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BAY AREA AIR QUALITY
ALY Pure S/ Sourde T

Baz2

 DIBTRIBUTION: Repon No.__ 93271
' BAY AREA g
Firm A—AIR QUALITY MANAGEMENT DISTRIC Teat Date:__ 06/02/93
Permit Services 939 Hiis Street ot Times:
Enforcement Gan Franciseq, California 84109 I et
Technicel Batvices {4181 771-6000 Run A: -1239
Plenning .
Requaster SUMMARY OF Run 8;
SOURCE TEST RESULTS e

—_———
- BAAQMD REPRESENTATIVES

SOURCE INFORMATION
Firmt Names end Address Firm Reprasentative and Title
PALO ALTO LANDFILYL GAS CORP. Gordun Deanc,
2380 Embarcadero Road Enviroawental Specialist

Palo Alto, CA 94303

Phone No. (617) 383-1293

Gaurce Test Enginesrs

B. Bartley/G. Colwell

Sourca:

Permit Conditions

S2

Toternul Cumbustion Engine #1

Permit No, 4659

Pormit Services Division / Enforcament Divition

Tost Requested by:

gM/HP-he Ths/hy Plant No. 5136
co 3.00 18.6
NOx 1.45 9.0 Operates 8 hrc/doy & 260 days/yr G. Karels
NMOC 140 8.7 '
QOparating Perermeters:
At the time of the test 1C Engine #1 was producing 1,000 kw.
Applicable Regulations: 2-1-307 VN Recommended: NO
Source Test Results and Comments:
METHOD: TEST S-2 ENGINE #1 LIMIT
ST-17 Stack Volume Flowrate, SDCFM @ :
Stack Temperature OF 750
ST-14 Oxygen, Dry Volume % 8.7
ST-5 -—  Carbon Dioxide, Dry Volume % 11.2
ST-6 Carbon Monoxide, dry ppm 30
Carbon Monoxide, 1bs/hr @ 18.6
Carbon Monoxide, g/hp-hr 2.9 3.0
ST-13A Oxides of Nitrogen, dry ppmv RS
Oxides of Nitrogen, Ibs/hr (22D 9.0
.7 Oxides of Nitrogen, g/hp-hr - 0.7 1.45
S$T-7 Methane, ppmv
: NMOC, ppmv, as C; '
VOC, lbs/hr - 8.7
VOC, g/hp-hr /—QL’\ 1.4
Benzene, _ppm \0;5 —
NO COMMERCIAL USE OF THESE RESULTS IS AUTHORIZED
Quality Engineer {1 Date Supervsing Ay Quality £ 'r-n:or Daete ved by Source Test Manager Date
s oz e b I oy | IR
B. Bartley Pl 5. Fend { /-7 ¢, 20192 | G Karels (I'/BQ/Q_?
Form: Summary of fource %:uu ' ” ~ ' ' FRETS: of: € Juiy B8
415 928 8568 PAGE. BA2

JUL 9 'S3 @89:45
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~ Palo Alto Landfill Gas Corporation

: Palo Alto Power Generating Facility
Engines #1 & #2
Compliance Emissions Test Results
Test Date: January 22, 1991

BEST ENVIRONMENTAL

27343 Industrial Boulevard, Unit E
Hayward, California 94545
Tel. (415) 784-0706
Fax (415) 784-0597



/BEST ENVIRONMENTAL, INC. \

97343 industrial Boulevard, Unit €
Hayward, California 94545
(415) 784-0706

February 18, 1991
Palo Alto Landfill Gas Corporation
3664 Sacramento Street
San Francisco, CA 94118

To: Mr. M.A. Richbourg

Subject: Compliance emissions testing at the Palo Alto Power
Generating Facility.

Test Date: January 22, 1990 -

Sampling Location: Stack outlets of engines S-1 and S-2 located
at 2380 Embarcadero Road, Palo Alto, California.

Sampling Personnel: Sherman Smith and Tracy Prevo of BEST
ENVIRONMENTAL.

Process Description: Palo Alto Landfill Gas Corp. operates two
Waukesha Model 7042GL lean-burn turbocharged engines.

Each engine was running at full load producing 1050 KW (1,408
Horsepower). Both engines weré burning 75% landfill gas, and 25%
natural gas.

Test Program: Three thirty minute test runs for NoOx, cO, co2, 02,
THC, and TNMHC were performed at the engine muffler outlet.
Engine RPM and fuel rate data was taken to determine volumetric
flowrate. The engine was running at approximately 1200 rpm and
producing 1050 KW. The left and right bank temperatures were
running at 1220 degrees F. Fuel samples were also taken for

- analysis, at the fuel supply line into engine #2. These samples
were collected in new Tedlar 'sample bags and sent to Curtis &
Tompkins Analytical Laboratories, in Berkeley, Ca.

Sampling Methods: The following Source Test Methods of the Bay
Area Air Quality Management District (BAAQMD) and the California
Air Resources Board (CARB) were used:

CARB 1-100 Continuous NOx, 02, CO02, CO, THC

Instrumentation:

TECO Model 10 NOx Analyzer

Horiba Model PIR-2000 CO2 Analyzer
Infrared Model IR-2200 02 Analyzer
Horiba Model PIR-2000 CO Analyzer
Bendix Model 8401 Hydrocarbon Analyzer

\_ a Y




- R

Test Results: Table 1 presents the results of the #1 engine
emissions test. Average NOx concentration and emission rate were
118 ppm and 3.08 lbs/hr. CO concentration and emission rate were
633.3 ppm and 10.06 lb/hr. TNMHC concentration and emission rate _
were 19.0 ppm and 0.19 1lb/hr. Table 2 presents the results of the
#2 engine emissions test. Average NOx concentration and emission
rate were 114 ppm and 2.98 lb/hr. CO concentration and enission
rate were 629.7 ppm and 10.01 lb/hr. TNMHC concentration and
emission rate were 23.7 ppm and 0.24 lb/hr. :

Fuel Analysis Results: The following volatile organics were found
in the fuel sample, bromomethane (1.2 ppm) , methylene chloride
(2.4 ppm), acetone (4.4 ppm), 1,l-dichloroethane (0.5 ppm),
trichloroethylene (0.7 ppm), benzene (0.7 ppm),
tetrachloroethylene (0.8 ppm), toluene (8.5 ppm), ethyl benzene
(3.7 ppm), and total xylenes (7.5 ppm) . Total non-methane
hydrocarbons were measured at 21,000 ppm. The detailed lab report
is included in the appendix.

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 Sherman
Smith at (415) 784-0706. ’

Sub?itted

by,
ke tencion ;5¢525ffL'"""‘7

Sherman Smith
Air Pollution Consultant



TABLE 1
PALGC/Engine #1
CEMS TEST RESULTS

l :

|

|

| TEST T 2 3 AVERAGE

I - TEST LOCATION OUTLET OUTLET  OUTLET

. ‘TEST TIME  1416-1446 1504-1534  1552-1622 o

l TEST DATE 01-22-91 01-22-91  o0i-22-81

i FLOWRATE, SDCFM - 3,638 3,638 3,638 3,638
0z, & 9.5 " e.5 8.5 9.5

{ co2, s s.6 9.6 9.6 °  9.60
ﬁg;:-;;; ----------- 116.00 126.00 112.00 118.00

! NOX, ppm corr. 182.1 197.8  175.9  185.3
3%, 02

. Nox, lbs/hr  3.03 3.2 2.92 3.08

i Nox, gm/Hp-Hr  0.84  0.91  0.81  0.85

- —— ——— . " -  —— — — ———— — —— — - S — — — — . —  ——— — — . ————— — " — G S S ———— ——— — — —— — -
. —— ——— ——— — ——— — ——— > S b = G — —— — — YAt SR D S G S ———— — T — — - —————— " > S ——
—— —— ——— A - —— — ——————————— " —— — ——— — — ——— —————— — ——— . ——— ——— ———— ——, - - - -

‘ CO = Carbon Monoxide

NOx = Oxides of Nitrogen

} CO2 = Carbon Monoxide G
TNMHC = Tot. Non-Methane Hydrocarbons T
ppm = Parts Per Million Concentration Spe

_ lbs/hr = Pounds Per Hour Emission Rate

l BTU/hr = 13800000
BTU/Hp-Hxr 8425.0
Engine Rating = 1,750 Horsepower

Calculations, . | -7 ‘
' lbs/hr = ppm x SDCFM x 1.56 x 10 x Mol. Wt.
gm/Hp-Hr = (#/hr x BTU/Hp-Hr x 454 gm/#) / BTU/hr

7 . v, S |
_ ' ——x - Xt =g Hy/
| O T At IT [N Py [rat «

ifjﬁcf{’f x ﬂta/\//)]()f_ = - &L 200 PR ) 3G
. 7,'</.:7S ‘ /ﬁl‘S 644/ 57?)000 /26/”" ¢ '4/#




TABLE 2
PALGC/Engine #2
CEMS TEST RESULTS

TEST 1 2 3 AVERAGE
TEST LOCATION oUTLET ovrier | ovtier
TEST TIME 1112-1142  1157-1227  1239-1308
TEST DATE  01-22-91  o1-22-51  o1-szoa1 T
FLOWRATE, SDCFM 3,335 3,335 3,335 3,335
02, v g8 .8 8.9 s
c02, s 105 0.5 10.4 ' 10.47
¥ox, ppm  1l0.00  116.00 11505 114.00
NOX, ppm corr. | 162.7 1716  173.0 169.1
3%, 02

Nox, bs/hr 2.87 303 303 2.98
Nox, gm/Hp-Hr 0.80 0.8 0.8 0.8z
co, pem  earo 631.0  617.0  e29.7
co, bs/nr 10.19 10.03 .80 10.01
co, gm/Hp-Er 2.82 2.78  2.72 2.77
™HC, pom s.0 21.0 5.0 23.7
TNMHC, 1bs/mr 0.0s 0.21  o.a6  o.21
™NGC, gn/Ep-nr | 0.014 . o.058 i1z 0.067
e

CO = Carbon Monoxide

NOx = Oxides of Nitrogen

CO02 = Carbon Monoxide

TNMHC = Tot. Non-Methane Hydrocarbons
ppm = Parts Per Million Concentration
lbs/hr = Pounds Per Hour Emission Rate
BTU/hr = 13800000

BTU/Hp-Hr 8425.0

Engine Rating = 1,750 Horsepower

Calculations, : ' -7
lbs/hr = ppm x SDCFM X 1.56 x 10 x Mol. wt.

gm/Hp-Hr = (#/hr x BTU/Hp-Hr x 454 gn/#) / BTU/hr
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STACK VOLUMETRIC FLOW RATE D‘ETERMINATION‘

Stack gas velocity at stack conditions (Ht/sec)

o

/5.3

Stack gas volume at standard conditions (sclm)
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w’h@
BEST EMVIRONNENTAL &mé Field Data Sheet

Method §

| E—— ey i yF - Sl

Run 8
plant/gﬁb MQ{ ae 2.2 tHZ0 Assum. Filter # F.H. Ht. (ag)
Date ( zu qn Meter Yd_1.003¢, Pitot Cp Pitot # . E.H. Wt. (ng)
Location ﬂwﬂl WLt PBar. _ Noz. Dianm. Net Imp Vol E—O Gel Wt. (ng)
Port Din. *  Gtat Press Noz L.D. Tot lep Vol 702 Actual
Stack 1.D. = {02 Assum reter 1 K81\ Sample Time 102 fActual
Stack Area ft2  %C02 Assum Probe # Sart AP five Tot. Moisture 42;2 JLEL4.
Personre]  —TP Pre leak ckO-cezcfu_F''"Hy Post leak cko.oozcfu_ " "Hg  Std Va
v
Samplel Clock Vel. | M.R. | Orif. Bas Keter Bas Meter Temperatures F Pusp
Point Tine &P cfn aH Volume ft2 In Dut Stack mp. | Filter] Probe| Vac. | Coamerts

! 1535 3% K 32 132

2 1510 48t . £34 o T s

3 1949 -

§ 1§ $o

5 15 55 496 651 2o |Fo

6 1 00 U$%8-326 o | =

7 i 05 40 .072¢ |ZFo | Fo

8 \b 1o qal. 61 % 5o | 69

S

10 1b 20 ya<, 0% |30 | 69

11 16: 1S ‘A . %9 17 le1-

12

{3

14

1S

16

17

18

19

20

21 \

&2 \ 1

23 ?

c4

23

26

27
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Rates:
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Sanple 1.D, # =
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STACK VOLUMETRIC FLOW RATE DETERMINATION

Stack gas velocily at stack conditions (fi/sec)
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': CUFI'IS & Tompklns L., Analytical Laboratories. Since 1878

2323 Fitth Street, Berkeley. CA 94710, Phone (415) 486 000

. DATE RECEIVED: 01/29/91
DATE REPORTED: 02/08/91

LAB NUMBER: 102861

CLIENT: BEST ENVIRONMENTAL
REPORT ON: 1 AIR SAMPLE

PROJECT ID: PALGC
LOCATION: PALO ALTO LANDFILL

RESULTS: SEE ATTACHED

RN R N NS M WE N
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q b Curlis & Tompkins, Lig.

LABORATORY NUMBER: 102861-1 * DATE RECEIVED: 01/29/91 .
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 02/01/91
PROJECT ID: PALGC (PALO ALTO LANDFILL) DATE REPORTED: 02/08/91

. CLIENT ID: PALGC BAG 1 »

Report on Analysis of Gas Samples for Gross Constituents

CALDERON "IN SITU" DISPOSAL SITE TESTING (CH&S Code 41805.5)
METHOD REFERENCE: ARB Method ADDLO002, Rev. 3.1, (Modified)

REPORTING

GROSS GAS CONSTITUENTS RESULTS LIMIT
(%) (%)

Oxygen 1.3 0.2
Nitrogen . 13.9 0.2
Carbon Monoxide _ ND 0.2
Methane 51.7 0.2
Carbon Dioxide 33.2 0.2

ND = Not detected at or above reporting limit.

QA/QC SUMMARY

RPD, % _ 5




g % Curtis & Tompkins. Lid.

LABORATORY NUMBER: 102861 N DATE RECEIVED: 01/29/91
CLIENT:BEST ENVIRONMENTAL DATE ANALYZED: 01/30,31/91
PROJECT ID: PALGC (PALO ALTO LANDFILL) DATE REPORTED: 02/08/91

ANALYSIS: Total Non-methane Hydrocarbons
ANALYSIS METHOD: EPA 25A - Gas Chromatography with FID/ASTM 3416-78

M A Ear D B

LAB ID SAMPLE ID RESULT UNITS

102861-1 PALGC BAG 1 21,000 ul/L C (ppmC)

QA/QC SUMMARY




', B Cunis & Tompkins. Lid

LABORATORY NUMBER: 102861-1 - DATE RECEIVED: 01/29/91
CLIENT: BEST ENVIRONMENTAL DATE ANALYZED: 01/31/91
PROJECT ID: PALGC [PALO ALTO LANDFILL) DATE REPORTED: 02/08/91
SAMPLE ID: PALGC BAG1

EPA METHOD 8240: VOLATILE ORGANICS IN AIR

» Result Reporting

COMPOUND Limit

_ ul/L (ppm) " ul/L (ppm)
chloromethane ND 1.0
bromomethane ND 1.0
vinyl chloride 1.2 1.0
chioroethane ND 1.0
methylene chloride 2.4 0.5
acetone 4.4 * 1.0
carbon disulfide ND 0.5
trichlorofluoromethane ND - 0.5
1,1-dichloroethene ND 0.5
1,1-dichloroethane 0.5 0.5
1,2-dichloroethene (total) ND 0.5
chloroform ND 0.5
freom 113 ND 0.5
1,2-dichloroethane ND 0.5
2-butanone ND 1.0
1,1,1-trichloroethane ) ND 0.5
carbon tetrachloride ND 0.5
vinyl acetate : ND 1.0
‘bromodichloromethane ND 0.5
1,2-dichloropropane ND 0.5
cis-1,3-dichloropropene ND 0.5
trichloroethylene 0.7 0.5
dibromochloromethane ND 0.5
1,1,2-trichloroethane ND 6.5
benzene 0.7 0.5
trans-1,3-dichloropropene ) ND 0.5
2-chloroethylvinyl ether ND 1.0
bromoform ND 0.5
2-hexanone ND 1.0
4-methyl-2-pentanone ND 1.0
1,1,2,2-tetrachloroethane ' ND 0.5
tetrachloroethylene : 0.8 0.5
totuene 8.5 0.5
chlorobenzene . ND 0.5
¢ethyl benzene, 3.7 0.5
Sstyrene - ND 0.5
total xylenes ‘ 7.5 0.5
ND = Not detected at or above reporting limit
QA/QC SUMMARY: SURROGATE RECOVERIES
1,2-Dichloroethane-d4 111 %
Toluene-d§ ’ 106 %

Bromofluorobenzene 96 %
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s En SCOTTMARRIN, INC.

2001 THIRD ST. ® UNIT H * RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES

BESTP@1 .
TO: DATE : 88/06/98

DAN CARTNER .

BEST ENVIRONMENTAL

27343 INDUSTRIAL BLVD. #E -

HAYWARD, CA 94545

CUSTOMER ORDER NUMBER: 8168 PAGE 1
<><><><><><><><><><><><><><><><><><><><><>--<><><><><><><><><><><><><,_|<><><><><><><><><><>

REFERENCE ANALYZER EXPIRATION . REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD  MAXE,MODEL,S/N,DETECTION DATE ANALYSIS DATA

CYLINDER NO.: CCo1360

‘ Varian Model 1860 87/11/98
Propane _ 36.8 + 6.3 ppm eMIs S/X None : 21/11/82 36.8 ppn

. ’ Cylinder §# Flame Ionization 3.8 ppm
Nitrogen Balance FP5316 Gas Chromatography 30.8 ppm
Cylinder Pressure: 2000 psig @ 48.9 ppm Last Cal Date: 28/91/98 Mean: 38.8 ppm

Ppm = umole/mole % = Tndlé-%

The above analyses were performed in accordance with EPA-
$# 1, Section 3.2.4, Procedure G1.

Analyst: ’7% : Approved: S
““““ /i
M.J. Monson / J.T.Marrin

only liadility of this compery for gas which fails to comply vith this analysis shall be Teplacement or reanalysis thereof by the
Company without erxtra cost. -

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS -

987 Traceability Protocol

The



.-
»

SCOT T-MARRIN, INC.

2001 THIRD ST. * UNIT H ¢ RIVERSIDE, CA 82507
TELEPHONE (714) 784-1240

-

BES vl ‘
TO: - DATE : 18/85/99
DAN CARTNER
BEST ENVIRONMENTAL
27343 INDUSTRIAL BLVD., E

IR VLIRS oOn - OAC AL
RTINSO O ooy

CUSTOMER ORDER NUMBER: 8205 v PRGE 1

THLHCBAICICICHCD TF CICP LI I IR IC I > IS CHE I > C I, SEI LI CICICHCICILI LI LI CICICICIC>CO<C>
REFERENCE ANALYZER EXPIRATION REPLICATE

CYLINDER NO.: cceRl1l29

. Carle Insts Model 8280 89/27/9¢  _18/84/98

Carbon Monoxide 397 + 4 ppm GMIS S/N 8249 84/04/91 399 ppm 398 ppm
Cylinder ¢ Methanation/FID 357 ppm 393 ppm

€C28362 Gas Chromatography 398 ppm 393 ppm

e 495 ppm Last Cal Date: 89/11/50 Mean: 396 ppm 395 ppm

Varian Model 18668 ©89/26/96

Carbon Dioxide 11.84 + 2.12 % cMIS S/N None 83/26/91 11.82 %
Cylinder # Thermal Conductivity ' 11.83 %
CC68263 Gas Chromatography 11.86 %
@ 17.62 % Last Cal Date: 87/19/98 Mean: 11.84 o

Varian Model 1860 29/24/%@

Oxygen 7.66 + §.08 % GMIS S/N Nona 23/24/91 7.65 %
: Cylinder ¢ Thermal Conductivity 7.65 %
Nitrogen Balance CC62358 Gas Chromatography 7.68 % -
Cylinder Pressure: 2800 psig @ 9.68 v~ Lasz Cal Date: ¢7/25/98 Mean: 7.66 %

. PPm = umole/mole % = mole-%

. COMPONENT CONCENTRATION(v/v) STANDARD  MAKE,MQDEL,S/R,DETECTION DATE - ANALYSIS DATA

The above analyses were performed in accordance with EPA-1987 Traceability Protocol
# 1, Section 3.8.4, Procedure G1.

Approved: /
/ W——
YA

J.T.Marrin

41y liability of thia coapany for gee vhich fails to comply witd this analysie 11 be replacement or reanalysis thereof by the

LTt without exTrm et





