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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 entitled "Compliance Testing of a 
Landfill Flare at Browning-Ferris Gas Services, lnc.'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 (4S93029) 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 chloride (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. 

voe 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 bec;:ause the flare had shut down during 
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the previous evening and like ly did not reach a steady operating state prior to 
the first test. Please allow use of only the second two voe emissions tests to 
demonstrate compliance with the permit limits. 

voe Destruction Efficiency 
The permit currently requires v o e destruction efficiency of 98 percent. The 
average v o e 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 promulgated New 
Source Performance Standards (NSPS) for municipal solid waste landfills. 
NSPS requires that enclosed landfill gas flares reduce non methane organic 
compound (NMOe) 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 NMOe NSPS requirement rather than 
the 98 percent NMOe 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. 

RAV:sjc 
Enclosure 

xc: P.e. Mehta, Massachusetts DEP (w/o enclosure) 
Dan Barrett, BFGSI Halifax 
File: Halifax/8 

RV96010.MSW 



BFI Halifax Outlet Flow - Determined by Carbon Balance Equation per John Zink Company 

Inlet Inlet Outlet 

Flowrate co CO.2 CH4 TGNMO co CO2 

Run No. scf/rnin nnm nnrn onm onm nnrn nnm 

I 1,570 14 409,200 505 ,000 3,700 10 74,600 

2 1,570 13 407,400 514,000 3,700 21 72,400 

3 1 570 12 405 700 512 000 3 900 13 78,400 

John Zink Company Outlet Flow Carbon Balance Equation: 

VO = VI x ffiC + CO + CO2) Inlet 

Where: 

VO = 
VI 
HC = 
co = 
CO2= 
300 = 

CARBON.WK.4 

(HC + CO + CO2 - 300) Outlet 

Volume of outlet, standard condition, dry 
Volume of inlet as measured, standard conditions, dry 
Concentration of all hydrocarbons reported AS METHANE equivalent in ppm 
Concentration of CO in ppm 
Concentration of CO2 in ppm 
Approximate background concentration in ppm of CO2 in the inlet air 

CH4 TGNMO 

DDffi nnrn 

8.4 82 

0.0 19 

0.0 20 

Outlet 

Flowrate 

scf/rnin 

19,370 

20,133 

18 519 



TRC Environmental 
Corporation 

May 31 , 1996 

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

Attention: Ms. Renee Voyt 
Permit Coordinator 

Boort Mills South Foot of John Srreet 
Lowell. Mossochusetts 01852 
Telephone 508-970-5600 
Facsimile 508-453-1995 

Subject: Final Report for Compliance Testing ofBFGSI'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 ENVIRONMENT AL CORPORATION 

-✓}I 1' / /f:5'j'? ,, 
//'~~4-f: ·{_/ ~ 

Michael P. O'Brien 
Project Manager 
Air Measurements Department 

Enclosures 

Offices located in 

major ,ndustrial 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 
Services, Inc. 's purposes as described in the contract. The information, statements and conclusions contained in the 
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1.1 OVERVIEW 

SECTION 1 

INTRODUCTION 

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 
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flare for each condition using EPA Reference Methods. Each inlet test determined the emission 

rate of oxygen, carbon monoxide, carbon dioxide, methane, non-methane 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, 

HCl, particulate matter, oxygen, and carbon dioxide. Velocity 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. 

2 



SECTION2 

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 (scfin), 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; 

• 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, NOx, S0 2, 0 2, and CO2. 

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 HCI/Particulate 
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Matter at the 1550°F temperature only. The pollutant parameters ofNOx, CO, and S02 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 ofHCl and particulate emissions. Testing was 

conducted at the operating temperature of 1550°F. Emission concentrations for HCl are 

presented in concentration parts per million (ppm), pounds per hour (lbs/hr) and pounds per 

million Btu (lbs/l06Btu). Table 2-1 presents the results of the HCI tests. 

2.4 PARTICULATEMATTER (PM) 

Particulate matter was determined using an EPA Method 0050 train for the collection of HCl 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% Oi), pounds per hour (lbs/hr), and pounds per million Btu 

Qbs/106Btu). 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 BP A Method 25C. Three test runs were conducted at the inlet and 
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TABLE 2-1. BFGSI-HALIFAX, MA 
HYDROGEN CHLORIDE EMISSION SUMMARY @ 1550°F 

Parameter · · I I 
04/22/96 04/22/96 .. 04/22/96 AVERAGE .. .. 

Units ·· .. RunI · Ridi2 Run3 R1msl-3 

Outlet Outlet Outlet 

Sampline; 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 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 op 1507 1521 1510 1,513 

Stack Gas Moisture % 8.6 7.8 8.6 8.3 

02 Concentration at Stack, % dry % 12.94 13.48 12.68 13.03 

CO2 Concentration at Stack. % chv % 7.46 7.24 7.84 7.51 

IHCl Catch mg 3.37 2.77 2.96 3.03 

HCl Concentration mg/dscf 0.06 0.06 0.06 0.06 

HCI Concentration mg/m3 2.17 2.17 2.03 2.12 

AVERAGE 

Runs2-3 

2.87 

0.06 

2.10 

HCI Concentration ppm 1.43 1.43 1.34 1.40 1.38 

HCl Emission Rate lbs/MMBtu 0.003 0.004 0.003 0.003 0.003 

ndi~~~iikii{//••········ ······••··••<} (. ih~Jh) )• ..••••• oli~} >. ?ib:~ \: ; olti3 •.•• ·••··•···· ·•oiit •• · .. · .. ···········• o.t61 
TAB2-I.WK4 
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I 

TABLE 2-2. ·BFGSI - HALIFAX, MA 

PARTICULATE MATTER EMISSION SUMMARY@ 1550°F 

.•.J 
.. 

I 
04/22/96 • 04/22/96 04/22/96 AVERAGE ·.· 

· Parameter 
... . 

:'•Units · .Runsl-3 · . Runl Run2 Run3 

Outlet Outlet Outlet 

Samplin~ Location Stack Stack Stack 

Start Time 11:50 14:30 17:25 

Stop Time 13:29 16:20 18:49 

lNet Sampling Time minutes 72 72 72 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 op 1507 1521 1510 1513 

Stack Gas Moisture % 8.6 7.8 8.6 8.3 

Oz Concentration al Stack, % dry % 12.94 13.48 12.68 13.03 

COz Concentration al Stack % drv % 7.46 7.24 7.84 7.51 

Particulate Catch mg 5.60 4.80 4.00 4.80 

Grain Loading gr/dscf 0.0016 0.0016 0.0012 0.0015 

Grain Loading gr/acf 0.0004 0.0004 0.0003 0.0004 

Grain Loading, gr/dscf @ 7% 02 gr/dscf 0.0027 0.0031 0.0020 0.0026 

A VE-RAGE 

Runs1-3 

4.40 

0.0014 

0.0003 

0.0025 

Particulate Emission Rate lbs/MMBtu 0.0056 0.0063 0.0041 0.0053 0.0052 

~~E,tiiitiifaii~, \ ·••?\ • Ih~th;() •. } : >: o:1i r:; 0;55 ) \ .\<· •n:1.l:/ .·.. .•.•.. . .... 0~36. • .. ·.... · ... ·· ·. 0.38 

TAB2-2WK4 
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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 (lbs/hr) for H2S 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 H2S is also 

presented in this table. 

2. 7 CONTINUOUS EMISSIONS MONITORING FOR 0 2, CO2, S0 2, N01, AND CO 

The continuous emissions monitoring system (TCEM) measured the effluent concentration from 

the flare system for the following pollutants; sulfur dioxide (S02), oxides of nitrogen (NOJ, 

carbon monoxide (CO), and the dilutants oxygen 0 2 and carbon dioxide (CO2). Testing was 

conducted during the two operating conditions of 1550°F and 1950°F. Table 2-6 presents the 

TCEM data for Runs I through 3 at 1550°F and Table 2-7 presents TCEM data for Runs I 

through 3 at 1950°F. 
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TABLE 2-3. BFGSI - HALIFAX, MA 
VOC (as Methane) EMISSION SUMMARY @ 1550°F 

Parameter . • ·Units 

Sampling Location 

Date 

Stack Gas Flow Rate • scf/hr 

l GNMO (as methane) ppm 

Total Voe Emission Rate lbs/hr 

Total voe Emission Rate tons/yr · .. ·· .. • .. · ... ·> 
• · data taken from BFI Inlet V clocity Meter 

Sampling Location 

ate 

GNMO (as methane) 

otal voe Emission Rate 

otal Voe Emission Rate 

otal Voe Emission Rate 

%dry 

dscf/hr 

ppm 

lbs/hr 

tons/yr 

lbs/MMBtu 

* -data taken from HCl/PM train sampling parametcn; 

DESTRUCTION AND 

REMOVAL EFFICIENCY 

Inlet 
Runl 

Duct 

04/22/96 

94.200 

3700 

14.47 

63.39 

< : ~~~ -
: ·.··. . :.•,• ·· Run.I ·. •,•,• 

·.· 

Stack 

04/22/96 

12.94 

1 401 540 

82.00 

4.77 

20.90 

0.0852 

67.03% 

8 

Inlet Inlet 
Run2 Run3 

Duct Duct 

04/22/96 04/22/96 

94 200 94.200 

3700 3900 

14.47 15.26 

63.39 66.82 

. . . . . . . .. . .. 
. ... •: . 

·-.. Outlet .. Ouikt .. .. . 
Runz Run.J 

Stack Stack 

04/22/96 04/22/96 

13.48 12.68 

1 185 960 1 286 400 

19.00 20.00 

0.94 1.07 

4.10 4.68 

0.0211 0.0200 

93.53% 93.00% 

A VERA GE AVERAGE 
Runs 1-3 Runs 2-3 

2825 2533 

14.73 14.86 

64.54 65.11 

A.JIERAGE ·.· .. . . . 

Runs1-:3 ·Runs2.:.3 

40.33 19.50 

2.26 1.00 

9.89 4.39 

0.0421 0.0206 

84.52% 93.27% 

TAl!l•l .WICA 



TABLE 2-4. BFGSI - HALIFAX, MA 
VOC (as Hexane) EMISSION SUMMARY @ 1550°F 

Inlet Inlet Inlet AVERAGE AVERA GE 
Parameter Units Run.l Run2 Run3 Runsl-3 Runs2-3 

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 hexane) ppm 617 617 650 628 633 

Total VOC Emission Rate lbs/hr 12.99 12.99 13.70 13.23 13.34 

!I'otal Voe Emission Rate . tons/yr 56.91 56.91 59.99 57.93 58.45 

• - data taken from BFI Inlet Velocity Meter 

.. . . . . 

:•.:: .. :. . .:".:-?= .. . . 

:••., ,.·. :·: ·•·· Outlet Outlet .· · Outlet AVERAGE . AVERAGE 
Pih~ er > 

. .;.; 
. .. .. .... .. 

Runiz> ·• 
-.:.;. -·. 

: Units · .··.··<R~ i • RunJ Runsl4 . ll.uns J-3 

Sampling Location Stack Stack Stack 
[)ate 04/22/96 04/22/96 04/22/96 
02 Concentration % dry 12.94 13.48 12.68 

Stack Gas Flow Rate * dscf/hr 1401 540 1 185 960 1 286.400 

!I'GNMO (as hexane) ppm 13.67 3.17 3.33 6.72 3.25 
!I'GNMO (as hexane) at 3% 02 ppm 30.73 7.64 7.26 15.21 7.45 

rrotal Voe Emission Rate lbs/hr 4.28 0.84 0.96 2.03 0.90 
rrotal Voe Emission Rate tons/yr 18.77 3.68 4.20 8.88 3.94 

rrotal Voe Emission Rate lbs/MMBtu 0.0764 0.0189 0.0180 0.0378 0.0185 
i(r .. > ·• ... · <</ / ·/i:/ 

· ....... ,.. .. :, .. : 

• • data taken from moisture train sampling parameters 

!DESTRUCTION AND 
IREMOV AL EFFICIENCY 67.03% 93.53% 93.00% 84.52% 93.27% 

Proposed voe Limits: Outlet concentration of20 ppmvd at 3% 02 and 98% DRE 
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TABLE 2-5. BFGSI - HALIFAX, MA 
HYDROGEN SULFIDE EMISSION SUMMARY @ 1550°F 

Sampling Location 

Date 

Stack Gas Flow Rate * 

Hydrogen Sulfide 
H2S Emission Rate 

scf/hr 

ppm 
lbs/hr 

* -data taken from BFI Inlet Velocity Meter 

Sampling Location 
Date 

02 Concentration 

Stack Gas Flow Rate * 

Hydrogen Sulfide 
H2S Emission Rate 
H2S Emission Rate 
H2S Emission Rate 

%dry 

dscf/hr 

ppm 
lbs/hr 

tons/yr 
lbs/MMBtu 

* - data taken from HCI/PM train sampling parameters 

DESTRUCTION AND 
REMOVAL EFFICIENCY 

Duct 

04/22/96 

94 200 

21.10 

0.1857 

0.8134 
· . . -. -: :•·-:: ." 

Stack 
04/22/96 

12.94 

1401540 

0.000 

0.0000 

0.0000 

0.000000 

100.00% 

10 

·· 1nhit 
· Run3 

Duct Duct 

04/22/96 04/22/96 

94,200 94.200 

22.20 21.80 

0.1954 0.1919 

0.8558 0.8404 
1\•··· ... 

Stack Stack 
04/22/96 04/22/96 

13.48 12.68 

1185 960 1286 400 

0.000 0.000 

0.0000 0.0000 

0.0000 0.0000 

0.000000 0.000000 

100.00% 100.00% 

AVERAGE 

21.70 

0.1910 

0.8365 

0.000 

0.0000 

0.0000 

0.000000 

100.00% 

TAB2•SWJC4 



--

04/22/96 I 1 I 12:22 - 13:30 

04/22/96 2 14:30 - 15:30 

04/22/96 3 17:25 - 18:25 

TABLE 2-6. BFGSI - HALIFAX, MA 

CEM EMISSIONS SUMMARY@ 1550°F 

. ·. : d :: l~I~t!iij ii ; 
1550 23,359 12.941 

1550 19,766 13.481 

1550 21.440 12.681 

AVERAGE 11 21 ,5221 13.031 

7.46 

7.24 

7.84 

7.511 

1 11 1.841 8.061 0.03311 1.021 4.461 0.018 

11 10 

11 21 

11 13 

111 isl 

:i·•· {i;!if >t. 
0.11 0.49 

> J 

· S02 

m, 

0.48 

0.41 

0.00 

0.30 1 

S02 . 

bs/MMBtu 

0.002 

2 11 1.561 6.821 0.035 11 1.811 7.931 o.041 11 o.081 0.351 0.002 

3 11 I.69 1 7.401 0.03211 1.221 5.321 0.023 11 0.001 0.001 0.0001 

AVERAGE II 1.10 1 7.431 o.033 11 1.351 5.9o l 0.021II 0.061 0.281 0.001 !1 

TABl-6.WK4 



-N 

04/19/96 1 11:50 - 12:50 

04/19/96 2 13:25 - 14:25 

04/19/96 3 15:10 -16:10 

TABLE 2-7. BFGSI- HALIFAX, MA 

CEM EMISSIONS SUMMARY@ 1950°F 

i( ft~~rc····•· 

1950 12,184 I 9.781 10.02 

1950 14,521 I 10.18 I 9.64 

1950 14.753 I 10.19 1 9.80 

AVERAGE 11 13,819 1 10.05 I 9.821 

•kMiss16.N.RAfE :. < : ..... 

25 

24 

24 

241 

i 'lt~N'Jfcll KJObflk~ ~~i~! 11!1~ lj~i1~m ~r~~~~il~::r) 
I 

2 

2.18 9.56 I 0.053 II 0.00 I 0.00 I 0.000 

2.50 10.93 I o.053 o.oo o.oo 0.000 

0.16 

0.00 

3 II 2.54 I 11.11 I o.053 II o.oo I o.oo I 0.000 11 0.29 

S02 . 

lID} ·.· : • I . ummr 
0 1.29 

0 0.00 

0 1.97 

o l 1.09 1 

S02 S02 
... ·.···:,•.·:·:· .. 

. . · (tons/yr) . . I (lbs/MMBtu)1 

0.69 0.004 

0.00 0.000 

1.27 0.006 

AVERAGE II 2.40 I 10.53 1 0.053 11 o.oo I o.oo I 0.000 II o.1s I ____ I I 0 65 1 0.003 1 

1 = 9501 dscf7MMBtu - F-Factor Average from 1550° Test condition Used 

TAB2-7.WK4 



3.1 INTRODUCTION 

SECTION 3 

PROCESS DESCRIPTION 

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 acfin 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 106Btu per hour when burning landfill gas at a maximum rate of 5120.9 acfin. The flare 

has an effective chamber length of3 l .04 feet from top of the flame assembly to thermocouple 

resulting in an effective chamber volume of2258.5 cubic feet . The flare will provide a minimum 

residence time of0.50 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 OPERA TING 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 HCl and 

particulate be determined at the operating temperature of 1550°F. Only the emission rates for 

S02, NOx, 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 sc£'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 operung. 

Samples were collected for the following: 

• Methane and total non methane organics 

• Total reduced sulfur and hydrogen sulfide 

• 0 2, CO2, CO 

• Btu value 

• Inlet landfill gas flow rate. 

The inlet sampling location is illustrated in Figure 3-2. 
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Figure 3-2. Stack Sampling Location and Traverse Points. 
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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: 

• HCl and particulate 

• Total reduced sulfur and hydrogen sulfide 

• Methane and non methane organics 

• 0 2, CO2, SO2, NOx and CO 

• Velocity and % moisture. 

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

SECTION 4 

SAMPLING PROCEDURES 

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 0 2, CO2, S02, NOx and CO 
Velocity and % percent moisture 

inlet location 

Velocity 
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• April 22 - 1550°F sampling condition 

outlet location 

CEM testing for 0 2, CO2, S02, NOx, 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 2, CO2, and CO 
Btu value 
Velocity 

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

• Method 1 and 2 -

• Method 3A-

• Method 4-

• Method 6C-

• Method 7E -

• Method 10 -

• Method 18 -

• Method 25C -

• Method 0050 -

Velocity Profile 

0 2 and CO2 determination 

Percent Moisture 

S0 2 determination 

NOx determination 

CO determination 

Total Reduced Sulfur and Hydrogen Sulfide determination 

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

HCI/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. 

~t3.1 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 

equip~ent 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 HanlP"mkfor Air Pollution 

Measurement Systems; Volume III -Stationary Source Specific Methods 11 (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, VolIII, 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 ill, 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. 

• Dry gas meters (EPA 40 CFR Part 60, Method 5, Section 5 .3) - calibrated against a wet 
test meter. Acceptance criteria - pretest Yi= Y = ± 0.02; post test Y = ± 0.05 Yi. 

• Analytical balances (QA Handbook, Vol ill, 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 TeflonR 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 spectra-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 Publication 3 40/ 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 Y okogawa 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; 

c. observe vacuum; and 

d. confirm that sample vacuum during sampling does not exceed vacuum attained 

during leak check. 

22 
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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 zero 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 upscafe 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 

detennination 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 m 225 180 NA atr 

co 0-300 m 278 120.0 62.0 atr 

so 0- 150 m 123 84.6 NA atr 

co 0-20 % 19.8 10.1 5.05 atr 

0 0-25 % 22.3 10.2 5.05 nitro en 

Calibration gases used were EPA Protocol 1, traceable to the National Bureau of Standards 

Reference Materials. The measurement system performance specifications in 40 CPR 60 

Appendix A Methods 3A, 6C, and 7E are listed below and was the performance criteria for this 

program. 

Zero Drift, % of ran e <±3 <±3 <±3 <±3 

Calibration Drift, % of ran e < ±3 <±3 <±3 < ±3 

< < < 
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NO ·• . X 

M7E 

Interference Response, % of range <±2 

NO, to NO Converter, % efficiency > 98 

Calibration Error, % of cal gas <±2 

4.3.5 N02 to NO Conversion Efficiency 

· . Performance Criteria 

so l 
M6C 

<±2 

NA 

<±2 

co 
MIO 

1,000:1 co, 
NA 

<±2 

<±2 

NA 

<±2 

Before mobilizing for the field portion of this program, the NO2 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 3 0 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 

For 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 CO2 

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 pi tot 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 pi tot tube are perpendicular to 

the stack cross-sectional plane. This position is called the "0° reference". The velocity pressure 

(AP) measurement was noted. If the 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 

HC/ and C/2 (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 of0.1N H2SO4. The third and fourth impingers 

each contained 100 mL of O. lN NaOH . The fifth impinger contained a preweighed amount of 

silica gel. The impingers were followed by a Nutech M odel 2010 dry gas meter, pump, and 

calibrated orifice meter. 

TRC conducted three M ethod 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 (0 2, CO2), the testing was stopped 

until these conditions were stabilized. Steady operation of the unit was the responsibility ofBFI 

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 M ethod 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 TeflonR 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 TeflonR-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 TeflonR-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 TeflonR-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. 

• 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 
• O. IN H2S0 4 Impinger Catch 
• O. IN NaOH Impinger Catch 

The 0. lN H2S0 4 impinger catches (impingers I, 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 M SW 
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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 durat_ion of sampling into a 

pre-evacuated SUMMA passivated canister. Samples were collected over a I-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 SUM:MA 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 ¼-inch TeflonR 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 T edlar 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 0 2, CO2, S0 2, N01, 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) TeflonR sample line and a 

sample conditioner to remove the moisture from the gas stream. The sample was then drawn 

through TeflonR tubing by a leak-free TeflonR double diaphragm pump to a stainless-steel sample 

manifold with an atmospheric by-pass rotometer. The 0 2, CO2, SO2, NOx, and CO analyzers 

withdrew samples from this manifold. 

All CEM data was recorded as averages by a Y okogawa digital data logger designed to receive 

and log instrument signals. The results were expressed in ppm and lbs/hr for SO2, NOx, and CO; 

and in percent for 0 2 and CO2• 
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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 analys~s 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 SlTh.-fMA canister as previously mentioned in 

Section 4.4.3 . These SlTh.-fMA 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 

HCI and Cli" (EPA Methods Manual for Compliance with the BIF Regulations, EPN 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 HCl gas 

is solubilized. 

Chloride analysis of stack gas impinger samples will be performed for HCl 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 TeflonR 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 lbs/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: 

• 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). 

• DREs 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 of99.987 was not rounded to 
99.99). 

• The Pquation used to determine DRE is as follows: 

DRE = 

Win = mass feed rate of one compound in the flue gas stream feeding the enclosed flare. 

W 001 = mass emission rate of the same compound present in exhaust emissions prior to 
release to the atmosphere. 

5.4 · POUNDS PER MILLION BRITISH THERMAL UNITS CALCULATION 

Emission rates are calculated in units of pollutant mass per quantity of heat input (lbs/106Btu) and 

in order to compute emission rates in terms of pounds per hour (lbs/hr). Lbs/106Btu 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 ofNOx, CO, and S02 in units 

of parts per million (ppm) was first converted to mass per unit volume (lbs/set) for these 

calculations. The conversion factors for ppm S02, ppm NOx, and ppm CO to S02, NOx, and CO 

lbs/scf, as stated in Methods 19 and 20 are: 

S02 lbs/scf = 

NOx lbs/scf= 

CO lbs/scf= 

ppm S02 (meas) x 1.660 x 10-7 

ppm NOx (meas) x 1.194 x 10-7 

ppm CO (meas) x 0.727 x 10-7 

Next, the S02, NOx, and CO lbs/scfwere converted to a mass emission rate in terms of pounds 

per million Btu (lbs/106Btu) as follows: 

where: 

E = lbs/scf xFd x _ __.2=0 ...... 9'----
20 · 9% • 02 measured 

E = Mass emission rate of S02, NOx, and CO in terms of lbs/ 106Btu 

F d = 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 (lbs/hr) were calculated using the pollutant emission 

rate in terms of parts per million (ppm), outlet stack flowrate, dscfin (Qs), molecular weight of the 

pollutant (MW), 60 minutes/hour, divided by 385.3 x 106 dsct71b-mole @68°F (20°C). 

lbs/hr = ppm x Qs x MW x 60 
385.3 X 106 
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6.1 OVERVIEW 

SECTION 6 

QUALITY ASSURANCE 

TRC Environmental Corporation management is fully committed to an effective Quality 

Assurance/Quality Control Program whose objective is the delivery of a quality product. For 

much ofTRC'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 Prot_ocol 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 11 Quality Assurance Handbook for Air Pollution Measurement 

. Systems; Volume III - Stationary Source Specific Methods" (EP A-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 µg/m3
• 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; 

• 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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• 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, dscfin and acfm 
c. Pressure, mm of Hg 
d: Temperature, °F 

Particulate: 
a. gr/dscf 
b. gr/acf 
c. lbs/106Btu 
d. lbs/hr 

Hydrogen Chloride 
a. mg 
b. ppm 
c. lbs/I 06Btu 
d. lbs/hr 

Hydrogen Sulfide 
a. ppm 
b. lbs/I 06Btu 
C. lbs/hr 
d. tons/yr 

Gas Pollutants/Diluents 
a. 0 2, percent 
b. CO2, percent 
c. CO, ppmvd, lbs/106Btu, lbs/hr, and tons/yr 
d. NOv ppmvd, lbs/I 06Btu, lbs/hr, and tons/yr 
e. S0 2, ppmvd, lbs/106Btu, lbs/hr, and tons/yr 
£ VOC, ppm, lbs/I 06Btu, lbs/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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0 

Sketch of Sampling Location 

Stack Diameter 

Diameters Upstream 

Diameters Downstream 

Wet Bulb 

Dry Bulb 

%M 

TRC 



Stack Geome~ry & Gas Velocity Data 

Project No. ________ _ 

~;:;:,z--Cllent -"'""Q..r..;_ _______ _ 

Plant J/q /j fit, lt I m ll 
Operator /1 Jc;, ¾ 
Meter Box No. _....cf:...·/ .... ~--------

Time Sample Stack Manom. 
(24 hr. Temp. Reading 
Clock) Point °For C° In. HzO 

1& J!rZO ().0 / 

z,a If lb 0-fJ~ 
J(y li'SV C). OIS' 

l/(J) JSSS- {J.()l,{) 

J'/f,1 /)13 7 o. ()]0 

£, (!,.; I I' Z,J {).()Jc) 

' ·J/J) /?mJ l).tJ/0 . 
ll/} /PuJ {J.-<210 

>I' .I YS'O OtJIS 

l//J /(6J- (!).(JU) 

Yp ;iS'7 o.oa 
/3.'07 (lllf} IT'-'r O-tJ5{) 

· 1 , • Page 2-of 2-

Source udef~/ f /c;,.e_ · 
Sample Location ,! (2V ft' f- S * C tt 
Run No. 2r / 7' .J----0. 
Static, In. HzO -;---------

Cyclonlc 
Flow 

Null Angle 

\ 
\ Sketch of Sampling Location 

Stack Diameter 

Diameters Upstream _ 

Diameters Downstream 

Wet Bulb 

Dry Bulb 

%M 



Stack Geometry & Gas Velocity Data 

f 

ProjectNo,----------

Cllent ~- . 

Plant _. __ / __ '.j._41$ __ /2 __ 1.._f;__.-Jl!_X~ __ _.,.....J __ 
' 

Op•-· £ R '9i--­
Meter B~x No. l~ r 

Time 
Sample Stack 

(24 hr. Point Temp. 
Clock) °F orC° 

JLJ,·J 6 //!; JR'?() 
J/J If-/.<; 
q_,,::, If/Fl) 
L/JO 1R77 
SJCt~ 19, 
~A l1!( 7 
IA l7h0 
2tJ /7 ~ '7 
:) tJ )k~-
LJ/1 1/S-Z~ 
S-IJ .Jy/_,.£' 

L/.J /yt:/J-
. J (' ;yUJ 
it...C..' 7 ~7~7 
3~ IP/.>-
vr· /,J'Z.,J-

'it JP~/-

6C 1p1::r 
I t7 /7t:6 

-¥jft J7stJ 
30 Jv/s--
vn /~/l-
.r/? J?UJ 

/(./ s I ;..~ JYY( . 

. ' 

M~m. 
Rea ng 
In. HzO 

/).If/:,-
o.-o 1.s-
o.o ,o 
c,. 010 
/".J, O I l) 

0-~ID 
0-0Z.0 
o.03D 
/J. /J. "?I? 
/).t:J30 
11 /} ?C' 
O-CJ3t> 
/J.t:J/0 
O,tJlO 
:),~ 
/).t)l.r 

"1•/Jj D 

o.o:Jn 
() .. (J JC) 

(). "t" 
t)-t>zt) 
{).ou, 
~-()~?n 
o-C,30 

Page _L of _f_ 

Source __ -.... L~4____,;,;;,v!r~~..;..:I I."""'. /_____.p~;J.;._P_,-e_,, __ 

Sample Location t.91/f/ef sl~c IL-
Run No. __ ,_,....__...;....;.. _____ _ 

Static, In. HzO ---------

Cyclonic 
Flow 

Null Angle 

Sketch of Sampling Location 

Stack Diameter 

Diameters Upstream 

Diameters Downstream 

Wet Bulb 

Dry Bulb 

%M 



Stack Geometry & Gas Velocity Data 

Project No. _________ _ 

Cllent __ /J; __ ..... ~._-1"7_. ______ _ 

Plant __ /-;.._½-..'4~/4<__.k-.a.X::_, ~lfl-/1~--
Operator IJ J::c //1 · 
Meter Box No. ----4,£.....,__/_1 __ ~---------

Time Sample Stack Manom. 
(24 hr. Temp. Reading 
Clock) Point 

°F orC° ln. H20 

/ ~3f /~ J7t..:J /). /)/} 

t,11 / 779 1.0. /'J/ , 
JJ4 l ?J"b CJ./) L/'. 
1/14' / 7~r- /1 . /17 _/} 

S'fi-6 / /y / / 1/). /)//) 

r;4· / y/9 O.C) 1c) 
;Ff 17 n.S- 6 . 0 / S-
2 /.J 17'1( 0.tJI S-
:Jij IR 71.J /?.CJLO 
f.,'/;J I P S'o/ o.az.s 
rrf /9' J>-S- Or O ~l:J 
C5 / Fp<; o.u:Jo 

Ir I '1 7u 0-010 
1.-C. / y ,1~- 0 . 0 1 o 
3C ) ~,., t),0 / )-
l/ r. I '}7. l o .ow 
..s7 / 3)7 C},() UJ 

4~• - I ~ l '7 ().OLJ-
/J? 

l ~ 
1t? 
ttP 
J-~ 

rv? 

~ Page _}ot j_ 

Source ;;{fi ne/fJI / EJ4 IL 
Sample Location oul-/~t 5 l&c I c-­

Run No. 3 ,t;-1.Y.1~/-
Statlc, In. H20 ___ ._/_O _____ _ 

Cyclonic 
Flow 

Null Angle 

0 
0 
0 
f) 

/J 
0 
0 
5' 
tJ 
1/'J 
A 

0 

Sketch of Sampling Location 

Sta ck Diameter 

Dia 

Dia 

) 

meters Upstream _ 

meters Downstream 

Wet Bulb 

Dry Bulb 

%M 



F-ot7 

Stack Geometry & Gas Velocity Data 

Project No. _____ _____ _ 

Client /JY 
Plant /la/2 {Ax, m A 
Operator t[. ,K',.-~ . . • 
Meter BoxNo. -t': /0✓1m~11o~f(', 

Time Sample Stack Manom. 
(24 hr. Point Temp. Reading 
Clock) °For C0 ln. H20 

/2-LZ I 97 o~ J I 
2--: c;r () . .JS-

]· 7Y o. 37 
'{ . '7Y 0. 37 
s- qJ o.JY 
t: 9r ()J9 

• Page j_ ot j_ 

Source Jr. k-f .Dv?f 
SamJ¥.~-~ocatlon t;.,__k-1: oc.K..,.,+ 
Run No. -----~--:.---•------

f:z._.. ~ Static, In. H20 ---=-------------
t./ ( / 11/ 6 

Cyclonic 
Flow 

Null Angle 

Sketch of Sampling Location 

Stack Diameter 

Diameters Upstream 

Diameters Downstream 

Wet Bulb 

Dry Bulb 

o/oM 

TRC 



Stack Geometry & Gas Velocity Data 

Project No. __________ _ 

Client /If=f 
Plant /.le & fl, .J:' / /Yl J.q 

Operator /J ' /r? 14,., 
Meter Box No.----------

Time 
Sample Stack Manom. 

(24 hr. Temp. Reading 
Clock) Point 

°For Co In. H20 

I 
,........ __ 
7¥ o.· 7 '-1,D 

l-. I 0. J,7) 
I 

3 · o. 3~ 1 

l/ · 0.375 
~ 1/-¼o 
(, : O,JJt 

Page J of_/ 

Source--""'· Lc;.:d:::;..;/t..,~t:+-L-h-'-1""-,(,1,-J--'K't:..;..· -'-½.:;.:!A--(_...,-;..:::;._ 

Sample Location ___ I_/J"""h..,J° __ ,L _____ _ 

Run No. ------d,.__-..;..· -----­
Static, In. H20 -----..-----

t( /(f /ff, 
Cyclonic 

Flow 
Null Angle 

Sketch of Sampling Location 

Stack Diameter 

Diameters Upstream . 

Diameters Downstream 

Wet Bulb 

Dry Bulb 

%M 

TRC 



Af -11&1 

lsokinetic Flue Gas Sampling (?ala Sheet 

ProJecl No. J C,.J 7 ;}.. 
Client t3f' .:::r 
Faclllly Ha!,-6:tK, nJ IJ 
Source l andftll fi1,1,e 

Page 1 of 2 

Very Important - Fill in All Blanks 

Read and Record al lhe Start of Each Tosi Point 

Sketch 
Sample Location ~a½t;,e t s k,cK 
Slack Dlame3r~r-::'1~-----
Date ':/.. I tf 2._ {, 
Run No, Je/ Zdt,1 I J:. ~It//_,,/ 
Operator /?. f' ,//, · 

-A 

Meter Box No. _,..u..._..,,.....,?'-..K-._ ... ·-------

Meter AH@ 6;ffi{;. 
Y Factor 'ff£ 

t1 
' Pump 

Sheet _/__ of l- • 
Train Prepared By @I K,s~~/ 
PIiot Number and Side =-'"';'7------ --
Pllot Tube CP tJ. . 
FIiier No./ Thimble .No. ~ 
Ambient Temp.°F ,.5-S: • " 
Bar. Pressure., In. Hg 2c?- 0 J 
Assumed Moisture,% ---:!'6":::::-::--------
Heater Box Selling, 0 f __ -7_S2_'lJ_IJ _____ _ 
Nozzle#/ Dia., In.---=::::-:--~-----=-­

Pr~be Length/ Material 7 '£ff )/1 ,f' {J'/1;1 
Probe Heater Selling _.2._$1;;....;;l>~"-------

Clock Time Dry Gae Pilot Orifice AH Dry Gas Temp. Temperatures 'OF oc 
Point In. H2o •f Vacuum 

Meter, In. H20 . In.Hg FIiler Imp XAD FIiter 
24 • hr min (ft 3) AP DHlred Actual lnlel Oullet Gauqe Stack Box Temp Cond Probe Outlet 

/Ft /7_:oy- n SJS:'¥YY -- 2. fJ ;;z.v £,y (. / <; - - ", '"j - - -
I 1J:1., .) .,-; r,.Sl l J.. D _;/.O ~y- ~ 7 5"" - - <,L - - --I 1z: IY- 10 .t;'~ l'I_, 'II I -- J. 0 :J. 0 71] 6 / ~- - - c,r - - -

II?: J J /5 .<i'o/7- U.) -- "2- 0 2· 0 7/J 67 .> - - <-r.../ - - -
17: / Y- ~() .:,-s-o. ZI !7. D ;,.r, -, I c.. 7 J - - ~~- - -
/7." ~3 7_ t;" 5'5q.?1r 2 /) ? - {} z.,, ~7 .r - - ,s-"'V - -
I.J : ~ v .... 30 "'-».JU> - - -l'/ r--

. -
Train Leak Check: 
Before Test: CF SEC In.Hg 

After Test: CF SEC In.Hg 

± Stelle Pressure 

Pilot Tube Leak Check Port 
ORSAT Train Leak Check In. H 2 O 

In.Hg 

---""" 



Sampling Train Setup and Recovery Sheet 

Project No. ---------­

Client BFI' 
Facility /lg_ /,.{._,c,, 
Source _ _,_1-'.1.1l0~u~L-______ _ 

Filter No. 

Thimble No. 
(if applicable) 

XAD Trap No. 
(if applicable) 

Moisture 

lmpinger# 

Reagent 

Final Volum e (mls) 

Initial Volume (mls) 

Net Coflected (g) 

lmpinger# 

Reagent 

Final Volum e (mls) 

Initial Volume (mls) 

Net Collected (g) 

I/JO 

Run No.----'----------

Train Type/# flt/ f fe.1r: J1/"•S/,.;I ~ 
Date i/Jf('/ ~ 
Recovery Person _.;;;..cJtti~-------

YIJXI) 
10'7-r '(Mbe-t~ 

1tl ~p,·tt~er 

'i 

D I OD 

Silica Gel 
-- . ·G, · ---·-·-··--- · . ___ --_···_···- --. . ··- . -... -----·-·-.. ___ _ 

Final Weight (g} 

Initial Weig ht (g) 

Net Coflected (g} 

Total Moisture (lmpi~gers and Silica Gel) (g) _____________ _ 

TRC 



AF ,0&1 

1s0K1neuc t-tue uas :sampling Data Sheet 

Project No.~;;:;-::=;-------

Cllent /3. /:-f 
Faclllly ]/dfili, X 1 /11 J9 
Source l4J14/7J/} /=/tJ,e_ 
Sample Location avf ft:i sJ~c Ice 
Slack Dlamet•r--:?-'--/..li!(:...,_-' ____ _ 

Date~/~6 

Run~o./HAIJl-,w, :1/:2--
0peralor t:f ~ 
Meter Box No. ~ 
Meter A H@ /• f:J-(. 
y factor a f"'i ,( 

Page 1 of 2 • 

Very Important - Fill in All Blanks 

Read and Record at Iha Start of Each Test Point 

Sheet / of / • 

Train Prepared By "'7:'b J1""ii14 /f,1t,f?-

PIiot Number and Side _________ _ 

Pilot Tube CP 0-~ 
Filler No./ Thimble .No. -:-'~~~1/A.~L--------
Amblenl Temp.•F---16..,_.L7_o ______ _ 

Bar. Pressure., In. Ho----------­
Assumed Moisture,% --:;--;:::~------­

Healer Box Selling, 0 f 2.S'v" ---;-------
No _zz I e # I Dia., In. Nd , 
Probe Length/ Material '7 1 ~/9?' J9,."/" C,/,) 
Probe Heater Salling _£_~_:2).=;..._~ ______ _ 

Pump 
Clock Time Ory Ga■ Pilot Orifice AH Dry Gas Temp. Vacuum Temperatures · °F °C 

Polnl M ter: I H o In. H O °F 
e 3 ' n. 2 2 In. Hg FIiier Imp XAD FIiter 

24 • hr min (ft ) A P Desired Actual Inlet Outlal Gauge Slack Box Temo Cond Probe Outlet 

/ Flt /$. "f:Jlil/ I? S.S-P-.~S~ - Z,0 .2-D y,,:z._ 7/J <; - - 5 Y - - -
1 1;:;J? S" ~ZIil - LO 7,.b 7--S 7/"J -S --.;:,, - - ~ 
I 11:3'1 /{) sU.IID - 2.•U :1 •D 7 ~ JO ~ - r~;-- - - -

,?: J5 If" :f/,lj.W/ - 2.6 .2. 0 71" / D ? r-- ~-/ - - -

,·r:t/t/ JO ..$'7'/.aJ/ -- 2- v :1. o 2J- 7 o - J - oi./ - -
1~:L/c; U' 517.;'i'/ - 2.t, 7.0 7U 71) J. - ~ .s-'1r- - -

,l/ J 1:S't/ -JO 5"9/. /7A - ;;, . J .2:.&,""J • - - - - - -., 

Comments: , lj h ,,/,,4 ~ 
Train Leak Check: / tJ / ~ Ct U. 
Before Test: O-dDlcF _ 0..-4 _ SEC ---"--____ ln.Hg ~·;,, • / t70 / cJ / / · 
After Test: Q., bf)( CF ta SEC 3 In. Hg / 7:'-' 0- , ...., 

~ 
Static Pressure ;:::-/ "1~ / 

Pllol Tube Leak Check Port 
ORSATTraln Leak Check In. H20 

In.Hg ___ .. 



Sampling Train Setup and Recovery Sheet 

Project No. -----------

Client ___ 8;..:;r....;]-~--------
Facility ___ J/4 ___ (,L.1·'4-..-=>'=---------
Source __ n_¼'-g..,_I....,;~;.__ _______ _ 

Filter No. 

Thimble No. 
(if applicable} 

XAO Trap No. 
(if applicable} 

Moisture 

lmpinger# 

Reagent 

Final Volume (mls) 

Initial Volume (mls) 

Net Collected (g) 

tmpinger # 

Reagent 

Final Volume (mls) 

Initial Volume (mls) 

Net Collected (g) 

/OD. 

3S. 

Run No. __ 4,J-~- - -------
Train Type/# J/t:cl /&/t I 

Date ----'-'~'-=-!""'-2-1/9:::....;?:::,:;..._ ____ _ 

Recovery Person _4-u~-=--------

~ 3 3/ 
«,.$.CV µ.,.otrl V.tt 01-/ 

/l>C> /QC, I t>O 

/OV /t>C) l t:JcJ 

a b 0 

Silica Gel 
-- . -~ ---- -·-··---· . __ -- · ••·-· - - - . - •·- - - . . --------·- --__ 

Final Weight (g) 

Initial Weight (g) 

Net Collected (g) 

~ 7(.),S­
~ /,'(. 7 

Total Moisture (lmpi~gers and Silica Gel) (g) __ .... '{1,..q.,1,..;.•_..J _________ _ 

TRC 



~F~I 

lsokinetic Flue Gas Sampling (?ata Sheet 
Page 1 of 2 

Cllent 6-S 
ProJecl) 

facllllyjk, UJ/ 
Source LAaJ[; /I £/+ct 
Sample Location O ....Jd.t {.-, ',,,, 

"-
Slack Qlameler i 
Dale '1/4 t/ ? 
Run No. >:3 ,Ml)JJfv-A .. ~J 

Operator /J:&/ ', 
Meler Box No. @ J )': 
Maler AH@ B, /~ f" J__,,.-' 
Y factor O· 99 4' 

Very Important - Fill in All Blanks 

Read and Record al the Start of Each Test Point 

Sheet __ of __ 

Train Prepared By [°LI ll1,,,,t k, A«lw 

PIiot Number and Side ----------

PIiot Tube CP I)• y- '-J 
FIiier No./ Thimble No. -~N~/.....Lft.-____ _ 
Ambient Temp.°F ___ 6_.....J_"., _ ____ _ 
Bar. Pressure., In. Hg _ _..X)~"-·-.!O~/t.--____ _ 
Assumed Moisture,% _ _..9~~-="'~-- - ---

Z,J~ Healer Box Setting, 0 f _....;.;.......;;... ___ _ 

Nozzle#/Dla.,ln. N~ 
Pr~be Length/ Material ??~&k/ 
Probe Heater Setting _.A,Z,......,$'2 _____ _ __ _ 

Pump 
Clock Time Dry Gaa PIiot Orifice A H Dry Gas Temp. Vacuum Temperatures · °F 0 c 

Point M t I H o In. H o 0 f 8 3'• n. 2 2 . · In. Hg filter Imp XAO FIiier 
24 . hr min (ft ) 4 P Daelred Actual Inlet Outlet Gauge Slack Box Temp Cond Probe Outlet 

/H /'I, 10 rJ ~}~/.l/O~ - .2•D ,l.•V 70 £.'7 7_ -- - ~ -" - - -
. 1/1/: tr- .) _:r.,r.11.5' -- -l..-o ,,(. D 71 t;.~ z_ - - S-/:, - - -

l/l/:L6 IO ssf.9~-- t/1-0 2.0 77 ct:; L - ~L.f - -- - -
~u:Z.> /.S- .57,z • .,.-1, - ~-D .2.·0 72- c ~ 2 ~ - - .r? - - -
11/:.lo lb -~/.oiG::::- -- 20 "7.,_) 7:i._ Cr } .- - ,<,"J - - -
1~/~r z_s- · &C/0.Zll -- 7.,:, ~&.J-, 1:z ·er ? - - <? - - -
IL/://() "$0 hCJl/.06l/ ---- ?,,"J 1.~> /,r ¢< .'- - - C5 - - -

Comments: , 

Train Leak Check: / O 
BeforeTest:O•COJcF 6{) SEC ___ ln.Hg 

After Test: '2: ~ CF WO SEC S: In. Hg 

~ 
Slallc Pressure : 

PIiot Tube Leak Check Port 
ORSA T Train Leak Check In. H 2 O 

In.Hg 

-~~ 



AF 061 

1s0Kme11c a-1ue uas ::>ampung L:Jata tmeet 
Page 1 of 2 

Sheet _j_ of / Project No.ir-::=------­

Cllenl &a 
Faclllly JA/Jfi:w, IY)Fi 
Source Lu1td/i / j ,C/q I'? 

Very Important - Fill In All Blanks Train Prepared By Ed mWt..t ""'~ 
Read and Record al the Start of Each Test Point PIiot Number and Side -::-::--;-LM=r/1..!-____ _ 

Pllol Tube CP (/-r'-/ 
Sample location tJvfi-e I J/.t:, C Jc. 
Slack Diameter. 9 1 C / 1 

Dale ~lf/9 6 f6 
Run No. ~ ji;ri}np~J/v~ 
Operator L. /4 /1-:;« 
Meler Box No. rt ..J? J-: 
Meler AH@ /...2)-'-
Y Factor 6. Ft:;( 

! l v~ 
I 

1 
Clock Time Dry Gae PIiot . Orifice AH · Dry Gas Temp. 

Polnl ,r.:◄J7 J In. H2o •F Meter, In. H 20. 
f/'2'1- hr ~ min (ft3) AP Desired Actual Inlet Outlet -

I,..,....__ A.I • J / II tD/. lZ~ ..- :J.n .:.Lo ~9 Cv 
~ • 'f z_,, ~ '.<l'Jfr .. z1 I - J-i'\ .2.0 f.,. ~ ~ 7 
, : :'11 lo IL/7.S7 7 - "J. [') :}.t) '- <; ~7 
J. -:rz,, ,r u ~, S--h .:,. 0 "7-D /.,;;.t::;' c,t;, 

/ ,.._. S-7 Zt> bl¥• 'I I) - :z.n -:7. b C <; £?-
/;. :OV u l..S 16Z--Z- J l I - -:::::1 • .1\ "2 ,J £,) Ga ~J-- 'Io ~.1_£. 7YJ -_ ..... ,, 

P,K ;7,:l) 7 

Train Leak Check: ttJ SEC Ii) Before Tesl:a-@l CF In.Hg 
After Test: tJ.o{)O CF (i,t2 SEC 1/ In.Hg 

~ 
Static Pres$ure 

Pllol Tube Leak Check _,, Port 
ln.H O 

OASAT Train Leak Check 2 
In.Hg 

FIiter No,/ Thimble No. --:-:a...M~'AJ-_ _____ _ 
Ambient Temp.0 f _ __.6=-M;J":::;--~---:------
Bar. Pressure., In. Hg--3~tJ~tJ;_:_/ ____ _ 

Assumed Moisture,% __ 9...:.....1%;..:o:__ _____ _ 

Healer Box Selling, •F 
z_._s-c.) 

Nozzle # / Dia., In. Al/4 

Probe Length/ Material 7'L¥F 
Probe Heater Setting ZJ-0 

Pump 
Temperatures ' Of •c Vacuum 

In.Hg FIiier Imp XAD FIiier 
Gauqe Slack Do v Temp Cond Probe Outlet 
7 - - S-7 -=- - --.-. 

L - s-.s- - -
L - - J.j -- - -
?. - - ~I - - -
L - - 5·t,t - - ----
~ 5I -- - -- --- - - - -

..... ,,,,, 



Field Moisture Determination 

Client: __._8.._c ___ I ____ -..... 1--/2. ............... f t'_._+cyc........,_ __ Project No.: __________ _ . ' 

Location: rial e,. Date: 651/$5<?~ 1/4/?t; 
Run No.: _

7
..,,,./ __ ,;.. __ ~~----~---- Operator:-----------

PM 

Clock Gas Meter TM TM Orifice Vac. Gage 
Min Time C.F.VM In Out In. H20 (+) In. Hg (·) 

0 

5 

10 

15 

20 

25 

30 

otal/Ava 

lmginger~ Silica Gel 

1 2 3 

Final ml JJ,llt~ 1-~£ Container No.--4--__ _ 
Initial ml /..(Z?. 1"1 [ 

Net ml 21,. 
Laal!'.l I 

!:.. 
0 Final gm _...,;J.....,/_:]...._, ·~----­

Initial gm :ie! i;,,:&;~ )hi. (-
Total moisture (Net ml + Net gm) = ____ 't .... ~--... l,..__ Net gm ____ S: __ · __ , _; __ _ 

Calculations 

(1) PB ~ ------­
(2) VM Net = 

Meterbox No. ____________ _ 

Y = DGM Calibration Factor= -------

(3) TM Avg = ----­ ™ + 460 --------------
...1 

(4) PM Avg = ... + -----Orifice In. H20 x 13.6 = --♦----- orifice In. Hg • 
. -· -- - . 

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

( ) VMSTD _ 528 x VM CPB + PM} CY) = 
S - 29.92 X (TM + 460) 

(6) VW = ml H2O + gm Silica gel = -----------------
(7) VW Gas = VW x 0.04715 = -------------------
(8) o/oM = 100 x VW Gas 100 x C l _ .... , ----> _ 

VMSTD + VW Gas = ( ) + ( ) - ( ) -

TRC 



Stack Geometry & Gas Velocity Data 

V 

Project No. ___________ _ 

Client 7J el 64/,6,,,, · 
Plant ____.#, ............ J ..... -......... «i--· -"'M~~;...:,_­
Operator IJlt}d,.a,,..., .. 
Meter Box No.-----------

Time 
·sample Stack Manom. 

(24 hr. Point Temp. Reading 
Clock) °For C0 ln.H:20 

JI. I I /I) I I .. tl.. 
2. I /0; :3~ 
3 lo,._ .~ 
4 l~n .... I .9 
~ l"o~ .3l-

~ 
~ fo .~ : 

~n~ 

. 

-

:117 

Page_of_ 

Source ./).,,<. 
Sample Location _..,/4~/4..::l'JIC;....____,Je~.,, ... c~} __ 
Run No. __ __,/~-.:......-------

Static, In. H20 ----,,.---------

,1/,i ~/It 
Cyclonic 

Flow 
Null Angla 

Sketch of Sampling Location 

Stacie Diameter 

Diameters Ui:stream 

Diameters Oownstream 

Wet Bulb 

Dry Bulb 

%M 

• 
• 
• 
• 
• 
• 

'Z. 

TRC 



217 

Stack Geometry & Gas Velocity Data 

Project Ne. ___ . ____ .,.... __ _ 

Client Zf?;~;;/fi.s:r 
Plant ~ -~$7¼& /q/ 
Operato r __ R ......... ,""~-A .. ~ ___ ......__ 
Meter Box No. ----------

Time 
•Sami:ile 

Stack Mancm. 
(24 hr. 

Point Temp. Reading 
Clock} "For C0 Jn. !-hO 

I 

I ~b () .. zt/ 1/}/.J - I 
z. I &9 ().32,, 
J l o() o.J) 

'f I ion 1~. JS-
h 1/lJl) /). 'JS-

C ; I t/0 o .J) 

. 

--

Page_of_ 

Source t~:/1 
Sample Location ~,,....t._/4_~_/ _____ _ 
Run No. --c::,,-2~---------­
Statlc, In. H2C -----------¼.v,~ 
Cyclonic 

Flow 
Null Angla 

Sketch of Sampling Location 

Stack Diameter 

Diameters Upstream 

Diameters Downstream 

Wet Bulb 

Dry Bulb 

%M 

TRC 



Stack Geometry & Gas Velocity Data 

Project No. ___________ _ 

Client Mt /4FU{ 
7 

Plant 7?£( 4effar;:::s • 
Operator M I /;((, Q '() ,;lfr. · 
Meter Box No.-----------

T1me 
•Sample Stack Manom. 

(24 hr. Point Temp. Reading 
Clock) : °For C0 In. H:O 

L, 

77 j .. 3J 

qr lo. J'-/ 

11 la 3, 

I 77 O.:J7 

If~ lo. ,7 
: t;,;/ 0. -11 

. 

--

Paga_of_ 

Source _.a'6::;:· ~""""~~~~'/"--_/ _____ _ 

Sample Location _,_/~4'-.1/4;.,j&~,o;;;,i---------
Run No. ___ J _____________ _ 
Static, In. H20 --------•------

Cyclonic 
Flow 

Null Angle 

Sketch of Sampling Location 

Stack Diameter 

Diameters' Upstream . 

Diameters Downstream 

Wet Bulb 

Ory Bulb 

%M 

TRC 



AF -mil 

1soK1neuc r--1ue uas ::;ampung l:)ata Sheet 
Page 1 of 2 

Profecl No.,-:::--::=------­

Cllenl t3Fr 
Faclllly /hlt"-f',.v. m ,cJ 

Very Important - Fill in All Blanks· Train Prepared By --'--'~L..L..!...!;~ 

Source t a,,,dl]ll ,Clare.. 
Sample Locallon av-I/et s/4~ K 

Read and Record al Iha Slart of Each Tesl Point Pilot Number and Side _..:;..;:~L........------
Pllot Tube CP . O· cf: '-/ 

Slack Dl•")•JP~ ~ ' t( I 
Dale t//2: Z/!l ( 
RunNc>,Ct,~t.11.rw-J/c/- I 
Ope,alor tf &~//◄ 
Meler Box No. b -~ 
Meler AH@ 7 /.~,-.=-==~~:-----­
y Factor O '19 6 

Clock Tlme 
Polnl 

· Orifice AH 

SK'"· H20 
Desired , Actual 

Train Leak Check: /O 
Before Test: tJ. c()l/ CF -b~ 1_ SEC / z_ In. Hg 
After Test: ___ CF 6 t2 SEC ___ In. Hg 

~ Pilot Tube Leak Check Port 
OASAT Train Leak Check In. H 2 0 

In. Hg 

Slallc Pressure 

0 

~ -\.--, 

Dry Gas Temp. 
•f 

FIiier No./ Thlmble No • .-:::--:--:;,,,,-----­

Amblent Temp.°F 7 ;z. • F 
Bar. Pressure., In. Hg 3~ • I< 
Assumed Molslure, %_....._-:::9:=r/>t,T _____ _ 

Heater Box Selling, 0 f __ L-:-J_L>--:::"~-----
No~zle # I Dia., In. · IJ .. 6.S-f: 
Pro.be Length/ Malerlal 7 / ar:-aL,tf,,fz__. 
Probe Healer Sel_llng __ 2_.!_7.J_o ______ _ 

Temperatures 'Of oc 
XAD FIiter 

Outlet --
-----

Comments: o.• O .s-r /110 ~i,.le 
CA-I 0. 6~ y 

-o. (J- r 
$-lt,p /l: og 
S+vf- I z._; t.,z..._ 

----



•'-'"•••••'-''" ■ '""'-" ""'""'"' '-'Mlll,..,1 1 1 1~ LIU l U V IICCl 

Project No.r-=-----------

Cllent /3£T . 
Faclllly J-iiiJ I fl? X I m Jt; 
Source Lan dfi'/J P/1.trt: 

Clock Time 

Date --;;;--J~-f-~~---r--r-+---..--­
Run No._.__,~L.....C:.LJ~---,~~'.t:!,!!:2'.:...:.l.. 

Sample Locatlon-"'1££.L.!::-../---=::U..:..::=!....~-

Dry Gas Temp. 
Pump 

Sheet ----2_ of 'J--

Operalor fJ f"r / ; 

OF oc 
Point Orifice AH 

In. H 20 Of 
Vacuum I Temperalures 
In. Hg .. , __ ,_ I FIiier f Imp I f ' --- 1 

Total 

Meter Leak Check During Test: 

- Cf __ SEC - In. Hg 
- Cf __ S;;C - In. Hg 

static Pressure Por1 
ln. Hz. O 

Af 060 In. tlg 

Meler Reading 
Slop Start 

Comments: Sro;:: , 2..: '-l lJ 
s~;,+ ·' I l : t/ J 
Sfof: li.'d I 
6-1-rui- I J' I 

TD' 



Sampling Train Setup and Recovery Sheet 

Project No. - ---------

Client B Fr 
Facility -,.,..IJo.~-f..._1:hl,.....,....,"..__ _____ _ 

Source _£___,~_..Q,.._fa.--4!=--------

. Filter No. 

Thimble No. 
(if applicable) 

XAD Trap No. 
(if applicable) 

Moisture 

lmpinger # 

Reagent 

-

Final Volume {mLs) 

Initial Volume {mls) 

Net Collected (g) 

lmpinger# 

Reagent 

Final Volume (mLs) 

Initial Volume {mLs) 

Net Collected (g) 

I 

I t>rJ 

Run No. ____ /L-________ _ 
Train Type/# t{c I I Bet. 
Date -...-X-+1/.....:;;~ ..... ,3.~/._.,9~'2--. ___ _ 
Recovery Person _CO,~~:..------

42.. 3 '-{ 

II,, SOc.t NttOH ,{)G IJti 
/ 1-7 Loe 

I I Ot> 
lOf.2 ld(J lDQ 

J_ 7. 1 t!> 

Silica Gel 
--~ I ---- -------- .. __ --_--··-- ---- -·-- ---- -------------__ 

Final Weight (g) 

Initial Weight {g) 

Net Collected (g) 

3t>S".9 
273·.j' 

I !1. .'i 
Total Moisture (lmpi~gers and Silica Gel) (g) ____ ___,,jl"'-,:;.C> .... 1u,_t.f"-------

TRC 



AF e&I 

lsokinetic Flue Gas Sampling (?ata Sheet 
Paga 1 of 2 

Project No•,,.,.-.:;--=;------- ­

Cllenl B~ 
Faclllly )/,,J//-,&,ll)( ,/11 lz 

Very Important - Fill in All Blanks 

Source Un4/JJ ~/tJrt:,, 
Sample Locallon t2vtlel: ~l&-t;/( 

Read and Record at the Start of Each Tosi Point 

Slack Olama,eJ ____.?._,_1_..£~4 ___ _ 

Dale f//J,Z/9 / .. 
Run No. Ckd 1.r«i -lld/11,..t-L 
Operator~ · 

Meler Box No. j:=-;j')--. 
Meler A H@ 6 / , J'i>-b 
Y Faclor {). '19--& 

Clock Time 
Polnl 

Dry Ga■ 
Meler, 

Orifice AH 
In. H20 

Before Test: /), rf>l CF CJ SEC In. Hg 
Train Leak Check: ~ -!±:_ 
After Test: -;J:iiiJ'7 CF SEC In. Hg 

~ Pilot Tube Leak Check Port 
ORSAT Train Leak Check In. H 2 0 

In.Hg 

Static Pressure 

--­"f'-S1,. ... 

Dry Gas Temp. 
•f 

Sheet ~ of 2- 1 

Train Prepared By &d ml}(c/6 ~"-
PIiot Number and Side --:-:---------

PIiot Tube CP . O· yl../ 
FIiter No./ Thimble No.--::::----------
Ambient Temp.0 f __ 7.1-.,;;Z,,.:;;;._ _______ _ 

Bar. Pressure., In. Hg--=--------­
Assumed Moisture,% _ __,,9_£e~-------
Healer Box Selling, "F--=-Z-=J_-_6_v _____ _ 
Nozzle#/ Dia., In: __ • =6....;:J;...-:-2C'--,,--------

. / ~ 
Probe L~nglh / Malerlal 7 C'C'L 0ut.rfL 
Probe Healer Selling -.&.Z,-=J .J1~J-~ ______ _ 

Temperatures 

FIiier I Imp 

Sltf7 ll/'{ Y 
S f14, f . I J7J7 

. , 

. °F °C 

FIiter 
Outlet --



•-~••••• ..... ••,.... ■ • .,.._.., ....,...,..., ._,..Ml ■■ ,-., ■ 111~ ._,UI.U '-"ll\,,l.,i>I, 

Page 2 of 2 

Project No.-;,-;:;-::::------------­
Cllenl l!,_J;:t:-
Faclllty 7-l~bMJL « /11 ,t;;/ 
Source /.4111:(€/# 1(/4 /~ 

Dale c!:/:1:!,; (. Sheet Z..- ol 2--
Run No. ,re -~d ... L --
Sample Location avtl~"I- J/-(. t./(. Operator /1, ~I{,, 

Point 
Clock Time Dry Gas 

Meter, 
Orifice l:t. H 
In. H 20 

Ory Gas Temp. 
Df 

I 

Temperatures Of oc 
FIiier I Imp 

Total ---'----£---+---..1'----L---..1'----L----:--::=--.J--.=--1---1 __ 1_ _ _.1_ _ _J 

Meler Leak Check During Test: Meter Reading Comments: S to ,O .' Jr.· ~ 

- Cf _SEC -- In. Hg 
_cf_SEC-tn.Hg 

Pressure Port 
tn.H20 
ln.t-tg 

Stop Start S k, /- . . J g-::J J 
, 

.s1vp _. ,s.r/ 
s /-19,,,,f- ! I l : o Z-

TD' 



Sampling Train Setup and Recovery Sheet 

Project No. f:L 
Client B :/_ 
Facility t/4 /,·(._JG, 
Source Aa1f 

Filter No. 

Thimble No. 
(if applicable) 

XAD Trap No. 
(if applicable) 

Moisture 

lmpinger# 

Reagent 

Final Volume {mls) 

Initial Volume (mls) 

Net Collected {g) 

lmpinger # 

Reagent 

Final Volume (mls) 

Initial Volume (mls) 

Net Collected (g) 

l 
;/,54{ 
I.Ct. 5 
IOQ 

~t£ 

Run No. __ 2,.__,;;, ________ _ 

Train Type/# fitrl;. !fie I 
Date _ _,_4¼..,..1/~.__.i_J_i_~----
Recovery Person __ <CJW...=..,J~...;_-----

,< -33 

:i 3 L/ 
11,~0t-l v.of-1 µ4C>H 
l,,Q.~ (Ob /_oo. 
I Q() ( D.rJ. /..tjQ 

·.s: 0 C> 

Silica Gel 
-- ,I-2_. -·-··----- .. 

Final Weight (g) 

Initial Weig ht (g) 

Net Collected (g) 

3? ·5"',<[ 
'J°Jl/.'g 

J l 1 0 

-----

Total Moisture (lmpi~gers and Silica Gel) (g ) ___ _.CZ....,./_.__.()....__··-------

TRC 



Af 1161 

1s0Kmeuc ttue Lias ::;ampling Data Sheet 
Pago 1 of 2 

Project No.__ · 

Cllenl 8£.I 
Facility Fla/, 7iix I In ft 
Source Lane/£// £/dJ:? 
Sample locallon Ol/tlel J;t4cJ< 

9.. ;I 6. ✓I :~~:k Ol~&Z _ . 

Very Important - Fill in All Blanks 

Read and Record al the Start of Each Test Point 

Sketch 

Run N(l,a,,;Jd--i, -llcJ/1½,-t -3 
0p.,.,., tth/b · 
Maler Box No. _...tfL._.....~..,.~----­
Meter A H@ /, £-Ji: 

D 

-Y Factor O• 9~ 

Clock Time 
Point 

Orifice AH 
In. H20 

Dry Gas Temp: 
•f 

Sheet _/_ of l-
Traln Prepared By /;.O ,n-;;;-f;~ ~,,,.,,... 
PIiot Number and Side )I,~ ~/J 
PIiot Tube CP _ (2. cf Lj 
FIiier No./ Thlmble No.-:----------
Ambient Temp.of _ __./2:....~i..c::;.._b _______ _ 

Bar. Pressure., In. Hg "30 • l~ 

Assumed Molalur~, % __ 9_-'7.''----"'.c-------
Healer Box Selling, 0 f_':'~-':::-:;v;---J _ ___:, ___ _ 

Nozzle#/ Dia., In. __ ..... 67 S:~"J:-::---:-----­
Pr~be length/ Malerlal 7 / 1.:;-/"£ ~tL 
Probe Healer Setting u-o 1 

, 

. 
Temperatures oc 

FIiter 

"fraln Leak Check: bD 
Comments: s~ 

J./--rr+ 
171/:J 

/} '-I 7 Before Test: -:o~ CF _ SEC __j,Z__ In. Hg 
AfterTest: ~ CF ~L) sec _k__ tn.Hg 

~ Pilot Tuba Leak Check Port 
ORSA T Train Leak Check In. H 2 0 

In.Hg 

Static Pressure 



1;,u1u11ta11,; r,u~ ue1:, .;:,e1111p 1111y Uelld ..:,111::ta 

Project No. _ _ __________ _ 

Client ECX 
Page2 of7 

Dalo ft :;f {f,' RunH• =~Js-Z-&~ :::1_ 
Sample Location tJvt/ei ~ck:, Faclllty f/a /4,CA)t, 112 }-, 

Source Ltllla'lv I/ £/drC: 

Point 
Clock Time 

- Total 

Meter Leak Check During Test: 

_ cf_ SEC - ln. Hg 
- CF _ s::c - In. Hg 

Static Pressure ~ 
In. H2 0 

AF·060 In.Hg 

Meler Reading 
Slop Start 

_ / 

Orifice AH ' , .. Dry Gas Temp. 
In. H 20 · • • °F 

Comments: Slopt~or 
Sf~,;f- I ft1',. 

S /r,17 I If~ 7 
.s ,-,._.,,. f 

Sheet --2.or 

Operalor ~ 

Tempinalures Of oc 

.... ~ 



Sampling Train Setup and Recovery Sheet 

Project No. ---------­

Client _ __,'/3,-,,:;.._1': .... --J:c::c::-..-------
Facility _;...~-=('.;l=--'(,....i• ta;..:::i',,.:X:;;,__ _____ _ 

Source __.R.'--'-.;;;;.qi..:{:...:('...__ ______ _ 

Filter No. 

Thimble No. 
(if applicable} 

XAD Trap No. 
(if applicable) 

Moisture 

lmpinger # 

Reagent 

Final Volume (mLs) 

Initial Volume (mLs) 

Net Collected (g) 

lmpinger # 

Reagent 

Final Volume (mLs) 

Initial Volume (mLs) 

Net Collected (g) 

Silica Gel 

Final Weight (g) 

Initial Weight {g) 

Net Coff ected (g) 

~ 
llJO ~z 

Run No. _ ___,3',.:;----------
Train Type/# Br cc/ If C ( 
Date ___,_,~....._W___.__..._9?, __ _ 

Recovery Person --~-------------

-2- 3 'i-
ll3=SOy JJ,a.Qtt. f)aOH: 

I 

l L ~ LD~ JbD 
lt>t> Lo~ Laa 
lf z (5 

Total Moisture {lmpirigers and SiHca Gel) (g) _____________ _ 

TRC 



APPENDIXB 

FIELD REDUCED DATA 



!Run No. 
[Date · 

Start Tirrie : 

StonTune 

!Barometric Pressure, in. Hg 

!Net Sampling Time, minutes 

Volume Metered, cf 

IAvg. DGM Temp, F 

A VG Delta H, in ofH2O 

A VG Delta H, in of Hg 

DGM Calibration Factor 

Volume of Gas Collected, dscf 

Total Water Collected, mL 

Volume of Water Vapor, scf 

Moisture,% 

Dry Mole Fraction, l 00-%M 

CO2 at Stack, % dry 
02 at Stack, % dry 
CO+N2,%dry 

Dry Molecular Weight, lb/lb mole 

Wet Molecular Weight, lb/lb mole 

Excess Air at Stack, % 

Stack Area, sq. in. 
Static Pressure, in. ofH2O 

Stack Pressure, in. of Hg 

Avg. Stack Temp., F 

IAvg. Sqroot of Delta P 

SDEAverage 

tf>itot Coefficient 

Stack Gas Velocity, afpm 

Stack Flowrate, wet acfm 

Stack Flowrate, dry scfm 

E¥!SSJONS : ❖ . · ... 

INOx,ppm 

NOx, lbs/M1.ffitu 

NOx, lbs/hr 

CO,ppm 

CO, lbs/MMBtu 

CO, lbs/hr 

SO2,ppm 
SO2, lbs/MMBtu 

SO2. lbs/hr 

1950Rl-3.WK4 

BFI Halifax - Outlet Stack 
Sampling @ 1950°F Condition 

1 2 

19-Apr-96 19-Apr-96 

11:50 13:25 
.·.·. . . 

. 12:50 14:25 

30.01 30.01 

30.0 30.0 

22.723 22.723 

72 72 

2.00 2.00 

0.1471 0.1471 

0.996 0.996 

22.654 22.654 

44.1 44.1 

2.079 2.079 

8.4 8.4 

0.9159 0.9159 

10.02 9.64 

9.78 10.18 

80.20 80.18 

29.99 29.95 

28.99 28.95 

85.8 92.7 

10207.0 10207.0 

-0.08 -0.08 

30.00 30.00 

1828 1826 

0.1160 0.1381 

5.550 6.604 

0.84 0.84 

811 966 

57,482 68,449 

12,184 14,521 

25 24 

0.05 0.05 

2.18 2.50 

0 0 

0.00 0.00 

0.00 0.00 

1.29 0.00 
0.00 0.00 

0.16 0.00 

3 
19-Apr-96 

15:10 

16:10 AVERAGES 

30.01 30.01 

60.0 40.0 

45.214 30.220 

70 71 

2.00 2.00 

0.1471 0.1471 

0.996 0.996 

45.194 30.168 

92.2 46.9 

4.347 2.835 

8.8 8.5 

0.9123 0.9147 

9.80 9.82 

10.19 10.05 

80.01 80.13 

29.98 29.97 

28.92 28.95 

93 .2 90.6 

10207.0 10207.0 

-0.08 -0.08 

30.00 30.00 

1816 1823 

0.1405 0.1316 

6.704 6.286 

0.84 0.84 

981 919 

69,504 65,145 

14,753 13,819 

24 24 

0.05 0.05 

2.54 2.40 

0 0 

0.00 0.00 

0.00 0.00 

1.97 1.09 
o.oi 0.00 

0.29 0.15 



!Run No • . 
Date . ·.•·· 

S
~tt.arto'~·; _}=*ee. < . . 

,u ·J:.UU '-'c".:-_,, .. ?•::·••·::i. ·:•:·· 

Barometric Pressure, in. Hg 

!Net Sampling Time, minutes 

Volume Metered, cf 

Avg. DGMTemp, F 

AVG Delta H, in ofH2O 

AVG Delta H, in ofHg 

DGM Calibration Factor 

Volume of Gas Collected, dscf 

Total Water Collected, mL 
Volume of Water Vapor, scf 

Moisture,% 

Dry Mole Fraction, 100-¾M 

CO2 at Stack, % dry 

02 at Stack, % dry 

CO+N2, %dry 

Dry Molecular Weight, lb/lb mole 

Wet Molecular Weight, lb/lb mole 

Excess Air at Stack, % 

Stack Area, sq. in. (12 in. ID) 

Static Pressure, in. ofH2O 

Stack Pressure, in. of Hg 

Avg. Stack Temp., F 

Avg. Sqroot of Delta P 

SDEAverage 

Pitot Coefficient 

Stack Gas Velocity, afpm 

Stack Flowrate, wet acfin 

Stack Flowrate, wet scfin 

Stack Flowrate, dry scfin 

1950-IN.WK4 

BFI Halifax - Inlet Duct 
1950°F Condition 

l 
19-Apr-9~ · 

·.· .· · 
. . . .. 11:50 
. . 12:so · ... · . . 

30.01 

0.0 

0.000 

0.0000 

1.000 

0.000 

0.0 

0.000 

5.0 

0.9500 

40.77 

1.11 

58.12 

34.57 

33.74 

7.8 

113.1 

2.00 

30.16 

102 

0.6010 

14.247 

0.84 

1,925 

1,512 

1,431 

1,360 

2 

19..:Apr-96 
. 13:25 . 

.14~25 

30.01 

0.0 

0.000 

0.0000 

1.000 

0.000 

0.0 

0.000 

5.0 

0.9500 

40.77 

1.11 

58.12 

34.57 

33.74 

7.8 

113.1 

2.00 

30.16 

98 

0.5992 

14.154 

0.84 

1,912 

1,502 

1,432 

1,361 

3 

19-Apr-96 
16:10 
17:10 

30.01 

0.0 

0.000 

0.0000 

1.000 

0.000 

0.0 

0.000 

5.0 

0.9500 

40.77 

1.11 

58.12 

34.57 

33.74 

7.8 

113.1 

2.00 

30.16 

98 

0.6000 

14.173 

0.84 

1,915 

1,504 

1,434 

1,363 

AVERAGES 

30.01 

0.0 

0.000 

0 

0.00 

0.0000 

1.000 

0.000 

46.9 

0.000 

5.0 

0.9500 

40.77 

1.11 

58.12 

34.57 

33.74 

7.8 

113.1 

2.00 

30.16 

99 

0.6001 

14.191 

0.84 

1,917 

1,506 

1,432 

1,361 



BFI Halifax - Outlet Stack 
HCL/PM Sampling Train @ 1550°F Condition 

lRun No. 1 2 3 

!Date 22-Apr-96 22-Apr-96 22-Apr-96 

Start.Time 11:50 14:30 17:25 

StooTime · 13:29 16:20 . 18:49 AVERAGES 

!Nozzle Diameter, in. 0.658 0.658 0.658 

!Barometric Pressure, in. Hg 30.15 30.15 30.15 30.15 

1Net Sampling Time, minutes 72.0 72.0 72.0 72.0 

Volume Metered, cf 56.542 45.760 51.474 51.259 

IAvg. DGMTemp,F 88 79 71 79 

IA VG Delta H, in ofH2O 2.08 1.49 1.75 1.77 

AVG Delta H, in of Hg 0.1530 0.1092 0.1287 0.1303 

IDGM Calibration Factor 0.996 0.996 0.996 0.996 

Volume of Gas Collected, dscf 54.953 45.137 51.592 50.561 

Total Water Collected, mL 109.4 81.0 102.8 46.9 

Volume of Water Vapor, scf 5.158 3.819 4.847 4.608 

Moisture,% 8.6 7.8 8.6 8.3 
Thy Mole Fraction, 100-%M 0.9142 0.9220 0.9141 0.9168 
CO2 at Stack, % dry 7.46 7.24 7.84 7.51 
02 at Stack, % dry 12.94 .. 13.48 12.68 13.03 
CO+N2, %dry 79.60 79.28 79.48 79.45 
Thy Molecular Weight, lb/lb mole 29.71 29.70 29.76 29.72 
Wet Molecular Weight, lb/lb mole 28.71 28.79 28.75 28.75 
Excess Air at Stack, % 160.3 180.9 152.7 164.6 
Stack Area, sq. in. 10207.0 10207.0 10207.0 10207.0 
Static Pressure, in. ofH2O -0.08 -0.08 -0.08 -0.08 
Stack Pressure, in. of Hg 30.14 30.14 30.14 30.14 
IAvg. Stack Temp., F 1507 1521 1510 1513 
~vg. Sqroot ofDelta P 0.2052 0.1730 0.1886 0.1889 
SDEAverage 9.099 7.701 8.373 8.391 
!Pitot Coefficient 0.84 0.84 0.84 0.84 
Stack Gas Velocity, afpm 1,333 1,127 1,226 1,228 
Stack Flowrate, wet acfin 94,477 79,856 86,873 87,069 
Stack Flowrate, dry scfin 23,359 19,766 21,440 21,522 
Isokinetics. % 98.1 95.2 100.3 98 

. . 
EMISSIONS ·.· .. · 
NOx,ppm 11 11 11 11 
NOx, lbs/MMBtu 0.03 0.03 0.03 0.03 
NOx, lbs/hr 1.84 1.56 1.69 1.70 

CO,ppm 10 21 13 15 
CO, lbs/MMBtu 0.02 0.04 0.02 0.02 
CO, lbs/hr 1.02 1.81 1.22 1.35 

SO2,ppm 0.48 0.41 0.00 0.30 

SO2, lbs/MMBtu 0.00 0.00 0.00 0.00 
SO2. lbs/hr 0.11 0.08 0.00 0.06 

1550Rl-3 .WK.4 



IRun No~ 
Date : 

start Tin1e · .. 

Sto~ Tfuie · ···-

Barometric Pressure, in. Hg 

Net Sampling Time, minutes 

Volume Metered, cf 

Avg. DGM Temp, F 

AVG Delta H, in of H2O 

AVG Delta H, in of Hg 

DGM Calibration Factor 

Volume of Gas Collected, dscf 

Total Water Collected, mL 
Volume of Water Vapor, scf 

Moisture,% 

Dry Mole Fraction, 100-¾M 

CO2 at Stack, % dry 

02 at Stack, % dry 

CO+N2, % dry 

Dry Molecular Weight, lb/lb mole 

Wet Molecular,Weight, lb/lb mole 

Excess Air at Stack, % 

Stack Area, sq. in. (12 in. ID) 

Static Pressure, in. of H2O 

Stack Pressure, in. of Hg 

Avg. Stack Temp., F 

Avg. Sqroot of Delta P 

SDEAverage 

Pitot Coefficient 

Stack Gas Velocity, a:fpm 

Stack Flowrate, wet acfin 

Stack Flowrate, wet scfin 

Stack Flowrate, dry scfin 

1550-IN.WK4 

BFI Halifax - Inlet Duct 
1550°F Condition 

l 2 .. 

22-Apr~96 · 22~Apr-96 · · -___ h:so· . . : 

14:30 . .. 

.. \ 13:29 . .. 
-- ,16:20 

30.15 30.15 

0.0 0.0 

0.000 0.000 

0.0000 0.0000 

1.000 1.000 

0.000 0.000 

0.0 0.0 

0.000 0.000 

5.0 5.0 

0.9500 0.9500 

40.90 40.80 

1.13 1.03 

57.97 58.17 

34.59 34.57 

33.76 33.74 

8.0 7.2 

113.1 113.1 

2.00 2.00 

30.30 30.30 

102 96 

0.5767 0.5731 

13.672 13.512 

0.84 0.84 

1,842 1,821 

1,447 1,430 

1,376 1,376 

1,308 1,307 

3 
--

·22-Apr-96 
17:25 · 

18:49 - AVERAGES 

30.15 30.15 

0.0 0.0 

0.000 0.000 

0 

0.00 

0.0000 0.0000 

1.000 1.000 

0.000 0.000 

0.0 46.9 

0.000 0.000 

5.0 5.0 

0.9500 0.9500 

40.60 40.77 

1.18 1.11 

58.22 58.12 

34.54 34.57 

33.72 33.74 

8.3 7.8 

113.l 113.1 

2.00 2.00 

30.30 30.30 

98 99 

0.6000 0.5833 

14.173 13.786 

0.84 0.84 

1,911 1,858 

1,501 1,459 

1,438 1,397 

1,366 1,327 



APPENDIXC 

FLUE GAS ANALYTICAL DATA 



BTU F-FACTOR CONVERSION 

Btu/cf F-Factor 1;; wi : 1 I:% 111-~:, ::'.';l 1~ 1 1: % 1 :~!;;::t S2 S2 
:::::~:::::: 

N2 N2 

'.'.lll'-:;1 
0 2 0 2 l.:lTotal 

to 68°F Btu/lb dscf/MMBtu lbs lbs% lbs lbs% lbs lbs% bs% 

Rwd 0.9877 0.0752 0.0743 511.6 503.8 6782 9524 51.40 0.52 7.11 23.30 2.80 38.39 0.00 0.00 0.00 3.87 0.54 7.44 21.42 3.43 47.06 7.2831 100.00 

Run2 0.9821 0.0752 0.0739 522.8 514.9 6970 9493 52.11 0.53 7.31 23.35 2.80 39.01 0.00 0.00 0.00 3.42 0.48 6.67 21.l l 3.38 47.02 7.1837 100.00 

Run3 0.9822 0.0752 0.0739 520.3 512.4 6936 9485 51.99 0.52 7.28 23.29 2.79 38.81 0.00 0.00 0.00 3.56 0.50 6.92 21.15 3.38 46.99 7.2013 100.00 

..... , .. ,·.·•:-:•····-:: DATA INPlIT 



Project No. ~o.),~ 
Client 8Fi 

Plant H01;f:.x Lei ... J?'.;11 

A. SAMPLE VOLUME 

_9....__.3....___ml 

Particulate Analysis 

fh✓ t. 

B. WASH VOLUME 

~s ml 
___ ml 

Date __ y.....,/"-·;;;i~~+-/°r..:..:.:.6 ______ _ 

Source _.....;;;L_c._-,¥:..:..;.;;t-'-/ ____ F..:.;.10 .. '..;;;~-----

Analyst _ __,;;~;._·...,.JL<,'-______ _ 
/I 

C. BLANK CORRECTION 

Sample: __ ml x __ g/m l = __ g 
___ ml 
___ ml 

Total: ;;;is- ml Wash: __ m l X __ g/ml: __ g 

D. TARE WEIGHTS 

Container 

Filter 

Thimble 

Total 

E. GROSS WEIGHTS 

RH/°F 

No. Wt. 

'3- 1 /OS-. 911 6 

/ 05° Cl I/ 6. 

Datemme 

i/~¾ £ {30 _S/4 £ ~- (1) io:S. 9l{Og 

1rt·1::. , (sc S[_q (J .,._ , <2> 1os.a.1(lg 

(3) g 

Final Gross Weight /OS-. 11 ,;J. 
Total Tare Weight LOS.9 11 ,· 

Residue Weight 0,0046 

Blank Weight O.Q.()Q. 0 

g 

g 

g 

g 

RH/°F 

g 

g 

g 

g 

Datemme 

(4) 

(5) 

(6)• 

F. NET WEIGHT Net Weight 
_ ...;;o;..·_;,;o;...;o;;;..._,Lf_t _ _ g : ___ L(_._£. _ ___ mg 

REMARKS: ISS o ~ E . H C.. LI Prvi 13 Fl H- FH~Ll: - I 

( 

g 

g 

g 

TRC 



Particulate Analysis 

Project No. ___ fi..._.0..__;:> .... J........,g,.,__ ____ _ 

Client ____ R...._._F_I _________ _ 

A. SAMPLE VOLUME 

____ ml 

D. TARE WEIGHTS 

Container 

Filter 

Thimble 

Total 

E. GROSS WEIGHTS 

RH/°F 

B. WASH VOLUME 

___ ml 
___ ml 
___ ml 
___ mL 

Total: mL 

No. Wt. 

i-<- 31 CJ.3390 

. I)_ 3"39 0 

Datemme 

1/0%, ,5 .. £/s 
' ~""' (1) o. 3Lf o / g 

41.tX, l6° S/g 

' e.""'. <2> o. 3400 g 

(3) 
g 

Flnal Gross Weight o. 3400 

Total Tare Weight Q. "3"3 ct D 

Residue Weight o. 00( Q 

Blank Weight o. ooo 0 

Date ______ t../,._/ ... ~ .... :}.,._/_.q.._f _____ _ 

Source _----i,i,.o.,~ ...... ~c:t .... {~i .... 11 _ .... F....:..;l"'-:'-l.. ____ _ 

,g JJ__ 
Analyst ---, --,~-------

C. BLANK CORRECTION 

Sample: __ ml x _ g/mL= __ g 

Wash: __ mL X _ g/mL: __ g 

g 

g 

g 

g 

RH/°F 

g 

g 

g 

g 

Datemme 

(4) g 

(5) g 

(6) g 

F. NET WEIGHT Net Weight Q.OOlQ g: /, Q mg 

REMARKS: /SS:Q" F f:J~L/EM , BFIH - PF- I 
gv..._ 41-1 E,·1+~/ 

TRC 



Particulate Analysis 

Project No. __ ...;;d-____ 0..._~ __ J....._~..__ ____ _ 

Client ____ S ........ F.;...I ---------- Source ___ L __ "' __ • ~ ... Jf .... ~ ....... 11 _ _.F_l ..... <""!_~..._i ____ _ 

A. SAMPLE VOLUME 

_q_l __ mL 

D. TARE WEIGHTS 

Container 

Filter 

Thimble 

Total 

E. GROSS WEIGHTS 

RH/°F 

B. WASH VOLUME 

:}:S- ml 
___ ml 
___ ml 
___ ml 

Total: =is- ml 

No. Wt. 

($-~ 118, 3;)..S 7 

1/K "3~S-7 

Datemme 

Analyst __ }>_._ft-______ _ 
(/ 

C. BLANK CORRECTION 

Sample: _ ml x __ g/ml = __ g 

Wash: __ ml X __ g/ml: __ g 

g 

g 

g 

g 

RH/°F Datemme 

l/8%, b3"' ~/q 
' 1-J-- <1> // 8'.· 3;)..tf7g (4) g 

Lf3%, 6S.~ .S/4 
' 

f---.. (2) // ~I j~9~ g (5) g 

(3) g (6)' g 

Final Gross Weight /l~.sd-99 g 

Total Tare Weight pf.~~57 g 

Residue Weight Q,Dq4£b g 

Blank Weight C9.oo c, o g 

F. NET WEIGHT Net Weight cJ . o e.; 4 'J. 9= LJ d,. mg 

REMARKS: JSS0° F HGL.,L e..M 
I BEi H - FHACE'.- ~ 

ls!~- 1b ~ ~~~ '/{_}~f. 

TRC 



Particulate Analysis 

Project No. ~ O ¢ 7 s?, Date ___ L/_.l ...... d-;.;..;~ .... /_t::t...,. 6,...._ _____ _ 

Client BF l 
Analyst --"""'A......__.,,,,.f--:;;,..._ _____ _ 

7 
A. SAMPLE VOLUME B. WASH VOLUME C. BLANK CORRECTION 

____ ml ___ mL 
___ mL 
___ mL 
___ mL 

Sample: __ mL x __ g/mL: __ g 

D. TARE WEIGHTS . 

Container 

Filter 

Thimble 

Total 

E. GROSS WEIGHTS 

RH/OF 

Total: ml 

No. Wt. 

K - 33 C). 3"3 1 I 

0. 3371 

Datemme 

l/0% , (5" 5/~ ' IJ_, (1) o. 337.( g 

!J..lf%, ,b. 5/a Ea::::.· <2> a. 3'"3r7 g 

(3) g 

Final Gross Weight o. 3 3 77 

Total Tare Weight o. 3"37 / 

Residue Weight Q. Dc)O b 

Blank Weight cJ. ocoo 

F. NET WEIGHT Net Weight O. OGO 6 

Wash: _ml X __ g/mL : __ g 

g 

g 

g 

g 

RH/°F 

g 

g 

g 

g 

g : 

Catemme 

Q.. € 

(4) g 

(5) g 

(6) g 

mg 

REMARKS: 1ss:o~e l:;l (.;L, L PM 
) 

BFIH - ff- d, 

~lo! -- n. ~ E." t!s: ,. 

TRC 



Particulate Analysis 

Project No. _---i¢;;;-...;:0;::;.:d-::;.....:t ~d-;;..._ _____ _ Date ______ 4.,.../ .... ~-~..,/-°' ...... , ..._b· _____ _ 

Client - - -...i(3"'-l..F_I _______ _ Source ____ L_.,,_- d_f __ ,,_1/_ .... F __ I~ ..... ·\ r_.{ ___ _ 

A. SAMPLE VOLUME 

70 ml 

D. TARE WEIGHTS 

Container 

Filter 

Thimble 

Total 

E. GROSS WEIGHTS 

RH/0 f 

1-1:1%, cG 0 

8 . WASH VOLUME 

~S: ml 
_ _ _ ml 
___ ml 
_ __ ml 

Total: :::2.S ml 

No. Wt. 

8-3 Jnl,/. 9~, S--

10!.f.q~75""" 

Datemme 

S/~ f""' (1) l()L/ _&f3D3g 

Analyst ---~-- _j___ _________ _ 
7 

C. BLANK CORRECTION 

Sample: __ ml x _ _ g/mL= __ g 

Wash: __ ml X __ g/mL: __ g 

g 

g 

g 

g 

RH/0 f Datemme • 
(4) g 

'-/6~/g_ £ b°J C s;;3 .()~ (2) /04 . Cf 306 g (5) g 

(3) g (6)• g 

Final Gross Weight io4.°13o3 g 

Total Tare Weight IQ'::J..°t;).7$"" g 

Residue Weight 0.00:2~ g 

Blank Weight 0, ooo O g 

F. NET WEIGHT Net Weight Q.Od~~ g= ~- '8 mg 

REMARKS: t&s:Oc E tJ.CLL f'ca 
j 

8Fi 1-1- FHAC,f; - 3 
gv.., n3 &l'8. :f:g~ ~ ~~ 

TRC 



Particulate Analysis 

Project No. --~=O-==d.,_]...i...:;S?>.:.------- Date __ 4....,./_;?. __ J..-;,/_q __ ~---------

Client _ __...,.F ___ I ---------- Source ____ l-_c.-... J.._f __ : .... 11 ___ Fki_, J_~ __ -· -----

Plant _ _.;.;H_c, __ I ;.:..;f:...=7------L=-""---J __ c_..' /.._l -~E ... l .... c, .... d..._., __ Analyst ____ .J __ .~2---______ _ 
I 

A. SAMPLE VOLUME 

____ mL 

D. TARE WEIGHTS 

Container 

Filter 

Thimble 

Total 

E. GROSS WEIGHTS 

RH/°F 

B. WASH VOLUME 

___ mL 
___ mL 
___ ml 
___ ml 

Total: ml 

No. Wt. 

K- 31.f o. 338 0 

(). 3' 3 ?.O 

Datemme 4o,~, ts" '5/~ 
' '°""" 

<1> o. 339 '-I g 

4'-1%, {(" S/g f'.,...... (2) o. 339« g 

(3) g 

Final Gross Weight 0 ,339 ~ 

Total Tare Weight Q 33~0 

Residue Weight O.oo I d-

Blank Weight O· ()Oo ~ 

F. NET WEIGHT Net Weight Q
1
00I~ 

C. BLANK CORRECTION 

Sample: __ ml x __ g/mL = __ g 

Wash: __ mL x __ g/mL= __ g 

g 

g 

g 

g 

RH/°F 

g 

_g 

g 

g 

g: 

Datemme 

I . -;). 

. ; 

(4) g 

(5) g 

(6)' g 

mg 

REMARKS: JS"S-O"t= tJ.ll I -e.ca ) <3~1 H - fF- i1 
'f2v-. # 3 Et' I~/ 

TRC 



-~ 
·:~~ 

Particulate Analysis 

Project No. ~0:).; ½ Date ___ L-+J,/_.) __ ~..,./_°l __ t _______ _ 

Client f= l 

Plant H&.lifc.,")C. 

A. SAMPLE VOLUME 

/ /] mL 

D. TARE WEIGHTS 

Container 

Filter 

Thimble 

Total 

E. GROSS WEIGHTS 

RH/0 f 

Source ____ L,.,;;;c;.:;;-..;;.d.;...(:?,_• /J ____ f='_/ ... ;...;· r_.s,.._, __ _ 

L~-s¥t1\ Flc,--t Analyst ----~~· ,,.J-_______ _ 
I 

8. WASH VOLUME 

:)S-- ml 
___ ml 
___ ml 
___ ml 

Total: ~s- ml 

No. Wt. 

R- Lj J/ 3 .) i 'J. l 

I / 3. ~ 8 ).'i 

Datemme 

(1) lt3 ,18~g 
(2) /;.3.~S :26'g 

(3) g 

Final Gross Weight /13.::i. ~ lC 

Total Tare Weight // 3. ,x'i?:J.7 

Residue Weight 

Blank Weight -(}. C)C)C,' 

C. BLANK CORRECTION 

Sample: __ ml x __ g/ml = __ g 

Wash: --ml X --g/mL = __ g 

g 

g 

g 

g 

RH/0 f 

g 

g 

g 

g 

Datemme 

(4) g 

(5) g 

(6). g 

f. NET WEIGHT Net Weight - 0. oo o I g = - 0, I mg 

REMARKS: / S:S:Q O E HCL / (Jrv-, BEIH - 8/,1-v..- ,<J l f' , 
61"'~~ &u,½z< 15! , -- -s:f 

TRC 



Particulate Analysis 

Project No. 20¢.rl?- Cate _y_/ __ ~ __ ).__,_/q_t _______ _ 
I I 

Client 61-! Source __ L __ c. ___ .... __ d_t1_.11 ___ F __ I" ...... ./--{, ______ _ 

Plant H-=,.1+•1- Lc .... df{n FICi,~ l f-
Ana1yst ---/J~--------

A. SAMPLE VOLUME B. WASH VOLUME C. BLANK CORRECTION 

____ ml ___ ml 
___ ml 
___ ml 
___ ml 

Sample: _ ml x __ g/mL = __ g 

Total: ml Wash: __ mL X _g/mL: __ g 

D. TARE WEIGHTS 

Container 

Filter 

Thimble 

Total 

No. Wt. 

i------+----------g 
...,:.i< __ -___ 3 __ S-___ .,___......._. ____________ g 

i------.----------g 
.__ __ ......, __ ;..;...""""""--------g 

E. GROSS WEIGHTS 

RH/°F Datemme RH/l'F 

~!i°lo l 6b" ::s Lz. pr;'\ <1> Q ~3q I g 

4~"1, '63° s/:1 /J--.. <2> Q. 338'.8 g 

(3) g 

Final Gross Weight 6. 33 8 8 g 

Total Tare Weight C>. 3389 g 

Residue Weight g 

Blank Weight -0.0001 g 

F. NET WEIGHT Net Weight - O.oao; g: 

REMARKS: J5So" ·F 1:1,Ll PM BFIH- Blc,~\(. 
I 

Eilh, Blc.--!i'. 

Datemme 

(4) g 

(5) g 

(6)· g 

- O. I mg 

- fil:f:1.t 

TRC 



t;tiAIN Ut- CU~ 1 UOY kc1,,,,uRD 

Project Name £H JlnJ&/ . 
Project No.: d6~3,;J. rl '"-:;; 
Sampling Date(s): = ;/ e;;.:i /ii 
Laboratory: 1/}f( ~-Z.-K f I 
Laboratory P.O.#: _______________ _ 

Shipping Airbill No.: ! 
Sh~pping Date(s): t?(i.i; L?;"/,,,,? 
Shipper's Name: ____ __.A~~ ... _..c....,_A ________ _ 

Sampled Container 

MATRIX 

Date Size G/P Source Descrigtion Sam_l)_le Code 

w GFI II- fl/_d( £ ::_ L fil~ ~ 
I 

AF! II-Et/def-~ ,1/4..J- &1- M 
~ 

b£EJ JI- Fl-I ffl - '3 y/2~ G- A 
I 

-, 

111115/k:s ;,,, 
rl-(,~ 

/u.,,, I / ~ 

.t?L..<.rl ~ ;> ~ 

Pu~ ? L2 b( 

L 

-----
A /J'fJ ,/2 J 

[/ 

Relinquished by: ,,, Ill~ I LIi-!=-_ Date /Time: 1-/:;J/flr, Relinquished by: 

Received by: ~JiK;/ - Date/Time: &fl~/qc Received by: 

REMARKS ( *): // 
/ - , 

tP 00584 
WHITF - I ABORATORY YELLOW - LABORATORY COPY PINK - OFFICE COPY 

ANALYSIS 

Comments 

~ 
'1 \ 

~ 

({ 

.< 

~ 
' 

Jr 

Date/Time: 

Date/Time: 

TRC 
GOLD - FIELD COPY TRC Environmental Corporation 



TRC-LOWELL 
BFI HALIFAX 
JOB# T004 

REPORT # 96-064 

S UBMITTED BY: 
CHESTER LABNET - P ORTLAND 

12242 S.W. GARDEN PLACE 
TIGARD, OR 97223 

V(503)624-2183/FAX (503)624-2653 



CHESTER LabNet 
P ortland 
12242 S.W. Garden Place 
Tigard, OR 97223 
W (503)624-2183 
Fax (503)624-2653 

Case Narrative 

Date: May 2, 1996 

General Information 

Client: TRC - Lowell 

Sample Description: EPA Method 26 Impinger Solutions 

Sample Numbers: 96M288 - 96M290 

Job Number: T004 

Report Number: 96-064 

Analysis 

Analytes: HCl 

Analytical Protocols: EPA Method 26 

Analytical Notes: Analysis· was performed with no problems encountered. 

QN QC Review: All of the data have been reviewed by the analysts performing the 
analyses and the quality assurance officer. All of the quality control 
and sample-specific information in this package is complete and 
meets or exceeds the minimum requirements for acceptability. 

Comments: If you have any questions or concerns regarding this analysis, please 
feel free to contact the project manager. 

~ ~/r6 
QAO er Date 
Charles Lytle 

Project Manager 
Paul Duda 

Date 



Client Name: TRC - Lowell 
Project Number: T004 
=====================================---------------
Lab ID: 
Client ID: 
Site: 
Sample Date: 
Sample Volume: 

Analyte 

HCl 

Lab ID: 
Client ID: 
Site: 
Sample Date: 
Sample Volume: 

Analyte 

HCl 

Lab ID: 
Client ID: 
Site: 
Sample Date: 
Sample Volume: 

Analyte 

HCl 

96-M288 
BFlH-HCl-1 
BFI Halifax 

4/22/96 
435.0 ml 

7.74 

Results 

µg/ml 

96-M289 
BFlH-HCl-2 
BFI Halifax 

4/22/96 
395.0 ml 

7.02 

96-M290 
BFlH-HCl-3 
BFI Halifax 

4/22/96 
420.0 ml 

Results 

µg/ml 

7.05 

Results 

µg/ml 

3370 µg 

2770 µg 

2960 µg 



Client: 
Analytical Technique: 
Sample Description: 

QA/QC REPORT: BLANK ANALYSIS 

TAC-LOWELL 
METHOD26 

Chester Analysis Range: 
IMPINGER SOLUTIONS 
96M 288 - 290 

Date: 5/1/96 

Sample ANALYTES 
ID Cl 

mQ/L 
PREP BLANK <MDL 

Averaqe Blank <MDL 
MDL 0.1 

Note: 
MDL= Method Detection Limit 
OC = Organic Carbon; EC = Elemental Carbon; TC = Total Carbon 

All samples will be blank subtracted based on the average blank values listed above 



Client: 
Analytical Technique: 
Sample Description: 
Chester Analysis Range: 
Date: 

Sample ID 

ICV 
CCV 

Note: 

QA/QC REPORT: CONTINUING CALIBRATION DATA 

TRC-LOWELL 
METHOD 26 
IMPINGER SOLUTIONS 
96M 288 - 290 
5/1/96 

Analyte Std.Cone. 

mQ/L 

Cl 10.0 
Cl 10.0 

Meas'd Cone. Recovery 

mQ/L % 

9.5 95.3 
9.5 94.8 

Concentrations are not blank corrected. 
% Recovery= (measured conc./standard conc.)*100 

QA/QC Limits: 
Continuing Calibration = +/-10% 



QA/QC REPORT: LABORATORY DUPLICATE ANALYSIS 

Client: 
Analytical Technique: 
Sample Description: 
Chester Analysis Range: 
Date: 

Sample ID Analyte 

96M 288 Cl 

Note: 

TAC-LOWELL 
METHOD 26 
IMPINGER SOLUTIONS 
96M 288 - 290 
5/1/96 

MDL Sample Cone. 
mg/L mg/L 

0.1 7.498 

RPD = Relative Percent Difference between samples, 
= ((sple1-sple2}/[(sple1+sple2}/2]}*100 

Duplicate Cone. 
mg/L 

7.556 

N/C = RPD Not Calculated since sample and/or duplicate was <MDL 
# = Concentrations are < 5 times MDL 

QA/QC Limits: 
Duplicate RPD = +/- 20% when sample value(s) are above 5 times the MDL 

RPD 
% 

0.77 



QA/QC REPORT: MATRIX SPIKE ANALYSIS 

Client: 
Analytical Technique: 
Sample Description: 
Chester Analysis Range: 
Date: 

Sample ID 

96M 288 

Note: 

TRC-LOWELL 
METHOD 26 
IMPINGER SOLUTIONS 
96M 288- 290 
5/1/96 

Analyte Spiked Sple Result 
mQ/L 

Cl 16.79 

Concentrations are blank corrected. 
% Recovery = [(spiked sple - sple}/spike added]*100 

Sample result 
mQ/L 

6.7482 

Spike Added 
mall 

10 

* = 'Sample Result' has been adjusted for volume due to addition of the post-digestion spike. 

QA/QC Limits: Spike Recoveries = 75% < spike recovery < 125% 

Recovery 
% 

97.00 



CHl-\11~ uF \,,v~ 1·00 I ncCOi-11.1 \ 

Project Name /fE I // 4' M/ MATRIX ANALYSIS 

Project No.: ~;,··~~-7-,~--
Sampling Date(s): ; r.£; ~¥~~ 
Laboratory: __ ~~/" -~ ...-/: :_:,.>' 

Laboratory P.O.#: ______________ _ 

Shipping Airbill No.: ij 
Shipping Date(s): >//2'/;' 0 . 

/ti • 
Shipper's Name: /!Jd ~ £/""-re 1------------1 ·· 

Sampled Container 
Date Size G/P Source Descri ption Sample Code 

,, 
I 

,.~,-
Comments 

LlEL/1-//r/- / ..<~6- t( ,- , ~ Cf & M c<?¥ 
I 

IB1...c/,#'-//c7/ ~ d-.. -~-{] r;_ I~ ~ ~ 7 2'5 
' 

J?rl //-/lcl - s.., S~P ,_.el c,- K ~i MZ-c,.,o , 

Relinquished by:~~/f/ , I Date/Time: d-'fl k/ Relinquished by: Date/Time: 
,,LLJ, '-" V I . '/ //"U"" 

Received by: · ,}~ ___ .( b .-.L Date/Time: '-// 7 6 1q (. -;, : lo Received by: Date/Time: 

REMARKS(*): 

PD:tt=--'DZf,0GB ~~ 

N~ 00583 TRC 
IMUITt: l·APnR A Tnnv Vi=! I()\,\/ - I ARnRATnRY r.nPY PINK - OFFlr.F r.nPY r,ni n - r:1r:1 n rnPv ror i: ... .,; .......................... , r ................. , i .... . 
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Performance Analytical Inc. 
:\tr Qualit\' Llh1r..ron· 

LABORATORY REPORT 

Client: 1RC ENVIRONMENT AL CORPORATION 

Address: Boott Mills South, Foot of John Street 

Lowell, MA 01852 

Contact: Mr. Mike O'Brien 

Client Project ID: BFI Halifax #20272 

Six (6) Tedlar Bag Samples labeled: 

"BFIH-IN-1" 
"BFIH-OUT-2" 

"BFIH-OUT-1" 
"BFIH-IN-3" 

Date of Report: 05/06/96 

Date Received: 04/23/96 

PAI Project No: P9600706 

Purchase Order: 028667 

"BFIH-IN-2" 
"BFIH-OUT-3" 

The samples were received at the laboratory under chain of custody on April 23, 1996. The samples were 
received intact. The dates of analyses are indicated on the attached data sheets. 

Sulfur Analysis 

The samples were analyzed for twenty Sulfur compounds and total reduced Sulfur by gas 
chromatography/flame photometric detection (FPD). The analytical system used was comprised of a 
Hewlett Packard Model 5890 equipped with a flame photometric detector (FPO). A thick film (5 
micron) crossbonded 100% Dimethyl polysiloxane megabore column (60 meter x 0.53mm RTx-1, Restek 
Corporation, Bellefonte, PA) was used to achieve chromatographic separation. 

The results of analyses are given on the attached data sheets. 

Data Release Authorization: 

Ku-Jih Chen 
Principal Chemist 

Michael Tuday 
Laboratory Director 

20954 Oshurnt' Srreec, L:anug,1 l' .1rk, CA 91304 • Phont' 81K hW- 1 IN • E1x SIK 709-2915 



Performance Analytical Inc. 
A ir Q11;il1r,· L,hmar,'rr 

RESULTS OF ANALYSIS 
PAGE 1 OF 1 

Client : TRC Environmental Corporation 

Client Sample ID N/ A 
PAI Sample ID PAI Method Blank 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst : J. Dan Taliaferro 

Instrument: HP5890A/FPD #4 
Matrix : Tedlar Bag 

CAS# COMPOUND 

7783--06-4 Hydrogen Sulfide 

463-S8-1 Caibonyl Sulfide 

74-93-1 Methyl Mercaptan 

75-08-1 Ethyl Mercaptan 

75-18-3 Dimethyl Sulfide 

75-15-0 Caibon Disulfide 

75-33-2 Isopropyl Mercaptan 

75~ -l tert-Butyl Mercaptan 

107-03-9 n-Propyl Mercaptan 

624-89-5 Ethyl Methyl Sulfide 

110-02-1 Thiophene 

513-44-0 Isobutyl Mercaptan 

352-93-2 Diethyl Sulfide 

109-79-5 n-Butyl Mercaptan 

624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 

110-01-0 Tetrahydrothiophene 

638-02-8 2,5-Dimethylthiophene 

872-55-9 2-Ethylthiophene 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

TR ... Detected Below Indicated Reporting Limit 
ND = Not Detected 

Date Sampled : 
Date Received : 
Date Analyzed : 

Volume(s) Analyzed : 

.K.bSULl REPORTING 

LIMIT 
ug/m3 ug/m3 

ND 5.60 

ND 9.80 

ND 7.90 

ND 10.0 

ND 10.0 

ND 6.20 

ND 12.0 

ND 15.0 

ND 12.0 

ND 12.0 

ND 14.0 

ND 15.0 

ND 15.0 

ND 15.0 

ND 7.70 

ND 16.0 

ND 14.0 

ND 18.0 

ND 18.0 

ND 10.0 

ND NIA 

NIA 
NIA 

4123196 
10.0 (ml) 

.K.b:SULT 

DOO 
ND 

ND 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

REPORTING 

LIMIT 
nnb 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

2.00 

NIA 

Verified by : ___ G~ ... ··~fS;...)_. __ _ 

Date : __ ........ 5""--"(_J...:...o. .... ,.:.i:lf~---
20954 Oshmne Street, C.mllg:t Park, CA 91 >04 • Phune tilts 109- 1 !,<) • ,h,x ~lq 709-2915 
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Performance Analytical Inc. 
Air Quality L1b0r,1r,,ry 

RESULTS OF ANALYSIS 
PAGE I OF I 

Client 

Client Sample m 
PAI Sample m 

TRC Environmental Corporation 

BFIH-IN-1 
P9600706-001 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst : 1. Dan Taliaferro 

Instrument : HP5890A/FPD #4 
Matrix : Tedlar Bag 

CAS # I COMPOUND 

7783--06-4 Hydrogen Sulfide 

463-58-1 Carbonyl Sulfide 

74-93-1 Methyl Mercaptan 

75-08-1 Ethyl Mercaptan 

75-18-3 Dimethyl Sulfide 

75-15-0 Carbon Disulfide 

75-33-2 lsopropyl Mercaptan 

75-66-1 tert-Butyl Mercaptan 

107-03-9 n-Propyl Mercaptan 

624-89-5 Ethyl Methyl Sulfide 

110-02-1 Thiophene 

513-44-0 lsobutyl Mercaptan 

352-93-2 Diethyl Sulfide 

109-79-5 n-Butyl Mercaptan 

624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 

110-01-0 Tetrahydrothiophene 

638-02-8 2,5-Dimethylthiophene 

872-55-9 2-Ethylthiophenc 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

1R = Detected Below Indicated Reporting Limit 
ND = Not Detected 

I 

Date Sampled : 
Date Received : 
Date Analyzed : 

Volume(s) Analyzed : 

w .. ,111:r REPORTING 

LIMIT 
ug/m3 ug/m3 

29,400 56.0 

340 98.0 

1,470 79.0 

326 100 

1,940 100 

291 62.0 

410 120 

ND 150 

ND 120 

ND 120 

410 140 

ND 150 

ND 150 

ND ISO 
171 77.0 

ND 160 

ND 140 

ND 180 

ND 180 

ND 100 

34,800 NIA 

4/22/96 
4/23/96 
4/23/96 

1.0 (ml) 
0.050 (ml) 

w ... ,11!..1 

ppb 

21,100 

138 

749 

128 

763 

93.5 

132 

ND 

ND 

ND 

119 

ND 

ND 

ND 

44.3 

ND 

ND 

ND 

ND 

ND 

23,300 

REPORTING 

LIMIT 

oob 

40.0 

40.0 

40.0 

40.0 

40.0 

20.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

20.0 

40.0 

40.0 

40.0 

40.0 

20.0 

NIA 

Verified by: @ ---~='------
Date : S l 2- l '1(.,.n ----------

20954 O,h,irne Street . L111og.1 Park. CA l)J304 • Phone 1-i IK 7 JcJ-11 l•> • t-:ax KI~ 709-2Y I 'i 



Performance Analytical Inc. 
A i r Q11.1ltry L.1 l:-, ,, r.,r ,1ry 

RESULTS OF ANALYSIS 
PAGE 1 OF 1 

Client TRC Environmental Corporation 

Client Sample ID 
PAI Sample ID 

BFIH-OUT-1 
P9600706-002 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst : I . Dan Taliaferro 

Instrument: HP5890A/FPD #4 

Date Sampled : 
Date Received : 
Date Analyzed : 

Matrix : Tedlar Bag Volume(s) Analyzed : 

CAS # COMPOUND 

7783-06-4 Hydrogen Sulfide 

463-58-1 Caibonyl Sulfide 

74-93-1 Methyl Mercaptan 

75-08-1 Ethyl Mercaptan 

75-18-3 Dimethyl Sulfide 

75-15-0 Camon Disulfide 

75-33-2 Isopropyl Mercaptan 

75-66-1 tert-l3utyl Mercaptan 

107-03-9 n-Propyl Mercaptan 

624-89-S Ethyl Methyl Sulfide 

110-02-1 Thiophene 

513-44-0 Isobutyl Mercaptan 

3S2-93-2 Diethyl Sulfide 

109-79-5 n-Butyl Mercaptan 

624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 

110-01-0 Tetrahydrothiophene 

638-02-8 2,5-Dimethylthiophene 

872-SS-9 2-Ethylthiophene 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

TR = Detected Below Indicated Reporting Limit 
ND = Not Detected 

11- - II ,'f REPORTING 
LIMIT 

ug/m3 ug/m3 

ND 5.60 

ND 9.80 

ND 7.90 

ND 10.0 

ND 10.0 

ND 6.20 

ND 12.0 

ND 15.0 

ND 12.0 

ND 12.0 

ND 14.0 

ND 15.0 

ND 1S.0 

ND 15.0 

ND 7.70 ____. 

ND 16.0 

ND 14.0 

ND 18.0 

ND 18.0 

ND 10.0 

ND NIA 

4122196 
4123196 
4123196 

10.0 (ml) 

ll ..... 11,T 

ppb 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

REPORTING 
LIMIT 

oob 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

2.00 

NIA 

Verified by : __ ( ....... ·il .. -
11111

a.~_) _ ___ _ 

Date : __ s __ / __ ·i-1 .......... S..,.\£2~---

20<)54 Osh<>m e ::-; m:er. Can<>~.1 !'ark . CA 91304 • Phonl' HIH iL~lJ -1 139 • F.,x SIH i0lJ-2lJJ 5 



Performance Analytical Inc . 
.--\ 1r Qu.1!11:,· L1b,,r.1wry 

RESULTS OF ANALYSIS 
PAGE 1 OF 1 

Oient TRC Environmental Corporation 

BFIH-OUT-1 Client Sample ID 
PAI Sample ID P9600706-002 (Laboratory Duplicate) 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst : J. Dan Taliaferro 

Instrument : HP5890A/FPD tl4 
Matrix : Tedlar Bag 

CAS# COMPOUND 

7783-06-4 Hydrogen Sulfide 

463-58-1 Caibonyl Sulfide 

74-93-1 Methyl Mercaptan 

75-08-1 Ethyl Mercaptan 

75-18-3 Dimethyl Sulfide 

75-15-0 Camon Disulfide 

75-33-2 Isopropyl Mercaptan 

75-66-1 tert-Butyl Mercaptan 

107-03-9 n-Propyl Mercaptan 

624-89-5 Ethyl Methyl Sulfide 

110-02-1 Thiophene 

513-44-0 Isobutyl Mercaptan 

352-93-2 Diethyl Sulfide 

109-79-5 n-Butyl Mercaptan 

624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 

110-01-0 Tetrahydrothiophene 

638-02-8 2,5-Dimethylthiophene 

872-55-9 2-Ethylthiophene 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

TR = Detected Below Indicated Reporting Limit 

ND = Not Detected 

Date Sampled : 
Date Received : 
Date Analyud : 

Volume(s) Analyud : 

.., ... ,1 II :r REPORTING 

LIMIT 
ug/m3 ug/m3 

ND 5.60 

ND 9.80 

ND 7.90 

ND 10.0 

ND 10.0 

ND 6.20 

ND 12.0 

ND 15.0 

ND 12.0 

ND 12.0 

ND 14.0 

ND 15.0 

ND 15.0 

ND 15.0 

ND 7.70 

ND 16.0 

ND 14.0 

ND 18.0 

ND 18.0 

ND 10.0 

ND NIA 

4/22/96 
4/23/96 
4123196 

10.0 (ml) 

RESULI 

nob 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

REPORTING 

LIMIT 

ppb 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

2.00 

NIA 

Verified by : ------~~~··_-~"_) ____ _ 

Date : S /,iJ9 l.o 

20954 Oshume Sm~e t, C anu t.:;l r.1rk, CA 91 304 • l'lu ,ne li lK 709-1 IN• .fax SIS 70ll-2lJI 'i 



I 

Performance Analytical Inc. 
A, r (?u.,iiry L1b,,r.1ron· 

RESULTS OF ANALYSIS 
PAGE 1 OF 1 

O ient TRC Environmental Corporation 

Client Sample ID 
PAI Sample ID 

BFIH-IN-2 
P9600706-003 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst : J. Dan Taliaferro 

Instrument : HPS890A/FPD #4 

Date Sampled : 
Date Received : 
Date Analyzed : 

Matrix : Tedlar Bag Volume(s) Analyzed : 

CAS# 

I 
COMPOUND 

7783-06-4 Hydrogen Sulfide 
463-58-1 Carbonyl Sulfide 
74-93-1 Methyl Mercaptan 
75-08-1 Ethyl Mercaptan 
75-18-3 Dimethyl Sulfide 
75-15-0 Carbon Disulfide 
75-33-2 lsopropyl Mercaptan 
75-66-1 tert-Butyl Mercaptan 
107-03-9 n-Propyl Mercaptan 
624-89-S Ethyl Methyl Sulfide 
110-02-1 Thiopbene 
S13-44-0 Isobutyl Mercaptan 
352-93-2 Diethyl Sulfide 
109-79-5 n-Butyl Mercaptan 
624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 
110-01-0 Tetrahydrothiophene 

638-02-8 2,S-Dimethylthiophene 

872-55-9 2-Ethylthiophene 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

TR = Detected Below Indicated Reporting Limit 
ND = Not Detected 

I RE: 
u m3 ,:~GI 

30,900 56.0 

333 98.0 

1,500 79.0 

320 100 

2,020 100 

275 62.0 

410 120 
ND ISO 

ND 120 

ND 120 

436 140 

ND ISO 

ND ISO 

ND 150 

173 77.0 

ND 160 

ND 140 

ND 180 

ND 180 

ND 100 

36,400 N/A 

4/22/96 
4/23/96 
4/23/96 

1.0 (ml) 
0.0S0 (ml) 

RE::T 
22,200 

135 

165 

126 
794 

88.3 

132 

ND 

ND 

ND 

127 

ND 

ND 

ND 
44.8 

ND 

ND 

ND 

ND 

ND 

24,400 

I 
REPO=O I 

~pb 

40.0 

40.0 

40.0 

40.0 

40.0 
20.0 

40.0 
40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

20.0 

40.0 

40.0 

40.0 

40.0 

20.0 
N/A 

Verified by : __ _....;@;:.a,;;1 J,i..:,_·" ___ _ 

Date : s(2- l'1lf 
20954 Oshorne Srrel't. l:,muga P.,rk, C A 91304 • Phone SIS 7L~lJ - l I N • Fax SIS 709-2915 



I 

Performance Analytical Inc. 
Atr Qualin· L1f--,1r.1r,,ry 

RESULTS OF ANALYSIS 
PAGE I OF I 

Client TRC Environmental Corporation 

Client Sample ID 
PAI Sample ID 

BFIB-OUT-2 
P9600706-004 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst : 1. Dan Taliaferro 

Instrument : HP5890A/FPD #4 

Date Sampled : 
Date Received : 
Date Analyzed : 

Matrix : Tedlar Bag Volume(s) Analyzed : 

CAS# I COMPOUND 

7783-06-4 Hydrogen Sulfide 
463-58-1 Caroonyl Sulfide 
74-93-1 Methyl Mercaptan 
7S-08-1 Ethyl Mercaptan 
7S-18-3 Dimethyl Sulfide 
7S-15-0 Caroon Disulfide 
75-33-2 lsopropyl Mercaptan 

75-66-1 tert-Butyl Mercaptan 

107-03-9 n-Propyl Mercaptan 

624-89-5 Ethyl Methyl Sulfide 

110-02-1 Thiophene 

513-44-0 lsobutyl Mercaptan 
352-93-2 Diethyl Sulfide 

109-79-5 n-Butyl Mercaptan 

624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 

110-01-0 Tetrahydrothiophene 

638-02-8 2,5-Dimethylthiophene 

872-55-9 2-Ethylthiophene 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

TR = Detected Below Indicated Reporting Limit 
ND = Not Detected 

I ::T I :~G i 
ND 5.60 

ND 9.80 

ND 7.90 

ND 10.0 

ND 10.0 

ND 6.20 

ND 12.0 

ND 15.0 

ND 12.0 

ND 12.0 

ND 14.0 

ND lS.O 

ND 15.0 

ND 1S.O 

ND 7.70 

ND 16.0 

ND 14.0 

ND 18.0 

ND 18.0 

ND 10.0 

ND N/A 

4/22/96 
4/23/% 
4/23/96 

10.0 (ml) 

RE:T 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

l~0 I 
4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

2.00 
N/A 

Verified by: ~ ------ ------
Date : S [ 2..,/q Cr --------=-----



Performance Analytical Inc. 
A ir ()11,1\tt \· L1bnr,uc, n· 

RESULTS OF ANALYSIS 
PAGE 1 OF 1 

Client 

Client Sample m 
PAI Sample ID 

TRC Environmental Corporation 

BFIH-IN-3 
P9600706--005 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst: J. Dan Taliaferro 

Instrument : HP5890A/FPD #4 
Matrix : Tedlar Bag 

CAS# COMPOUND 

7783-06-4 Hydrogen Sulfide 

463-58-1 Carbonyl Sulfide 

74-93-1 Methyl Mercaptan 

7S-08-1 Ethyl Mercaptan 

75-18-3 Dimethyl Sulfide 

75-15-0 Carbon Disulfide 

75-33-2 lsopropyl M ercaptan 

75-66-1 tert ::Jutyl Mercaptan 

107-03-9 n-Propyl Mercaptan 

624-89-5 Ethyl Methyl Sulfide 
110-02-1 Thiophene 

S13-44-0 Isobutyl Mercaptan 

352-93-2 Diethyl Sulfide 
109-79-S n-Butyl Mercaptan 

624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 

110-01-0 Tetrahydrothiophene 

638-02-8 2,5-Dimethylthiophene 

872-SS-9 2-Ethylthiophene 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

TR= Detected Below Indicated Reporting Limit 
ND • Not Detected 

I 

Date Sampled : 
Date Received : 
Date Analyzed : 

Volume(s) Analyzed: 

:: I ~ GI 
ug/m3 

30,400 56.0 

310 98.0 

1,460 79.0 

329 100 

1,960 100 

272 62.0 

404 120 

ND 150 

ND 120 

ND 120 

433 140 

ND ISO 

ND 150 

ND 150 

162 77.0 II 

ND 160 

ND 140 

ND 180 

ND 180 

ND 100 

35,700 N/A 

4/22/96 

4/23/96 
4/23/96 

1.0 (ml) 
0.050 (ml) 

w-,11 ·1 

DDb 

21,800 

126 

745 

129 

774 

87.4 

130 

ND 

ND 

ND 
126 

ND 

ND 
ND 

42.0 

ND 
ND 

ND 

ND 

ND 

24,000 

REPORTING 

LIMIT 

onb 

40.0 

40.0 

40.0 

40.0 

40.0 

20.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

20.0 

40.0 

40.0 

40.0 

40.0 

20.0 
N/A 

Verified by: ___ G;:.;;:-__ _) ____ _ 

Date : '> ( 2-1 C, (.? ------------
20954 Osh,,rne Street, Canog.1 Park. CA lJ I 304 • Phunc HlH 7l19- 1 i l9 • F.1x till-i 709-2915 



Performance Analytical Inc . 
. -\ n Qualitv Lahn r,1 rc,n· 

RESULTS OF ANALYSIS 
PAGE 1 OF 1 

Client 

Client Sample m 
PAI Sample m 

TRC Environmental Corporation 

BFIH-OUT-3 
P9600706--006 

Test Code : GC/FPD Reduced Sulfur Analysis 
Analyst : J. Dan Taliaferro 

Instrument : HP5890A/FPD #4 
Matrix : Tedlar Bag 

CAS# COMPOUND 

7783-06-4 Hydrogen Sulfide 

463-58-1 Carl>onyl Sulfide 

74-93-1 Methyl Mercaptan 

75-08-1 Ethyl Mercaptan 

75-18-3 Dimethyl Sulfide 

75-15-0 Carl>on Disulfide 
75-33-2 Isopropyl Mercaptan 

75-66-1 tert-Butyl Mercaptan 

107-03-9 n-Propyl Mercaptan 

624-89-5 Ethyl Methyl Sulfide 

110-02-1 Thiophene 

513-44-0 lsobutyl Mercaptan 

352-93-2 Diethyl Sulfide 

109-79-5 n-Butyl Mercaptan 

624-92-0 Dimethyl Disulfide 

616-44-4 3-Methylthiophene 

110-01-0 Tetrahydrothiophenc 

638-02-8 2,5-Dimethylthiophene 

872-5S-9 2-Ethylthiophene 

110-81-6 Diethyl Disulfide 

Total Reduced Sulfur 

TR = Detected Below Indicated Reporting Limit 
ND -= Not Detected 

Date Sampled : 
Date Received : 
Date AnalJ7.e(i : 

Volume(s) AnalJ7.e(i: 

RESULT REPORTING 

LIMIT 

ug/m3 ug/m3 

ND 5.60 

ND 9.80 

ND 7.90 

ND 10.0 

ND 10.0 

ND 6.20 

ND 12.0 

ND 15.0 

ND 12.0 

ND 12.0 

ND 14.0 

ND 15.0 

ND 15.0 

ND 15.0 

ND 7.70 

ND 16.0 

ND 14.0 

ND 18.0 

ND 18.0 

ND 10.0 

ND N/A 

4/22/96 
4/23/96 
4/23/96 

10.0 (ml) 

RESULT 

DOO 
ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

REPORTING 

LIMIT 
1)00 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

2.00 

4.00 

4.00 

4.00 

4.00 

2.00 
N/A 

Verified by : _ _ ...,~~ ... ·-,. __ --~_) ____ _ 

Date : S- / z-l 'h.t' --------------
20954 Oshmne Stree t , Can,,ga Park, CA 91 ~04 • Ph1>nl' 8 18 70':I- I IN• rax KlK 709-2915 
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Project Name l3£-r-- 1/4 f, ,fu 
Project No.: dll d- 7 (A 
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Laboratory: P.fJ:T 
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Sampled Container 
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Performance Analytical Inc. 
A tr Qua lity L;ibcir,1r,, ry 

LABORATORY REPORT 

Client: TRC ENVIRONMENT AL CORPORATION 

Address: Boott Mills South, Foot of John Street 

Lowell, MA 01852 

Contact: · Mr. Mike O'Brien 

Client Project ID: BFI Halifax #20272 

Six ( 6) Stainless Steel Summa Canisters labeled: 

"BFIH-IN-SUMMA-1" 
"BFIH-OUT-SUMMA-2" 

"BFIH-OUT-SUMMA-1" 
"BFIH-IN-SUMMA-3" 

Date of Report: 

Date Received: 

PAI Project No: 

Purchase Order: 

"BFIH-IN-SUMMA-2" 
''BFIH-OUT-SUMMA-3" 

05/06/96 

04/24/96 

P9600715 

028667 

The samples were received at the laboratory under chain of custody on April 24, 1996. The samples were 
received intact. The dates of analyses are indicated on the attached data sheets. 

Methane and Total Gaseous Non-Methane Organics Analysis 

The samples were analyzed for Methane and total gaseous non-Methane organics according to EPA 
Method 25C. The analyses were performed by gas chromatography using flame ionization detection/total 
combustion analysis. 

Methane, Oxygen and Carbon Dioxide Analysis 

The samples were also analyzed for Methane, Oxygen and Carbon dioxide using a Hewlett Packard 
Model 5890 gas chromatograph equipped with a thennal conductivity detector (TCD). 

Data Release Authorization: 

Christopher Casteel 
Manager of Technical Operations 

Michael Tuday 
Laboratory Director 

20954 Osburne Street. l '.,111uga l'<nk. CA 91304 • Phnne KIH 709-l 139 • Fax 1:\18 709-2915 



Performance Analytical Inc. 
A ir Qualt t '.' Labor,,tn r\· 

Volatile Organic Compound Analysis 

The sample labeled "BFIH-IN-SUMMA-1" was also analyzed by combined gas chromatography/mass 
spectrometry (GC/MS) for volatile organic compounds. The analyses were performed according to the 
methodology outlined in EPA Method TO-14 from the Compendium of Methods for the Determination 
of Toxic Organic Compounds in Ambient Air, EPA 600/4-84-041, U.S. Environmental Protection 
Agency, Research Triangle Park, NC, April, 1984 and May, 1988. The analyses were performed by gas 
chromatography/mass spectrometry, utilizing a direct cryogenic trapping technique. The analytical 
system used was comprised of a Hewlett Packard Model 5989 GC/MS/DS interfaced to an Entech 7000 
whole air inlet system/cryogenic concentrator. A 100% Dimethylpolysiloxane capillary column (RTx-1, 
Restek Corporation, Bellefonte, PA) was used to achieve chromatographic separation. 

The results of analyses are given on the attached data sheets. 

20954 Oshmne Street, L:anug:i Park, CA 91>04 • Ph<>ni: 8lt\ 70':l-11>9 • fox 8H'l 709-2915 



Performance Analytical Inc. 
:\tr (?u,1 l1t\' Lah,>re1r0ry 

RESULTS OF METHANE & 

TOTAL GASEOUS NON-METHANE ORGANICS (TGNMO) ANALYSIS 
PAGElOFl 

Client: TRC Environmental Corporation 

Client Project ID: #20272 
PAI Project ID: P9600715 

Test Code: EPA Method 25C 
Instrument ID: HP 5890A/FIDtrCA 

Analyst: J. Dan Taliaferro 
Matrix: Summa Canisters 

Date Sampled: 
Date Received: 
Date Analyz.ed: 

Volume(s) Analyzed: 

4122196 
4124196 
4124196 

0.50 (ml) 

Concentration in ppm, v/v 
Client Sample ID PAI Sample ID D.F. Methane Total Non-Methane 

BFill-IN-SUMMA-1 P9600715-001 
BFill-OUI'-SUMMA-1 P9600715-002 
BFill-IN-SUMMA-2 P9600715-003 
BFill-OUI'-SUMMA-2 P9600715-004 
BFill-IN-SUMMA-3 P9600715-005 
BFill-OUI'-SUMMA-3 -P9600715-006 
BFill-OUI'-SUMMA-3 Lab Duplicate 
NI A ( 4124196) Method Blank 

TR= Detected Below Indicated Reporting Limit 
ND = Not Detected 

1.31 
1.59 8.4 
1.40 
1.23 
1.29 
1.72 
1.72 
1.00 

Organics (as Methane) 

NIA 3,700 

82 
NIA 3,700 
ND< 0.50 19 
NIA 3,900 
ND< 0.50 20 
ND< 0.50 17 
ND< 0.50 ND< 1.0 

Verified by : _~ __ -t_;-'--------
Date: 5 \.~\9 6 

20954 Oshl>rne Street, C.111,n.:a Park, CA 91 304 • I'h,me 811' 709-1 l 19 • fax SlH 709-2915 



Performance Analytical Inc. 
:\ir Quality Laboratory 

RESULTS OF METHANE ANALYSIS 

PAGE 1 OF 1 

Client: 

Client Project ID: 
PAI Project ID: 

Test Code: GC/fCD 
Instrument ID: HP 5890A/I'CD #1 

Analyst: J. Dan Taliaferro 
Matrix: Summa Canisters 

Client Sample ID PAI Sample ID 

BFilI-IN-SUMMA-1 P9600715-001 
BFilI-IN-SUMMA-2 P9600715-003 
BFilI-IN-SUMMA-3 P9600715--005 
NI A ( 4/24/96) Method Blank 

TR = Detected Below Indicated Reporting Limit 
ND = Not Detected 

TRC Environmental Corporation 

#20272 
P9600715 

B 
1.31 
1.40 
1.29 
1.00 

Date Sampled: 4/22/96 
Date Received: 4/24/96 
Date Analyz.ed: 4/24/96 

Volume(s) Analyz.ed: 1.00 (ml) 
0.10 (ml) 

Methane 
(o/o, v/v) 

Result Reoorting Limit 
50.3 0.200 
51.4 0.200 
51.2 0.200 

ND 0.0200 

Verified by: _RJ_G--_____ _ 

Date= 5\.?; \9 b 

20954 Osborne Sneer. C.moga P.11-k, CA 91104 • Phune tllK 70<l-l l N • Fax ~IK i\N-29l'i 



Performance Analytical Inc. 
A ir Qu:1ltry L1bnr.1r,,n 

RESULTS OF FIXED GASES ANALYSIS 

Client: 

Client Project m: 
PAI Project m: 

Test Code: GC/I'CD 
Instrument ID: HP 5890A/fCD #1 

Analyst: J. Dan Taliaferro 
Matrix: Summa Canisters 

Client Sample ID PAI Sample D.F. 
ID 

BFill-IN-SUMMA-1 P960071S-001 1.31 
BFill-IN-SUMMA-2 P960071S-003 1.40 
BFill-IN-SUMMA-3 P960071S-005 1.29 
N/ A ( 4/24/95) Method Blank 1.00 

TR = Detected Below Indicated Reporting Limit 
ND = Not Detected 

PAGE 1 OFl 

TRC Environmental Corporation 

#20272 
#P9600715 

Date Sampled: 4/22/96 
Date Received: 4/24/96 
Date Anal}'7.ed: 4/24/96 

Volume(s) Anal}'7.ed: 1.00 (ml) 
0.10 (ml) 

Oxygen 
(o/o, vlv) 

1.13 

I 
1.03 
1.18 

ND< 0.0300 

Carbon Dioxide 
(o/o, Viv) 

40.9 

I 
40.8 
40.6 

ND< 0.0200 

Verified by : _K .... o __ ( ... 1 _____ _ 

Date: 51 hl9b 

20954 Oshome Srreer, Canng,1 P.trk, C.A l}I 304 • Phllf1e HIK rl1q-l IN• Fax 1:,JH 70LJ-2915 
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Performance Analytical Ice. 
Ai r Qualtt\" L"bnr;1rory 

Test Code: 
Analyst : 

Instrument : 
Matrix : 

CAS# I 
74-87-3 

75-01-4 

75-00-3 

74-83-9 

67-64-1 

75-69-4 

75-35-4 

75-09-2 

75-15-0 

76-13-1 

156-60-5 

156-59-2 

75-34-3 

1634-04-4 

108-05-4 

78-93-3 

67-66-3 

107-06-2 

71-55-6 

71-43-2 

56-23-S 

78-87-5 

RESULTS OF ANALYSIS 
PAGE 1 OF 2 

Client TRC Environmental Corporation 

Client Sample ID NIA 
PAI Sample ID Method Blank 

GC/MS EPA TO-14 Date Sampled : 
Chris Casteel Date Received : 
HP 5989A/Entech 7000 Date Analyzed : 
Summa Canister Volume(s) Analyzed : 

NIA 
NIA 

4/30/96 
1.000 Liter(s) 

Pi 1 = 0.0 
Pf l = 0.0 D.F.= 1.00 

I 
.l:lli:SUL'l 

COMPOUND 
<UG/M3) 

Chloromethane ND 
Vinyl Chloride ND 
Chloroethane ND 
Bromomethane ND 
Acetone ND 
Trichlorofluoromethane ND 
1, 1-Di:hloroethene ND 
Methylene chloride ND 
Carbon Disulfide ND 
Trichlorotrifluoroethane ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1, 1-Dichldroethane ND 

Methyl tert-Butyl Ether ND 
Vinyl Acetate ND 
2-Butanone ND 
Chlorofonn ND 
1,2-Dichloroethane ND 
l, 1, I-Trichloroethane ND 
Benzene ND 
Carbon Tetrachloride ND 
l 2-Dichloroorooane ND 

TR= Detected Below Indicated Reporting Limit 
ND = Not Detected 

_!:l ~~ _._!U .1.N \.J K ... ,.. 11;1 P~.?'ll1 ·1 NI 

LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

1.0 ND 0.49 

1.0 ND 0.39 

1.0 ND 0.38 

1.0 ND 0.26 

1.0 ND 0.42 

1.0 ND 0.18 
1.0 ND 0.25 

1.0 ND 0.29 

1.0 ND 0.32 

1.0 ND 0.13 

1.0 ND 0.25 

1.0 ND 0.25 

1.0 ND 0.25 

1.0 ND 0.28 

1.0 ND 0.28 

1.0 ND 0.34 

1.0 ND 0.21 

1.0 ND 0.25 

1.0 ND 0.19 

1.0 ND 0.31 

1.0 ND 0.16 
1.0 ND 0.22 

Verified by :.....i.aR...,(:--...,i _ _____ _ 

Date : 5\3\ '16 

20954 Osh,lme Srrei:r, Can, ,ga P,trk. C.~ 91304 • Phllne 818 7L19-l IN ~ fox H!H 709-29l'i 



I 

Performance Analytical Inc. 
A1r Q ualtr\· Lah,r:irnry 

Test Code: 
Analyst: 

Instrument : 
Matrix: 

CAS# 

I 
75-27-4 

79-01-6 

10061-01-5 

108-10-1 
10061-02-6 
79-00-5 
108-88-3 

124-48-1 

591-78-6 

106-93-4 

127-18-4 

108-90-7 

100-41-4 

75-25-2 

100-42-5 

1330-20-7 

95-47-6 

79-34-5 

541-73-1 

106-46-7 

95-50-1 

RESULTS OF ANALYSIS 
PAGE2OF2 

Client 

Client Sample ID 
PAI Sample ID 

GC/MS EPA TO-14 
Chris Casteel 
HP 5989A/Entech 7000 
Summa Canister 

COMPOUND I 
Bromodichloromethane 

Trichloroethene 

cis-1,3-Dichloropropene 

4-Methyl-2-pentanone 
trans-1,3-Dichloropropene 
1, 1,2-Trichloroethane 
Toluene 

Dibromochloromethane 

2-Hexanone 

1,2-Dibromoethane 

Tetrachloroethene 

Chlorobenzene 

Ethylbenz.ene 

Bromoform 

Styrene 

m,p-Xylenes 

o-Xylene 

1, 1,2,2-Tetrachloroethane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

TRC Environmental Corporation 

N/A 
Method Blank 

Date Sampled : 
Date Received : 
Date Analyzed : 

Volume(s) Analyzed: 

Pi 1 = 0.0 
Pfl = 0.0 

"'"'"' u ,T 

(UG/M3) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

.!:'~!" _l.!:{TlNll 

LIMIT 
(UG/M3) 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

TR= Detected Below Indicated Reporting Limit 
ND = Not Detected 

NIA 
NIA 

4/30/96 
1.000 Liter(s) 

D.F. = 1.00 

"'"'"''"T , .!:'~~KUNl:i 

LIMIT 
(PPB) (PPB) 

ND 0.15 

ND 0.19 

ND 0.22 

ND 0.24 

ND 0.22 

ND 0.19 

ND 0.27 

ND 0.12 

ND 0.24 

ND 0.13 

ND 0.15 

ND 0.22 

ND 0.23 

ND 0.10 

ND 0.24 

ND 0.23 

ND 0.23 

ND 0.15 

ND 0.17 

ND 0.17 

ND 0.17 

Verified by: _Q....._[·..,.T" ______ _ 

Date: 5\-\ 86 

20954 Osh,,me Strcer, C,uw,:;i f'.trk, CA 91304 • rlwne KIK 7'.~,J-t I l<J • Fax KIK 709-2<Jt'i 



Performance Analytical Inc. 
A ir Qua li ty Lahnr,1r,irv 

Test Code: 
Analyst : 

Instrument : 
Matrix: 

CAS# 

74-87-3 

75-01-4 

75-00-3 

74-83-9 

67-64-1 
75-69-4 

75-35-4 

75-09-2 

75-15-0 

76-13-1 

156-60-S 

156-59-2 

75-34-3 

1634-04-4 

108-05-4 

78-93-3 
67-66-3 

107-06-2 

71-55-6 
71-43-2 

56-23-S 
78-87-5 

RESULTS OF ANALYSIS 
PAGE 1 OF2 

Client 

Client Sample ID 
PAI Sample ID 

GC/MS EPA TO-14 
Chris Casteel 
HP 5989NEntech 7000 
Summa Canister 

TRC Environmental Corporation 

BFIH-IN-SUMMA-1 
P9600715-001 

Date Sampled : 
Date Received : 
Date Analyzed : 

Volume(s) Analyzed : 

Pi l = -1.2 
Pf l = 3.0 

4/22/96 
4/24/96 
4/30/96 

0.001 Liter(s) 

D.F. = 1.31 

11 .. , , II ·1 ~1~~-1 RESULT 1=:1 COMPOUND 
<UG/M3) (PPB) 

Cbloromethane ND 
Vmyl Chloride 4,600 
Chloroethane 1,500 
Bromomethane ND 
Acetone 15,000 
Trichlorofluoromethane 2,300 
1, 1-Dichloroethene ND 
Methylene chloride 4,400 

Carl>on Disulfide ND 
Trichlorotrifluoroethane ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene 3,400 

1, 1-Dichloroethane 2,800 

Methyl tert-Butyl Ether ND 
Vmyl Acetate ND 
2-Butanone 14,000 
Chlorofonn ND 

1,2-Dichloroethane ND 
1, 1,1-Trichloroethane 1,100 

Benzene 6,800 
Carl>on Tetrachloride ND 
1,2-Dichloroorooane ND 

TR = Detected Below Indicated Reporting Limit 
ND = Not Detected 

1,000 ND 490 

1,000 1,800 390 

1,000 560 380 

1,000 ND 260 
1,000 6,400 420 

1,000 410 180 
1,000 ND 250 

1,000 1,300 290 

1,000 ND 320 

1,000 ND 130 

1,000 ND 250 

1,000 850 250 
1,000 700 250 

1,000 ND 280 
1,000 ND 280 

1,000 4,800 340 
1,000 ND 210 
1,000 ND 250 

1,000 200 190 
1,000 2,100 310 

1,000 ND 160 
1,000 ND 220 

Verified by : ___._R.,.C > ____ ____ _ 

D ate : 5 \.? jcl b 

20954 Oshome Sm:.: r, Cam>l!a Park . CA 01 l04 • Phone 81K iLW-1 139 • F.1x t>IK 709-2915 



I 

Performance Analytical Inc. 
Air Qu,,l1rY Lnbnr,1wry 

RESULTS OF ANALYSIS 
PAGE 20F 2 

Client 

Client Sample ID 
PAI Sample ID 

Test Code: GC/MS EPA TO-14 
Analyst : Chris Casteel 

Instrument: HP 5989A/Entech 7000 
Matrix : Summa Canister 

TRC Environmental Corporation 

BFIH-IN-SUMMA-1 
P9600715-001 

Date Sampled : 
Date Received : 
Date Analyzed : 

Volume(s) Analyzed: 

4/22/96 
4/24/96 
4/30/96 

0.001 Liter(s) 

Pi 1 = -1.2 
Pf I= 3.0 D.F. == 1.31 

CAS# 

I 
75-27-4 

79-01-6 

10061-01-5 

108-10-1 

10061-02-6 

79-00-5 

108-88-3 

124-48-1 

591-78-6 

106-93-4 

127-18-4 

108-90-7 

100-41-4 

75-25-2 

100-42-5 

1330-20-7 

95-47-6 

79-34-5 

541-73-1 

106-46-7 

95-50-1 

I RESOCT 
COMPOUND 

(UG/M3) 

Bromoclichloromethane ND 

Trichloroethene 3,000 

cis-1,3-Dichloropropene ND 

4-Methyl-2-pentanone 3,100 

trans-1,3-Dichloropropene ND 

1,1,2-Trichloroethane ND 
Toluene 95,000 

Dibromochloromethane ND 

2-Hexanone ND 
1,2-Dibromoethane ND 

Tetrachloroethene 4,300 

Chlorobenzene ND 

Ethylbenzene 38,000 

Bromofonn ND 

Styrene 5,100 

m,p-Xylenes 50,000 

o-Xylene 15,000 

1,1,2,2-Tetrachloroethane ND 

1,3-Dichlorobenzene ND 

1,4-Dichlorobenzene 2,500 

1,2-Dichlorobenzene ND 

TR= Detected Below Indicated Reporting Limit 
ND = Not Detected 

1:~1 u-~ II 'I .Kh.t'UKHNlJ 

LIMIT 
(PPB) (PPB) 

1,000 ND 150 

1,000 560 190 

1,000 ND 220 

1,000 750 240 

1,000 ND 220 

1,000 ND 190 

1,000 25,000 270 

1,000 ND 120 

1,000 ND 240 

1,000 ND 130 

1,000 640 150 

1,000 ND 220 

1,000 8,700 230 

1,000 ND 98 
1,000 1,200 240 

1,000 11,000 230 

1,000 3,500 230 

1,000 ND 150 

1,000 ND 170 

1,000 410 170 

1,000 ND 170 

Verified by : _R(.....,.j ________ _ 

Date : ,5\ ,°? \9 b 

20954 Oshnrne Srreer, C1nog.1 !"ark, CA 91304 • Phnne Kl8 1LW-l l N • F.,x 818 709-2915 



Performance Analytical Inc. 
A ir Q u,1 liry Labornrory 

Test Code: 
Analyst: 

Instrument: 
Matrix: 

CAS# 

74-87-3 

75-01-4 

75-00-3 

74-83-9 
67-64-1 

75-69-4 

75-35-4 

75-09-2 

75-15-0 

76-13-1 

156-60-5 

156-59-2 

75-34-3 

1634-04-4 

108-05-4 
78-93-3 

67-66-3 

107-06-2 

71-55-6 

71-43-2 

56-23-5 

78-87-5 

RESULTS OF ANALYSIS 
PAGE I OF2 

Client TRC Environmental Corporation 

Client Sample ID BFIH-IN-SUMMA-1 
PAI Sample ID P9600715-001 Dup 

GC/MS EPA TO-14 Date Sampled : 
Chris Casteel Date Received : 
HP 5989A/Entech 7000 Date Analyzed : 
Summa Canister Volume(s) Analyzed : 

4/22/96 
4/24/96 
4/30/96 

0.001 Liter(s) 

Pi I= -1.2 
Pf l = 3.0 D.F. = 1.31 

W .. "' Tl ,T 

COMPOUND 
<UG/M3) 

Chloromethane ND 
Vinyl Chloride 4,500 
Chloroethane 1,400 
Bromomethane ND 
Acetone 15,000 
Trichlorofluoromethane 2,000 
1, l-Di1,.hloroethene ND 
Methylene chloride 4,200 

Carbon Disulfide ND 
Trichlorotrifluoroethane ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene 3,300 

1,1-Dichloroethane 2,600 

Methyl tert-Butyl Ether ND 
Vinyl Acetate ND 
2-Butanone 13,000 

Chloroform ND 
1,2-Dichloroethane ND 

l, l, 1-Trichloroethane 1,100 

Benzene 6,600 

Carbon Tetrachloride ND 
1 2-Dichloroorooane ND 

1R. = Detected Below Indicated Reporting Limit 
ND = Not Detected 

~t'L'!'-!!.NL ~:SULT REP(IW 11NC 

LIMIT LIMIT 
(UG/M3) (PPB) (PPB) 

1,000 ND 490 

1,000 1,800 390 
1,000 530 380 

1,000 ND 260 
1,000 6,200 420 
1,000 360 180 

1,000 ND 250 
1,000 1,200 290 

1,000 ND 320 

1,000 ND 130 

1,000 ND 250 
1,000 840 2S0 
1,000 650 2S0 
1,000 

' 
ND 280 

1,000 ND 280 

1,000 4,400 340 

1,000 ND 210 
1,000 ND 250 

1,000 200 190 

1,000 2,100 310 

1,000 ND 160 
1,000 ND 220 

Verified by : --4-'R ..... r ..... , _ _____ _ 

Date= 5l:2\clb 
20954 Oshome Streer, C,m<>)a!a Park , CA 91 304 • Phune 818 709-I I W • Fax KIH 709-29) 5 



Performance Analytical Inc. 
Air Qmiltry Lah,,rnr,,ry 

Test Code: 
Analyst: 

Instrument : 
Matrix: 

CAS# 

75-27-4 

79-01-6 

10061-01-5 

108-10-1 

10061-02-6 

79-00-5 

108-88-3 
124-48-1 
591-78-6 
106-93-4 
127-18-4 

108-90-7 

100-41-4 

7S-25-2 

100-42-5 

1330-20-7 

9S-47-6 

79-34-S 

541-73-1 

106-46-7 

9S-50-1 

RESULTS OF ANALYSIS 
PAGE2OF2 

Client 

Client Sample ID 
PAI Sample ID 

GC/MS EPA TO-14 
Chris Casteel 
HP 5989A/Entech 7000 
Summa Canister 

TRC Environmental Corporation 

BFIH-IN-SUMMA-1 
P9600715-001 Dup 

Date Sampled : 
Date Received : 
Date Analyzed : 

Volu.me(s) Analyzed: 

Pi 1 = -1.2 
Pf 1 = 3.0 

4/22/96 
4/24/96 
4/30/96 

0.001 Liter(s) 

D.F. = 1.31 

I 
RESOCT 17~1I RESULT 

1=1 COMPOUND 
(UG/M3) (PPB) 

Bromodichloromethane ND 
Trichloroethene 2,700 

cis-1,3-Dichloropropene ND 

4-Methyl-2-pentanone 2,900 

trans-1,3-Dichloropropene ND 
l, l,2-Trichloroethane ND 
Toluene 92,000 

Dibromochloromethane ND 
2-Hexanone ND 
1,2-Dibromoetbane ND 
Tetrachloroethene 4,100 

Chlorobell7.Cne ND 

Ethylbell7.Cne 35,000 

Bromoform ND 
Styrene 4,600 

m,p-Xylenes 46,000 

o-Xylene 14,000 

l, 1,2,2-Tetrachloroethane ND 
1,3-Dichlorobenzene ND 
1, 4-Dichlorobell7.Cne 2,400 

1,2-Dichlorobenzene ND 

TR= Detected Below Indicated Reporting Limit 
ND = Not Detected 

1,000 , ND 150 

1,000 510 190 

1,000 ND 220 

1,000 700 240 

1,000 ND 220 

1,000 ND 190 

1,000 24,000 270 

1,000 ND 120 

1,000 ND 240 

1,000 ND 130 
1,000 620 150 

1,000 ND 220 

1,000 8,100 230 

1,000 ND 98 
1,000 1,100 240 

1,000 11,000 230 

1,000 3,300 230 

1,000 ND 150 

1,000 ND 170 

1,000 400 170 

1,000 ND 170 

Verified by: ___ £ .... (-,--..., ______ _ 

Date : 5\ -2\9 (a 

20954 Oshnrne Street, C"lhl!.!,I !'.irk, CA 9! 304 • Phllnt' 8m 709-113') • rax 818 709-2915 



PERFOR MANCE 

---
I D:818-709-113 9 MAY 24'96 

Perfonnancc Analytical Inc. 
Air C2uali1v Li,l.1(11.,1,,ry 

RESULTS OF CARBON MONOXIDE ANALYSIS 

PACl. 1 OP 1 

O ient: TRC Environmental Corporation 

Client Project ID: #20272 
PAI Project m: #P9600715C 

Date Sampled: 
Date Received: 
I>ate Analyzed: 

4/22/96 
4/24/96 
4/24/')6 

Test Code: EPA Method 2,c 
Instrument JD: HP 5890A/PJD/rCA 

Analyst: 1. Dan Taliaferro 
Matrix: Summa CanJsten Volume(&) Analyzed: 0.50 (mJ) 

CUonl Sample ID JJAI SampJo ID 

BF.lll-lN-SUMMA• l P9600715C-001 
BFIH•IN•SUMMA-2 P96007JSC()03 
BFlH-lN-SUMMA-3 P9600715C.OO.S 
N/ A ( 4/24/96) Method Blank 

TR = Dct.oclcd Below Indicated Reporting Limit 
ND - Not Det.eclod 

D.F. 

1.31 

1.40 
1.29 
1.00 

Carbon Monoxide 
Conc,,cnuation in ppm. v/v 

Result Reporting Limit 
14 1.0 
13 1.0 

12 1.0 

ND 1.0 



.-tAI Gt , UY Jlil 

b/ -, I 1 1L,_.. MArn1x r 1 
Project Name i:- / // 4 l 1!71/ ~. -1. -) Project No.: ) 0 - · 
Sampling Dale(s): er➔ ~33.3~~ 
Laboratory: _f ;:J?}:: . /} /?1~oo1i,< 
Laboratory P. 0 . #: -_-_-_-_-_-:~-f----_-_-_-.,..---....,-_-:_-:_-~_--:_-:_-_-_-_ /0tf 1 
Shipping Al,blll No., ~ • ,, .., ~~/ 

Shipping Date(s): ~ . ..; ._ / V 

Shlppe<'s Name, . Jf)= ✓¼,. I (7,r' 

Sampled Container I 
Sample Code I Date Si~e #8TP- --~~~~ __ Source Description Comments ~-µ,-~~--/~I 1~ ~ t±±±±tt?CJboc.>7/'J- -001 

_ ,-1. ,,- s: , -I L/.,,.._ ::. > --Ool -- ~,, - -,(J2,, ,-,,.,, ~ ~ - - · _____ .c_.::_ __ ,_, f f I 1-t-l I I I I f--t-1--- ' 
lX1 ~~~ 1 

~,V-1=-~414<,9 - .:i IJ~l~i-~1--~i:rjt--ltll _ 0 0 J 1-f 1 1 1 i --t 1 1 1 t--:-

FIR-r=,-: .. ,µ~,&?: ;1. ~/~..25_1-w =- ·Ot>4 ~: ' ' : , • , , , , , ., _. 

~~;;:~~?2 ~l·:i ll HJil -_:: •-:~7--t--+---t+-I ----t--t--t 

-

~ 6 ..... 
L 

f-+~ I I I ~ I I~ 
-¥-1-1 IP 3 ~.).J [3F t 

~ -

-

"' 
~ 

Relinquished by: ~-=-=l Da_te/Tl~e: ~"#~~ tfl /j~ Relinquished by: 

Received by: ~~~~~ A_.,-.. I Dale/Time: i//2//96 9~t'0 /J ,Vl I Received by: 

Date/Time: 

Dale/Time: 

REMARKS ( 0
) : 7-)-',..,,se. 4',,,,,,,{/~ ZfF/~-/d-· s:~:-.-,.~ -/ ,/4- kl~/#04(-()-,e ./f/,.,,._ ~(.- 1/:~c. . ,,4// .,//4,--!,, 41.,/~~ ·/t.fr,,,.,41'~./~~ ,,_., t, 

N2 09149 TRC 
WHITE - LABORATORY YELLOW - OFFICE COPY PINI< - FIELD COPY TRC Environmental Corporation 



PERFORMANCE ID:818-709-1139 MAY 24 ' 96 

Perfor1n a11cc Analytical Inc. 
/\ i i O,mlity Lahm:-it,11 ~• RESULTS OF BTU ANALYSIS 

PACE 1 OF 1 -
Client: TRC Envlronmental Corporation 

Client Sample ID: BFJB-IN-SUMMA•l 
PAI Sample JD: P%O0715B..001 

Test Code: ASTM D3588•91 

Analy&t: l . Dan Taliaferro 
Mauix: Tedlar Bag & Swnma Canister 

ComponcnLS 

Hydrogen 
Oxy~en 
Nitrogen 
Carbon Monoxide 
Metllane 
C-athon Dioxide 
Hydrogen S111fidc 
Ethl\ne 
Propane 
Butanes 
Pentanes 
He"anes 
> Hcxanc11 
TOTALS 

C.Omoonents 
C 
H 
0 
N 
s 

Specific Oravitv (Air a- 1) 
• Specific Volume, cu. ft.lib 
• Gross Heatini: Value, BTU/cu. ft. 
•• Gross Heatin~ Value, BTU/ai. ft, 
•• Gross Hcatine. Value. BTIJ/Jb. 
•• Net Heatin,r; Value, BTIJ/cu. ft. 
• • Net Hentinte Value. BTU/lb 
• Net Healinr. Value, BTIJ/w. ft. 

Comprcssfbilib• Pact.or "Z" (60 P. 14.696 psi.ll) 

• • Water Saturated at 0,25636 psis 
••• Dry Oas@ 60 P, 14.696 psig 

Date Sampled: 4/2.'l/96 
Date Received; 4/'24/96 

Volume% 

<0.01 
1.13 
7.60 

<0.01 
50.30 
40.92 
<0,01 
<0,01 
<0.01 
<0.01 
<O.OJ 
<0.01 
0.03 
99.98 

Mo1e% 
23.30 
51.40 
21.42 
3.87 

<0.10 

Weight% 

<0.01 
1.27 
1.45 

<0.01 
28.2) 
63.02 
<0,01 
<O.OJ 
<0.01 
<0.01 
0.01 

<0.01 
<0.01 
99.98 

Wei2ht% 
38.40 
7.11 
47.04 
7.45 

<0,10 

0.9877 
13.27 
501.2 
511,6 

6786.4 
460.7 
6lll.2 
451.3 

0.9910 

Verified By: _ ... @,M,'2._ _ _ _ Date: t:=5} g., d (;{ 6 
2095-t 0.~homc· .5rrcc-r, CanClll:l Park, CA tJn04 • l"lwnc· Rl8 709-I 1.19 • h1x f!HI '/tW-l91 '> 



PERFOR MAN CE I D:818-709 - 1139 MAY 24'96 

Perfonnance Analytical Inc. 
/\t, (.:)u;,lity bl,.·,rnti·,1 y RESULTS OF BTU ANALYSIS 

PAGE 1 OFl 

Client: TRC Environmental Corporation 

Client Sample m: BFIH-IN-SUMMA-2 
PAI Sample m: P9600715B-003 

Tcil Code: ASTM 1>)588•91 
Analyst: J. Dan Taliaferro 
Matrix: Tedlar Bag & Summa Canister 

Components 

Hydrogen 
0 1tYl?Cn 

Nitrogen 
Carbon Monoxide 
Methane 
Carbon Dioxide 
Hydro.ecn Sulfide 
Ethane 
Propane 
Butanes 
Pentanes. 
Hcxancs 
> Hexanes 
TOTALS 

Components 
C 
H 
0 
N 
s 

Snedfic GravilY (Air fl!: 1) 

• Specific Volume, cu. ft.fib 
• Gross Heatin2 Value. BTU/cu. fl. 
•• Gross Heating Value, BTU/cu. ft. 
.. GrQ,H H~ting Value, BTU/lb, 
•• Net Heating Value BTU/cu. ft. 
•• Net Heating Valuo, BTU/lb 
• Net Heating Vahle B11J/cu. ft. 

Compressibility Pat'tor "Z" (60 'F 14.696 PSiR:) 

• "" Water Saturated at 0.25636 psig 
•• = Dry Gu @ 60 F, 14.696 p11ig 

Date Sampled: 
DatcROQClvcd: 

Volume % 

<0,0J 
1.03 
6.77 

<0.01 
Sl.41 
40,74 
<0.01 
<O.OJ 
<0.01 
<0.01 
<0.01 
<O.OJ 
0.03 

99.98 

Mole:% 
~ 23.lS 

52.11 
21.11 
3.42 

<0.10 

VerlfiodBy:_{? ..... G_. _. ---

4/22/96 
4/24/96 

Weight% 

<0.01 
1.16 
6,68 

<0.01 
29.02 
63,11 
<0.01 
<0.01 
<0.01 
<0.01 
0.01 
0.01 

<O.OJ 
99.99 

Wci2ht% 

39.02 
7.31. 
47,00 
6.67 

<0,10 

0.9821 
13.34 
512.1 
522.8 

6975.0 
470.8 

6281.0 
461.1 

0,9970 

20951 011bom~ Stm:t, Cc111<1gu l'.uk, CA 91Jl)4 • l'hom: 81tl 70<J I IW • P:w RIA 70'.l-7.9l'i 



PE RFOR MANCE ID :818-709-1 139 MA Y 24' 96 

.w:. 

Perfortnancc Analytical Inc. 
Ah Qui,lily 1.:..hm~r.-,ry RESULTS OF BTU ANALYSIS 

PAGE 1 OF l 

Client: TRC Environmental Corporation 

Client Sample m: BFDI-IN·SUMMA•3 
PAI Sample ID: 119600715B--005 

Tclll Code: ASTh1 D3SB8·91 
Analyll: J. Dan Taliaferro 
Matrix: Tedlar Bag & Summa Canister 

Componenu 

Hydrogen 
Oxygen 
Nitrogen 
Carbon Mono,dde 
Methane 
Carbon Dioxide 
Hydro~cn Sulfide 
Ethane 
Propane 
Butanes 
Pcntane, 
Hexanes 
> Heicanes 
TOTALS 

ComponenlB 
C 

Date Sampled: 
Date Rm:ived: 

Volume"• 

<0.01 
1.18 
7.04 

<0.01 
51.17 
40.57 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0.03 

99.99 

Mole% 
23.29 

4/22/96 
4/24/96 

-H 51.99 
0 21.15 
N 3.56 
s <0.10 

Sp~ifi'1 Gravitv (Air= ll 
• Soecific Volume, Ct.I . f\.llb 
• Gross HeRting Value, BTU/cu. ft. 
•• Gross Heating Value. BTIJ/cu. ft. 
.. Gross Heating Value, BTU/lb. 
•• Net Heating Value, BTU/cu. ft. 
u Net HcatlnJt Value. BTU/lb 
• Net HeatinR Value BTU/cu. ft. 

Compressibili ty Factor "Z,. (60 F, 14.696 pslg) 

• • Waler Satwaled al 0.25636 p1i1 
•• • Dry Oas @60 P, 14.696 psig 

Vorified By: _Q ....... (;,: ______ _ 

Weight % 

<0.01 
1.33 
6,93 

<0.01 
28.88 
62.82 
<0.01 
<0.01 
<0.01 
<0.01 
0.01 
0.01 

<0.01 
99.98 

Wei2ht % 
38.83 
7.27 

46.97 
6.93 

<0.10 

0,9822 
13.34 
509.7 
520.) 

6941.0 
468., 
6150.3 
459.0 

0.9970 

20954 O..lx,rnc Sm:.ct, Can(lfr,l l~uk. C:A 1>n04 • Ph(IJw 81(< 709-1 I.J9 • tax f!H< 'i09-l9IS 



~HAIN UF Cll~IUOY Ht:.\..-ORD l 

Project Name bP /./4; /J;u MATRIX r-r--r--.--~~;.::,.:...:::;,::.....~~ I 

Project No.: ;;·--,~¥ 
Sampling Oate(s}:~·=~j/2'6 

Laboratory: _ _,.f-4'-=--r..-------------------
laboratory P. O. 11: ______________ _ 

Shlpplng Alrblll No.: ___ f----,!--=,-------

Shippfn-g Dale(s): ~n ~ 
SP11pper's Name: ,1J.7 ,A/& C/1 

r,,001,< 

r------------=-r---....------===-_j~ 
Sampled t---;~c..==::==--1 'i) 

Date Source Oescriplion ' ' Sample Code 
s 

Commet1IS 

b<'R.#~,,A/- .S~ - / ~~ JS ?crice-• 7 l5"' - o o, 
l.&7,.c, _.-4.,,,;--- ~ -~ -I ~.6:J 5 5 -0()1 

tx1 ~ 
/C, I 

r' 

"-~;)-li?FI/L--1,ll/-~m,,r.;111 - .:::1 

l&t#-~i'"- <. - ;l 1/J};:;.. 
5> - O0J 

~e; ·OVC/ ~I I~~: 
' 

...l 

ld//1-)A~,Lf/1- ~ ILJJb.:> 
r:; - · -11'::Jdj!_ - IJtfT-~ ~~1Ar,.'1- '3 'iJ~~ ,.,, 

<S --1170 'i' 
/_,,- - 0() 1, p ¥ I I ~p~ ~J~z,,, 

~·-

- " ( \ ~ 
~ 

,, if /7.J.J /J l_ I ___________l___ 

Relinquls'1ed by: <....---"'.M1~ffi.E..:_j Oate /Time: o/P~'°"&- /J?~.L.l~ Relinquished by: Da1efTime: 

7J 
fT7 
;;i::, ,, 
D 
;;i::, 
3: 
:0 
z 
n 
fT7 

_J ~ .. 
00 ,_,. 

I~ 
I ,_. 

1~ 
3: 
I) 

-< 
f'v 
.I:,, 

l..D 
0, 

,_. 
0-l 

f'v 
-"'.I 

z 
0 

Received by: ~~ Date/Time: · 9:oo /J .~ Received by: 

REMARKSC"):·~~.S -/d-· ,S' .. .., k.11-"/~ .,().,,, -/,./...,.../-1", l/:,,,.,,.,.r:: , 
Dale/Tim<, ~ c 

/f// ..... Ai.,.-{,, .,¢.,/7~ -M;,..;n~./~ ,,_ ;::-; 

N~ 09 149 
WHITE - U\~ATO AY YELLOW - OFF1CE COPY' 

TRC 
PINl< - FIELO COPY i1C En'ffl>ftrt>Mllal ~lion 

-c 

C 
(J 



APPENDIXD 

CEM CALIBRATION AND DATA SHEETS 



co 

02 

CO2 

NOx 

SO2 

co 

NOx 

Ll .· Ca.libration Gases .· iRC Environrri~ntal Qqrpon:1tion · · · . 
CEM b~fa Sti~~t > < ·•.·. . .. . . . 0:::\~~1 \~if: ·· · · : Mi/ahklO ~,ah 
Firm 
Location 
Tester 
Test No. 
Location 
Date 
TIME 

BFI 
Halifax, Ma 
William Kissel 
1900°F - Run 1 
Flare Outlet 
April 19, 1996 
1150-1250 

Ambient Temp, deg. F = 
MEL Temp, deg. F = 
Bar. Pressure, in Hg = 
Vacuum Gauge = 
Pressure Gauge = 

55 
66.4 
29.5 

5 
2 

C C 
0 

co 
NO 
so 

2 
1:; 
X 
2 

120.0 278.0 ALM038611 
10.2 22.3 ALM026170 
10.1 19.8 ALM026170 

180.0 255.0 ALM043688 
84.6 123.0 ALM021721 

"jiti ~tj!Jf ~" t;i~i ,,~~; : ~~i> ~~~A 
· Zero : 11 - --or - OI 0.01 0I -- o.ol ·- - o~0I ppm 

I .upscale I 118 111 -0.3 119 0.3 o.7 300 
I / Zero <I 0.04 0.36 1.3 0.43 1.6 o.3 PERCENT 
I . Upsc;ale I 
1.·•·· Zero. '<I 
I Upscale! 
Lf:1.!ilii.i] 

10.26 I 10.35 I 0.4 I 10.32 I 0.2 1 -0.11 25.o 
0.07 I 0.07 I 0.0 I 0.04 I -0.2 I -0.2 I PERCENT 

10.02 1 9.86 I -0.8 I 9.93 I -0.5 I 0.41 20.0 
o I o I o.o I o I o.o I o.o I ppm 

Uoscalell 181 1 172 1 -3.0 I 170 I -3.71 -0.7 1 300 
I Zero : 11 0.90 I - o.oo I -0.6 I 1.80 I 0.6 I 1.2 1 ppm 
I Upscale II 84.90 I 79.40 I -3. 71 79. 70 I -3.5 I 0.21 150.o 

I> I 
I ' >• I 

I ··• Zero , I 
I. O~scale I 
I, : Zero ··• ,. I 
I · Upscale •· I 

Cal. Back 
Analyzer 
R 

0.0 
118.0 

0.0 
181.0 

LIMITS · +/- 5% -

Cal. 
Upstream 
Analyzer Bias Check 
Response % of S 

0.0 0.0 
117.0 -0.3 

0.0 0.0 
172.0 -3.0 

LIMIT · +/-5% 

+/-5% 

~!f' 
Response . 

co 0.0 
02 0.04 

CO2 0.07 
NOx 0.00 
SO2 0.9 

+/- 3% • 

Analyzer 
Calib. 
Error 

0.00 
0.16 
0.35 
0.00 
0.60 

. \;~~1g~{ 
: i\hafyzer ·••··. 
·Jles~orise · 

118:0 
10.26 
10.02 

181 .00 
84.90 

LIMIT: · 11 +/- 2% ii 

0 

9.93 

9.82 

24 

2.10 

Analyzer 
Calib. 
Error 

-0.67 
0.24 

-0.40 
0.33 
0.20 

+/- 2% • 

0 

9.78 

10.02 

25 

1.29 

, ... ,,. HIGH •. · ., 

Cal. Ga~ 
Analyzer 

Response 
279.0 
22.44 
19.75 

255.00 
124.6 

ALM063760 
ALM027466 
ALM027466 
ALM009773 
ALM063760 

Analyzer 
Calib. 
Error 

0.33 
0.56 

-0.25 
0.00 
1.07 

+/-2% 

40 CFR 60, Appendix A, Method 6C, subpart 4.1 

CEM190R1.WK4 05/01/96 04:09 PM 



co 

TRC.Envi.ron.,:nenml Cgrporatii:m • 
CEM Dafa Sheet/ .• . . . .. . . 

Firm 
Location 
Tester 
Test No. 
Location 
Date 
TIME 

BFI 
Halifax, Ma 
William Kissel 
1900"F - Run 2 
Flare Outlet 
April 19, 1996 
1325-1425 

Ambient Temp, deg. F = 
MEL Temp, deg. F = 
Bar. Pressure, in Hg = 
Vacuum Gauge = 
Pressure Gauge = 

55 
66.4 
29.5 

5 
2 

.. ; / CaJibration Ga$ei · · • ~~< >J ~!~ ·. :1. · ::Mid T~n~io . High 
C~ 120.0 278.0 ALM038611 ALM063760 
02 10.2 22.3 ALM026170 ALM027466 

CO 10.1 19.8 ALM026170 ALM027466 
NOx 180.0 255.0 ALM043688 ALM009773 
SO2 84.6 123.0 ALM021721 ALM063760 

1l~t •:~~ .• · i,~ ·ti{} e~;g?f 
:.: .-.·:· -· . 

.. ·:··gfti~~n( 
·· .Gas .··· . cone, · ·. 

·• Zero \ U DI DI ~:(!.Of - - · 21 0.7 1 0.71 ppm 
Upscale+ U 118 I 119 1 0.3 I 11a I 0.0 1 -0.3 I 300 0 -1 

02 [~W7J 0.04 0.43 1.6 0.46 1.7 0.1 PERCENT 
LUp$cale t j 10.26 10.32 0.2 10.17 -0.4 -0.6 25.01 9.71 ! 9.64.

1 

co2 I / Zeto t ! 0.07 0.04 -0.2 0.01 o.o 0.2 PERCENT I - I - -
I Upscale/ ! 10.02 9.93 -0.5 9.88 -0.7 -0.3 20.0 I 9.98 I 10.18 

NOx Zeto •<: ! ~~ O O 0.0 O 0.0 0.0 ppm 
.· Opscalel[ --1811 170 1 -3.71 1771 -1.3 1 2.31 300 23 24 

SO2 . Zfilo • \ U ~.90 I 1.80 I 0.6 I 0.90 I 0.0 I -0.6 I ppm 
Opscale JI 84.91 79.701 -3.5 1 78.90 1 -4.0I -0.5 1 150.D 1.13 -0.24 

. ·· .. ,?]' 
··•.·· ... · ....... :.CQ 

LIMITS ... II +7-5% - +/-5% +/- 3% ■ -
Cal. 

Cal. Back Upstream 
Analyzer Analyzer Bias Check 

birt~~ ·2~r'ga~ ·.· ·HIGH · 
Analyzer Analyzer Cal. Gas AnalyzP.r 

.• . M~dyier ••·· Calib. .An~lyzer •··• Calib. Analyzer .·· Calib. 
Resl>onse • Error · Resoonsi:i Error .• Resoonse Error 

Resoonse Resoonse % of Soan co 0.0 0.00 118.0 -0.67 279.0 0.33 
co II zero <> If 0.0 0.0 0.0 02 0.04 0.16 10.26 0.24 22.44 0.56 

118.0 117.0 -0.3 CO2 0.07 0.35 10.02 -0.40 19.75 -0.25 
NOx [ ••·. Zero >• ]f 0.0 0.0 0.0 NOx 0.00 0.00 181.00 0.33 255.00 0.00 

181.0 170.0 -3.7 SO2 0.9 0.60 84.90 0.20 124.6 1.07 
!LIMIT · · .II +/-5% 

LIMIT .··.•.••· +/-2% I +/-2% I +/-2% 

40 C.FR 60, Appendix A, Method 6C, subpart 4.1 

CEM190R2.WK4 05/01/96 04: 11 PM 



co 

02 

CO2 

NOx 

S02 

co 

NOx 

·· ·. · .. · CaHbration C3ases ••. > TRC Envirorirnental Corporation · 
CEM Data Shiet ·.. . . . . Mid . • .. r!igh .•.·•·· .... TaiiklD , > 

·····( cai> .. ·• · •-· Cal . :: .M1c1 '/> •• > Hi~h 
Firm 
Location 
Tester 
Test No. 
Location 
Date 
TIME 

BFI 
Halifax, Ma 
William Kissel 
1900°F - Run 3 
Flare Outlet 
April 19, 1996 
1510-1610 

Ambient Temp, deg. F = 
MEL Temp, deg. F = 
Bar. Pressure, in Hg = 
Vacuum Gauge = 
Pressure Gauge = 

55 
66.4 
29.5 

5 
2 

C 
0 

co 
NO 
so 

~ 

2 
2 
)( 

2 

120.0 278.0 ALM038611 
10.2 22.3 ALM026170 
10.1 19.8 ALM026170 

180.0 255.0 ALM043688 
84.6 123.0 ALM021721 

'iir. ~;;i:ii~. ,~:jf Valu~ ... f i;~4:~. ;i~f f ;!l~t •: :iit"l\ 
1··• ·zero .• ... •- I -·o 2 - o.7 1 · o.3 -o.3 oom 

ALM063760 
ALM027466 
ALM027466 
ALM009773 
ALM063760 

1 Upscale I 11a 11a o.o 119 o.3 o.3 3001 o 1 -2 _ 
I •··· Zero t) I 0.04 0.46 1.7 0.44 1.6 -0.1 PERCENT -
I Upscale I - 10.26 - 10.17 -0.4 10.30 0.2 0.5 25.0 9.85 9.80 
I< Zero . >I 0.07 0.07 0.0 0.05 -0.1 -0.1 PERCENT - - • 
I .Upscale I 10.02 9.88 -0.7 9.88 -0.7 o.o 20.0 9.97 10_19• 
I. Zero . I o o o.o o o.o o.o ppm 
I Upscale JI 181 I ~~ 177 I -1.3 I 1771 -1.3 I 0.0 I 300 
1·•·• Zero >l[- - o.9or 0.90 I o.o I -0.10 I -0.7 I -0.7 I ppm 
l •Upscale> !I 84.901 78.901 -4.0I 80.60 1 -2.91 1.1 1 150.0 
I ........ . : ... _. ........ ... q 
I • ·•···· :• I 

I · Zero. I 
I . u~scate I 
1 • . zero < I 
I. Upscale .· I 

Cal. Back 
Analyzer 
R 

0.0 
118.0 

0.0 
181.0 

CIMITS . +/- 5% Iii 

Cal. 
Upstream 
Analyzer Bias Check 
Response % of S 

0.0 0.0 
117.0 -0.3 

0.0 0.0 
177.0 -1.3 

LIMIT +/-5% 

co 
02 

CO2 
NOx 
S02 

+7=-5% +/- 3% • 

ZERO -·• 6~r:1gas . •· caLGa~ Analyzer 
· .. Atialyi~i·. Calib. ·· Anatyz¢r . 
.Resoonse Error Resoonse 

0.0 0.00 118.0 
0.04 0.16 10.26 
0.07 · 0.35 10.02 
0.00 0.00 181 .00 

0.9 0.60 84.90 

LIMII +/-2% I 

24 24 

2.25 1.97 

HIGH .• 
Analyzer Cal. _Gas · 

Calib. Analyzer 
Error •. Resoonse. 

-0.67 279.0 
0.24 22.44 

-0.40 19.75 
0.33 255.00 
0.20 124.6 

+/-2% I 

Analyzer 
Calib. 
Error 

0.33 
0.56 

-0.25 
0.00 
1.07 

+/- 2% 

40 CFR 60, Appendix A, Method 6C, subpart 4.1 
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co 

02 

CO2 

NOx 

$02 

co 

NOx 

Calibration Gases .• .. TRC Environn,e~~T Corp9ratlc>n 
CEM Data Sheet < . .· I .···· Mid • ·• 1 · >: High ·_._·.··. , . · · > Tank ID ·.· > \ ;ai \: > /) Cai •: · . Mld · · .· · ·· • • Hi~h 
Firm 
Location 
Tester 
Test No. 
Location 
Date 
TIME 

BFI 
Halifax, Ma 
William Kissel 
1500°F - Run 1 
Flare Outlet 
April 22, 1996 
1222-1330 

Ambient Temp, deg. F = 
MEL Temp, deg. F = 
Bar. Pressure, in Hg = 
Vacuum Gauge = 
Pressure Gauge = 

70 
72 

30.15 
5 
2 

] 120.0 278.0 ALM03861 1 
02 10.2 22.3 ALM026170 

co 10.1 19.8 ALM026170 
NOx 180.0 255.0 ALM043688 
SO2 84.6 123.0 ALM021721 

i~!F." Ri1::, i~l ·.·. Fl~,, viiir i~'ift }~!', ,,!ii ·.· · ..... :;f ··. 
< . Zero -r. 11 OI 41 1.3 1 21 o.7 1 -0.71 ppm 
• U_Jj_scale II 1201 1211 0.3 1 118 1 -0.7 1 -1.0 I 300 
I Zero II o.04 I 0.23 I 0.8 I 0.28 I 1.0 I 0.2 1 PERCENT 
I Upscale Ii ~ 10.30 I 10.26 I -0.21 10.09 I -0.8 I -0.7 1 25.0 
I Zero > II 0.09 I 0.18 I 0.5 I 0.22 I 0. 7 1 0.2 1 PERCENT 
I Upscale u--10.05 I 9.90 I -0.8 I 9.84 I -1.1 I -0.3 I 20.0 
I : Zero < Ii o I o I o.o I o I o.o I o.o I ppm 
I Upscale II 182 1 1731 -3.0 I 174 1 -2.7 1 0.3 1 300 
I Zero ·n -0.20]. - 0.00 1 0.11 1.70 1 1.3 1 1.1 1 pp m 
1 Upscale .. II 85.201 81.10 1 -2.1 1 85.70 1 o.3 1 3.1 1 150.0 

Zero •· 
Upscale 

LIMITS 

Cal. 
Cal. Back Upstream 

Analyzer Analyzer 
Response Response 

I· . Zero .. -•- II 0.0 1 4.o 
I Upscale . Ii 120.0 I 121 .0 
I> zero .·.:·. II o.o I o.o 
I Upscale -II 182.0 I 173.0 

DMtT · 

+/- 5% ii 

Lias Check 
% of Span 

1.3 
0.3 
0.0 

-3.0 
+/- 5% 

-co 
02 

CO2 
NOx 
$02 

+/-5% JI +/-3% 

ZERO ·.· ..... ?~IP >•·· 
.:~ii .. @~~ - Analyzer ·-• CaL Gas :. 
. Af,aly;z~r . Calib. • . t,.il~iyi~r- . 
•Response Error .: ReSPOO$e . 

0.0 0.00 120.0 
0.04 0.16 10.30 
0.09 0.45 10.05 
0.00 0.00 182.00 
-0.2 -0.13 85.20 

[If.MF' • +I- 2% II 

12 10 

12.84 12.94 

7.34 7.46 

10 11 

1.32 0.48 

HIGH 
Analyzer . Cal Gas · 

Calib. Analyzer 
Error .···ResPohse .. 

0.00 281 .0 
0.40 22.55 

-0.25 19.76 
0.67 255.00 
0.40 125.2 

+I- 2% II 

ALM063760 
ALM027466 
ALM027466 
ALM009773 
ALM063760 

Analyzer 
Calib. 
Error 

1.00 
1.00 

-0.20 
0.00 
1.47 

+/-2% 

40 CFR 60, Appendix A, Method 6C, subpart 4.1 
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co 

TRC · Envlr.onrnf3n~I Corporation . 
CEM tiiiit~ Sheet \·••·• ·•··.· 

Firm 
Location 
Tester 
Test No. 
Location 
Date 
TIME 

BFI 
Halifax, Ma 
William Kissel 
1500"F - Run 2 
Flare Outlet 
April 22, 1996 

. 1430-1530 

Ambient Temp, deg. F = 
MEL Temp, deg. F = 
Bar. Pressure, in Hg = 
Vacuum Gauge = 
Pressure Gauge = 

70 
72 

30.15 
5 
2 

· ·•··•· · ·•·•···•:.}t.:J:····.calibtatlon Gases.··.· 

~~t i(l:<: ~~r.: .: n& iJi~~~n~'P;~ High ... · 

C~ 120.0 - 278.0 ALM03861 1 ALM063760 
02 10.2 22.3 ALM026170 ALM027466 

CO 10.1 19.8 ALM026170 ALM027466 
NOx 180.0 255.0 ALM043688 ALM009773 
SO2 84.6 123.0 ALM021721 ALM063760 

. liillialValues .. 

~i~r· c~~!U~ f Ii~~ i{.~~~1 .2·~11::·.: .. ·.••cJn~. ..... .tiil. 
I . Zero •? II o I 2 1 0.7T 5 1 ~ I 1.0 1 ppm 
[7.Jpsca@] 120 118 -0. 7 121 0.3 1. 0 300 24 21 

02 j .:: Zere> F ! 0.04 0.28 1.0 0.29 1.0 0.0 PERCENT 
!. Upscale.A 10.30 10.09 -0.8 10.14 -0.6 0.2 25.0 13.281 13.48_ 

CO2 j Zero • j 0.09 0.22 0. 7 0.23 0. 7 0.1 PERCENT - I - • 

NOx 

SO2 

co 

NOx 

I U pscale\ ! 10.05 9.84 -1 .1 9.81 -1 .2 -0.1 20.0 7.11 I 7.24 
j•/ Zero :I o o o.o o o.o o.o ppm 
!! JJpsc;ale!I -- 182 I 174 1 -2.7 1 175 1 -2.3 1 0.3 1 300 
I zerti 1~ -=o.20[ ~ 1.10 1 1.3 1 1.50 1 1.1 1 -0.1 1 ppm 
I Upscale II 85.20 1 85.70 1 0.3 1 84.70 1 -0.3 1 -0.7 1 150.0 

I > Zero > I 
J ,Dpscale I 
I Zero •·•· 1 
I · U~scale I 

Cal. Back 
Analyzer 

0.0 
120.0 

0.0 
182.0 

LIMITS · +/- 5% * 

Cal. 
Upstream 
Analyzer Bias Check 
Response % of S .. 

4.0 1.3 
121 .0 0.3 

0.0 0.0 
173.0 -3.0 

LIMIT +/- 5% 

co 
02 

CO2 
NOx 
SO2 

+]: 5%~ 1 +/- 3% I 
.· ... :,~e;Rq/•: · MID . 
•:• CaLGas· Analyzer < f ~t'. G~s .:· 

:s~ttt Calib. .:. Analyzer. 
Error < Reifoonse 

0.0 0.00 120.0 
0.04 0.16 10.30 
0.09 0.45 10.05 
0.00 0.00 182.00 
-0.2 -0.13 85.20 

!LIMIT> I +/-2% I 

11 11 

2.01 0.41 

. HIGH .· 
Analyzer . Cal. Gas · .. · 

Calib. Analyiet 
Error Resoohse • . 

0.00 281.0 
0.40 22.55 

-0.25 19.76 
0.67 255.00 
0.40 125.2 

I +/-2% 71 II 

Analyzer 
Calib. 
Error 

1.00 
1.00 

-0.20 
0.00 
1.47 

+/-2% 

40 CFR 60, Appendix A, Method 6C, subpart 4.1 

CEM150R2.WK4 05/01/96 04:05 PM 



co 

TRC E:nvi@1fnen~LCorporation .. ·. CEM Data Sheet< .... ... . • .. . 

Firm 
Location 
Tester 
Test No. 
Location 
Date 
TIME 

BFI 
Halifax, Ma 
William Kissel 
1500°F - Run 3 
Flare Outlet 
April 22, 1996 
1725-1825 

Ambient Temp, deg. F = 
MEL Temp, deg. F = 
Bar. Pressure, in Hg = 
Vacuum Gauge = 
Pressure Gauge = 

70 
72 

30.15 
5 
2 

. .. Caljpr.ati_211Gases · 

.·.·•··•· ~it> 1. < i~r< ••• Ji. J1d!.~t19 ..... t-li~~.· ... 
C~ 120.0 278.0 ALM038611 ALM063760 
02 10.2 22.3 ALM026170 ALM027466 

CO 10.1 19.8 ALM026170 ALM027466 
NOx 180.0 255.0 ALM043688 ALM009773 
SO2 84.6 123.0 ALM021721 ALM063760 

ilf if j~i •·•·•.·t;i~iiiii, !:i~~i~~j !:;j~,,~ i~,i~~:;!(~iiti \;tiE~1i'. 
I •• .. ·zero ? ! o o - - 1.7 4 1.3 -0.3 ppm 
I upscaled 120 121 o.3 121 o.3 o.o 300 17 13 

02 I Zero <>I 0.04 0.29 1.0 0.34 1.2 0.2 PERCENT 
! Upsc;:il¢/I 10.30 10.14 -0.6 10.13 -0.7 -o.o 25.o 

iro.(<j 0.09 0.23 0.7 0.29 1 1.0 1 0.3 1 PERCENT I Ze I 
I Wsc.ale .. JI 10.05 9.81 -1.2 9.84 -1.1 0.1 20.0 

NOx II ·> :Zero • ( j 
I :Upscale I 

SO2 II \ZEiro : >I 
I Upscale I 

co 

NOx 

1···.::.:.. ··:·:...:".•• :)/:j 
1 ·• ·•. ·.·.·.· > I 

I··•· Zero :f I 
I u~scale I 
l •··Zero •J 
I u~scal~( I 

o O 0.0 o 0.0 0.0 m 
182 175 -2.3 177 -1.7 0.7 300 

-0.201 1.501 1.1 , 0.501 0.51 -0.71 ppm 
85.20 84.70 -0.3 84.10 -0.7 -0.4 150.0 

Cal. Back 
Analyzer 
R 

0.0 
120.0 

0.0 
182.0 

LIMITS ··• l r +T- 5% Ii 

Cal. 
Upstream 
Analyzer Bias Check 
Response % of S 

4.0 1.3 
121.0 0.3 

0.0 0.0 
173.0 -3.0 

LIMIT +/-5% 

+/-5% 

. ·~sR,Pt ·•cat Gas : 
<M~l~~h ,Respofi~~ 

co 0.0 . 
02 0.04 . 

CO2 0.09 . 
NOx 0.00 
S02 -0.2 

+/- 3% • 

Analyzer 
Calib. 
Error 

0.00 
0.16 
0.45 
0.00 

-0.13 

··6~~,g~i :·· 
.···Anaiyter : 
Resi>onse 

120.0 
10.30 
10.05 

182.00 
85.20 

LIMIT 11 ~+/- 2% * 

12.52 

7.68 

11 

0.83 

Analyzer 
Calib. 
Error 

0.00 
0.40 

-0.25 
0.67 
0.40 

12.68 

7.84 

11 

-0.17 

.. ·•• r!IG.H .: .•.... 
. C~I. Gas .: 
.. Analyzer 
·· R~sponse .· 

281.0 
22.55 
19.76 

255.00 
125.2 

+I- 2% 11 

Analy7"'r 
Calib. 
Error 

1.00 
1.00 

-0.20 
0.00 
.1.47 

+/-2% 

40 CFR 60, Appendix A, Method SC, subpart 4.1 
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APPENDIXE 

CALIBRATION DATA SHEETS 



11 Scott Specialty Gase·s 
-. 

~-230 HAMILTON BOULEVARD SOUTH PLAINFlf.LD NJ 07080 (908)7154-7700 FAX:(90Bl7S4-7303 

CERTIFICATE OF ANALYSIS:lnterference-Free Multi-Component EPA Protocol GAS 
C'11stot1h'I' i\ssny Lllhoratory 
TRC ENVIRONMENT AL Sl:nll SJ'leciiilty 0:iNcs 
ATTN: ED SANTOS 2330 H.:unilti,n BlvJ 
5 WA TBRSIDB CR.OSSING ~uu\h Pl11lnliclJ NJ 07080 
WINDSOR CT 06095 

ANALVTICAL INl-"OKM,\1'1C>N 

Jturrlum,· urd\'r 90PSO:?ll:!0PCO/N::lE. 
S..,,u l'rnjttt #074130:? 

Thia c:ertlliclllion wu · ~rrannod nceordin.t: 1a EPA Trucc11bility Pr(llocol For Auoy and Certific:llti11n or O:ue11u11 Calibr:nin11 SL1111J11rJ• 
-Proocdurc G l S"flcnnbr:r 1993 

. Cylinder Nu111her ALM03861 I 
Cyllndfr Preasure 2000p1i~ 
ANALYZED CYLlNllF.R · 
Compontnl1 
(CARBON MONOXU,E} 
(SULFUR IHOXIIJE) 

(Nl~en CM117727.\79 ) 

Ctrtific11tlon D,11te Ol-19-19116 

Ctrtlfltd Cnncentr11ti1>n 
120ppsn 
90,Sppm 

•l>o not 11811 wlle11 q,lind,r P-.1110 11 bula,w ISO poi1 . . 

Expiration D11t~ 1-19-H.1518 

Analytlca\ Uncerhlinty• 
+t-lfoNIS'r Dlreclly Tr11cn1bl" 

. +l•l~NIS1' l>iredly '1'r .. cra1hlt 

•Agh11lcal -Un~,· ....... , ... ~ !ltou~, ,",,;,,,D mur -~'!!...!'.!'l•'h I\ h:IUII 111,:blp pro:lftlon or lhc _,cmc11I prpC_Cf. __ ----_. _ 

llEPEIUtNCF! S1'ANDARI>. 
Type · Kxplr11tfo11 D11tt 
NTRMl679 08/11/91; 
NTRM 1694 . OS/I 119'1 

JNSTKUMl~N1'A 1'lt >N 
l111tru11uml/Mod~I/Serla1II 
CO:NICOLET/8l~0AAB9il~S8 
S02:NICO' !!T/8~0AA89400lSB . 

C71lnder Number 
ALM041S38 
ALM~0l85 

l>•tr LIIJl CNlibr11tfd 
ll/2611995 
01-19-1996 

Cunt.r111r11tlo11 
97.1 J'JltnCO i11 N~ 
94.4 p11anSOl in N:! 

Arudyli\'al l'l"luc:ipl• 
FTIR 
FTIR 

ANALYZER READINGS ~""Ztan, G115 R•llrft-tt11cf G11., •rs::1'nt G1111 r:aCorrelation CoeffielC"nt) 

CompallC'Rf~ Fir11& Trl11d Analyst, · . CaUhr■ti1111 Curn .. • ,. 
CAADOIII MON01111m U,,111: Ql•lll· 1996 IC~ llllilA: fllllft RrApenao wnlll: ppn ("_,,a1m1111n •A. +1111+C'11 + U11 +l!x 

Zl=U RI• 17.l Tl•l20 2.1 •O RI• 97.1 Tl• 120 r•0,9fflffl 
R2• P7,I ZJ•O Tl•l20 lt2= 97,1 U=O l'2•ll0 ('111111Mla: . A• .7.J)l6f:-OJ 
Z.l•O· TJ•Uq Illa: 97,1 ZJ=O U.cl20 Rh 111,1 ll=t.07U&,IM (.~= 

l\\lc, Co111•, 11f C'.1111. t),I,:; 120 Aw. Co,w. or C11■1. C':rL • I:: : D• I!• 

- -
SUU'UR DIOlCID , r:i.i.e: 01·10-1996 kc,,po•o 111111&: PP•• l>Dlc: 01-19•1996 IIMpol\lO uftlll; ppn ·C.cln.:.!IIIMiun•A.+lb,+Ca- +l>x +Ell 

ZI •II kl• IJo\.4 Tl =90.l z, .. n RI• 9-1,4 Tl=-91.I r=I 
112• ~.4 Z2•0 Tl•90.4 112=- M.4 2.2=0 n■tl,1 CONlllllla; I\= l.461J.II r:. I 
Z.l=O Tl•II0.4 Ill• Y-1,•4 7.l•O Tl•91.I IU• 94,4 B•9.366141!-I C• 4.072~'21!-S 

. A., ... c-•· "'CIIOL e,.,.. 90.4 /Ive. ('.one. orCu.t. CyL• 91.1 l>-= B• 

L_______.· _____ 1 _Jl ___ I 
LE: 9 l (CilMl 96 . 10 ·AVW 



Scott Specialty Gases I■ - 2330 HAM•LTON l!OULEV/IRD SOUTH PLAINF1ELD NJ 07080 (908)754-7700 FAX:(908)754-7303 

CERTIF~CATE OF ANALYSIS: Interference-Free Multi-Component EPA. Protocol GAS 
Customer 
TRC ENVIRONMENTAL 
ATIN: RAY POTIER 
5 WATERSIDE CROSSING 

. RECEIVING DEPARTMENT 
'''INl>SOR ci 06095'. . ,, 
'ANALYTICAL INFORMATION 

Assay Laboratory 
Scott Specialty Gases 
2330 Hamilton Blvd 
South Plainfield NJ 07080 

Purchase order 120pS02/280CO/N2El 
Scott Project #0741303 

. Thlstccrtification was perfonned according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration Standards . ~-=:--.~•· .· - - . . . . 
- ..... ,. ure Gl: September 1993 · . · . 

t·_~{: ~/>;: :.::~·-
} .t'\/ er Nuinber ALM063'.760 · 

:::S:L .. .... , .. ytinder Pressure 2000psit. ··~ . 
· ,:;~.:;2.~,-,,;. iA.NAL YZED CYLINDER ... 

~')~;~\'.~9:*~~~~=~e:~ONOXIDE) . 
; :);\ . (Stm'iUK DIOXIDE) 

'Y:f lr1tr1J.! .. ==73,. 1 

Certification Dat~ 01-18-1996 

Certified Concentration 
278ppm 
123ppm 

Balance 

Expiration Date 1-18-1993 

Analytical Uncertaintv• . ~ 
+ /-1 %NIST Directly Traceable 
+ /-1 %NIST Directly Traceable 

:.-.••.~'(., i t!:~\ not 11K when .:ylinder l'nlUUre ia below 150 paig 

.:·\~;~~~ ;,c:l,&#b-tical acCUftlcv is inclusive <1!' us®! known ~rror aourc~ which llt lea:it includes prcciaion of the measurement proecsaes 

'}i~'° "J!RENCE ST::. Date Cylli,dor Number C-
a,,,,.,,::,, .. ,,... '•,:,: CRM2636 08/12/96 ALM034179 244.2 ppmCO in N2 
\-,:tr·· t~TRM1694 os,11,9., ALM0401ss 94.4 ppmS02 in N2 

,;;( TRUMENTATION 
,_::i.··_;,/_,_~_,( .··.· Iii'triimeot/Model/Seria.1# 
· ,~ .. · . c61NicoLETis220AAB9400258 

-~~~%.sb;i;N1coLET1s22ow940025s 
~'.~}~i{Jt~~,(I 

Date Last Calibrated 
12/26/1995 
01-18-1996 

Analytical Principle 
FTI~ 
FTIR 

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient) 

+;, iS:~~!rnents First Triad Analysis 

', : ... '.,.-~.:,_~,:,i_: ''.C:A.RBON MONO> IDE. Dute; 01-10-1996 Response units: ppm 
Zl=O Rt= 244.2 Ti..,278 

· .. •,,\ 

;i~:t~~?~~t ::-::::::::::_~-_v_::::::. 0_2_::::n::.cz_·_o:::~::::_~-:_2_:7:::~:::yL:::=::::::F:::78_=_=_·_2~:::s:::.2.:::: 

. ,\·.\. S\,.'LfUR OIOXID Date: 0l-10-1996 Response units: ppm 

:-:i,:~\~;~:~~i0t::::;J~ ~::94•4 ~=~:~ ~=:~.4 
Ave. CoDL, ofC112t. Cyl.= 122 

Second Triad Analysis 

Date: 01-18· l 996 Respome unita: ppm 
Zl =O R1 = 244,2 Tl =278 
R2= 244,2 Z2=0 T2=278 
Z3=0 T3=278 R3= 244.2 
Ave. Cone. ofCw,t. Cy!.= 278 

Date: 01-18-1996 Reapomc wilia: ppm 

Zl=O R1=94.4 Tl=123 

R2= 94.4 Z2=0 1'2=123 
23=0 TI=123 R3= 94.4 
Ave. Coor. of Cuat. CyL = 123 

Calibration Curve 
-, • A 

Coocenlnltio11=A+Bx+Cx +Dx +Ex 
r=0.9999999 

Con,,IJUlts: 

B=l.0783E-04 
D= 

A= -7.8316E-03 

C= 
E= 

Cooccntra\ion=A+lix+Cx-+n,: +Ex 

r=l 
Co1111111n1s: 
8=9.36614&-l 
o..: 

A= 1.46931&1-

C= 4.07252E-5 
E= -p~~~:~ 

.______I_I _II ___ _ 
Analyst Tom Delong 



,_ 
- Scott Specialty Gases 

2330 HAMILTON BOULEVARD SOUTH PLAINF!ELl:'1 ~U 07080 /908)754-7700 l'A.X:(903)754-7303 

CERTIFICATE OF Af~ALYSIS: EPA. PROTOCOL GAS CERTiFICl\T!ON 
Customer 
TRC ENVIRONM.ENTAL 
5 Waterside Crossing 
Receiving Department 
Wmdsor CT 06095 · . . . 
. Attn: RAY POTIER 

ANALYTICAL INFOJ.lMATION 

Assr.y Laboratory 
Seo~ Sp<~.::ialty G:tSes 
2330 Hamilton Blvd 
Soiith Plainfield NJ 07080 

Purchase order 28S00 
Scott Projeet,#0743Si!S 

. ~ ;Jrtification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous .Calibration Standards 
- _· ·· ure GlSeptcmber 1993 · · · _ . . . · . · · , 

Number ALM026110 
Pressure 2000psig 
ED CYLINDER _ 
ts 
. DIOXIDE) 

Certification Date 03-22-1996 

Certified Concentration 
10.2% 
10.2% 

Balance 

i.,..-.,r'"-

"'.b_en <--ylilr:ler Prea&IIJ'c ia below 150 p,1ig C · 

Expiration Date 3-22-1999 

Analytical Uncertainty•_ 
+ /-1 %NIST Directly Traceable 
+ /-NIS1' Direc~y Traceable 

-c11n1~x._:. i11e:lwivc 01' uaual mown 1:rror IOW'tU whicb at leut ~~_cilion of tlie meuurement proca,eea 

ENCESTANDARD 
- Expiration Date 

12/21/96 . 
. lli23/96 

,iJENTATION 
nt/Model/Serial# - -

RIBAJ AIA-23/5657161705 . 
IBNMPA-21A/8506581308 

Cylinder Number 
ALM047422 
ALM032048 

- Da.u Last Calibrated 
03/11/1996 
0~/11/1996 --~ ... i~::-✓ 

. ' Concentration 
17.95 %CO2 in N2 
9.68 %02 in N2 

Analytical Princi1 ,le 
·· NDIR 
· Paramagnel k, 

R=Ret't:renee Gas 1':..:Test Gas r=Correlation Coefficient..,) ___ _ 

l<'irst Tril4u An11lysis 

Date: 03-,.2-.~R.aa;x,nacllllita: % 

Zl=O Rl= 17.95 ··n=10 .2 
R'.t:,, 1?.95 2.2=0 
2.3:.-0 'l'.>=10.J 

.. ·T.2=111.:t 

·R3= li.9S 

Dale: 03-22-1996 Response unita: " 

21 .,o Rl = 9.68 Tl =10.2 
R2.= 9.68 Z2=0 T.2=10.2 

Z3=0 1'3=10.2 R3= 9.68 
Ave. Cow:. ofCuat. Cyl.= 10.2 

· · Second Triad Aoalysi:; · 

---7 ! 

._____~ 

Calibration Curvl' 

Conc.-,n~1'!1tion=t\+Bx+Cx;,i +Dx
1 

+Ex ~ 

r=0S-9~1" 

Consb.Vlht: 

1:1=5.'13L.5E-05 
D,.. 

A= ·3.i~61:!E-02 
C= 
C-" 

Conccnlralion=A+Bx+cx · +D,c +& 

r=0.9999944 
CollSIIIDla: 

B= I. 76'14&05 

D= 

A= -2.84!16E.-02 

....______J ____ I __ , 11.______·• __,J 
Analyst John O'Shea 



CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer 
TRC ENVIRONMENT AL 
Boott Mills South 
Foot of John Street 
Lowell MA . 01852 _ . 

--Attn:: CAREN O'BRIEN : 
',,-. ·· · 

ANALYTICAL INFORMATION -

Assay Laboratory 
Scott Specialty Gases 
2330 Hamilton Blvd 
South Plainfield NJ 07080 

FAX:(908)754-7303 

Purchase order to3527 
Scott Project #0730155 

Thii:~rtification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration Standards 
-Proijdure 1 September 1993 _ ··, --

· ··~~ ·i~.-;·:.'~':i,.;:~.·:.~; ;J.,1\i :· .: : ·' . ·. -- 1 
• . "• 

_ ->.c, :·\'it:'.'' C1-6'.-.er Number ALM027466 -Certification Date 10-03-1994 Expiration Date10-03-1997 
_ ; : _, _: ::)_:,:'. __ :{C!;rlli,:i~er Pressure 2000psig: 

, ANALVZED CYLINDER- -
' : Components : ' 

,:,-:. (CARBON DIOXIDE) 

(~~fEN) 

(N"itrogen asm7379 ) 
. :~· .. ;"· . 

Certified Concentration 
-_ 19.8_% 

22.3% 

Balance 

Analytical Uncertaintt" 
+ /-1 %NIST Directly Traceable 
+ /-NIST Directly Traceable 

l 

· •6;, not uae when cylinder PftlSl1ff ia below ISO peia 

- ·';;_AlaalYtical accuracy ia inchlaive of 111\1111 bl~ error aourc:ea which at leut iDcludea pn:ciaion of the meuuranc:nt proceaw 
... -,~<:;~~:~~\ . 

REFERENCE STANDARD -
_:::.: . .-: ;{ T.ma~·-t Expiration Daie ~- •3•0 , 

-- ./·/S2<:·•\· · SRM2745 10/30/97 · -r~~%lt~~:~~2659 10/31/94 

Cylinder Number 
SX20316 
ALM017576 

Concentration 
15.8 %CO2 in N2 
20.6 %02 in N2 

Analyst Adela Sy 



' ~ 

Scott Specialty Gases 
2330 HAMILTON BOULEVARD SOUTH PLAINFIELD NJ 07080 (908)754-7700 FAX:(908)754-7303 

CERTIFICATE OF ANAL YSIS:lnterference-Free Multi-Component EPA Protocol GAS 
Customer 
TRC ENVIRONMENT AL 
Boot Mills South 
Foot of John Street 
Lowell MA 01852 · 
Attn.: CAREN O'BRIEN 

ANALYTICAL INFORMATION 

Assay Laboratory 
Scott Specialty Gases 
2330 Hamilton Blvd 
South Plainfield NJ 07080 

Purchase order L27131 
Scott Project #0736708 

Th,ii~rtification was perfonned according to EPA Traceability Protocol For Assay and Certification of Gaseous Cahbration Standards 
- :""'"' '.'. ure Gl September 1993 . . 

<" ~·-, . . . . er Number ALM043688 
' ,.\ . .::,o_ .. ,w'li?:Cy&der Pressure 2000psig 

. t!ff:ANAL YZED CYLINDER 
·~ -~_};'::·eomponents _r; ''ii:;;-,-,-:_~TlUC OXIDE) 

;~~£~:~~~"! <aS7727J79) 
·- ~.'.':~;r,1,:;;.'J'otal Oxides of Nitrogen 

Certification Date 07-31-1995 

Certified Concentration 
180ppm 

Balance 
180ppm 

Expiration Date 7-31-1997 

Analytical Uncertainty• 
+ /-1 %NIST Directly Traceable 

Reference Value Only 
;t~..,_~ me when cylinder Preaaure ia below 150 p1i1 
· :S ' · · accuru ill incluaivc of uaual known error sources which at )cut includes recillion of die measurement roceuea 
~~ 

UMENTATION 
eat/Model/Serial# 

CO/lOS/~5404 225 

Cylinder Number 
ALM036278 

Date Last Calibrated . 
07/10/1995 

Concentration 
245 ppmNO in N2 

Analytical Principle 
CHEMILUMINESCENCE 

R=Reference Gas T=Test Gas r=Correlation Coefficient) 

First Triad Analysis Second Triad Analysis 

Date: 07-10-1995 R.esponae unila: ppm Date: 07-31-1995 Rapome unila: ppm 

Zl :sO R1 = 245 Tl ,.180 Zl=O Rl= 245 Tl=181 
R2= 24S Z2=0 n .. 180 R2= 245 Z2=0 1'2=180 

Z3=0 TI=l80 R3= 24S Z3=0 TI=180 R3 :4.'l 

Ave. Cone. of Cuat. Cyl. = 180 Ave. Cone. of Cuat. Cyl."' 180 

Calibration Cune 

Concentration=A+Bx+Cx-+ox· +Ex 

r=0.99999 

Conatanla: A= 4.315S67E-02 

B=0.4599E+OO C= 

D= E= 

__ I I._____ ___ I I:::::::==::::=_~ 
__ I I II._________, 

Analyst Steven 

:_:)i:i'. :--_:_-,;:;*t~~~:·::\~;'.~~~~~~~~~;~r:>::p:;:~~0~::;;;~~~f;~~\\if1i~F,rf::~~;.;~;~::~1}i'";~~~~'.:t.~::'.~'.~~•-~-,~;:~::~s;1)f~;;i~;;!;~~:~¥.::~{~\i~\~T;;½;~i:il~i';,,;;i1ii;:~:_::~:)~~~~i:~,:::~1:::'.:;,1';>'.::;'.:~::\;:-;:'.~~~;:~:;.-.-



Scott Specialty Gases 
2330 HAMILTON BOULEVARD SOUTH PLAINFIELD NJ 07080 (908)754-7700 FAX:(908)754-7303 

. 
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer 
TRCENVIRONMENTAL 
Boott Mills South 
Foot of John Street 
Lowell MA 01852 
Attn.: CAREN O'BRIEN 

ANALYTICAL INFORM.\.TION 

Assay L;iboratory 
Scott Specialty Gases 
2330 Hamilton Blvd 
South Plainfield NJ 07080 

Purchase order T03890 
Scott Project #0734034 

Thi(ccrtification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration Standards 
-~urc 01 September 1993 · · · 
':,;/:) .· ' ' 

.. Cylinder Number ALM 009773 . 

. Cylinder Pressure 2000psig 
.,;- •}'y;-:ANALVZED CYLINDER 
:-\:.: .• c,;::; Components 

i-- .:- (NJ:qt!C OXIDE) 

.,_;)}i)I 
'(N'Jtn:igen cas7727379 ) 
)'otal Oxides of N"atrogen 

Certif1eation Date 04-24-1995 

Certified Concentration 
255ppm 

Balance 
25Sppm 

Expiration Date 4-24-1997 

Analytical Uncertainty• 
+ /-1 '%NIST Directly Traceable 

Rt-ference Value Only 
· · _·_•Do IMll uae whcu ~lmclcr Pt-mun ii below 1S0 paig 

.•~ ICCU!!£Y ia inclusive of UIUll DOWD enor IOUJ'CCI which at l•ast includes preciiioo of tbe measurement processes 
·.\·_ .~;:!\;{~ 
REFERENCE STANDARD 
Type,/c' Expiration Date 

· NTRM1685 08/04/96 
. ·:· '. -'· 

Cylinder Number 
ALM036278 

Date Last Calibrated 
04/01/1995 

Concentration 
245 ppmNO in N2 

Analytical Principle 
CHEMlLUMINESCENCB . 

ANALYZER READINGS (Z=Zero Gas R=Referenc(' Gas T=Test Gas r=Correlatioo Cot'titeient) 

·•• rJ·:: ~ 111~ nents Flrst Ti-iad Analysis Second Triad Analysis Calibration Curve 

·. NITRIC OXIDE 

:· ,. . : ~-,· 

· ·<.'.Special Notes 

Dale: 04-14-1995 ReaJ>-UDib: ppm 

Zl =O lU = 245 Tl =2SS 
R2= 245 Z2=0 T2=2S5 

Z3=0 1'3=255 R3= 245 
Ave. Cone:. of CwiL Cyl. -= 255 

Dote: 04-24-1995 Reapome unill: ppm 
Zl =O Rl = 245 Tl =254 
R2= 245 Z2=0 
Z3=0 1'3=254 

1'2=254 
R3= 245 

Ave. Cone. of Cua'- Cyl. = 2S4 

Concentntioo=A+Bx+Cx-+Dx- +Ex 

r=0.99999 

Conalmlta: A= 4.315567E-02 

B=0.4S99E+OO C= 

D= E= 

._______,II.____ ___ I I:==:===:::=======:! 

._______,I I 11 I-
Sy 



Scott Specialty Gases IIJ - 2330 HAMILTON BOULEVARD SOUTH PLAINFIELD NJ 07080 (908)754-7700 FAX:(908)754-7303 

CERTIFICATE OF ANALYSIS:lnterference-Free Multi-Component EPA Protocol GAS 
Customer Assay Laboratory 
TRC ENVIRONMENTAL Scott Specialty Gases 
Boot Mills South 2330 Hamilton Blvd 
Foot of John Street South Plainfield NJ 07080 
Lowell MA 01852 
A.!1'1•: CAREN O'BRIEN 
~.~'.,, ....... 

. ANALYTICAL INFORMATION . 

Purchase order 28097 
Scott Project #07 40266 

· ~~rtification was performed acconting to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration Standardli 
- ,,.:-;;, ure 01 Septcntbcr 1~93 .. ···. . . . ' . · •\ ,.' · . /!':' ''· _. : · \ ·. ·. · · ·· · ·. 

:_:~\;:.:~~~~S!%~~ . ~',~~. er Number ALM02_1721 
:·;•~·-'. .. .;• -·>,,;:::::-: .• . Cylllitier Pressure 2000ps1g 

, , ,.-;,,t\':r~ANALYZED CYLINDER 

:-~fi:t'.1l~)t;~-E~~~=~~~ONOXIDE) 
}ck ( (SUJ'.,FUR DIOXIDE) 

\0t1\1Jf;~ cum737, > 

Certuacation Da~ 11~27-1995 ·· 

Certified Concentration 
62.0ppm 
84.6ppm 

Balance 

Expiration Datell-27-1997 

Analytical Uncertainty• 
+/-!%NIST Direcdy Traceable 
+/-1%NIST Direcdy Traceable 

.,.· ,.,, . . ~~ DOt - when cylinder Praaure ia below 150 peig 

: 
•. 

•:··;:·"·'c;.,·_•:·•~-.?,,"'.'-_•_.'.·_·,:. i~~ IICC\U'IICY ia incluaive of UIUIII known error IIOlll'Cca which Ill least includea precision of the mmuremenl proc:c:aaea 
-. ~ i:i ··~: .... )-.:t ' . 

REFERENCE STANDARD 
~ l,;'{i · · Expiration Date 

-, · TRM1679 08111196 
. .. . 1694 · OS/11/97 

. ·. 
'~ ; ;. · 

INSTRUMENTATION 
· liistniineut/Model/Serial#. 
c9:~~~coLET t8220AAB9400258 

.,v·SOt;1'iJCOLET/8220AAB940058 

:;~t~i;~ 

Cylinder Number 
ALM041538 
ALM04018S 

Date Last Calibrated 
10/27/1995 
12-01-1995 

Concentration 
97 .1 ppmCO in N2 

. 94.4 ppmS02 in N2 

Analytical Principle . 
FrIR 

· FTIR 

ANALYZER READINGS (Z=Zero Gas R=Ref'erence Gas T=Test Gas r=Correlation Coeff"acient) 

,, . ·I?t\!~~~nents Fant Triad Analysis 
•·

0
~'""•·. CARBON MONOJ IIDE Date: 11-:..0-1995 Rapomc unita: ppm 

'~~~11:iii;,:, ~~t. _;:~,- ~:;:, 
':.~~1lffe aoxJD • ~~~~·~=::.:-!:~ 

Z3=0 D=84.5 R3• 94.4 

Second Triad Analysis 

Dale: 11-27-1995 Rapome unit,: ppm 
Zt=O Rl= 97.1 TI=62.0 

R2= 97.1 Z2=0 T2s62.0 

23=0 T3=62.0 R3• 97.1 

Ave. Cone. of CUit. CyL = 62 

Dale: 11-27-1995 Raponae unila: ppm 

Zl =O R1 = 94.4 TI =84. 7 
R2= 94.4 Z2•0 T2•84.8 
Z3=0 TI=84.6 IU• 94.4 
Ave. Cone. ofCuot. CyL= 84.7 

Calibration Curve 

CODCeDlftlion=A+Bx+Cx +Ox +Ex 
r=0. 9999999 

Co111t11nta: 

B= 1.0783E-04 

D= 

A= -7.83168-03 

C= 
E= 

Concenlration=A+Bx+Cx +D1t +Ex 

r=t 

Col'lllanta: 
8=9.366146-1 

D= 

A.,. 1.4693JE-1 

C= 4.072526-.5 
E,. \{~ii Ave. COIi<,. of Cwt. Cyl. = 84 • .5 

....___I .____I ____.IJ..____ ____ 
;i1L~f1; - Analyst Tom Delong 



Calibrated By: Brian Kelly 

Date: 4/3/96 

o.s S.810 

1.0 8.130 

2.0 11.280 

METHOD 5 DRY GAS METER CALIBRATION 

S.990 6S.0 74 

8.410 65.0 86 

11.680 65.0 90 

CALCULATIONS 

Barometric Pressure, Pb = 

Meter Box No. : 

79 76 

81 83 

83 87 

Average 

1S.0 

1S.0 

15.0 

y delta H @ 

Vw • Pb * (tda + 460) 0.0317 * dH 

Vd * (Pb+ dH/13.6) * (tw + 460) Pb * (tdo + 460) 

Y = Ratio of reading of wet test meter to dry gas meter; 
Tolerance for individual value :t: 0.02 from average 

. [ 

delta H @ = Orifice pressure differential that equates to 0.75 cfin of air 
at 68°F and 29 .92 inches of mercury, in. H20; 
Tolerance for individual values* 0.20 from average 

29.81 in. Hg 

8138 

0.990 1.812 0.006 0.044 

0.998 1.845 0.002 0.011 

1.000 1.910 0.004 0.054 

0.996 1 

(tw + 460) * T 
]"2 

Vw 



METER BOX CALIBRATION WORKSHEET 

Time Inlet Outlet Meter Box Ser.# '-!°fJfq 6 Minutes Temp. Temp. ?-t 3K" 

~ I 7y OGM Serial# BAR Press (PB) 
0 7_q. r--/ 

2 f l 7i 
AH Calibrated by 

(D [J , t<ol] 
~3 79 1.0 

4 2.0 

6 ~3 19 ynalDGM Final WTM 
I 0, 7- --Zf1 CL/I)<-. J\ 

f-s 
Initial DGM Initial WTM 

8 19 t/Oll. ZSO ~Jqt. 3;;_ 
10 ~] 79 Net DGM Net WTM 

S.91 5~[(·/ 
12 8C-J r-o 
14 

R-lJ 8-() Vac. In. HG. -· Average DGM 
Temperature 

15 r~ ~o 31~ 7b,3J 
flVb 71.~5 79, t I 

Y= = 

AH= f r 
Wet Test Meter Temperature 6' ~-

~ 

-
Total Time, minutes; seconds (iS.O J 



METER BOX CALIBRATION WORKSHEET 
-

Time Inlet Outlet Meter Box Ser.# l//;79£, Minutes Temp. Temp. ?13~ 

rs- ~o 
0GM Serial # BAR Press (PB) 

0 2-f.rl 
2 ~) 

AH Calib rated by w .5 
(]./<:, lf;J 

4 ~ I 
(g) 

~e, 2.0 

6 at:. f I 
Final DGM bFinal WTM f uz/. IL// L/1 z_, t 

8 ~ ~( 
Initial DGM S- lnitialWTM 

'-{12.?lr [, ~OC/. f;'> 
10 [-( ~ ( 

Net DGM Net WTM 

f- /5 12 ?'7 g·/ P~4! 
14 ¥7 Y' I Vac. in. HG. · Average DGM 

. Temperature 

15 F7 ? ) 
'3,0 f S- We/ 

AU6 ~b• l , ~o,77 
Y= = 

aH : f J 
Wet Test Meter Temperature b -) ,, 

Total Time, minutes; seconds ~ 



METER BOX CALIBRATION WORKSHEET 

Time Inlet Outlet Meter Box Ser. # Date 
Minutes Temp. Temp. 9'- l 1V c.1 I~ I 7-t 

f~ <?Z-
0GM Serial# BAR Press;PB) 

0 :29-~ 

2 C)o ~2--
~H Calibrated by 

.5 

4 q () ~L/ ~ (3. l(c-/ IJ () 
V 

6 ·pJ r;al°JM _ Final WTM 
-C, I '? ~ oi:. ?LJZ,S-./7 

7/ 
Initial DGM lnitial WTM 

8 f·J l/2l,. 38'~ be/1~.ye, 
10 91 R7 

NetDGM Net WTM 

/IL 6y( //, ~'( 
12 7/ ~ ) 

( 

14 r·J Vac. in. HG. · Average DGM 

C· I Temperature 
I , 

"J "- Gr;-~-~ 15 
~/ 

f] 

AV6 7'{)Jjl / f2,.(, ~ 
Y= = 

.AH: f J . ' 
Wet Test Meter Temperature ts-
Total Tlme, minutes; seconds ~ 



Thermocouple 
Number 

I 

J 

3 

i 
~ 

I 

J.. 

3 

c/ 
~ 

AF-018 

Thermocou, Calibration Form 

~)! 8/38 
Temperature Reference Temperature 

Reading 1 Temperature 1 Reading 2 

2.vz. ~o g;o 

2(/I 2.0D g;o 

;lo/ ;2.()0 51;0 

~o l za, 5fl0 

c:lt) f :loo ~{) 

6'9/ s-o ~ 

5D 50 -:;15 

50 fl; ~ 

so S-o N 
5l) (;t) 11/ 

~cK--, _) 
.J 

Signature of Person Performing 
calibration 

Reference Temperature 
Temperature 2 Readlng3 

Oo ro1 

g;o 70 I 

S'°OfJ #I 
S"'e?o ro1 
~00 ?(:; / 

?< / IJO 

~ 91 
~- ~, 
-,s / I)() 

~ 99 

10 ,,. t;-S-I r 
Callbratlon Date 

Reference 
Temperature 3 

7P~ 

f/)0 

,oo 
-;oo 

700 

~ e,,c;, 

/ ov 

/ 170 

/ DO 

/ Pe:> 

TRC 



Calibrated By: Scott James 

Date: 5/9/96 

0.5 5.840 

1.0 8.120 

2.0 11.250 

METHOD 5 DRY GAS METER CALIBRATION 

Barometric Pressure, Pb = 30.42 in. Hg 

Meter Box No.: 8138 

5.974 71.0 86 80 83 15.0 0.999 1.793 

8.333 72.0 88 84 86 15.0 0.997 1.851 

11.567 72.0 92 85 89 15.0 0.998 1.923 

Average 0.998 1.856 

CALCULATIONS 

y delta H @ 

Vw * Pb * (tda + 460) 0.0317 * dH (tw + 460) * T 

------------------- ------ ---------------------
Vd * (Pb + dH/13.6) * (tw + 460) Pb * (tdo + 460) 

Y = Ratio of reading of wet test meter to dry gas meter; 
Tolerance for individual value ± 0.02 from average 

delta H @ = Orifice pressure differential that equates to 0.75 cfm of air 
at 68°F and 29.92 inches of mercury, in. H20; 
Tolerance for individual values ± 0.20 from average 

Vw 

0.001 0.063 

0.001 0.005 

0.000 0.067 

* [ ----



METER BOX CALIBRATION WORKSHEET 

Time Inlet Outlet Meter Box S~r If I p ate_ 
Minutes Temp. Temp. 

I ~ l :s~· s/o, /9.6 
I 

DGM Serial# BAR Press <PB) 
0 

t 8 LJ 78 <x13'2 30.4d. l 

A H Calibrated by 
2 8s 79 ~ J./ ( 

?]5' 79 
1.0 

4 2.0 

8£ ~C) 
Final OGM Final WTtv, 

6 
~3'8. 8 7-£ {59 6, 3 { 

$I 
Initial DGM Jnttial WTM 

8 ?J 7 ;2.3d. 9 O;). 6Sqt),Sd-. 

10 87 8 J 
Net DGM Net WTM 

<o( Zd-
~.974 5,8L/ 

12 

14 <3( 3~ Vac. in. HG. Average DGM 
Temperature 

15 g.( s~ ~-0 48 3_ I 

Alie.= '3S-.~ %). 4 
Y= = 

AH: [ r 
, 

Wet Test Meter Temperature ti~ 

Total Time, minutes; seconds 15.0 

Calculations 

y ~Ha 

Vw Pb (td + 460} 
0.0317 ~H [{tw\~)er 

V d (Pb + 1 ~~ ) ( t w + 460 ) 
Pb(t d + 460) 

~4/A 



METER BOX CALIBRATION WORKSHEET 

Time Inlet Outlet Meter Box SJer If I p ate_ 
Minutes Temp. Temp. '3_1"3~ S/9/ct,( 

DGM Serial# BAR Press l~B) 
0 1, ~7 '83 <313t 30, L{ ;). 

\ 

I .6.H Cali~rated by 
2 g7 83 .5 ~-1-@ 

, 

4 87 ~3 2.0 

6 ii 5 '3 
Final OGM Final WTl\,1 

~.~D.3D3 { (17.SI 

'3'3 gy Initial DGM .Initial WTM 
8 

~ '-1/.97 0 [ £ ocr \ 3 °1 

10 ~~ ~ LJ Net DGM Net WTM 

12 gq ~Y-
g,"333 ~. i~ 

14 gc, ~4 Vac. in. HG. Average DGM 
Temperature 

15 gq 8 L! ~-6 ~~-~ 

A~ -:: 8~ ~3.t; 
Y= = 

.6. H = t r 
, 

Wet Test Meter Temperature / d. o 

Total Time, minutes; seconds 15.0 

ca1culatlona 

y L\Ho 

vw Pb (td + 460} 
0.0317 L\H [(t·\~)er 

vd (Pb+ 1~~ ) (tw + 460) 
Pb(t d + 46a) 



METER BOX CALIBRATION WORKSHEET 

Time Inlet Outlet Meter Sox S!-r .it I pate 
Minutes Temp. Temp. ~ J,~ ~-' S/c;/c,f;, 

8LI 
DGM Serial# BAR Press <~B) 

0 /~9 81-35 30, Lf ~ 
\ 

. ' 

8£ 
AH Calibrated by 

2 er~ .5 ~-r 1.0 ' 
4 er~ <3~ ® 
6 9~ ~s- Final OGM Final WT~ 

::J t. .?. .7 I 0 66~0.s-~ 

'1~ 
Initial DGM .lnUial WTM 

8 ~~ ~s:a. t43 (( O°l.30 

10 /:J gs- Net DGM Net WTM 

~3 gs-. l I. S'l 7 I l. d-S-
12 

14 '73 8~ Vac. in. HG. Average DGM 
Temperature 

15 93 '86 d ,o <Bg, { S: 

Aue= '1J. J '8S". ~ 
Y= = 

.6. H = t r 
, 

Wet Test Meter Temperature 7 ~0 

Total Time, minutes; seconds 15.0 

CalculaUon• 

y tiHa 

vw Pb (td + ~60) 0.0317 6H ['t·+t)er 
V d (Pb + 1 !~_) ( t w + 460 ) 

Pb(t d + 46a) 



. . 
Thermocouple T1mptratur1 Referanca Tam~ra!1Jt9 Rtft renea Tampera!1Jra Reference 

Number Raadlng 1 Temperature 1 Readlng 2 Tempara!1Jra 2 Reading 3 Temperature 3 

# I . 33° 0c),.0°F ~$3 
C, 

~S0°F Ss/'r- S.S-0°F 
0 

ISO"J. i= /saJ' 

3"30 ~5 ~ G - ss1° IS'Ol°F 

3d.., :)$";)" S~ I 
0 

ISO/ 0 

A-....e = 33 °F )S~~.F SS-/°F iS°0/°F 
- . 

1i ~ s3° 3J-.O e1F ~S l
6 0 

~ S-0.0 F ss, 0 ss-0° f= I fiDI 0 JSOo 

33° :lS-3() 5SJ" I SOI 
0 

;> 6 0 :2SJ.o 
: SSIC:, 1Sor 0 

Av(,, -:: '33°F 2sa"F ss,01= /~6/"F 

#3 sLI "' sc). .D°F 2S3° :i.so0 r: SS/ C) Ss-o~F 1501° JS-roe 

33° :lS3 (!) · SS/ 0
· / E;O J 

0 

3 4 ° :is~ ., 561° l ~o l ~ 

~ ve-= 3yo )S3e ss-," JS-ot" 

-# Li 34 ° 3~:0 °F :lS3~-- )S-C>° F Sol() SS'0 °F I s-o, C) l s-ooc 

3'3" :l Sc)." s~,o JS 01" 

3 '3 (?) 2S:S
0 s~,o ISO/t!J 

Avt. -= '3~ 0 ~S-3 0 S"SI" I SO/ 
0 

- ·•-.. ~--

~ 
. Signature of P rson P · Callbratfan Data 

Calibration 
8 

/ .. TRC 
•.• :· : .· .. . . 



.. 
Thermocouple Temperature Reference Tem~rature Reftranca Temperature 

Number flaadlng 1 Temperature 1 Reading 2 Temperature 2 Readlng 3 

# s- 33° ~OF ~S3° ;).S-QOF s-s, ~ 
-

3 3° ~si'° - ss-,c> 

"34 Cl ~~it, ss-1° 

Al/e:::: 33° ~ 

:;lS3 · SSJ " 

' 

-- ·· -··--

~ s-/o,/qb 
Signature of rson P · caUbratlon Data 

Caflbratlon 
18 

Refaranca 
Temparatura 3 

SS-D°F 

-

" 

/!:;(Jf{> fS{X 

I SO I c> 

I SOI 
0 

iS"t>/ 0 

. 

.. TRC 
•. 

•. • • . 



APPENDIXF 

FACILITY PROCESS DATA 
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TAC Environmental 
Corporation 

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

1-800-TRC-5601 
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