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Mr. Christopher Tilden

Regional Engineer

‘Commonwealth of Massachusetts
Department of Environmental Protection
Southeast Regional Office

20 Riverside Drive

Lakeville, Massachusetts 02347

Re: Emissions Test Results
Halifax Landfill Enclosed Flare
Source Number 220

Dear Mr. Tilden:

Enclosed are two copies of the Final Report entitied “Compliance Testing of a
Landfill Flare at Browning-Ferris Gas Services, Inc.’s Facility in Halifax,
Massachusetts” dated May 1996 for your review. TRC Environmental
Corporation performed the tests on April 19 and 22, 1996 in accordance with the
original protocol (4593029) and the revisions to the protocol outlined in my
February 21, 1996 letter. Additionally, a sample of landfill gas was analyzed for

speciated volatile organic compounds (VOC) as requested by Mr. P.C. Mehta of
your staff.

Emissions Summary

The test results demonstrate that emissions of particulate matter, carbon
monoxide, hydrogen sulfide, and nitrogen oxides are well below the permitted
limits. Additionally, hydrogen chioride (HCI) emissions were measured to be
less than one ton per year from the flare. There are no emission limits for HCI,
but emissions were measured as requested by the Massachusetts DEP.

VOC emissions during 'the first 1-hour test run at 1550°F, however, were
measured above the permit limit. BFGSI does not believe this run is
representative of normal flare operation because the flare had shut down during

Corporate Office + 757 N. Eldridge + P.O. Box 3131 (77253) - Houston, Texas 77079
Phone 713-870-8100 - Fax 713-870-7844
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Mr. Christopher Tilden
June 13, 1996
Page 2

the previous evening and likely did not reach a steady operating state prior to
the first test. Please allow use of only the second two VOC emissions tests to
demonstrate compliance with the permit limits.

VOC Destruction Efficiency

The permit currently requires VOC destruction efficiency of 98 percent. The
average VOC destruction efficiency during test runs 2 and 3 was calculated to
be 93 percent. However, as stated above, emissions were measured below the
permit limits and within the requirements of the recently promuigated New
Source Performance Standards (NSPS) for municipal solid waste landfills.
NSPS requires that enclosed landfill gas flares reduce non methane organic
compound (NMOC) emissions by 98 percent reduction efficiency or to 20 ppmv
as hexane. The flare at the Halifax Landfill meets the requirement for emissions
reductions to 20 ppmv as hexane. BFGSI proposes to modify the permit for the
Halifax Landfill to incorporate the 20 ppm NMOC NSPS requirement rather than
the 98 percent NMOC reduction requirement for the enclosed landfill gas flare.

As written in the above referenced February 21, 1996 letter, the flare at Halifax
will continue to operate within the temperature conditions tested. The emissions
were tested at operating temperatures of 1550°F and 1950°F. If you have any

questions regarding the enclosed emissions test report, please call me at (713)
870-7446.

g

/
/,

Renee A. Voyt'

RAV:sjc
Enclosure

xc.  P.C. Mehta, Massachusetts DEP (w/o enclosure)
Dan Barrett, BFGSI Halifax
File: Halifax/B
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BFI Halifax Outlet Flow - Determined by Carbon Balance Equation per John Zink Company

| Inlet Inlet Outlet Outlet
j Flowrate Cco co2 CH4 TGNMO (o¢) co2 CH4 TGNMO | Flowrate
w Run No. scf/min ppm ppm ppm ppm ppm ppm ppm ppm scf/min
|
1} 1 1,570 14 409,200 505,000 3,700 10 74,600 8.4 82 19,370
i .
‘ 2 1,570 13 407,400 514,000 3,700 21 72,400 0.0 19 20,133
[' 3 1,570 12 405,700 512,000 3,900 13 78,400 0.0 20 18,519
John Zink Company Outlet Flow Carbon Balance Equation:

VO = VI x (HC + CO + CQ2)Inlet

(HC + CO + CO2 - 300) Outlet

Where:

VO = Volume of outlet, standard condition, dry

VI = Volume of inlet as measured, standard conditions, dry

HC = Concentration of all hydrocarbons reported AS METHANE equivalent in ppm

CO = Concentration of CO in ppm

Co2= Concentration of CO2 in ppm

300 = Approximate background concentration in ppm of CO2 in the inlet air

CARBON.WK4




Boott Mills South, Foot of Jonn Street

I Lowell, Massachusetts 01852
TR‘ Env,ronm'enfal Telephone 508-;7O-T5(>OO
Corporahon Facsimile 508-453-1995
May 31, 1996

Browning-Ferris Gas Services, Inc.
757 N. Eldridge at Memorial Drive
Houston, TX 77079

Attention: Ms. Renee Voyt
Permit Coordinator

Subject: Final Report for Compliance Testing of BFGSI's Landfill Flare
Located in Halifax, Massachusetts
(TRC Reference No. 20272)

Dear Ms. Voyt:

In accordance with the reporting requirements of the subject program, enclosed herewith
are four (4) copies of a Final Report entitled, “Final Report - Compliance Testing of a
Landfill Flare at Browning-Ferris Gas Services, Inc.’s Facility in Halifax,
Massachusetts", dated May 1996.

If you should have any questions regarding this final report, please do not hesitate to call me
at (508) 656-3547.

Sincerely,

TRC ENVIRONN[ENTAL CORPORATION
T LT

Michael P. O’Brien

Project Manager

Air Measurements Department

Enclosures

Offices located in
major industrial centers
throughout the U.S
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DISCLAIMER

This report is intended for use solely by Browning-Ferris Gas Services, Inc. for the specific purposes described in
the contractual documents between TRC Environmental Corporation and Browning-Ferris Gas Services, Inc. All
professional services performed and reports generated by TRC have been prepared for Browning-Ferris Gas
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SECTION 1
INTRODUCTION

1.1 OVERVIEW

Browning-Ferris Industries, Inc. (BFI) operates a John Zink Company Enclosed Ground Flare at
the Halifax Landfill. The waste encapsulated within the landfill decomposes and creates a gas,
which primarily consists of methane, carbon dioxide, and trace gases. In an effort to control the

air pollution, the landfill gas is directed to and combusted in the enclosed flare system.

Pursuant to the air quality permit issued by the Massachusetts Department of Environmental
Protection, an emissions test program was undertaken on the enclosed flare system to

demonstrate permit compliance conditions.

TRC Environmental Corporation (TRC) of Lowell, Massachusetts was retained by Browning-
Ferris Gas Services, Inc. (BFGSI) to provide sampling and analytical support. The BFGSI
Compliance Test Program documents the performance of the enclosed flare system when

incinerating the landfill gas. The operation of the system was demonstrated at two operating

conditions;

® 1550°F
® 1950°F

Sampling and analysis procedures described in this document were conducted using procedures
deemed acceptable by the Massachusetts Department of Environmental Protection (MADEP) and
the U.S. EPA. TRC was responsible for the collection and analysis of all flue gas samples.

1.2 SCOPE OF WORK

The test program involved conducting a series of test runs at the inlet and outlet of the enclosed



flare for each condition using EPA Reference Methods. Each inlet test determined the emission
rate of oxygen, carbon monoxide, carbon dioxide, methane, non-r_nethane organics, hydrogen
sulfide and Btu content. Each outlet test determined the percent Destruction Efficiency for
volatile organic carbons (%) and hydrogen sulfide (%), and effluent concentrations for nitrogen
oxides, carbon monoxide, sulfur dioxide, methane, total non-methane organics, hydrogen sulfide,
HCI, particulate matter, oxygen, and carbon dioxide. Vélocity and moisture emissions were also

determined during each run.
1.3 REPORT SUMMARY

This report presents a summary of the test procedures and analytical results of the testing
conducted on the BFI landfill flare by TRC. Sample analyses were conducted by Chester LabNet
of Tigard, Oregon, Performance Analytical Inc. of Canoga Park, California and TRC

Environmental Corporation of Lowell, Massachusetts.

Section 2 of this report presents a summary and discussion of the results. Section 3 contains a
brief description of the sampling locations. Section 4 contains descriptions of the sampling
methodologies that were utilized in the test program and Section 5 presents the analytical
methodologies. Section 6 is a presentation of program QA/QC results. Included in the
appendices are copies of all sampling and analytical data sheets, CEM and calibration sheets, and

facility process data.



SECTION 2
SUMMARY AND DISCUSSION OF RESULTS

This section presents a summary of the emissions testing conducted on BFI's Halifax Landfill
Flare System. The flue gas field sampling data sheets are located in Appendix A. Field reduced
data sheets can be found in Appendix B. Flue gas analytical data sheets can be found in Appendix
C. CEM and calibration data sheets can be found in Appendix D. Equipment calibrations and

calibration gas certification sheets can be found in Appendix E. Facility process data can be found

in Appendix F.
2.1 OPERATIONAL PARAMETERS

Operational data on the BFI landfill flare system was recorded by a Honeywell Inc. dual channel
circular chart recorder. The data generated presented inlet landfill gas flow rate, in standard cubic

feet (scfm), and exit flue gas temperature in degree fahrenheit. This can be found in Appendix F.

2.2 COMPLIANCE TEST PARAMETERS

TRC used the following sampling trains to collect flare gas samples from the landfill flare system:

® EPA Method 0050 train to collect HCI and particulate emissions;
L EPA Method 18 to measure hydrogen sulfide and total reduced sulfur content;

® EPA Method 25C to measure methane, total gaseous non-methane organics,
oxygen, carbon dioxide, carbon monoxide, Btu content; and

® Transportable Continuous Emissions Monitoring System (TCEMS) to measure

CO, NO,, SO,, O,, and CO,.

The compliance test program consisted of running three test runs at approximately 1550°F and

three test runs at approximately 1950°F. TRC conducted emissions testing for HCl/Particulate



Matter at the 1550°F temperature only. The pollutant parameters of NO,, CO, and SO, were
measured at the 1950°F temperature only.

On April 22, 1996, TRC waited one hour before starting Run No. 1 at the 1550°F temperature.
This was to allow the flare system to stabilize. Based on the results of the testing, it shows that
Run No. 1 was not consistent with Run No. 2 and Run No. 3 in regards to the effluent pollutant
gas concentrations. This difference may have been the result of additional stabilization time being

required on the flare system.
2.3 HYDROGEN CHLORIDE (HCI)

Three 72-minute test runs were conducted isokinetically at the outlet stack of the flare system,
using an EPA Method 0050 train for the collection of HCI and particulate emissions. Testing was
conducted at the operating temperature of 1550°F. Emission concentrations for HCI are
presented in concentration parts per million (ppm), pounds per hour (Ibs/hr) and pounds per

million Btu (Ibs/10°Btu). Table 2-1 presents the results of the HCI tests.
24 PARTICULATE MATTER (PM)

Particulate matter was determined using an EPA Method 0050 train for the collection of HCI and
PM emissions. Three 72-minute test runs were conducted isokinetically at the outlet stack of the
flare system. Testing was conducted at the operating temperature of 1550°F. Emission
concentrations for PM are presented in grains per dry standard cubic feed (gr/dscf), grains/dscf
corrected to 7% oxygen (gr/dscf @ 7% O,), pounds per hour (Ibs/hr), and pounds per million Btu
(Ibs/10°Btu). Table 2-2 presents the results of the PM tests.

2.5 TOTAL NON-METHANE ORGANICS AS METHANE AND HEXANE

The determination of total non-methane organics as methane and as hexane at the inlet and outlet

to the flare system followed EPA Method 25C. Three test runs were conducted at the inlet and

4



TABLE 2-1. BFGSI - HALIFAX, MA
HYDROGEN CHLORIDE EMISSION SUMMARY @ 1550°F

AVERAGE

Lo 04122096 04/22/96. |  04/22/96 AVERAGE
- Parameter CUmitst | Rumd | Rwi2 .|  Run3 | Runsl3 | Runs2:3
Outlet Outlet Outlet
Sampling Location Stack Stack Stack
Start Time 11:50 14:30 17:25
Stop Time 13:29 16:20 18:49
[Net Sampling Time minutes 72 72 72 72
Sample Volume dsef 54.953 45.137 51.592 50.561
Stack Gas Flow Rate dscf/hr 1,401,540 1,185,960 1,286,400 1,291,300
Stack Gas Temperature °F 1507 1521 1510 1,513
Stack Gas Moisture % 86 7.8 8.6 83
Oz Concentration at Stack, % dry % 12.94 13.48 12.68 13.03
CO: Concentration at Stack, % dry % 7.46 7.24 7.84 7.51
C1 Catch 3.37 217 2.96 3.03 2.87
Cl Concentration 0.06 0.06 0.06 0.06 0.06
Cl Concentration 2.17 2.17 2.03 212 2.10
Cl Concentration 1.43 1.43 1.34 1.40 1.38
1Cl Emission Rate 0.003 0003  0.003
o - oaml 0162
TAB2-1.WK4




TABLE 2-2. ‘BFGSI - HALIFAX, MA
PARTICULATE MATTER EMISSION SUMMARY @ 1550°F

; o A i 04/2296 . | 04/22/96 - 04/22/96 AVERAGE | AVERAGE
. Parameter | “Units- | Runt | Run2 | Rum3 | Runs1-3 | Runs23
Outlet Outlet Outlet
Sampling Location Stack Stack Stack
Start Time 11:50 14:30 17:25
Stop Time 13:29 16:20 18:49
[Net Sampling Time minutes 72 72 12 72
Sample Volume dscf 54.953 45.137 51.592 50.561
Stack Gas Flow Rate dscf/hr 1,401,540 1,185,960 1,286,400 1,291,300
Stack Gas Temperature °F 1507 1521 1510 1513
Stack Gas Moisture % 8.6 7.8 8.6 83
Oz Concentration at Stack, % dry % 12.94 13.48 12.68 13.03
COz Concentration at Stack, % dry % 7.46 7.24 7.84 7.51
Particulate Catch mg 5.60 4.80 4.00 4.80 4.40
Grain Loading gr/dscf 0.0016 0.0016 0.0012 0.0015 0.0014
Grain Loading gr/acf 0.0004 0.0004 0.0003 0.0004 0.0003
Grain Loading, gr/dscf @ 7% O2 gr/dscf 0.0027 0.0031 0.0020 0.0026 0.0025
articulate Emission Rate 0.0063 0.0041 00053|  0.0052
artie Lo 0,38

TAB2-2WK4




outlet locations for one test condition, 1550°F. These results are presented in Tables 2-3 through

2-4. The destruction and removal efficiency for Total VOCs is also presented in these tables.

2.6 HYDROGEN SULFIDE COMPOUNDS

EPA Method 18 was used to determine emission rates (Ibs/hr) for H,S at the flare inlet and outlet.
Three test runs were conducted at the inlet and outlet locations for one test condition, 1550°F.
These results are presented in Table 2-5. The destruction and removal efficiency for H,S is also

presented in this table.

2.7 CONTINUOUS EMISSIONS MONITORING FOR 0,, CO,, SO,, NO,, AND CO

The continuous emissions monitoring system (TCEM) measured the effluent concentration from
the flare system for the following pollutants; sulfur dioxide (SO,), oxides of nitrogen (NO,),
carbon monoxide (CO), and the dilutants oxygen O, and carbon dioxide (CO,). Testing was
conducted during the two operating conditions of 1550°F and 1950°F. Table 2-6 presents the
TCEM data for Runs 1 through 3 at 1550°F and Table 2-7 presents TCEM data for Runs 1
through 3 at 1950°F.



TABLE 2-3. BFGSI - HALIFAX, MA

VOC (as Methane) EMISSION SUMMARY @ 1550°F

- ; ! Inlet Inlet Inlet AVERAGE | AVERAGE

Parameter - Units Ranl Run 2 Run 3 Runs 1-3 Runs 2-3
Sampling Location Duct Duct Duct
Date 04/22/96 04/22/96 04/22/96
Stack Gas Flow Rate * scf/hr 94,200 94,200 94,200
'TGNMO (as methane) pPpm 3700 3700 3900 2825 2533
Total VOC Emission Rate Ibs/hr 14.47 14.47 15.26 14.73 14.86
Total VOC Emission Rate _tons/yr 63.39 63.39 66.82 64.54 65.11
* - data taken from BFI Inlet Velocity Meter

- Outlet | Outlet (GE | AVERAGE .

Parameter " Run2 | _Run3 3. .| Runs2-3
Sampling Location Stack Stack |, Stack
Date 04/22/96 04/22/96 04/22/96
02 Concentration % dry 12.94 13.48 12.68
Stack Gas Flow Rate * dscf/hr 1,401,540 1,185,960 1,286,400
'TGNMO (as methane) ppm 82.00 19.00 20.00 40.33 19.50
Total VOC Emission Rate Ibs/hr 4.77 0.94 1.07 226 1.00
Hotal VOC Emission Rate tons/yr 20.90 4.10 4.68 9.89 439
Total VOC Emission Rate Ibs/MMBtu 00852 0.0211| 10.0200 0.0421 0.0206
* - data taken from HCI/PM train sampling parameters
[DESTRUCTION AND
[REMOVAL EFFICIENCY 67.03% 93.53% 93.00% 84.52% 93.27%

TAB2-3.WKA



TABLE 2-4. BFGSI - HALIFAX, MA

VOC (as Hexane) EMISSION SUMMARY @ 1550°F

- . Inlet Inlet Inlet AVERAGE | AVERAGE
Parameter Units |  Runl Run? Run3 Runs 1-3 Runs 2-3

Sampling Location Duct Duct Duct

ate 04/22/96 04/22/96 04/22/96
Stack Gas Flow Rate * scf/hr 94,200 94,200 94,200
TGNMO (as hexane) ppm 617 617 650 628 633
Total VOC Emission Rate lbs/hr 12.99 12.99 13.70 13.23 13.34
Total VOC Emission Rate ~ tons/yr 56.91 56.91 59.99 57.93 58.45
* - data taken from BFI Inlet Velocity Meter

o | ow | ow | averacs | avemsas
" Units -t Rumd P cRunZ% b . Run3. 't Runs I3 _Runs 2-3

Sampling Location Stack Stack Stack
Date 04/22/96 04/22/96 04/22/96
02 Concentration % dry 12.94 13.48 12.68
Stack Gas Flow Rate * dscf/hr 1,401,540 1,185,960 1,286.400
TGNMO (as hexane) ppm 13.67 3.17 3.33 6.72 3.25
TGNMO (as hexane) at 3% O2 ppm 30.73 7.64 7.26 15.21 7.45
Total VOC Emission Rate lbs/hr 428 0.84 0.96 2.03 0.90
Total VOC Emission Rate tons/yr 18.77 3.68 4.20 8.88 3.94
_To_tal VOC Emission Rate | Ibs/MMBtu 0.0764 0.0189 . 0.0180 0.0378 0.0185
* . data taken from moisture train sampling parameters
IDESTRUCTION AND
[REMOVAL EFFICIENCY 67.03% 93.53% 93.00% 84.52% 93.27%
Proposed VOC Limits: Outlet concentration of 20 ppmvd at 3% O2 and 98% DRE TABZAWK4



TABLE 2-5. BFGSI- HALIFAX, MA
HYDROGEN SULFIDE EMISSION SUMMARY @ 1550°F

el

e -

4

WL s

" Paramets thie: L Runz | Runz "Run3 - | AVERAGE
Sampling Location Duct Duct Duct
Date 04/22/96 04/22/96 04/22/96
Stack Gas Flow Rate * scf/hr 94,200 94,200 94,200
Hydrogen Sulfide ppm 21.10 22.20 21.80 21.70
H2S Emission Rate Ibs/hr 0.1857 0.1954 0.1919 0.1910
- g

.. 0.8404

10.8365

* - data taken from BFI Inlet Velocity Meter

10

Paramete) ‘Run
Sampling Location Stack Stack Stack
Date 04/22/96 04/22/96 04/22/96
02 Concentration % dry 12.94 13.48 12.68
Stack Gas Flow Rate * dscf/hr 1,401,540 1,185,960 1,286,400
Hydrogen Sulfide ppm 0.000 0.000 0.000 0.000
H2S Emission Rate Ibs/hr 0.0000 0.0000 0.0000 0.0000
H2S Emission Rate tons/yr 0.0000 0.0000 0.0000 0.0000
H2S Emission Rate 0| _ 0000000|  0000000| 0000000
* - data taken from HCV/PM train sampling parameters
DESTRUCTION AND
REMOVAL EFFICIENCY 100.00% 100.00% 100.00% 100.00%

TAB2-5WK4
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TABLE 2-6. BFGSI - HALIFAX, MA
CEM EMISSIONS SUMMARY @ 1550°F

1 502

_— m) _ (pm)
04/22/96 12:22 - 13:30 1550 23,359 12.94 7.46 11 10 0.48
04/22/96 14:30 - 15:30 1550 19,766 13.48 7.24 11 21 0.41
04/22/96 17:25 - 18:25 1550 21,440 12.68 7.84 11 13 0.00
AVERAGE 21,522 13.03 7.51 11 15 0.30

502 : ! |

| by MMBH)

1 1.84 8.06 0.033 1.02 4.46 0.018 0.11 0.49 0.002

2 1.56 6.82 0.035 1.81 7.93 0.041 0.08 0.35 0.002

3 1.69 7.40 0.032 1.22 5.32 0.023 0.00 0.00 0.000
AVERAGE 1.70 7.43 0.033 135 5.90 0.027 0.06 0.28 0.001

TAB2-6.WK4
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TABLE 2-7. BFGSI - HALIFAX, MA

CEM EMISSIONS SUMMARY @ 1950°F

}‘ 502

A 'y e ) ppm)
04/19/96 1 11:50 - 12:50 1950 12,184 9.78 10.02 25 0 1.29
04/19/96 2 13:25 - 14:25 1950 14,521 10.18 9.64 24 0 0.00
04/19/96 3 15:10 - 16:10 1950 14,753 10.19 9.80 24 0 1.97
AVERAGE 13,819 10.05 9.82 24 0 1.09

o BT

. -'(t'l;i‘is‘/yr) . (Ibs/MMBtu)*
1 2.18 9.56 0.053 0.00 0.00 0.000 0.16 0.69 0.004 |
2 2.50 10.93 0.053 0.00 0.00 0.000 0.00 0.00 0.000
3 2.54 11.11 0.053 0.00 0.00 0.000 0.29 1.27 0.006
AVERAGE 2.40 10.53 0.053 0.00 0.00 0.000 0.15 0.65 0.003]

! = 9501 dsc/MMBtu - F-Factor Average from 1550° Test condition Used

TAB2-7.WK4



SECTION 3
PROCESS DESCRIPTION

3.1 INTRODUCTION

The landfill gas collection system consists of gas extraction wells which are spaced across the
surface of the landfill. The wells are interconnected by a subsurface manifold system which
traverses the landfill. Each landfill gas extraction well is outfitted with a valve allowing the flow
of gas to be individually controlled. In addition, each well is equipped with a sampling port

enabling the well to be monitored for methane content, temperature, vacuum, and flow rate.

The landfill gas collection system is equipped with two Lamson Corporation, Model No. 854-GB
centrifugal blowers, each capable of handling 5120.9 acfm of landfill gas at a static pressure of 18
inches of water. The two blowers were installed in parallel, with one operating as the systems'
primary blower, and the other acting as standby. Prior to the blowers, the landfill gas will pass
through a condensate knockout vessel. After passing through the blowers, the landfill gas will

proceed through a flame arrestor to the enclosed flare system.

The enclosed flare system is a John Zink Company enclosed flare having an energy input rating of
120.08 10°Btu per hour when burning landfill gas at a maximum rate of 5120.9 acfm. The flare
has an effective chamber length of 31.04 feet from top of the flame assembly to thermocouple
resulting in an effective chamber volume of 2258.5 cubic feet. The flare will provide a minimum
residence time of 0.50 seconds at the 1600°F, 1750°F, and 1800°F operating temperature ranges,
as measured from top of the flame assembly to the thermocouple. The flare is capable of
operating in a manual or automatic mode. Propane gas is utilized to fire the flare pilot light

during start up.

Emissions from the flare are exhausted through a carbon steel stack which is 40.0 feet above
ground level and has an inside exit diameter of 9.6 feet, providing a stack gas exit velocity of

62.44 feet per second at 1400°F. Figure 3-1 presents a schematic of the landfill flare system.
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3.2 OPERATING CONDITIONS

The enclosed flare system was tested at two operating temperatures, 1550°F and 1950°F. It was
agreed upon, and with the approval of the MADEP, that the emission rates for HCI and
particulate be determined at the operating temperature of 1550°F. Only the emission rates for

SO,, NO,, and CO were determined at the operating temperature of 1950°F.

The inlet flowrate and outlet stack temperature were recorded at the control board using a
Honeywell Truline circular strip chart. The strip chart measures inlet flow in scf/min and outlet
temperature in degree fahrenheit.

3.3 SAMPLING LOCATIONS

3.3.1 Inlet Sampling Location

The landfill flare has an inlet duct diameter of 12 inches. At this location integrated flue gas

samples were collected. Access into the duct work was through a one-inch opening.

Samples were collected for the following:

® Methane and total non methane organics
® Total reduced sulfur and hydrogen sulfide
® 0,, CO,, CO

° Btu value

° Inlet landfill gas flow rate.

The inlet sampling location is illustrated in Figure 3-2.
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3.3.2 Outlet Sampling Location

The flare system has an exhaust stack of approximately 40 feet in height. The stack diameter is
9.6 feet. Sampling ports are located approximately 33.69 feet above grade. Four sampling ports

accessed for the collection and quantification of the target parameters are located 90° to each

other.

Samples were collected for the following:

° HCI and particulate
L Total reduced sulfur and hydrogen sulfide

° Methane and non methane organics
° 0,, CO,, SO,, NO, and CO
° Velocity and % moisture.

The outlet sampling location and traverse points are illustrated in Figure 3-2.

17



SECTION 4
SAMPLING PROCEDURES

4.1 OVERVIEW

This section describes the procedures TRC followed during the field sampling program on April
19 and 22, 1996. Throughout the program TRC followed EPA Reference Methods 40 CFR Part
60 Appendix A and/or Massachusetts approved sampling protocols. Any deviations from the
specified test methods were approved by the MADEP observer and documented in this final
report.

The remainder of this section is divided into several subsections: Field Program Description,

Presampling Activities and Onsite Sampling Activities.

4.2  FIELD PROGRAM DESCRIPTION

The field sampling was conducted by TRC over the course of four consecutive days. On the first
day equipment was set up and preliminary measurements made. On each subsequent test day, flue

gas samples were collected for the parameters listed below.

° April 19 - 1950°F sampling condition
outlet location

CEM testing for O,, CO,, SO,, NO, and CO
Velocity and % percent moisture

inlet location

Velocity
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® April 22 - 1550°F sampling condition

outlet location

CEM testing for O,, CO,, SO,, NO,, and CO
Methane and non methane organics
Hydrogen Chloride

Particulate Matter

Hydrogen sulfide and total reduced sulfur
Velocity and percent moisture

inlet location

Methane and non methane organics
Hydrogen sulfide and total reduced sulfur
0,, CO,, and CO

Btu value

Velocity

The test methods utilized in accordance with 40 CFR Part 60 Appendix A are as follows:

® Method 1and 2 - Velocity Profile

® Method 3A - O, and CO, determination

® Method 4 - Percent M'oisture

® Method 6C - SO, determination

® Method 7E - NO, determination

® Method 10 - CO determination

® Method 18 - Total Reduced Sulfur and Hydrogen Sulfide determination

e Method 25C -

e Method 0050 -

Oxygen, Carbon Dioxide, Carbon Monoxide, Methane,
Non-Methane Organics, and Btu content determination

HCl/Particulate determination

TRC utilized a four person test team to complete the above test methods.
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4.3 PRESAMPLING ACTIVITIES

Presampling activities include equipment calibration, precleaning of the sample train glassware,
and other miscellaneous tasks. Each of these activities are described or referenced in the
following subsections. Other presampling activities included team meetings, equipment packing,

and finalization of all details leading up to the coordinated initiation of the sampling program.
4.3.1 Equipment Calibration

TRC follows an orderly program of positive actions to prevent the failure of equipment or
instruments during use. This preventative maintenance and careful calibration helps to ensure

accurate measurements from field and laboratory instruments.

Once the equipment has gone through the cleaning and repair process it is then calibrated. All
equipment that is scheduled for ﬁeld use is cleaned and checked prior to calibration. Once the
equipment has been calibrated, it is packed and stored to ensure the integrity of the equipment.
An adequate supply of spare parts is taken in the field to minimize downtime from equipment

failure.

Inspection and calibration of the equipment is a crucial step in ensuring the successful completion
of the field effort. All equipment is inspected for proper operation and durability prior to
calibration. Calibration of the following equipment was conducted in accordance with the
procedures outlined in EPA documents entitled "Quality Assurance Hand" <k for Air Pollution
Measurement Systems; Volume III - Stationary Source Specific Methods" (EPA-600/4-77-027b)
and 40 CFR Part 60 Appendix A. All calibrations were performed prior to test program.

® Probe Nozzles (QA Handbook, Vol III, Section 3.4.2, pp. 19) - average three ID
measurements of nozzle, difference between high and low < 0.1 mm. Recalibrate, reshape
and sharpen when nozzle becomes nicked, dented, or corroded.
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® Pitot tubes (QA Handbook, Vol III, Section 3.1.2, pp. 1-13) - measured for appropriate
spacing and dimensions or calibrated in a wind tunnel. Rejection criteria given on the
calibration sheet. Post-test check - inspect for damage.

® Thermocouples (QA Handbook, Vol I, Section 3.4.2, pp. 12-18) - verified against a
mercury-in-glass thermometer at three points including the anticipated measurement
range. Acceptance limits - impinger + 2°F; DGM =+ 5.4°F; stack + 1.5 percent of stack
temperature.

L Dry gas meters (EPA 40 CFR Part 60, Method 5, Section 5.3) - calibrated against a wet
test meter. Acceptance criteria - pretest Y, =Y =+ 0.02; post test Y =+ 0.05 Y.

® Analytical balances (QA Handbook, Vol ITI, Section 3.4.2, pp. 19) - Acceptance criteria -
calibrate with Standard Class-S weights within & 0.5 g of stated value. Rejection criteria:
Have manufacturer recalibrate or adjust.

4.3.2 Glassware Preparation

Sample train glassware and sample containers required specialized precleaning to avoid
contamination of the sample from the collection container or‘ devices. The sample train glassware
necessary for the Method 0050 hydrogen chloride/particulate sampling was precleaned using an
alconox soap and water wash. Deionized water was used for rinsing followed by air drying. The

glassware was then sealed with parafilm.

Note that all amber sample bottle caps used were fitted with Teflon® liners which are cleaned in

the same manner as the bottles themselves.
4.3.3 Sample Media Preparation
All reagents were checked in accordance with TRC's existing QC Program to minimize the

probability of using contaminated solvents. This includes the use of spectro-grade solvents from

the same lot and the collection and analysis of the appropriate blanks.
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4.3.4 Continuous Emissions Monitoring

TRC conducted continuous emissions monitoring at the outlet stack for oxygen (EPA Method
3A), carbon dioxide (EPA Method 3A), sulfur dioxide (EPA Method 6C), oxides of nitrogen
(EPA Method 7E), and carbon monoxide (EPA Method 10) during all test conditions. TRC
followed procedures outlined in the EPA Publicationv340/ 1-83-016 regarding setup and operation
of its Transportable Continuous Emissions Monitoring System (TCEMS).

The TCEMS consists of three subsystems: sample acquisition/conditioning, sample analysis, and
a data acquisition system. Sample acquisition/conditioning is designed to deliver a representative

sample of the stack gas stream to the sample analysis subsystem.

In each case, accurate interpretation of analyzer response required the systematic calibration of

the instrument against gases of known concentrations.

The data acquisition subsystem consists of a Yokogawa digital data logger designed to receive
and log instrument signals (raw voltages) at user defined intervals. The resulting values are
instantaneously accessible (updated every 15 seconds). Once the system was set up, the TCEM
was connected to a power source and brought online. Sample line and signal wires are strung
between the sampling and TCEM locations, and the probe was placed in the duct at the sampling
port.

Prior to insertion of the probe into the stack, the sample/acquisition system was leak checked by

the following procedure:

a. plug probe;
b. observe that flow in rotameter reaches zero Lpm;
observe vacuum; and
d. confirm that sample vacuum during sampling does not exceed vacuum attained

during leak check.
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The initial phase of instrumental analysis methods requires calibration of all involved monitors. At
the beginning of each day, direct instrument calibrations for zeré and upscale gases were
performed prior to initiation of testing by direct calibration gas injection. Following these direct
calibrations, system calibrations were performed both prior to and following each run using zero
and one upscale gas concentration. This was accomplished by directing calibration gas through
the sample line and conditioning system to assess system bias. Following completion of the
required runs, final system calibrations were performed. These procedures allow for
determination of initial and final system bias, as well as system drift. The calibration gas values

and instrument range settings used on the landfill flare system are listed below:

NO, 0-300 ppm 225 180 NA air
80) 0-300 ppm 278 120.0 62.0 air
SO, 0-150 ppm 123 84.6 NA air
CO, 0-20 % 19.8 10.1 5.05 air
o, 0-25 % 223 10.2 5.05 nitrogen

Calibration gases used were EPA Protocol 1, traceable to the National Bureau of Standards
Reference Materials. The measurement system performance specifications in 40 CFR 60
Appendix A Methods 3A, 6C, and 7E are listed below and was the performance criteria for this

program.

Zero Drift, % of range <+3 <+3 <+3 <+3
Calibration Drift, % of range Lok 3 <3 <£3 <%3
_Response time, seconds <60 | <60 <90 < 60




: -Performancé Criteria.
s L ReCHTR0 L eodils | oyc0,
_Procedure = - - |- MIE . -M6C" | M10 - M3A
Interference Response, % of range <£2 <47 1,000:1 CO, Lk 2
NO, to NO Converter, % efficiency > 98 NA NA NA
Calibration Error, % of cal gas <+2 <+2 #rt2 k2

4.3.5 NO, to NO Conversion Efficiency

Before mobilizing for the field portion of this program, the NO, to NO converter was checked in
the following manner. A mid-level NO gas was introduced into a 30 liter tedlar bag and diluted
one-to-one (1:1) with air. The bag was then hooked up to the sampling system and drawn
through the system for 30 minutes. The highest peak response remained for the entire thirty

minutes. A decrease was less than 2 percent of the highest peak value.
4.4 ONSITE SAMPLING ACTIVITIES

Onsite sampling activities included the emissions testing of the inlet duct and outlet stack, and

collection of operational data.
4.4.1 Velocity Measurements/Cyclonic Flow

I‘;or the determination of velocity at the inlet to the flare, TRC used BFI's volume meter utilizing
EPA Reference Method 2B (40 CFR 60 Appendix A). This methods refers to Method 2A which
requires the installation of a volume meter, and the measurement of organic carbon, CO and CO,
concentrations. For the determination of volumetric measurements BFI has a volume meter

installed in the inlet duct. This meter was calibrated prior to the start of the test program.

Velocity traverses were conducted at the outlet sampling location with an S-type pitot assembly in
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accordance with EPA Reference Methods 1 and 2. An S-type pitot tube with an attached inclined
manometer was used to measure the exhaust velocities. An attached Type-K thermocouple with
remote digital display was used to determine the flue gas temperature. During the preliminary and
compliance test programs, velocity measurements were conducted during each test run. The
required number of velocity measurements points for each sampling location was determined
following EPA Method 1.

A cyclonic flow check was conducted at the outlet stack prior to sampling in accordance with
Section 2.4 of EPA Method 1. This procedure is referred to as the nulling technique. An S-type
pitot tube connected to an inclined manometer was used in this method. The pitot tube was
positioned at each traverse point so that the face openings of the pitot tube are perpendicular to
the stack cross-sectional plane. This position is called the "0° reference". The velocity pressure
(AP) measurement was noted. Ifthe AP reading is zero, the cyclonic angle was recorded as 0°.
If the AP reading is not zero, the pitot tube was rotated clockwise or counter clockwise until the
AP reading became zero. This angle was then measured with a leveled protractor and reported to
the nearest degree. After this null technique was applied at each traverse point, the average of the

cyclonic angles was calculated. The average was less than 20°.
4.4.2 Hydrogen Chloride/Particulate Matter

The Hydrogen Chloride/Particulate Matter train was operated as described in “Measurement of
HCI and Cl, (Method 0050)” (EPA Methods Manual for Compliance with the BIF Regulations,
EPA/530-SW-91-010, December 1990). The Method 0050 train was used to measure and
determine the emission rate of Hydrogen Chloride and Particulate Matter from the outlet stack

location only.

This sampling train used a air-cooled, quartz-lined probe, with a quartz button-hook nozzle due to
the high temperature of the outlet stack. A thermocouple and S-type pitot tube were attached to
the probe for the measurement of gas temperature and velocity. The sample gas passes through

the probe assembly to a heated quartz fiber filter. The filter holder was maintained at 248°F =
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25°F throughout each test period. Downstream of the heated filter, the gas passed through a
series of four ice-cooled impingers kept below 68°F to enable condensation of entrained moisture.
The first two impingers each contained 100 mL of 0.1N H,SO,. The third and fourth impingers
each contained 100 mL of 0.1N NaOH. The fifth impinger contained a preweighed amount of
silica gel. The impingers were followed by a Nutech Model 2010 dry gas meter, pump, and

calibrated orifice meter.

TRC conducted three Method 0050 runs at the 1550° test condition. Each test run had a sample

duration of 72 minutes to ensure the collection of at least 45 cubic feet of sample gas.

Sampling was conducted while traversing the Method 0050 train across two diameters which
satisfied the criteria for minimum number of sampling points. At each test point within the stack,

all necessary train parameters were measured.

Sampling was isokinetic (+ 10 percent) with readings of flue gas parameters recorded at every
sampling point during the traverse. In the event where steady operation was not maintained, or
there were atypical fluctuations in monitored gas parameters (O,, CO,), the testing was stopped
until these conditions were stabilized. Steady operation of the unit was the responsibility of BFI
personnel. A TRC team member was in contact with BFI and to relay any process related

difficulties to the sampling crew.

Leak checks of the entire Method 0050 sampling train were performed before and after each
sampling run. All leak checks and leakage rates are documented on the relevant field test data
sheet. The acceptance criteria for the Method 0050 train is a leak rate of < 0.02 cfm at the

highest vacuum obtained during the run.

Following the completion of each test run, the Method 0050 train was transported to TRC's

sample recovery lab. The sample recovery sequence was as follows:

° Removed the sampling train to the recovery area.
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° Noted the condition of the train (i.e., filter condition, impinger contents color, silica gel
color, etc.).

. Disassembled the filter housing and transferred the filter to its original petri dish. Sealed
the container with Teflon® tape and labeled it with the appropriate sample information.

* The front half of the train, nozzle, probe, and front-half filter housing, were brush-rinsed
with acetone into an amber glass container with a Teflon®-lined cap. The rinse procedure
was performed three times after which the container was sealed and labeled.

° The contents of the first two impingers were measured for volume and transferred to a
glass amber container with a Teflon®-lined cap. The impingers, right angle, and U-tubes
were rinsed three times with distilled deionized water into the sample container. The
container was then sealed and labeled. '

° The contents of the third and fourth impingers were measured for volume and transferred
to a glass amber container with a Teflon®-lined cap. The impingers, right angle, and U-
tubes were rinsed three times with distilled deionized water into the sample container. The
container was then sealed and labeled.

° The silica gel was returned to its original container and weighed to obtain a final weight.

B All containers were checked to ensure proper sealing, proper labeling, and that all liquid
levels were marked. All samples were then logged onto the chain-of-custody record.

The Method 0050 train resulted in the following samples:

Filter

Front-Half Acetone Rinse
0.IN H,SO, Impinger Catch
0.1N NaOH Impinger Catch

The 0.1N H,SO, impinger catches (impingers 1, 2, and 3) were used to determine hydrogen

chloride and moisture.
4.4.3 Methane and Non-Methane Organics

Inlet and outlet flue gas samples were collected for methane and non-methane organics utilizing
EPA Method 25C, “Determination of Nonmethane Organic Compounds (NMOC) in MSW
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Landfill Gases”. TRC collected samples from the inlet and outlet by drawing the flue gas through
a sampling train comprised of components that regulate the rate and duration of sampling into a
pre-evacuated SUMMA passivated canister. Samples were collected over a 1-hour time frame
using a pressurized canister. After the flue gas sample was collected, the canister valve was

closed.

These SUMMA canisters were shipped via Federal Express overnight delivery to the laboratory
and analyzed by gas chromatograph/flame ionization detector (GC/FID) according to EPA
Method 25C.

4.4.4 Oxygen, Carbon Dioxide, Carbon Monoxide

Inlet flue gas samples were collected for oxygen, nitrogen, and carbon dioxide utilizing EPA
Method 25C, “Determination of Nonmethane Organic Compounds (NMOC) in MSW Landfill
Gases”. TRC collected samples from the inlet by drawing the flue gas through a sampling
train comprised of components that regulate the rate and duration of sampling into a pre-
evacuated SUMMA passivated canister. Samples were collected over a 1-hour time frame
using a pressurized canister. After the flue gas sample was collected, the canister valve was
closed.

These SUMMA canisters were shipped via Federal Express overnight delivery to the laboratory
and analyzed by gas chromatograph/thermal conductivity detector (GC/TCD) according to EPA
Method 25C.

4.4.5 Hydrogen Sulfide and Total Reduced Sulfur (TRS)

Inlet and outlet flue gas samples were collected for Hydrogen Sulfide and Total Reduced Sulfur
(TRS) utilizing EPA Method 18, "Measurement of Gaseous Organic Compound Emissions by
Gas Chromatography". TRC collected an integrated air sample using the bag-in-drum technique.

In this procedure, a Tedlar bag was placed inside a rigid container. The bag was then evacuated
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and attached to a Y4-inch Teflon® sample line which was attached to a stainless steel probe. The
sample line was then purged with flue gas and then the rigid container placed under a slight
vacuum. To equalize the pressure in the container, flue gas was drawn through the sample line
into the Tedlar bag. Sampling was conducted at an approximate rate of 0.35 liters per minute
(LPM) for 60 minutes to yield a total sample volume of about 21 liters. These Tedlar bag samples
were shipped via Federal Express overnight delivery to the laboratory and analyzed by gas
chromatography/flame photometric detection (GC/FPD).

4.4.6 Continuous Emissions Monitoring for O,, CO,, SO,, NO,, and CO

TRC conducted continuous emissions monitoring at the outlet location for oxygen (EPA
Method 3A), carbon dioxide (EPA Method 3A), sulfur dioxide (EPA Method 6C), oxides of
nitrogen (EPA Method 7E), and carbon monoxide (EPA Method 10) during all test runs.
Measurements were performed continuously for a minimum of four hours of operation

concurrently with the Method 0050 tests. Single point sampling was conducted.

The sampling train started with an inconel sampling probe and heated filter box. The sample
stream was then drawn through 100 feet of heated (248°F * 25°F) Teflon® sample line and a
sample conditioner to remove the moisture from the gas stream. The sample was then drawn
through Teflon® tubing by a leak-free Teflon* double diaphragm pump to a stainless-steel sample
manifold with an atmospheric by-pass rotometer. The O,, CO,, SO,, NO,, and CO analyzers

withdrew samples from this manifold.
All CEM data was recorded as averages by a Yokogawa digital data logger designed to receive

and log instrument signals. The results were expressed in ppm and Ibs/hr for SO,, NO,, and CO;

and in percent for O, and CO,,.
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SECTION 5
ANALYTICAL PROCEDURES

This section delineates the analytical procedures used to analyze samples during the BFGSI
Halifax Landfill Test Program. The analysis and quality control protocols for each parameter are

summarized below in Sections 5.1 through 5.2.

TRC's analytical subcontractors on this program, Performance Analytical, Inc. (PAI) and Chester
LabNet (LAB), were responsible for sample analysis and analytical data reporting. Each were
responsible for conducting the analyses in accordance with the analytical methods specified in this

section.
5.1 ORGANIC ANALYSIS
5.1.1 Methane and Non-Methane Organics

Methane and Non-Methane organic samples were collected using EPA Method 25C. TRC
collected an integrated flue gas sample using a SUMMA canister as previously mentioned in
Section 4.4.3. These SUMMA canisters were shipped via Federal Express overnight delivery to
Performance Analytical, Inc. The SUMMA canisters were analyzed by GC/FID according to
EPA Method 25C.

5.2 INORGANIC ANALYSIS
5.2.1 Hydrogen Chloride

The Hydrogen Chloride/Particulate Matter train was operated as described in "Measurement of
HClI and Cl," (EPA Methods Manual for Compliance with the BIF Regulations, EPA/530-SW-
91-010, December 1990). The Method 0050 train was used to measure and determine the

emission rate of Hydrogen Chloride. Laboratory analyses was conducted by Chester LabNet.
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Gaseous and particulate pollutants were withdrawn from an emission source and collected on a
filter, and in absorbing solutions. The quartz-fiber filter collected particulate matter. Acidic
absorbing solutions collected gaseous HCI. In the acidified water absorbing solution, the HCI gas

is solubilized.

Chloride analysis of stack gas impinger samples will be performed for HCI determination via ion

chromatography (IC) using Draft Method 9057 (equivalent to EPA Method 300.0).
5.2.2 Particulate Matter

Particulate sampling was accomplished by following the procedures in EPA Method 5. The
sampling of particulate was done with the use of the EPA Method 0050 sampling train.

Particulate analysis was conducted by TRC Environmental Corporation.

All filters for the test program were quartz fiber filters. The filters were desiccated to a constant
weight, then placed in petri dishes and sealed with Teflon® tape. An identification label was
initially placed on the petri dish. The beakers used for the dry down of the acetone rinse were
cleaned and dried. The beakers were desiccated to a constant weight. Weights were obtained
using a Mettler AE200 analytical balance. Accuracy for the balances was checked by using Class

"S" standard weights.

The front-half acetone rinse was dried down in a tared beaker and then desiccated and weighed to
a constant weight. The filter was desiccated and weighed to a constant weight. The sum of the
net weights for the probe wash and filter catch were used to calculate the concentration of

particulate matter in gr/dscf. The emission rate in Ibs/hr is also calculated.
5.2.3 Hydrogen Sulfide and Total Reduced Sulfur (TRS)

Hydrogen sulfide and total reduced sulfur compounds samples were collected using EPA Method
18, "Measurement of Gaseous Organic Compound Emissions by Gas Chromatography". TRC
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collected an integrated air sample using the bag-in-drum technique as previously mentioned in

Section 4.4.5. These Tedlar bag samples were shipped via Federal Express overnight delivery to

Performance Analytical, Inc. The Tedlar bag samples were analyzed by gas

chromatography/flame photometric detection (GC/FPD) using a direct injection technique.

The analysis was performed on a Hewlett-Packard 5890 gas chromatograph. A subambient GC

temperature program was utilized for the analysis.

5.3

DRE CALCULATION

In calculating DREs, the following significant figure rules will apply:

5.4

DREs were calculated using two significant figures for the penetration (i.e., DRE
are reported to two places to the right of the decimal (e.g., 99.96 percent) if
greater than 99.9 percent DRE is demonstrated).

DRESs were not rounded off to demonstrate a final nine unless that final nine is the
second digit to the right of the decimal (e.g., a DRE of 99.987 was not rounded to
99.99).
The equation used to determine DRE is as follows:
DRE = W, - W ) x 100%

Wi,
mass feed rate of one compound in the flue gas stream feeding the enclosed flare.

mass emission rate of the same compound present in exhaust emissions prior to
release to the atmosphere.

- POUNDS PER MILLION BRITISH THERMAL UNITS CALCULATION

Emission rates are calculated in units of pollutant mass per quantity of heat input (Ibs/10°Btu) and

in order to compute emission rates in terms of pounds per hour (Ibs/hr). Lbs/10°Btu was
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calculated using the pollutant and diluent concentrations and the fuel-specific F-factor based upon
the fuel combustion characteristics. The measured concentrations of NO,, CO, and SO, in units
of parts per million (ppm) was first converted to mass per unit volume (Ibs/scf) for these
calculations. The conversion factors for ppm SO,, ppm NO,, and ppm CO to SO,, NO,, and CO
Ibs/scf, as stated in Methods 19 and 20 are:

SO, Ibs/scf = ppm SO, (meas) x 1.660 x 107
NO, Ibs/scf= ppm NO, (meas) x 1.194 x 107
CO Ibs/scf = ppm CO (meas) x 0.727 x 107

Next, the SO,, NO,, and CO Ibs/scf were converted to a mass emission rate in terms of pounds

per million Btu (Ibs/10°Btu) as follows:

E = lbs/scf xF, x 209
) 20.9% = 02 measured
where:
E = Mass emission rate of SO,, NO,, and CO in terms of Ibs/10°Btu

F,= Ratio of the volume of dry effluent gas to the gross caloric value of the as-
fired fuel (from Btu value analysis)

5.5 POUNDS PER HOUR CALCULATION
Emission rates in terms of pounds per hour (Ibs/hr) were calculated using the pollutant emission
rate in terms of parts per million (ppm), outlet stack flowrate, dscfm (Qs), molecular weight of the

pollutant (MW), 60 minutes/hour, divided by 385.3 x 10° dscf/lb-mole @ 68°F (20°C).

Ibs/hr = X x_60
3853 x 10°
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SECTION 6
QUALITY ASSURANCE

6.1 OVERVIEW

TRC Environmental Corporation management is ﬁxlly committed to an effective Quality
Assurance/Quality Control Program whose objective is the delivery of a quality product. For
much of TRC's work, that product is data resulting from field measurements, sampling and
analysis activities, engineering assessments, and the analysis of gathered data for planning
purposes. The Quality Assurance Program works to provide complete, precise, accurate,
representative data in a timely manner for each project, considering both the project's needs and
budget constraints. The Corporate QA Director coordinates and directs the overall quality

program with strong management support.

TRC's QA Program conforms with EPA recommendations and is directed by the Corporate QA
Director, a full-time professional who reports directly to the Company President. This give the
QA Director the necessary authority and independence to find and correct any existing quality

problems. Division QC Coordinators are responsible for the QC Program within each technical

division; they report both to their Division Manager and the Corporate QA Director.
This section highlights the specific QA/QC procedures to be followed on this Test Program. The

QA Director has reviewed and approved this Final Report and will attend project review

meetings, as needed, to ensure that appropriate QA/QC procedures will be followed.
6.2 FIELD QUALITY CONTROL SUMMARY
6.2.1 Calibration Gases

All calibration gases used to conduct instrument calibrations were prepared in accordance with

EPA Protocol 1, and are traceable to National Bureau of Standards Reference Materials.
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6.2.2 Instrument Calibrations

All instrument calibrations met the performance criteria defined in 40 CFR 60 Appendix A,
Methods 3A, 6C, 7E, and 10.

6.2.3 Calibration Procedures

Calibration of the field sampling equipment was performed prior to the field sampling effort.
Copies of the calibration sheets are submitted in the final report. Calibrations were performed as
described in the EPA publications "Quality Assurance Handbook for Air Pollution Measurement
- Systems; Volume III - Stationary Source Specific Methods" (EPA-600/4-77-027b) and EPA 40
CFR Part 60 Appendix A. Equipment to be calibrated included the sample metering system,
nozzles, thermocouples, and pitot tubes. Copies of the equipment calibration forms can be found

~ in Appendix E.

6.2.4 Equipment Leak Checks

Prior to sampling, each sampling train was leak checked according to the procedures outlined in
EPA Reference Method 5. During the course of a test run, a leak checks were conducted before
and after every test.

6.2.5 Cyclonic Flow Check

The presence of cyclonic flow within the outlet stack was checked during preliminary traverses
prior to sampling, in accordance with Section 2.4 of EPA Method 1 as described in the July 1,
1988 edition of the Federal Register.

6.2.6 Method Blanks

One Method blank for the Method 0050 for HCI and particulate was taken during the field
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sampling program. This was to ensure sample quality and integrity.
6.3 SAMPLE CHAIN OF CUSTODY
The chain-of-custody of the samples was initiated and maintained as follows:

® Each sample collected was labeled, sealed, and the liquid level marked on
appropriate samples container.

° The samples were then recorded on the sample chain-of-custody form.

® Custody of the samples were retained by TRC until shipment by Federal Express.

Upon receipt of the samples at the analytical laboratory, custody was reestablished
by the labs' internal custody procedures.

6.4 DATA REDUCTION, VALIDATION, AND REPORTING

Specific QC measures were used to ensure the generation of reliable data from sampling and
analysis activities. Proper collection and organization of accurate information followed by clear

and concise reporting of the data is a primary goal on all projects.
6.4.1 Field Data Reduction

Appendix A and B of this Final Report presents the field sampling data. The data collected was
reviewed in the field by the Field Team Leader.

6.4.2 Laboratory Analysis Data Reduction

Analytical results were reduced to concentration units specified by the analytical procedures,
using the equation provided in the analytical procedures. If units are not specified, data from the
analysis of gas samples will be reported as pg/m®. This latter was calculated by dividing the total

weight of the substance detected by the volume of gas sampled.
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6.4.3 Data Validation

TRC supervisory and QC personnel used validation methods and criteria appropriate to the type
of data and the purpose of the measurement. Records of all data was maintained, including that
judged to be an "outlying" or spurious value. The persons validating the data have sufficient

knowledge of the technical work to identify questionable values.

Field sampling data was validated by the Field Team Leader and/or the Field QC Coordinator
based on their review of the adherence to an approved sampling protocol and written sample

collection procedure.

Analytical data was validated by the subcontractor laboratory QC or supervisory personnel using
criteria outlined below. TRC utilized results from field and laboratory method blanks, replicate
samples and internal QC samples to further validate analytical results. Furthermore, TRC QC
personnel has reviewed all subcontractor laboratory raw analytical data to verify calculated results

presented.

The following criteria was used to evaluate the field sampling data:

° Use of approved test procedures;

° Proper operation of the process being testing;

° Use of properly operating and calibrated equipment;
° Leak checks conducted before and after tests;

o Use of reagents conforming to QC specified criteria;
° Proper chain-of-custody maintained.

The criteria listed below was used to evaluate the analytical data:

® Use of approved analytical procedures;

° Use of properly operating and calibrated instrumentation;
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o Acceptable results from analyses of QC samples (i.e., the reported values should
fall within the 95 percent confidence interval for these samples).

6.4.4 Data Reporting

All data was reported in standard units depending on the measurement and the ultimate use of the

data. The bulk of the data is computer processed and reported as follows:

° Exhaust Gas Streams

- Gas Properties:
a. Moisture, dscf and percent by volume
b Flow rate, dscfm and acfm
c. Pressure, mm of Hg
d Temperature, °F
- Particulate:
a. gr/dscf
b. gr/acf
& lbs/10°Btu
d. Ibs/hr
- Hydrogen Chloride
a. mg
b. ppm
C. 1bs/10°Btu
d lbs/hr
- Hydrogen Sulfide
a. ppm
b. 1bs/10°Btu
c.  Ibs/r
d. tons/yr
- Gas Pollutants/Diluents
a. O,, percent
b. CO,, percent
. CO, ppmvd, Ibs/10°Btu, Ibs/hr, and tons/yr
d. NO,, ppmvd, Ibs/10°Btu, Ibs/hr, and tons/yr
e. SO,, ppmvd, Ibs/10°Btu, Ibs/hr, and tons/yr
f VOC, ppm, Ibs/10°Btu, Ibs/hr, and tons/yr
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6.5 EXCEPTIONS

Prior to and during Run No. 1 on April 22, 1996, the outlet CO concentration exceeded the
carbon monoxide instrument calibration range. The occurance and time frame the range was
exceeded was minimal. TRC notified the MADEP and with their approval, made note of the CO
exceedance on the CEM chart recorder and continued testing. As the flare system further

stabilized, the CO also stabilized. During Runs No. 2 and 3 there were no exceedances of the

calibrated range.
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APPENDIX A

FIELD SAMPLING DATA SHEETS
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Sampling Train Setup and Recovery Sheet
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Sampling Train Setup and Recovery Sheet

Project No. Run No. ag

Client B I~ T Train Type/# _ACM. (f
Facitity _ alclay ' Date HRes '

Source Flate Recovery Person Lett

Filter No.

Thimble No.
(if applicable)

XAD Trap No.
(if applicable)

Moisture

Impinger #

Reagent

Final Velume (mLs)

Initial Volume (mLs)

Net Collected (g)

Impinger # ( T A 3 : t7,
Reagent #M , _M Loa Ol Fa O
Final Volume (mLs) / 32 Lo 1020 /00
Initial Volume (mLs) [O0 _ log loO V4207,
Net Collected (g) _3% Qo D N -

Silica Gel CT s 5""”""’" R . PR
Final Weight (g) _m

Initial Weight (g) Q04 7
Net Collected (g) ¢ .
Total Moisture (Impingers and Silica Gel) (g) i 'l

2

TRC



Project No.
Cllent
Facllity

Isokinetic Flue Gas Sampling Data Sheet
Page 1 of 2

“REEST

£

Very Important - Fill in All Blanks

Sheet of
Traln Prepared By —&[—MA&—

Pitot Number and Side

AF-061

Hal box Londl St/
Y Read and Record at the Start of Each Test Polnt
Source .__LMJL.IZ_EAﬂ‘-_————— Pitot Tube CP P A's A
Sample Locallon /)’m%’ & : Sketct Fliter No. / Thimble No. A / Vs
Stack Dlameler Ambient Temp.°F z
Date 9/ (4 f/ 1¢ - Bar. Pressure., In. Hg -0
Run No. 3 210! J/V 2> Assumed Molsture, % 2
Operator 4 Ll /} Heater Box Setting, °F Z5o
Meter Box No. ._ﬂir — Nozzle #/Dla,, In. % 'ff
o [-856 - 270 P et
Meter A H@ Probe Length / Material
Y Faclor Q : 2 46/ Q Probe Heater Setting Z_5<7
Clock Time Dry Gas Pltot Orlfice AH Dry Gas Temp. VPump Temperatures e A
Point A . Moeler, in.H 20 In. H, 0 of : ’anct::;n - Fiiter fmp | XAD Filter
| 2a-br min (n3) AP Deslred | Actual | inlel Oullet | Gauge Stack Box | Temp | Cond | Probe | ouitet
/A 11%. 0 ? SBLYOS| — |20 | 20 70 é; éi el Gt V- 5, ol Wiowal (et ==
. |15 P15 — Lo |40 77 | & — 1561 — | —
/q/zo /0 -9 — 20 1z0 | 77 | cZ |2 — (Ll e |
Lz/. /85 1525 — |20 20152 g5 2 T — [ — |5 — [— =
o120 — 120 | 2D 12 [ — — 53| —[—[—
/51. 35125 led\l— 120 |20 |72 | O 1> [~ =157 | —[— | —
24 40| 30 k0¥ — 220 [7ZZ2 1 72X [— [— [#3 | —F -
Comments: '
Train Leak Check:
Belore Test: 2. (0 5¢F __ 60 sec /O invg
AlterTest: (2 CF _(zf) SEC__S_ In.Hg
| | F Slatic Pressure
Pltol Tube Leak Check 4 Porl
ORSAT Traln Leak Check :"- :20
n. Hg




AF 06}

ISOKIneuc riue Gas sampling vata Sheet

Page 1 of 2

Project No. , Sheet / of /
Cllent ‘ﬁgfz_/_‘ yZ Very Important - Fill in All Blanks  Tyain Prepared By Eol Placlénno—
Facillly # 4. '4){’ Vi L Reéd and Record at the Start of Each Test Point Pltot Number and Side /\/A
Soures 4 o : Pitot Tube cp (-7
Sample Locatlon ﬂt/f?’ ‘-’IZ J ’4" cl Sketc Filter No. / Thimble No. /\/A
Stack Dlamete ? d / /7 Amblenl Temp.°F & g ‘
Date ﬂiﬁw_r - Bar. Pressure., in. Hg 30 J !
Run No. ’&“‘ /74! 1S (444 Assumed Molsture, % 7%
°P°"ﬂ'°" //.7‘ 1 Healer Box Selling, °F 250
Meter Box No. f' 4 ‘i t Nozzle #/ Dla., in. A M
Meler A H@ [ L. I, Probe Length / Materlal ] &K F
Y Faclor Q 5 4( S Probe Heater Setling ZJ0
Clock Time Dry Gas Pllot ~ Orlflce AH * Dry Gas Temp. Vz::‘::ﬁn Temperatures “ef °C
Polnt | 1837 ) Meter, | in.Hzof In. Hy0 g In. Hg Filler [ Imp | XAD Filter
Pl%-ne §  min (1r3) AP | Desired | Actual | Inlet | Outlet | Gauge | Stack | ‘5 " | vemp | cond |Probe | ouyet
/AN A .Zf/g_o__‘?o A S0 N i el K A I (el
< S ¥ B! %)) 6% 2y Z amal] U Gasid 55 —
/54 / Z-S7N — 120 |20 | £S5 r Bl 7 e Bl Wl el N
-3 /S 2 — 20 |20 |ug|lcc] 7 | — [—lsv | | —] —
FES7) 20 /5. — 2o |20 |l legec | € | —|— |SY|—|—[|—
/EoTNEIS [6ZZ[— |20 |20 a5 [cd | Z|— |— | 55— |— |—
ke l¥S | — — [— — T |=
BK/£:D7
Comments: '
Train Leak Check: , Sl Ko wons run b S-fp
Before Tesl: .7 cF 6 /J SEC / D In. Hg
AtterTest: ¢-0OOCF_ L0 SEC_%  In.Hg
| | F Statlc Pressure
Pitot Tube Leak Check — Port
ORSAT Traln Leak Check In.H20
In. Hg

—_——



Field Moisture Determination
Client: /% fizi _ 747[0L [ Lox Project No.:

Locﬁtion: ﬁa‘f.i Date: %L?hg‘ 7,//' ?/7 (#
Run No.: // ¢ /ﬁ 3 Operator:

|-
=}
o

PM

Clock Gas Meter ™ ™ Orifice Vac. Gage
Min Time C.F.VM In Out In. HyO (+) In. Hg ()

0

5
10
15
20
25

———

30
Total/Avi

Impingers : Silica Gel

1 2
FnaimL. 4B /FY _fp8 Container No.— 4~
nitialmL Lcom[  _Jooml O Final gm_3.L1:_’g__

NetmL €\ , S Initial gm
Total moisture (Net mL + Net gm) = 92_3 Net gm
alculation

(1) PB = : Meterbox No.
(2) VM Net = Y = DGM Calibration Factor =
(3) TM Avg = TM + 460

. §
(4) PM Avg = + Orifice In. HoO X 13.6 = + orifice In. Hg.

Vacuum gage In. Hg (when meter is before pump)

528 xVM (PB+ PM) (Y) _
(5) VMSTD = "“5992 x (TM + 460) ~

(6) VW = mL HyO + gm Silicagel =

(7) VW Gas = VW x 0.04715 =

8) %M = 100xVWGas _ _100x( ) _ ( )
VMSTD + VW Gas ( ) + ( ) ( )

AF-252

TRC



Stack Geometry & Gas Velocity Data

Source ’ :a'r<

Project Na. i : -
Cllent J-EZ—M&_ Sample Location _ML_
Plart M . RunNe. / o )
. Operator —MQM Statlc, In. Hz0

- ¥/

Méter Box Ne.

Page __ of _

ketch of Sampling Locati
Time -Sam Stack Manem. Cycleniec = i af Sampling fon
ple ;.
(24 hr. Point Temp. Reacding Flow Ve
Clock) °ForC° In. H0 Null Angle )
; Stack Diameter _._ﬁ_

A l ‘ / é / “ u Dlameters Upstream ?
. 3{ Diameters Downstream Z

2- ) 70 >

2@ V= | *

PAX%

-

3 3t
o O L 37
5 | /O -3
b | - B

3

SERRRY

Wet Buib

Dry Bulb

%M

TRC



az

2=

Project Na.

Stack Geometry & Gas Velocity Data

Sourcs éé‘ll/ £ //

ctent S/ oo JIIET
Plant _Z&ééé_ﬂ_

. Operator _M

Page __ of __

Run Ne.

Sample Location //,/
S

Statie, In. HzC
M‘eter Box Na.
Time . Stack Manom. Cyclonic
(24 hr. s::}g,:‘ | Temp. Reacing Flow
Clock) °F or C° In. K0 Null Angle

02

032

100

Q.‘ZS’

[0])

35

[0

0.38

/
2.
3.
Y -
Y
C

[ oD

0-37

——

—

/235

Sketch of Sampling Location
Stack Diameter

Diameters Upstream

Diameters Downstream

WetBulb .

Dry Bulb

%M

TRC



w7

Stack Geometry & Gas Velocity Data

Page __of

Project Ne. i Soures M r .
cllent _L8/=1 ,//q;ﬁ/ ; ; Sample Location —salel
Plant M : Aun No. 3 . -
- 4
Operator M' KL Q 0 '7 /‘2"“- ; Statle, In. H20 °
Métar Box Ne. i '
etch of Sampling Location
Time R Stack Manom. Cyclonic S Sampling
Sample .
(24 hr. Point - Temp. Reacing Flow
Clock) ¢]" ForC? In. K0 Null Angle
N : Stack Diameter

9‘ 7 9 3 3 Diameters Upstream

4 J/‘ 0. J q Diameters Downstream
79 |0 3¢
7 7 10.37

T4 0.3
$y10.39 ‘

-

Wet Bulb

Dry Bulb

%M

TRC



Project No
Cllent

ISOKINElC riue Gas Sampling Data Sheet
Page 1 of 2

Faclllly_HaAﬁX /727
source L and £1l] Llare
Sample Locallon _QQ_M Sy _(ZK

Stack Diametpr

Date

/(I

e
Run No. Ca_a( [STO- ”G/ -

Operator / / r’ //S

Very Important - Fill in All Blanks

Read and Record at the Start of Each Test Polnt

Sheet {
Traln Prepared By e / (%
Pltot Number and Side /U//? /
Pitot Tubecp ___(J- & %
Flllqr No. / Thimble No. 5 =
Amblent Temp.°F
- Bar. Pressure., In. Hg S0./ (

Assumed Molsture, % 7/ [/

SOe

Heater Box Setling, °F

0-65 F

AF 061

Meter Box No. —0_7 Nozzle #/ Dia., In.
Meler A H@ —LZ:—— Probe Length / Materlal W
Y Factor __(2 2725 ==\ Probe Heater Selting 2400
s Clock Time Dry Gas Pitot 'C:rlﬂt':: AOH Dry Gas Temp. V'::SL’:“ Temperatures  '°F  °C
— . ¢ Metler, In.H0| gK I of —
24 - hr min (n3) “Al’2 aDOlerd : Actual | Inlet | Outlet (li’:n;go /3135 G!;':;' 'l!;“r:g g:rf:! Probe (’;lul:tle!
A 130 _ 0 ; 29 ol 76[.5 H250| s — e
ﬁ (53 K / 40 | g 21 k. [$YN25] s~ 51— |lag2l—
74 1kSel & 76 J%.ﬁ___é (I 280 — —
YA | U-'S 2 (21| q Vs/0s5s|s7 — g9l —
<A |/2-0 X (55 120 | £ 1 /400 55 | — 1241
A |20C | /15 55192 167 | 4 /405|250 |5 47| —
Stopl (205 | /& 3=
(B ZH T8 257120 | & 75231233132 | — (273
Comments: O 55 7 /
Traln Leak Check 6 ﬂ/ 0 /e
fraln Leak Check: obs cz /
Before Test: d dHCF {0 SEC /é In. Hg
A::r Test: CF :ZZ: SEC In. Hg 0 ( J P
Stp (2:0
i 3 Statlc Pressure St L) IR I
Pliot Tube Leak Check \j Port
ORSAT Traln Leak Check :: 35 0




LAV A AN X}

Project No,

LA A Y

VOB IMY MUY WM lsla WLIITCL

Page 2 of 2

/22

Client 616_1— M

Run No.

Haliépx , MA

7 =7 -
Sample Location outle ; % / “4c/<

Sheet _2 of }

3 ke/l.
| 7

Facliity / Operator
Source M// [~/arc
Polnt Clock Time | DryGas | Pliot OrficsaH Dry Gas Temp. v::::,':,, Temperalures ~ °F  °C
- Mel; h i Ha20 . MG * In. Hg Filter | Imp | XAD Fllter
' 24 - hr (#9) Gauge Stack | 5ox Temp | Cond | PP | outtet
225 s sastls el — 12—
%5 35:’ g‘:}é% f’g = 55; =
: | 258~ —. i & st
50 11234 s lisits las/ — 7
63 1/ 37 3 WS | 20| S— | ZsY[—
FLQZ 1240 2 Cha ..;,
10 17293 2% A X% s A il 7
KR TS =
. X | 2761
A A
S, £l d — |29 —
oz Tt P S AH=
i~ -0 !i m .‘ e
o Ll 939003 | ZWD| Z- 0158 |7 |5 /50| B3|5€ |— |75¢
Y 17 g9 o8 | 2401 2-401 27 P65 [sSD|Z501sS" F— [|74<
‘f‘c‘c, /371 | & Grzl] |().095 Zz‘lé Z2-l¢& 1_; syl issp|a7|sS |— (26
Ye. /320 b7z 3lfp.o4s] 26 (7. 14 | & eS|l s st/ 25s5 122 — |2¢9
SC 4323 | & 023 100281 720 | /- 70| 20 715 |/3L01o4¢ | S8 | — DS
eC /;:z‘g £ 0% 13N4.0351,7212 1271 | 2/ 7Z1ls S st/|sS | - o5,
bup 13:25 | 72 |706.19
Total '
Meter Leak Check Durlng Test: Meter Reading Comments: ¢ {0 ’ﬂ 12 ¢ 0
. : Stop Slaﬂ_ Sta oY 3
CF SEC In. Hg
CF SEC nHg —— — 51‘0/7-’ /éﬂ /
Static Pressure Font stat { I
In.H20
AF 060 In. Hq

TP



Sampling Train Setup and Recovery Sheet

Project No.

Client BF_—I;

Facility M

Source F /Q.!i

-

. Filter No.

Thimbie No.
(if applicable)

XAD Trap No.
(if applicable)

Moisture

Impinger #

Reagent

Final Volume (mLs)
Initial Volume (mLs)

Net Collected (g)

Impinger #

Reagent

Final Volume (mLs)
Initial Volume (mLs)

Net Collected (g)

Silica Gel

Final Weight (g)

Initial Weight (g)
Net Collected (g)

K-3 |

Run No. /

Train Type/# Hg. / / gl?"‘
Date ,y/ zi/ 9 é ‘
Recovery Person g)"

H&S_Dg
[ (3

)‘/;_S_QQ/ MaOH

L 27 121 [0S

100

7%

(ol /40

27

e

368.9

293.5
124

Total Moisture (Impingers and Silica Gel) (g)

W

(61 Y

TRC



Project No,

Isokinetic Flue Gas Sampling Data Sheet

Page 1 of 2

Cllent

Facliity

Very Important - Fill in All Blanks

V) Fpx /NB

Source_mf// ﬂ/érf’

Sample Locatlon

Stack Diamete

Date

Read and Record al the Start of Each Tes!t Polnt

28

4

Sy

ZQZ,/? (

Run No.
Operalor _M / / 4y

Meter Box No.

Meter & H@ #&/ J’J 5

'4&'&'

- Pitot Number and Side

Sheet '. / of L 1
Ea/ Naclt nno—

Traln Prepared By

Pitot Tube cp ___0- &Y
Fliter No. / Thimble No.
AmBIenl Temp.°F 7 L
- Bar. Pressure., In. Hg
Assumed Molsture, % 9 %
Heater Box Setling, °F ZJ—O ‘

Nozzle ﬂ /Dla, in. - k
Probe I.onglh / Materlal 7 ég‘ OM L.

YFactor (- §F <€ ' | A 1“_’;'1 - Probe Heater Selting _Z8o~
Clock Time Dry Ga.' Pltot " OrlflceAH Dry Gas Temp. V::::H:n Temperatures °F °C
Polnt . oler, In. Ho O o
24" hr min N:“ls; & T Deslred : Aclual | Inlet FOullol g::;% Stack FBII;or T';“n':p ()3(:::1 Probe (F).t'l‘t?;l
[C|74° 3T g_m 1o No.0dN7-7Z 17 75%@2 29 Jigo s | — | 297 1—
2C /Y. 72 207377 4?01-31/ LI&| 83 EO /S YE12S .5'? — |2~
3C /¢ & 127 NapsS |6l |/ P, w3 SSOI28 /1S §1— (248
P27 3 T 7 7Y/ A WA 3 7 W Xl P T2 RSO e =15,
SC W4z | 1< | UG s/ . bYg | &4 |57 /Y470 ﬁ S 71— 1249
G(. %;/3— /g 77/‘/?72»7 . /g/!‘i& /s | gl &0 | 3 /W2 A7 | — (2571
S @ Y97\ /S . i »
23 BAER [ on. ey Z ) g
[[13.072 18 ?ﬁ‘f’?’? D[ FF7FFZ €0 | 3 [ISI512H 15 71— %
: 19. 843 0.040 Comments: 5/7& /1/4{ '
:i:?::ol‘::s': Y, SEC O In. Hg S*"/f - / ‘5-07
Alter Test: ., gQ CF fb SEC /3 In. Hg ' .,
i Stallc Pressure
Pliot Tube Leak Check v Port
ORSAT Traln Leak Check n.Hp0

AF 06}

in. Hg




B VP CLCIEN AT B PR W WAINS V\IIII'Jllllv Bl RALE WIE R

Page 2 of 2
Project No. Date 4{/7 L/ 4 Sheet L of 2

ciient _{3EZ - Aun No.ﬁnﬂWﬂﬁ[ - 2
Facllity /’,&A é){‘ MA Sample Locatlon QU< y S /¢ Operator g‘ /& / ’{/
Source _.L_@M// IE./4/;‘(
Pump o o
Clock Time Dry Gas Pitot Orifice AH Dry Gas Temp. | vacuum Temperalures F C
A | In. 120 In. H20 " In.Hg [~ " Fier | imp | XAD | T Filter
. mi Iplet | Qullet | Gauge - Box | Temp | Cond | F"°°° Outlet
ID I8 TZT 532 W,z%j% P ETI T @ oo ossss — 127F
20 | /557 72Y. $3° 0|/, ¥Yé |/t | O . 3 [us2o| 257 | sF+— | 29—
qdp |45, % 72872000282} /-L% € £ JSCo 255159 |— |77 —
S | I5:/5 EE 72898 \5.02010-97 1055 | F7 | 7% / 252 \s4 | — 2571 —
CcH |18 22 730-25/12-930 |p 44 | £ 4% Z | &0 /4 2SO 57 | — g —
Shy /575 | 34 0 Lgéz‘_,mtamﬁm
| ggm o501 /,ds (L US|1727 |76 ] 3 (1560|355 | — | 252] —
z'jq' g‘.sd 73%00312020|/ 45 (78| 78|71 | § [ISFT[ESE| 35S |— |25 |—
2A /5237 |42 -;34.,? 0.020\0-97 071 22 |76 | I /s2e |Fs51s 1|— |255t—
YA (542 4%; 237 1;2-0%1 %-QE o0- 941 29 %& S _|/s00 |56 | — | 29| —
s/ /s ¢s | 4 23537 o (073 w7 _E% S /Y| ASEF| S5 — 25K | —
1&'%%_ 2¢0-59 1 2.020| (0T [1:0T] Tb | J179/0V25 . 5K ) — |59 —
STop IS5 | S 742523 _@LMM;Z _
B [IE0Z|& .5k 0090 - 781772 | )5 '7;’ B30 23|58 |— | 258 —
'2 %05 5‘? 0-0YPV[ 7Y /- 991728 |7 (75120 |sC | — [0 —
760 ¢ |60 ’ Q.Q% /69 |/ e2 124612 ™ ISE S % R X i
3 7611 |3 74%. 257 0030 /- 45" | 90| 28 1251 5 UsgTI20( 157 | — 248 —
£C 16-7% CC 752321202812l 12211 79 | 7871 7 V/s2) | 23| 5o — | 2o —
e el le7 762000026 [ ot | r2l | 79| 78 | F |iszolasy |57z | - |2g8] -
Cr0(14:20 | 7L | 75%-884 :
Total :
Meter Leak Check During Test: Pg:lor Heas(:lr:? Comments: 5 #o /4 :/ f 5_2:‘;“3—
» op a S . ”
—_CF SEC In. Hg %, .
__CF SEC inHg —  — ..S/v,a LSS /
Pressure Font J ;ﬁ/fg JL 02
in.H20

In. Hg ‘ T” ’



Project No.
Client B Z

Halifay

K33

Sampling Train Setup and Recovery Sheet

Run No.

2.
Train Type/# Zf é . ,/ s/
_ H22/% '

Date

<M

Recovery Person

Facility

Source / / ar '(

Fiiter No. “% -
Thimbie No.

(if applicable)

XAD Trap No.
(if applicabie)

Moisture
Impinger #

Reagent

Final Volume (mLs)
Initial Velume (mLs)

Net Collected (g)

Impinger #

Reagent

Final Volume (mLs)
Initial Volume (mLs)

Net Collected (g)

Silica Gel

Final Weight (g)

Initial Weight (g)
Net Collected (g)

/

2 3 vl

Mol _MySou LW OH e OH
/3 o< [O& Vole,
(OO 100 (4Y)) (60
72> S Q O

328.%

314K

11-0
Ll.0

Total Moisture (Impingers and Silica Gel) (g)

TRC



AF 06}

ISOKINelc Fiue Gas Sampling Data Sheet
Page 1 of 2

Project No,
Cllent

Faclllty Hd /I 7224’4 ¥z

Very Important - Fill in All Blanks

Read and Record al the Start of Each Test Point

Sheet / of [ .
Traln Prepared By ¥, n’)acl:m NEv

MW, e Coofesl

Pltot Number and Side

source LAAC/H /] Fl2re Pitot Tubecp . £¢/
Sample Locatlon M Sketch Fifter No. / Thimble No.
Stack Dlameler 9 K ol Amblent Temp.°F 70 e
Date l/,/;,z/ 24 - Bar. Pressure., In. Hg 3%1?
Run No. 4 = ar - Assumed Molsture, % L4
Operalor K Lelly Heater Box Setting, °F -5 O J
Meter Box No. i Nozzle #/ Dla., In. hel 6 "5- Cf
Meler A H@ (- £ L{ Probe Length / Materlal 7 ':-:7{'7( Qﬁﬁlz—
Y Faclor @ ??{ < Probe Heater Salting Z«S_O ’ .
: Clock Time Dry Gas p“;( Orifice AH_ bry Gas Temb: v::ﬂ:" Temporalur-es /@ °C
- L satar, In.Hg0| I H20 g In. Hg Filter | Tmp | XAD Filter
24-hr min (13) AP | Desired | Actual | Inlet | Outlet | Gauge | S'8ck | 5 " | Yemp | Cond |Probe | ouer
2%3 Z8 O | # G| .08 11.90 | [9p | 72 |72z [3.2 [L00(24( 22F
[7Z - F5¥.200| ¢ | [5% | L0 z} 73 |3.0 |/4F0 |1 24H Y& 33
a1 & 02601004 1. 5| /- & H 2 7S5 |50 |/09§S [ 2¥4 74T 272
Ity e L S |
17:3 1T | 2£4.55¢ 0. ' : . -0 |, . "
28 |/7:50 | 75 12¢462]10.030 /41 A ] |77 75| 20 575 |BZ| s 24
e V192 2 4/ X Y. Zd .;Q F ; g \
TA 7787 1 7% 172598100901 Z-0] 12-01 175 | 72 | .20 | 7#3Z1 2571 274
: Comments: 5194 17493
Train Leak Check:
l';::o':o '::sl: ‘oec CF_@_SEC :Z:ln. Hg J)‘&‘/‘ //] o 7
Alter Test: -4 / CF __é_Q_SEC In. Hg
i F Statlc Pressure B
Pltot Tube Leak Check /| \/ Por

ORSAT Traln Leak Check




IDURHICUL MU Gad Sdalnpiy vdila olieel

Page 2 of 2

oz fa¢

Sheet __Zol__’L

Project No, Date _—
Cllent _£_ nunuo.&i@ﬁ@:‘_:l »
Facllity T//ﬂ /17(;4‘)/ 2 /}r)}ﬁ) Sample Location ﬂU)‘/p)l 4C/<_ Operator 4=
Source rc =
Polnt Clock Time Dry Gas Pltot " OrlficeAH | Dry Gas Temp. V::::l‘:n Temperatures  °F  °C
oln . w::tao;, In.AHP20 In. HgO -| . °F (I:‘n. Hg stack | Fiter [ Imp | XAD Probe | £
24-hr In auge $ Box | Temp | Cond | ""°°° | Outlet
27750 é'"/ 7707 DO 2 0] [ 201 2617 77D\ 534S |— 127 —
273.51/10.0, f 7& |/ 76 | ;T 7/ 3 |/&¢ — =3
44 /zj_é | 27 7752 21110.030\ /4G /-4 7/ (450 RfF— L7 i
SA 47257 |30 77276000285 /- 26 |[-{X |74 | 70 /45 | 249| . SD — Vi
(502 | 33 779-Ls¥l0085 | fLe | f1é6.| 7S |70 | 3 /45D [ 281 o | — [24K|—
fog |/§05 | 726 | /FO.ISK] O P [<pn ; C z;c,
0 :@:% A 0] 70 165 | 7 749D izﬁ SO |— |2 —
L, & JZ, s .3 /2571)[_/1- 71 éif‘ 1}/‘“93? 4/1 S7|— =
2 I ﬂ P -o bl (d Z t ;z .!' IS Z j— Q i
_?p I | g5 » %/M%ﬁ F771-271Z7Z 6 5 /1570 |249 = Lee—
0 7¥l] | ¢ o030 Ly7 /.47 |70 (G JSOS V21 55— E
o 14 S/ 7957120251123 11231 7D les | 3 |749571249p1.5€ |— 7,
ot |/ FZT7 | 5T 79305 E s .
T 3] |54 0650 2.0Z | Z.9Z 6 | /1s30| 297155 | — 26D
2c (/3% |57 (2924D)]0C Y 194 c7 ISIS\2Ys |\ s | — | 245
3C 1937 0 ;0S8 S. R AVA 7% A CZ _ |ls70 |25 57 | — | 24/1a
ilc;l 40 52091/ 1.0 1,.772-1_&,%&. 2 o0 | 245 S5 |— |12
(. @43 Z- 2055 | L7 216 2 /995 1281 s | — 24
(c, [« &%¢ £64. 9730038 FTZ (1722 & | 3 [7670( 20053 = | 244
EndD | L[44G - 507,118 : .
' " Total
Meter Leak Check During Test: ng:atl,;r Heas(::::? Comments: 5 /D /9 / gO »S/'
CF____SEC In. g Ste-F 1§99
CF SEC inHg —— — 5 ttﬂF 1827
Statlc Pressure Fort S t<F
in.H20
oo It g




Sampling Train Setup and Recovery Sheet

Project No. Run No. 5

Client B/;l Train Type/# B (’t// ﬁZC (

Facility /7& é'gﬂ-,x Date [6{/2:;/ C)é

Source<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>