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Lafdlaw—€45s Recovery Systems
39899 Ballontine Dr. Suite 275
Newark, CA. 94560

To: Mr. Matt L. Nourot, Mechanical Engineer
Subject: Newby Island Plant 2 Site I.C. Engine”s Emissions Test

Test Date: February 7 & 8, 1990

Sampling Location: Muffler outlets of the #1, 2 and 3 I.C.
engines operated at Gas Recovery Systems Newby Island Plant 2
site in Milpitas, California.

Sampling Personnel: Mike Wiley and Dan Cartner of BEST
ENVIRONMENTAL.

Process Description: Gas Recovery Systems operates a seven
engines at the Newby Island Plant 2 site. The three engines
tested were Waukesha Model VHP7200 GL I.C. engines rated at 1100
kilowatts (1375 kva) and burn landfill gas fuel. The engines
operated at approximately 1000 kilowatts during the test period.

THC, and TNMHC were performed at the engine muffler outlets.
Stack gas temperatures, moisture content and volumetric N
flowrates were determined at-all locations. -
Sampling Methods: The following Source Test Methods of the Bay
Area Air Quality Management District (BAAQMD) and the Californla
Air Resources Board (CARB) were used:

CARB 1-100 Continuous NOx, 02, CO2, co, THC

Instrumentation:

TECO Model 10 NOx analyzer

Horita Model PIR 2000 CO2 analyzer

Infrared Model IR-2200 02 analyzer

TECO Model 48 CO amnalyzer

Bendix Model 8401 Hydrocarbon analyzer

"Standard pitot tube, inclined manometer, ‘thermocouple

LSI Model 100 Method 5 sampling .box

Test Program: Three thirty minute test runs for NOx, CO, COZ 02;-

Methed ST-17 Stacg Velocity and Volumetric Flow Rate
. . \ )
Method ST-23 Water Vapor Sampling. -

J




Test Results: Table 1 presents the results of the #1 engine
emissions tests. Average NOx concentration and emission rate were
23 ppm and 0.66 1b/hr. CO concentration and emission rate were
506 ppm and 8.95 lb/hr. No detectable level of TNMHC was
measured.

Table 2 presents the results of the #2 engine emissions tests.
Average NOx concentration and emission rate were 25 ppm and 0.64
1b/hr. CO concentration and emisslon rate were 486 ppm and 7.61
1b/hr. No detectable level of TNMHC was measured.

Table 3 presents the results of the #3 engine emissions tests.
Average NOx concentration and emission rate were 39 ppm and 1.03
1b/hr. CO concentration and emission rate were 493 ppm and 7.93
1b/hr. No detectable level of TNMHC was measured.

Field data sheets, strip chart recordings, calibration gas
certifications and volumetric flowrate calculations are appended
to this report. If there are any questions, please call Dan
Cartaner at (415) 784-0706. : '

Submitted by, .

Lo (Gt
Dan Cartner - .

Air Pollutionfponsgltadt
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TABLE 1
NEWBY ISLAND TEST RESULTS

#1 ENGINE
iy TR T avemace
TEST TIME 1346-1416 1424-1454 1459-1529
S
S S T e
vor em T T s
vom @aror s T TS s
o aem  Tsoo TTTTTTsio T Tsor 0 sos
rac, ppm 2800 2800 2700 2733
amac, ppm <10 <o <0 <0
svorm | sors  ao7s 4079 - s079
w20, 1 1. ites i s
Nox, 1b/nr  0.64  o0-67 - 0.67 0.6
Go, 1esmr. | s.8s 9.3 8.9 8.95
TNMEC, 1n/nr | <0.09  <0.09  <0.09  <0.08

TNMHC = Total Non-Methane Hydrocarbons
THC = Total Hydrocarbons

CO = Carbon Monoxide

02 = Oxygen

C02 = Carbon Dioxide

NOx = Total Oxides of Nitrogen

NOx, @3%02 = ppm NOx corrected to 3% oxygen
SDCFM = Standard Dry Cubic Feet Per Minute

Calchiatioﬁs:
NOx ppm @3%02 = ppm NOx X 17.9 = (20.9- %02)

. . -7
1b/hr = ppm x SDCFM x Molecular Weight x 1.55x°10



TABLE 2
NEWBY ISLAND TEST RESULTS
#2 ENGINE

resT RO A s ¢ AVERAGE
TEST TIME 1020-1050 1057-1127 1130-1200

02, z s.2  sa s s
coz, x 107 10.7  10.8  10.7
xox, ppm 23 . 26 26 25
Nox, €3z02 35 3% s 38
co, ppm  so2 . 480 415 486
THC, ppm 2700 2400 2400 2500
INMEC, ppm <10 <0 o <0
socew 3610 3610 3610 3810
820, % 1.1 11 1Ll it
¥ox, 1b/hr  0.59 0.67 - - o0.67 0.64
Co, 1b/hr  7.86  7.52 - 7.44  7.61
TNMEC, 1b/hr  <0.09 . <0.09  _  <0.09  <0.09

TNMHC = Total Non-Methane Hydrocarbons

THC = Total Hydrocarbous

CO = Carbon Monoxide

02 = Oxygen

C02 = Carbon Dioxide

NOx = Total Oxides of Nitrogen

‘NOx,  @3%702 = ppm NOx corrected to 3% oxygen
SDCFM ‘= Standard Dry Cubic Feet Per Minute

Calculations:
NOx ppm @3%02 = ppm NOx X 17.9 - (20.9- %02) -
) ' ’ ) -7
lb/hr = ppm x SDCFM x Molecular Weight x 1.55x 10



TABLE 3
NEWBY ISLAND TEST RESULTS

#3 ENGINE

rEsT RUN s s e AVERAGE
TEST TIME 1117-1147 1158-1228 1235-1305

0z, 1 s e s ea
coz, 1 10.4  10.4 104 10.4
Nox, ppm 40 31 s 39
sox, €3%02 62 . ss & &1
co, ppm 500 489 489 493
THC, ppm 2400 2400 2500 2433
TNMEC, ppm o <o <o <0
socew 3706 3706 3706 3706
K20, 2 10.6  10.6  10.6  10.6 . .
Nox, 1b/hr  1.06 . 0.98  1.06  1.03
co, 1b/hr 8.0 - 7.86  7.89 7.3 >
TNMEC, 1b/hr  <0.09  <0.09  <0.09 <0.09

TNMHC = Total Non-Methane Hydrocarboas

THC = Total Hydrocarbouns

Cco Carbon Monoxide

02 Oxygen

C02 = Carbon Dioxide -

NOx = Total Oxides of Nitrogen

NOx, @3%02 = ppm NOx corrected to 3% oxygen
SDCFM = Standard Dry Cubic Feet Per Minute

Calculations:

NOx ppm @3%02 = ppm NOx-X  17;9:— (20.9- %202)
T - | -7
lb/hr = ppm x SDCFM x Molecular Weight x 1.55x 10
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S Tz UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

¥ » B OFFICE OF RESEARCH AND DEVELOPMENT

AIR AND ENERGY ENGINEERING RESEARCH LABORATORY
RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

May 9, 1994

Randy Strait

E. H. Pechan & Associates, Inc.
3514 University Drive, Suite 3
Durham, North Carolina 27707

Dear Randy:

Enclosed are two copies of several test reports from Laidlaw and Energy Tactics who are
developers/operators of landfill gas to energy projects. Please review the reports and
determine if the data can be used to combine with the AP-42 data. Also let me know if these
reports contain any data on toxic emissions. To the extent that they do, we need to provide to
Radian for use on another project. Also be aware that | have agreed to not release the name of
the sites from which we obtained the data. | think all that we need to do is identify the type of
energy facility, test date, state but not the name of the landfill or city. Make sure that this is
what you do in developing the report on the methodology.

| am expecting test reports from Waste Management, BFI, Pacific Energy, and Los
Angeles Sanitation District. As soon as | receive the information, | will get copies made and pass
along to you. Do not hesitate contacting me at 541-2709 if you have any questions about the
enclosed information.

Sincerely,

A

Susan A. Thorneloe
Global Emissions & Control Division (MD-63)
Enclosures

cc: Deanie Gagnon, POO
Mike Maxwell, GWCB
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April 20, 1994

Ms. Susan A. Thornloe

Global Emissions and Control Division

US EPA

Office of Research and Development

Research Triangle Park, North Carolina 27711

Re: Data Request
Dear Susan:

Per your request of March 15, 1994, please find attached completed data forms as far
as we were easily able to provide the data.

I have also included copies of source test reports on gas turbines, a steam turbine, and
one of our recip. projects. I understand that the data will be used in your research but
the projects will not be specifically identified in any publications.

Thank you again for your help to New England Power as they try to convince the
Rhode Island Oublic Utilities Commission that landfill gas to energy projects are
worthwhile and benefit the prublic.

Please call me at 510-656-8593 directly if I can provide anything more.

G. R. Jansen
Vice President

¢:\GRS\Thornlo1

39899 Balentine Drive Suite 275 Newark, CA 94560 Phone 510.656.8327 Fax 510.656.7927
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