.
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
0s 1.0 15 20 2s
se T T | T T T T
* HIGHER NUMBER 1S FOR T§—17DISTURBANC!
RECTANGULAR STACKS OR DUCTS .
9 {| easurement .
‘ F — - SITE
30 1 it I ]
l konsxuaum:f
m - ——
16 STACK DIAMETER > 0.61 m (24 in}
1 12
o gore*
STACK DIAMETER =030 TO0.61 m (1224 in)
0 | 1 i | | | |
3 4 s 6 ? [} 9 10

Figure 1-2. Minimum number of traverse points for velocity (nonparticulate) traverses

N



METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CALCULATIONS

5.1 Nomenclature.

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

B..=Water vapor in the gas stream (from
Method 5 or Reference Method 4), pro-
portion by volume.

C, =Pitot tube coefficient, dimensionless.

K, =Pitot tube constant,

ve qp M0 [ (g/g-mole) (mm Hu) 12
“'97”[ (°K) (mm 11;0)

for the metric system and

1t (lb/Ib-mole)(i_rL_I[gz w
8549 e [ °R) (in. H;0)

for the English system.

M, =Molecular weight of stack gas, dry basis
(see Section 3.6) g/g-mole (Ib/ib-mole).

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

=My (1~ Bue) +18.0 Bue
Eq. 2-5

P,.=Barometric pressure at measurement
site, mm Hg (in. Hg).

P,=8tack stalic pressure, mm Hg (in. Hg).

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

=Po+F Eq. 2-6

METHOD 3 - MOLECULAR W

6.1 Nomenclature.

M,=Dry molecular weight, g/g-mole (1b/1b-
mole).

9, EA = Percent excess air.

9,CO,=Percent CO, by volume (dry basis).

%0, = Percent O, by volume (dry basis).

9,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?6-0Moleculu weight of O, divided by

0.“(‘)0-0Moleculu welght of CO, divided by

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

Eq. 2-68

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

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

(, =Stack temperature, *‘CCPF).

T, = Absolute stack temperature, ‘K, CR).

=213 + {, for metric.

Eq. 2-7
=460 + & {or English.
Eq. 2-8

T..=Standard absolute temperature, 293 'K

(528° R).
v, = Average stack gas velocity, m/sec (ft/

sec).

a, =Velocity head of stack gas, mm H,O dn.
H'o).

3,600 =Conversion factor, sec/hr.

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

5.2 Average Stack Gas Veloclty.

9, == K (Z (rap TO(.VI’
) I oMn
Equ‘uon 2'J9

5.3 Average Stack Gas Dry Volumetric
Flow Rate.

T“ P'
Qu=3.600(1— Ba)thA —_—
T, ey P-u

Eq. 2-10

EIGHT AND EXCESS AIR CALCULATIONS

% EA=

%0,—0.6% CO
0.264% Ny %0,-0.5% CO)

x 100

Eq. 3-1

Notx: The equation above assumes Lhat
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, oll, 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 Welght. Use Equation
3-2 to calculate the dry molecular welght of
the stack gas

My - 0.440(%CO,) +0.320(%0:) +
0.280( %N, + %CO?

Eq. 3-2

a5



METHOD 4 - STACK GAS MOISTURE CALCULATIONS

2.3.1 Nomenclature.

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

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

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

P.«=Standard absolute pressure, 760 mm
Hg (28.92 In. Hg).

R=1deal gas constant, 0.06236 (mm Hg)
(m%/(g-mole) "K) for metric units and
21.85 (n. Hg) (ft)/(Ib-mole) (‘R) for
English units.

T~ =Absolute temperature at meter, ‘K
CR).

T we=Standard absolute temperature, 203°
K (528°R).

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

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

V muy=Dry gas volume mesasured by the dry
gas meter, corrected to standard condt-
tions, dscm (dscf).

Vuwwa=Volume of water vapor condensed
corrected to standard conditions, sem
(scf).

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

V,=Final volume of condenser water, ml.

V.=Initial volume, if any, of condenser
water, ml.

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

W,=1Initial weight of silica ge!l or silica gel
plus impinger, g.

Y =Dry gas meter calibration factor.

p c=Density of water, 0.9982 g/m] (0.002201
1b/ml).

2.3.2 Volume of Water Vapor Condensed.

V= VOpeATue

Vecun) =
P, uiM-r

= K(V,- VD)
Eq. 4-1

X, =0.001333 m?*/ml for metric units
=~0.04707 ft*/ml for English units

2.3.3 Volume of Water Vapor Collected in
Silica Gel.

(Wr— W)RTua
Vm(ﬂﬂ’ = "
PlMMv
- KAWr— 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.
(P}(Tora)
V-M) = VmY
(Pua){Tm)
VinPrm
= KY
Eq. 4-3

Where:
K,=0.3858 ‘K/mm Hg for metric units
=117.64 *R/in. Hg for English units

Note: If the post-test leak rate (Section
2.2.8) 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.

Vicwra) + Virsgara)

Vicwi) + Visgura) + Vemuiad

EQ. 4-4
Nortr: 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 considered correct.
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vmstd

gr/dscf

vwntd

a7
NOMENCLATURE
METHOD 5 CALCULATIONS
Volume of gas sample measured by the dry gas mcter, 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 H20 (in. HZO)

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/dscf)

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 (f't/sec)

Pitot tubc coefflicient, dimensionless
Velocity head of stack gas, mm H,0 (in. H,0)

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



Qltd
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 identified
as dcfm or scfm)

actual cubic feet per minute
Percent of isokinetic sampling

Cross-sectional area of nozzle, m3 (ftz)

93
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DESCRIPTION

The two-channel phase-detection system
in the Monitor Labs Mode! 8850 Fluorescent
SO, Analyzer achieves measurement stability
never betore possible The tamp intensity 1S
monitored continuousty and vanations in
source Intensily are electromcally
compensated

Proper source and tilter selection have
eliminated waler vapof nterference fromthe
measurement Measurement accuracy 15
sigmticantly improved while maintenance 'S

Aromatic hydrocarbons arée removed using
the umque “Kicker" This system incorporates
a differential partial pressure technique 10
selectively remove aromalics across a
permeable membrane without influencing the
S0, sampie This further unproves accuracy
and reduces maintenance over units with
chemical adsorbers

Butlt-in tront-pane! test functions atiow the
operatof 1o easity venty proper operation ol
crincal parameters including optical system

o'

intensity, chopper operation and high-voitage
power supply-

All measufing and control circuits are on 8
singte PC card with numbered lest points tor
quick fauft location

Instrument calibration adjustment ime 15
reduced by the 8850's CALTRACK™ “instant
response’’ zero controf

An optional, internatty mounted span/zero
check system (1Z2S)1s available. This consists
of an NBS-traceable permeation source in a
lemperalure-conlro"ed oven, buit-in zero aw

reduced as compared 10 units with air drners response, electronic response, lamp

in the sample ine. scrubber and Teflon switching valves

USEPA Relerence Method Designation EQSA-0779-038

SPEC|F|CAT|ONS: FRG Umwelt Bundesamt Equivalency Designation
RANGES 25,.5,1.0,50. 10.0 ppm Fall Time Less than 260 sec 0 95%
Noise — ppm at 760 0005 ppm Precision 001 ppm
ppm at 80% 001 ppm Sample Flow Rate 500 oc/min
Lower Detectable Limit .001 ppm Temperature Range 5°C - 40°C (EPA equivalentrange 20°C - 30°C)
Total iverference Dimensions (H x W x D) 875" x 17" x 23"
Equivaient Less than .012 ppm (22.2cm x 43.2cm X% 58.4 cm)

2Zevo Drift Less than 3 ppb/7 days lyzer Pump

Less than 2 ppb/24 hours Weight 50 Ibs (22.7 kg) 11 ibs (5 kg)
Span Drift Less than 1%/7 days average Power 300 VA 400 VA

Less than 0.5%/24 hours 115VAC 50/60Hz
Lag Time 20 sec 220VAC 50 Hz
Rise Time Less than 260 sec to 95% Data Outputs (Switch Selectable)

DAS 10 mV, 100 mV, 1V, 2V, 5V, 10V
Recorder 100 mV, 100 mV, 1V, 2V, 5V, 10V
SoROBSER T
| KICKER _ SAMPLEIN &
PARTICULATE FILTER
B ] o
CAITICAL SAMPLEIN J
ORIFICE >
PMT TEFLON VALVES
ZERO
CHARCOAL AR ADJUSTABLE
v 7 SCRUBBER VALVE
uv REACTION L REF PEAM
TUBE
SOURCE Uu CELL . |DETECTOR OVEN SPAN OUTPUT
CHOPPER
8850 1ZS
Monitor Labs Model 8850 Sulfur Dioxide Diagram
REIFTANEIA Y] (ORI P eGLE WOO () M0 HTRY TG AR
i - - -1499
A Division of Toll Free 1-800 422

MONITOR TECHNOLOGIES GmbH, Kammerteldstrasse 2. D 8051 Allershausen FRG.

LEAR SIEGLER
MONTOR (ABS m MEASUREMENT CONTROLS CORPORATION TEL 49 8166 370 TLX 526785 FAX 49-8166-3720
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DESCRIPTION

The single chopper. dua! channel Mode!
8840 1s the most accurate. simplesl
chemiluminescent NO . analyzer avainable
The ML dual channel techique eliminales
ihe need for valves, hmers Dressure
balancing and other protzems associated
with other systems

in the 8840. the samplie 5 hvided o two
paths, one leading through the NO -lo NO

converter and the other leading duectly to the

reaclion chamber The gitterence between
the two channels’ readings1s NO.

A single chopper with the two
photormuttipher tubes operated from a
common power supply minimizes detector
differential doft. Each detector has it own
zero and span adjusiments for calibhraton
An ophicat chopper qimultancously Jeros
both channets of the mstrument atout 90
times per second. thus ehnunating zero dott

Monitor Labs™ exclusive molycon converlet
selectively converts NO . to NO without
nterference [rom ammonia

Nine buiit-in fronl-panc test funchions allow

the operalor to eastly venty proper operation

1ol

ot critical parameters without use of external
test equipment

Instrument calbration adjustment ime s
reduced by the 8840 CALTRACK instant
response and zero and span conlrols

There are two solated analoy oulputs al
the rear tor recorders and data acquisthion
systems for each oulput (NO, NO. and NO )

The 884015 truly a second generation dual
channet NO_analyzer which combmnes
accuracy of dua! channel measurement with
simphcily of operaton and mamntenance

SPECIFICATIONS:

USEPA Reference Method Desgnation RFNA-0280-042

FRG Umwelt Bundesamt Equivalency Designation

Ranges

Precision ~ 1%
Noise (at zero)
Minimum detectable concentration 2 ppb

0.05.01.02,05.1. 2,
5. 10 ppm fuli scale standard

Rise o tall time
(step change n
sample conc.)

Normal operating
temperature

Humidity tolerance

Sample fiowrate

1 ppb, 60 second time constant

3 minutes 10 95% of reading change

(

5C - 40°C (EPA equivalent range 20"C - 30°C)

0-95% (non—oondensing)

250 cc/minute (nominal) each
channel on Relerence Method Modet.
700 cctminute optional (not

approved as Reference Method).

Data Outputs (Switch Selectabie)

Zero stabilit + 00.4% of full scale/24 hou

! - 05% gf t:u scaI:ﬂ days * DAS 10mV, 100mV., 1V, 2V, 5V, 10V
Span stability (25°C, Recorder 10mV, 100mV, 1V, 2V, 5V, 10V
Nominal line voltage) + 1% of full scale/24 hours Status outputs (optional) Range, Function, Power Fail

+ 2% of full scale/7 days Unaﬂended.opefanon 7 days
Interference Less than 2 ppb Power requirements 115V = 10V, 220VAC-20V, 240VAC = 25V,
Linearity + 1% 50/60 Hz stanf!ard
Lag time (from step ;22% wat:; ma:'umu(m (tu;n“ :;\))
cha at input 10 seconds watts typical (oper
e ) Weight 59 pounds (26.8 kg)

Dimensions (H x W x D)

Bench: 9.5" x 17" x 23’
(24.1cm x 43.2cm X 58.4cm)
Rack: 8.25" x 17" x 23’
(21em x 43.2cm x 58.4cm)

Critical Orifice

S’
—
< Ar ntoke for Gzone Gonorater
Permapure Drier Charcesl
(Zore Ak} Serubber
r Measures
Toflen | #0,-NO PY Chemiluminescence
Particulate Dnly
Filter
I ‘ . NG,
Coaverter —
l NO, Photo-
r Maltiptier
Chamber Tubs
. } oy N0,
| — | 0zene —> Critical Optical Chopper Drive
l Generalor * Orifice » Chappers (NO,-NO)
1
| * ) Phsto- S
flesction Multiplier
l ® Chambder Tube
—> — ' NO
| Meoasures
Chemiluminsscence
l Only
- __________________________________________________ _______
Model 8840 Oxides of Nitrogen Analyzer Schematic

Pnices and specifications subject 10 change wihout pror notice

A Division of
"—

4L S DRIV LA Lt

L NG E WO

oot T RY R

Toll Free 1-800-422-1499

|
|
|
|
I
|
I
|
l
|



DESCRIPTION

Monitor Labs Gas Ditution bHyutem
ovides thedeal Apgyraac oo beghy tevel
SO0 and NO meanarement:
Al 2001 with clean e The
fesapnedd Lo opeeate v oo g

Thys LA e
MANININE
hasrewath

pedomer foroeshed oo oo

equeprnent The ddubion tec e allow:,

ase ol e praven nbrent ievel analy see,
elunmahng problerms assoutdted with duecl
sample measurements thal requite
pressunzed samples

anhice to ensure long lerm statnhty The

onhces are well protecied by titer, which

Slop peticles 30 hmes senaller than the

nohee dhameter so changing ddution cabe

due o onhee plugepreg will not b o
probten Since Ihe ouhe es opetate by
the cnhe al posnt oy sone el cleaming et
mopresent

The syslem requites o parbcadate hee

i
foo

sample with a dewpoint ol less than 30°C

ML has developed a new NO . 1o NO

62

200 ppm NO. continuously with no
ammona interterence The HI-CON
replaces the MOLYCON o the 8840HL or
high level appheahions,

The MU chlutor protmgs b caough power
1 provide sampling vaconm tor the BBHOHL
Dy, the BEA0HLE The purop s fellon
Fodled to prevent sampte foss

[he dilutor also elimnates the GO and
water quenching olten found in
chemiluminescent NO, and SO

The dilution ratio 1s conlrolled by crtical converter HI-CON. which wilt handle up fo measurements.
Operational Performances
SPECIFICATIONS Ranges 0-25, 0-500, 0-50. 0-100,
0-100, 0-50. 0-200, 0-500,
m ing Requir nts 0-1000ppm SO, 0-1000, 0-2500
Sample Conditioning Requireme o N,
Detection Limit 1 ppm 1 ppm
8850, SO, 8840, NO, Lineanty 1% 1%
Dewpoint Ambrent (20-30°C) Ambient (20-30°C) Span Drif < 2%/wh 2%/ wk
Temperature ol sample 20-50C 20-50"C Zero Drilt N Z%Iwk 2%/wk
Particuiates 7 um Fihered 7 um Fiered Response Time/Range < 5 minio 95% 50 sec to 95%
Time Constants 60 sec. 55 sec
Interference Response Lag Time <10 sec. 10 sec
Noise 1%FS. 1%FS.
Test Gas Concentration
NO—288-384ppm - 1% N/A Operational Requirements
NOy—12-16 ppm <1% N/A Dimensions (W x H x D)
COr—10-18% <t% <1% Anslyzer 19 x 8.75 x 24 19 % 8.75 x 24
Or—0.254% <1% <1% (48.3cm x 22.2cm x (48.3cm x 22.2cm x
NH,—5-20 ppm <1% <1% 8icm) 81cm)
CO—7-100 ppm <1% <1% Diutor Pump 19 % 8.75 x 10 19 x 8.75 x 10
(48.3cm x 22.2cm x  (48.3cm x 22.2cm x
Dilution Method 25.4cm) 25.4cm)
20:1 Active 20:1 Active Vottage 110/220 VAC 110/220 VAC
Dilution Using Dilubion Using Power Required 325 watts 325 waits
Orifices Orifices Sample Flow
Required/ Pressure S00cc/min 500cc/min
)
AL wiseroo 10 201 DLUTED SAMPLE
Sadem, § ARALY 28R a A N
g *ﬂnl +&vua£n ”‘ SAMPLE 4 [ haned
JRU G L J , ! v GAs
' ' SYSTEM ORUTION
’ 1 i SYSTEM y
v 1 | — YACUUM
i : soratem ) i
! ‘ ! . ,
H : : A A :Mﬂli NT
X . - h { ! " %0
; ) j( ! ! "
s ‘%
{ Crascon l 4 T o SYSTEM DIAGRAM
T

OHUTION MODULE

Pnces ang SPOCINCANONS Subject 10« hange withoul phor nolice

MONITOR LABS. INC . 10180 Scripps Ranch Bivd., San Diego, CA 92131 Ph (619) 578-5060 Telex. 182794

| Continental U S 800-637 7730

MONITOR LABS

in Calilornia, (619) 578-5080.

Prnied in U S A 8708 3KS
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Scott SPeCJa.lty Gasg > _a aivision of

TLLLA. H10-100-8831 (beullGas)
FAX: 714-887-0549
PHONE: 714-887-2571

kris A. Hansen Company
30545 S.E. B4th Street

Suite 5
Preston, WA 98050
Attn: Angela Blaisdel

Gentlemen:

Thank you for choosing Scott
reported by our laboratory, are list

for your Specialty Gas needs. The analyses for ; ordere
ed below. Results are in volume percent, unless otherwise indicated.

Scott Environmental Technology Inc. 2600 CAJON BLVD., SAN BERNARDINO, CA 92405

Date: 2/28/90
Our Project No.: 5310
Your P.O. No. 3368

the gases ordered, as

ANALYTICAL REPORT

ALM-11915 Analytical , ¢,

Cyl. No. Accuracy .

Component Concentration
Carbon Dioxide 12.00%
Carbon Monoxide 500.0PPM
Oxygen 10.00%
Nitrogen Balance

*Gravimetric Master

Cyl. No.

Component 5 C

ntration

Analytical ;4
Accuracy

Cyl. No.ALM°12276

Component

Carbon Dioxide

Carbon Mogpxide 100.0PPM
i 15.00%
gen Balance
\ xGravimetric Master
Analytical
Cyl. No. Accuracy
Component Concentration

*Certified to have been bTended against NIST Certified weights and veritied Lo D€

correct by independent analysis.

Analyst

The only liability of this Company for

PLUMSTEADVILLE, PENNSYLVANIA / TROY. MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS
CALIFORNIA / WAKEFIELD. MASSACHUSETTS / LONGMONT, COLORADO

SOUTH PLAINFIELD, NEW JERSEY 1 FREMONT,

gas which fails to comply with this analysis

Approved Byﬂ - %‘:14_

shall be replacement thereof by the Company without extra cost.

BOSTON, MATCACHUSET TS / BATON ROUGE, LOUNSIANA



