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SECTION 1

INTRODUCTION

At the request‘of Ebasco Constructors, Inc., Pape & Steiner
Environmental Services conducted emission tests_tb determine compliance
with the SCAQMD permit limitations (Application Number 173026) issued for

Spadra landfill gas-to-energy plant.

The landfill gas-to-energy p1;nt consists of a landfill gas
collection system which includes a gas collection blower, a venturi gas
~scrubber, and an air-cooled gas chi]jer system. AIZUrn Keystone Bojler

(110,500,000 Btu/hour)_equipped with one Coen 275/DAF-36 1og NO, bdrner,

a flue gas recirculation system and a urea iinjection system was used to

burn the landfill gas. The steam produced in the boiler drives a Steam
turbine with a maximum output of 11 MW. The power is sold to Southern
Qa]1forn1a Ed1son : e, hh\

The b011er is 11m1ted to a maximum f1r1ng rate of 7000 scfm of-~

"-—————"-/

1andf111 gas'with an H,S content of 55 ppm or less. The exhaust gases
from the boiler pass through an air preheater and are discharged to the
‘atmosphere via a stack. The stack gas. is continudus]y monitored for NO,,
€O and O,. |

Comp11ance testing for trace organic and trace. 1norgan1c spec1es
as well as the normal criteria pollutants were conducted on the landfill

gas entering the boiler and the stack gases leaving the boiler.

Section 2 of this report describes the test matrix.
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TABLE 3-1. SUMMARY OF SOURCE. ENISSION TEST DATA (60°F)

* Unit Tested: Ebasco

Spadra Boiler Out

Test Number
Test Condition
Barometric Pressure. (in. Hg)
Stack Pressure (in. Hg)

Stack Area (ft?)

- Elapsed Sampling Time (min.)

Volume Gas Sampled (dscf)
F-Factor .

GAS DATA '
Average Gas Velocity (fps)
Average Gas Temperature (°F)
Gas Flowrate (dscfm)

Gas Analysis (Volume %)
Carbon Dioxide, dry
Oxygen, -dry.

Water

EMISSION CONCENTRATION

HC1 (ppm)
NHJ : ‘ (ppm) :
co (ppm)
NO, (ppm)
EMISSION RATE - 1b/hr
HCT u

NH,

o

NO,

EMISSION RATE - 1b/MMBtu
HC1

"NH,
' Co

NO,

EMISSION FACTOR - 1b/day
HC |

NH,

co

NO,

Date: July 25, 1990

NH, - HC1
4 MW 4 MW.
29.20 $29.02
29.19 §9.01
12.57 2.57
120.00 - 120.0 I\v_ |
91.252 88.445 4.9 asl

8970.91 8970.91

28.73 28.71

301.1 302.83 o dseFo
~12,18 123@§7A=}9/’¢Uzyﬁi=}%#Jg’
16.95 17,32 22—
2.94 3.07
30.00 . '
0.23 £k MU
0.48 0.60 2= 9% vom e
16.24 16.13 & 16.0%
) L6 &2
2.09 WD ;
0.01 e BEE
0.03 0.03 o
1.44 1.42
0.0303 L3203
0.0001 £.00! i:>
- 0.0004 L CO0H=
0.0206  0.0206 - p.rroL
' 50.16
0.24
0.72 0.72
34.56 34.08
£ 3-4






TABLE 3-2.  SUMMARY OF SOURCE EMISSION TEST DATA (60°F)

Unit Tested: Ebasco

Spadra Boiler Qut

Test Number

Test Condition

Barometric Pressure (in. Hg)
Stack Pressure (in. Hg)
Stack Area (ft?) :
Elapsed Sampling Time (min.)
Volume Gas Sampled (dscf)
F-Factor '

GAS DATA
Average Gas Velocity (fps)

. Average Gas Temperature (°F)

Gas Flowrate (dscfm)
Gas Analysis. (Volume %)
Carbon Dioxide, dry
Oxygen, dry
Water '

EHISSION-CDNCENTRATION

Solid Particulate (gr/dscf) -
Particulate Matter (gr/dscf)
co ' _

. (ppm)
S0, (ppm)
NO, (ppm)
>CHC - (ppm)

EMISSION RATE - 1b/hr
Solid Particulate
Particulate Matter
co

50,
NO,

- >C,HC |

EMISSION RATE - 1b/MMBtu -
Solid Particulate
Particulate Matter

co

S0,
NO,

>C,HC
EMISSION FACTOR - 1b/day

-So1id Particulate

Particulate Matter
Co

S0,
NO,

- >C,HC

M5.2-1
4 MW
29.27
29.26
12.57
120.0
88.409
8970.91

28.24

299.63
12,027

16.81
3.00

15.64

0.0017
0.0018
" 0.16

15.94

0.17
0.18
0.01

1.39

Date: July 26, 1990

M6.1-1
4 MW
29.21
29.20
12.57

120.0

89.4680
8970.91

28.72

302.96

12,224
17.26

3.04
15.11

0.46

8.466

15.90

0.02
1.05
1:41

0.0004
0.0150
0.0202

0.48
25.20
- 33.84

M5.2-2
5 MW
29.04
29.02
12.57
120.0
100.738
8970.91

32.18
301.50
13,547

- 17.25
3.03
15.72

0.0018
0.0020
0.58

16.68

<2.43

0.21

0.24
0.03

1.64

<0,08 _

0.0027
0.0030

- 0.0004
0.0212

<0.0011

U%éoa=34%

— 0‘7/‘ b

16 1B o pie

cooo3 g 4

C.0206 joraud 5






! | | '~ TABLE 3-3. SPADRA LANDFILL GAS-TO-ENERGY PLANT

' | MEASURED. VERSUS ALLOWABLE EMISSIONS

Measured , Pollutant . Allowable -

l . 16.18° ppm @ 3% 0, “No, 24 ppm @ 3% 0,
T 35.04 1b/day _ _ ' 82 1b/day .
I' 0.46* ppm @ 3% 0, co 35 fom @ 3% o,
- : 0.58 1b/day . : _ 5 1b/day
l' 25.20"° 1b/day S0, - : 53.3 1b/day
| 1.92 1b/day >C, Hce | 6.7 Tb/day
'? 0.0013° gr/dscf @ 2% co, Particulates 0.016 gr/dscf @ 12% co,
o © 5.04 1b/day | - 68 1b/day
"-‘ 20 ppm HS in Landfill gas 55 ppm

. | ' Average of 5 Runs
" 1 Run
2 Runs

Based on SCAQMD Method 25.2

3-6







.

TABLE\3-4~ SUMMARY OF SOURCE EMISSION TESTS - PAH/DIOXINS/FURANS/PCB (68°

Unit Tested: Spadra Boiler Stack

Test Number -

Test Condition _
Barometric Pressure (in. Hg)
Stack Pressure (in. Hg)
Stack Area (ft?)

Elapsed SampTing Time (min.)
Volume Gas Sampled (dscf)
F-Factor

GAS DATA

Average Gas Velocity (fps)
Average Gas Temperature (°F)

" Gas Flowrate (dscfm)

Gas Analysis (Volume %)
Carbon Dioxide, dry
Oxygen, dry
Water

4 MW
29.20
29.19
12,57

360
177.680
9108.92

27.79
302.03
11975

17.14

3.00
15.50

3-7

Date:

-2
4 MW
29.27
29.26
12.57
360

181.833 .

9108.92

28.43
302.63
12295

17.17
3.01

July 25 & 26, 1990
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TABLE 3-9. RULE 1150.1 COMPOUNDS IN LANDFILL GAs

- Parameter

_Viny] Chloride.

Methylene Chloride
1,1-Dichloroethane

1,1-Dichloroethene

- Chloroform

1,1,1,-Trichiq}oethane
Carbon TetraohToride
Benzene - _
1,2-Dichloroethane
Trichloroethene
Toluene
Tetrachloroethene
Ch]orobenzene

Total Xylenes

- Benzyl. Chloride

1,3-Dichlorobenzene_
1,4-Dichlorobenzene

1,2-chh]orobenzene

Acetonitrile

3-17

Results

~Bpb _(v/b)
3,400

16,000
2,600
3,600

W

600
ND
2,700
ND

1,200

20,000
2,100
- 'ND

7,200
ND.

ND
ND
ND.
ND

Detection
Limit

. 250
400
250
200
200
200
200
300
200
250
300
300
250
500
200
300
400
500

10,000
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i TABLE 3-10. RULE 1150.1 COHPQUNDSzlﬂ'BOILER EXHAUST
i - - -RESuIts ' Detection
Parameter ‘ - - Bob (v/b): : Limit -
jﬂ- | Vinyl Chloride o N | L5
L Met?y]ene‘5h1oride- ‘ - ND 8
ﬂ] ' 1,1-Dichloroethane : ND 5
1,1-Dichloroethene | : ‘ND o | a
;] Ch]oroformj ; _ ND - 4
i - LL,1,-Trichloroethane . C N 4
Carbon Tetrachloride ND . 4
.E]' Benzene . ND 6
. 1,2—Dich10roethane _ ND - 4
;J Trichloroethene ' | ND _ 5-
zl Toluene | - 2; | 6
Tetrachloroethene | ND 6 .

Chlorobenzene o ' ND B 5
Total Xylemes | ND 10
Benzyl Chloride . ND o R
1,3;Dich1orobenzeﬁe ' . ND ‘ 6
1,4-Dichlorobenzene | | ND - . 8

Acetonitrile ' , “ND 200

]

1

.

‘], . 1,2-Dichlorobenzene o ND 10
1

1

1
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