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SECTION 1
INTRODUCTION

At the request of AtmAA, Inc., on behalf of Browning-Ferris
Industries (BFI), Steiner Environmental, Inc. conducted a series of
emission tests on the énc]osed flare system combusting the landfill gas
generated at the Arbor Hills sanitary landfill located near Northville,
Michigan. The primary purpose of these tests was to determine compliance
with the emission limits contained in the permit to construct. A
secondary purpose was to evaluate the accuracy of the landfill gas
flowmeter which measures and records the volume of gas burned in the
flare. The destruction efficiency of several organic compounds in the
.flare was é]so determined.

F{gure 1 depicts the process of the landfill gas extraction and
enclosed flare system. Basically, lTandfill gas from 78 wells is drawn
through the collection system and transported to the flare. ‘ The

_volumetric flowrate of these gases is measured and recorded by a mass

flowmeter. At the flare, the landfill gas goes through a water knockout

and into'two blowers. These blowers deliver the gas to the eight burners
in the bottom of the f]are.' Air for combustion is admftted into the
~bottom of the flare through manuai]y and automatically controlled
dampers. The flare is refractory lined (1-inch AP Green Insﬁoo]-HTZ

rated at 2700°F backed with 1-inch AP Green Inswool-AP rated at 2400°F)
1-1
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carbon steel shell which is 50 feet tall. Sample ports have been
installed at the 44 foot level on the flare.

Testing at the inlet of the flare was conddcted to determine the
volumetric flowrate, moisture and fixed gas composition of the landfill
gas. The moisture content of the landfill gas was determined using EPA
Method 2. The flowrate was determihed using EPA Method 4. The fixed gas
composition and methane and non-methane hydrocarbon were determined using
summa canisters and FID/TCA analysis. Samples of the landfill gases were
also collected in Tedlar bags for trace organic analysis. Finally,
landfill gas samples were collected in stainless steel bombs for CHNOS,
specific graQity, moisturg and Btu analysis using ASTM Methods.

Testing at the outlet of the flare was conducted to continuously

measure the emissions of NO,, CO, CO, and 0,.using EPA Methods 7E and 3A

under two different flare operafing temperatures - 160C°F and 2000°F.

Testing was also conducted to détermine emissions of SO, and SO, using
EPA Method 8 and emissions of HC1 and C1, using EPA Method 26A. Tedlar
bag samples of the exhaust‘gases were also collected to determine
specific trace organic species.

Section 2 of this report describes the test matrix for this

program.
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SECTION 2
TEST MATRIX

Table 2-1 summarizes the tests berformed on this program. It was
originally planned to conduct tests at 1600° and 2000°F which represent
the minimum and maximum limits specified in the permit to construct. Due
to ambient conditions (wind blowing into the louvers at the base of the
flare) it was difficult to sustain a specific operating temperature. A
malfunctioﬁ in the flare témperature setpoint controller (diagnosed on
the last day of testing) also made it difficult to set a precise
operating condition. The faulty thermocouple for the setpoint controller
was replaced toward the end of ‘the test program (Test #6) and the fTare
operation was steady from that point.

Section 3 presents the results of these tests.
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SECTION 3
TEST RESULTS

A1l emission data is referenced to 68°F and 29.92 inches Hg. Table
3-1 summarizes the measurements made at the inlet of the flare. Tables
3-2 to 3-4 present the results of the tests conducted at the flare
outlet. Table 3-5 compares the measured emissions at the flare outlet
to those allowed by the permit. Finally, Table 3-6 presents the VOC
reduction efficiencies achieved by the flare on this test program.
3.1 INLET

The volumetric flowrate of the landfill gas entering the flare was

measured by EPA Methods 2 and 4 and was compared to the mass flowmeter

jnstalled in the gas line leading to the flare. The volumetric flowrates

measured by the pitot tube for Tests #3, #4 and #5 were 4970 dscfm, 4893

dscfm, and 4982 scfm versus the mass f1owmeter reading of approx1mate1y

7700 scfm zgggﬂpages C-2 through C-4). However, it is not known what the
"standard_temperature.or pressure” is for the mass flowmeter or what

moisture factor was used to convert acfm to scfm. A different standard

tempefature or pressure. or moisture factor could account for the observed

‘differences.

. Using the volumetric flowrates measured by pitot tube at the flare
inlet, the excess 0, in the flare exhaust, and the F-Factor (dscf/MMBtu)

for the landfill gas, it was poSSible to calculate volumetric flowrates
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for the flare exhaust and to compare these values with the flowrates

" measured by the pitot tube during the emission tests. Calculated

flare exhaust flowrates for Tests #3, #4 and #5 were 46,635 dscfm,

45,685 dscfm, and 52,733 dscfm versus measured values of 49,403 dscfm,
47,420 dscfm and 53,219 dscfm. The average variation between calculated |
and measured flare exhaust flowrate was 3.4%.

3.2 OUTLET _

Table 3-5 on page 3-9 summarizes the results of the source test and
individual comments for each run. An examination of the strip charts for
the continuous NO,, CO, CO, and 0, monitors presents a realistic view of
the flare’s operation throughout the_test program. At the beginning of
the test program, it became clear that ambient wind conditions deter-
mined, to a large extent, the operational status of the flare. Any
attempts to set a particular f]are operating temperature using the
setpoint controller were defeated by wind blowing into the manual and
automatic louvers installed at the base of the flare.

The strip charts for Tests #5 and #6 reveal that the swings present
in the earlier tests were now minimized and the flare operated in a more
consistent and steady manner. The stack gés temperatures were reduced to
1800°F and 1700°F for Tests #5 and #6 and fluctuations in stack gas -
temperature were also reduced. NO, and CO were in compliance for Test #5 .
but CO emissions were ever the Timit during the lf00°F test.

| Emissione for HC1, Cl,, SO, and SO, are not dramaticai]y affected by

. the flare operating temperature. These species are directly related to

the composition of the gas being extracted from the landfill. The SO,

emissions from the flare were in compliance with the permit limits.
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There are no limits for SO, emissions and these emissions were very low.
~ No C1, was found in the flare exhaust at the detection level of the
method. HC1 emissions were higher than the permitted values.

Greater than methane hydrocarbon emissions (>C,) are influenced by
the flare operation. >C, hydrocarbon emissions were greater than the
permitted values for all three tests (#3, #4 and #5). Using the inlet
and outlet >C, hydrocarbon emission rates, VOC destruction efficiencies
for the fiare averaged 97.38%. .

The results of the trace organics analysis conducted by AtmAA, Inc.

at the inlet and outlet of the flare are contained in Appendix D.
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TABLE 3-1. SUMMARY OF SOURCE EMISSION TEST DATA (

Unit Tested : BF1
Test Number 3
Test Condition
Barometric Pressure (in. Hg) 29.31
Stack Pressure (in. Hg) 19.91
. Stack Area (£ft2) 1.40
Elapsed Sampling Time (min.) /35.0
Volume Gas -Sampled (dscf) : 19,739
oY TP LR Y- oY - :
4063 oAk, 02 naglh oM
GAS DATA
Average Gas Velocity (fps) 94,52
Average Gas Temperature (dF) 75.17
Gas Flowrate (dscfm) 4,970
Gas Analysis (Volume %)
Carbon Dioxide, dry ' 40.80
Oxygen, dry : 0.49

4.40

Water .
EMISSTON CONCBNTRATIgg—N——‘\\\)
| 20 1 Mydhe /R %31
. ‘ & hn “

>C1 HC (ppm) o CHY
oo Heyant =
EMISSION RATE - 1lb/hr

>C1 HC , 106.92

3-4

Date

4

29.3
20.10
1.40
35.0
20.068

92.12
75.08
4,893

41.00
0.46
4,35

L
BEALZPA

134.48

68 dF D)

: SEPT 24,25,1992

5 Average
29.21 29,27
19.81 19.94

1.40 1.40
35.0 35.00
19,785 19.864
94,94 93.86
74.33 74.86
4,982 4,948
40.40 40.73
0.44 0.46
4,27 4.34

%97, @/

100.69

57,737

8610.00 11000.00 8090.00 9233.33

=39

114.03

e A A



TABLE 3-2. SUMMARY OF SOURCE EMISSION TEST DATA ( 68 dr )

Unit Tested : BFI ARBOR HILLS Date ¢ SEPT 23,1992
Test Number 1 2 Average
Test Condition 1904 dF 1861 dF :
Barometric Pressure (in. Hg) 29,23 29.32 29.28
Stack Pressure (in, Hg) 29.23 29.32 29.27
Stack Area (ft2) 106.14 106.14 106.14
Elapsed Sampling Time (min.) 72.0 72.0 72.00
Volume Gas Sampled (dscf) 55.945 53.506 54.726
F-Factor 8388.01 8388.01 8388.01
GAS DATA )
Average Gas Velocity (fps) 38.49 37.49 37.99
Average Gas Temperature (dF) 1904.04, 1860.79 - 1882.42
Gas Flowrate (dscfm) 49,935/ 47,706 _/ 48,821
Gas Analysis (Volume %) :
Carbon Dioxide, dry 9.67 9.63 . 9.65
Oxygen, dry 11.03 11.15 11.09
Water ' 6.62 10.37 8.50

EMISSION CONCENTRATION

co (rpa) 73.06 95.37 84,22

NOx (Ppm) 19.04 18.20 | 18.62
- EMISSION RATE - lb/hr

co 7 . 15.91 19.84 17.87
NOx 6.81 6.22 6.52

EMISSION FACTOR - lb/MMBtu

0 0.0944 0.1247 0.1096
NOx o . 0.0404 0,0391 0.0397

" EMISSION FACTOR - tons/yr -

Co 69.69 86.90 - 78.29

NOx : - 29.83  27.24 28.54
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TABLE 3-3. SUMMARY OF‘SOURCE EMISSIOﬁ TEST DATA (

BFI ARBOR HILLS
FLARE OUTLET

Unit Tested :

Test Number

Test Condition

Barometric Pressure (in. Hg)
Stack Pressure (in. Hg)
Stack Area (ft2)

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

GAS DATA

Average Gas Velocity (fps)

Average Gas Temperature (dF)

Gas Flowrate (dscfm)

Gas Analysis (Volume %)
Carbon Dioxide, dry

Oxygen, dry
Water

EMISSION CONCENTRATION

HC1 (Ppm)
Cco (ppm)
Cl2 (ppam)
NOx (ppm)
> C1 HC (ppm)

EMISSION RATE - lb/hr

HC1
Cco
Cl12
NOx
> C1 HC

EMISSION FACTOR - lb/MMBtu

HCl
co
Cl2
 NOx
> C1 HC

EMISSION FACTOR - tons/yr -

HC1
Cco
Cl2
NOx
> C1 HC

3

1848 dF
29.33
29.33
106.14
72.0
60.250
8386.65

38.95
1848,08
49,403

9.67
10.85
11,17

6.58
69.36
<0.01
17.42
28.80

1.85
14,94
<0.01

6.17

3.55

0.0109
0.0880
<0.00003
0.0363
0.0209

Date

4

1891 dF
29.31
29.31
106.14
72.0
59.553
8386.65

37.88
1891.,29
47,420

9.64
10.80
10.63

6.24
14,31
<0.01
18.44
16.40

1.68
2.96

<0.01 .

6.26
1.94

0.0102
0.0181
<0.00003
0.0382
--0,0119

7.36
12,96
<0.04
27.42

8.50

68 aF ) -

¢ SEPT 24,1992

Average

29.32
29.32
106.14
72.00
59.901
8386.65

38.41
1869.69
48,411

9.66
10.83
10.90

6.41
41,84
<0.01
17.93
22.60

1.77
8.95
<0.01
6.21
2.75

0.0106 —
0.0530 -
<0.00003 -
0.0373 -
0.0164

7.73
39.20
<0.04
27.22
12.02



'TABLE 3-4. SUMMARY OF SOURCE EMISSION TEST DATA (

Unit Tested : BFI ARBOR HILLS

FLARE OUTLET

- 5
0y teeT #& 1799 dF
oY // un Hg) 29.21
! 28,20

‘£§w65

8323.36

GAS DATA :
Average Gas Velocity (fps) 40.82
Average Gas Temperature (dF) ' 1798.79
Gas Flowrate (dscfm) : 53,219

Gas Analysis (Volume %)

Carbon Dioxide, dry g.02
Oxygen, dry ' 11.45
10.26

‘/’Ma:%; cordbot (Fomry. 57 )
EMISSION CONCENTRATION N
LFC FR. = 4<7'5 Z,a (ifm»1 v. 7"

S03 (Ppm) 0.46
co (Ppm) 91.07
S02 (pPmd _ 3.17
NOx (ppm) 14,92

> C1 HC (ppm) 23.50

EMISSION RATE - lb/hr

S03 0.31
co 21.13
sS02 1.68
NOx . 5.69
> C1 HC : 3.12

EMISSION FACTOR - 1b/MMBtu

S03 - o ‘ 0.0018

0 . ' | 0.1219
- s02: _ ) 0.0097
NOx. . | . 0.0328
> Cl HC | 0.0180

EMISSION FACTOR - tons/yr

. 503 . L 1.36
Cco ' 92.55
S02 7.36
A e 24 Q2

@75 106.14
%‘l‘f (nin.) 72.0
scf) 59,368

68 drF )

Date : SEPT 25,1992

R

S 6 |

1700 dF \
29.14
29.13

106,14

72.0

| 58,484
58323.36 J

0,47

G007,

1.69

0.0028
0.5663
0.0102
0.0276

2.06
411.72
7.40
20.06

Average

29.18
29.17
106.14
72.00
58.926
8323.36

40.51
1749.40
53,944

8.72

11.77
10.28

0.38

242,68

3.14
13.31
23.50

0.39
57.57
- 1.69
5.13
3.12

0.0023
0. 3441
0.0100
0.0302

0.0180

1.71
252.14
7.38
22 .49

v
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TABLE 3-6. FLAREPVOC REDUCTION EFFICIENCY

9/24/92 106.92 3.55
4 134.48 1.94 98.56
9/25/92 5 100.69 3.12 96.90

A - Inlet - outlet
" Inlet

X 100
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SECTION 4
SAMPLING EQUIPMENT AND PROCEDURES

This section of the report describes the equipment and procedures

used to conduct the pérticulate and gaseous tests on this program.

4.1 PRELIMINARY MEASUREMENTS

Before conducting the stack tests a series of preliminary measure-

ments were made to determine:

The location of the sampling site and the number and location

of the sampling points to be used (EPA Method 1)

The velocity, temperature and preséure of the gases in the
stack (EPA Method 2)

The composition of the stack gases (EPA Method 3A)

The moisture content of the stack gases (EPA Method 4)

4.2 PREPARATION OF THE SO0,/SO, SAMPLING TRAIN

A1l sampling train components were cleaned in- the laboratory

(soap and water, tap water rinse, distilled water rinse, and IPA rinse)

to e11m1nate previous contam1nat1on The sampling train components were

' sealed and transported to the samp11ng site in a mob11e Tab. The EPA |

Method 8 equipment used to measure SO, and SO, consisted of:

A Quartz nozzle for constant rate sampling



B A water cooled Quartz sampling probe (6 feet long) equipped
with an S-type pitot tube and a thermocouple to measure stack
velocity, pressure and temperature

8 A heated Pyrex glass filter holder containing an untared
100-mm Whatman 934 AH glass fiber filter

8 A Pyrex glass impinger train in an icebath (impinger 1
contained 100-m1 80% LPA; a Pyrex glass fi1ter holder
containing a 47-mm Whatman 934 AH filter; bubbler 2 and
impinger 3 each contained 100-ml1 of 3% H,0,; bubbler 4

_contained a weighed amount of silica gel)

B An umbilical to connect the probe and sample box to the

control module
"8 A control module containing a vacuum pump, a calibrated dry
gas meter and a calibrated orifice meter to measure the
pressure, temperature-and flowrate throughout the train.

The sampling train was charged in the mobile lab using freshly
prepared reagents. Each impinger and its contents was weighed to the
nearest 0.1 gm on a calibrated electronic balance. Blanks of all filters
and reagents were retained for subsequent analysis. The sampling point
locations were marked on the probe using a high-temperature marker. The
§ampling train was completely assémb]ed and 1ifted to the samp]iqg site.
4.3 SAMPLING PROCEDURES FOR SO,/SO, SAMPLING TRAIN

Prior.to a_test, the sampling train was heated and leak-checked at
15-inches Mercury to. insure leakage was less than 0.02 or 4% of the

average sampling rate. The S-type pitot tube was also leak-checked. The

4-2



sampling train was installed on the unirail and the probe was inserted
into the stack at the farthest point. A constant sampling rate was
calculated using an HP-41CV calculator for each sampling point on the
traverse (6 points per traverse; 4 traverses at 90°). Each point was
sampled for an equal period of time (3 minutes) and all pertinent data
were recorded on the data sheet every 3 minute; for each point. The
probe and sample box were maintained at 250°F throughout the traverse.
The gases leaving the impinger train were maintained at <68°F. At the
end of a traverse, the probe was withdrawn from the stack and the entire
sampling train was transferred intact to the next sampling port. The
remaining traverses of the stack were completed and the samp11n§ train
was withdrawn for the final leak-check. This leak-check was performed at
15-inches Mercury or at the highe#t vacuum achieved during the test. The
S-type pitot tube was also checked at this time. The samb]ing train was
then purged with ambient air for 15-minutes using the highest aH measured
during the test. After the train was purged, the sample box and impinger
train were sealed with aluminum foil and lowered to the mobile 1ab for
sample recovery.
4.4 SAMPLE RECOVERY PROCEDURES FOR S0,/SO, SAMPLING TRAIN

Sample recovery for the nozzle and probe occurred on the stack.
‘The nozzle and probe were brushed and rinsed three tiﬁes usin§ 80% IPA
into a polyethylene sample bottle. Sampie recovery for the filter holder
and impihgef train occurred in the mobile 1ab. The 100-mm filter was |
~removed from the»4-in¢h filter holder and sealed in its petri dish. The
~glass fibers stuck to the gasket were scraped off and put into thé petri

dish. The front half of the 4-inch glass filter holder was brushed and
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rinsed with 80% IPA. Each impinger was removed from the icebath, wiped
dry and weighed to the nearest 0.1 gm. The contents of impinger 1 were
transferred to a polyethylene sample bottle. The back half of the 4-inch
glass filter holder, the glass connectors, impinger 1 and the front half
of the 2-inch fi]ter holder were rinsed with 80% IPA and the rinsings
were transferred to this same bottle. The 47-mm filter from fhe 2-inch
fi]ief holder was sealed in its petri dish. The contents of bubbler 2
and impinger 3 were transferred to a polyethylene sample bottle.
Distilled water rin;ings of the back half of the 2-inch filter hojder,
bubbier 2, the connector and impinger 3 were transferred to this same
bottle. A1l sample bottles and petri dishes were marked and labeled. A
chain-of-custody log was completed and the field data sheet was also
-labeled with the sample ID numbers. The sampling train was then
recharged in preparation for the next test.
4.5 PREPARATION OF THE HC1/C1, SAMPLING TRAIN

A1l sampling train components were cleaned in the laboratory |
(soap and water, tap water rinse, distilled water rinse, and IPA rinse)
to eliminate previous contamination. The sampling train components were
sealed and transported to the sampling site in a mobile 1ab. The EPA
Method 26A equipment used to measure HC1 and Cl1, consisted of:

n .A_Quartz g1ass nozzle for constant rate sampling
B A water_éoo]ed Quartz sampling probe (6 feet>long) equiﬁped -
| with an S-type pitot tube and a.thgrmocoyple to measure siack |
g velocity, pressure'andvtempefatufe | |
E A heatéd‘Pyrex glass filter holder containing an untared,

Teflon coated, 100-mm Whatman 934 AH glass fiber filter
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B A Pyrex glass impinger train in an icebath (impingers 1 ﬁnd 2
contained 100-m1 of 0.1N H,SO,; impingers 3 and 4 contained
100-m1 of 0.1N NaOH; bubbier 5 contained a weighed amount of
silica gel)

[ 'An umbilical to connect the probe and sample box to the
control moduie

§ A control module contéining a vacuum pump, a calibrated dry
gas meter and a calibrated orifice meter to measure the
pressure, temperature and flowrate throhghout the train.

The sampling train was charged in the mobile 1ab_u$ing freshly
prepared reagents. Each impinger and its contents was weighed to the
nearest 0.1 gm on a calibrated electronic ba]ante. Blanks of all fi]fers
and reagents were retained for subsequent analysis. The sampling point
locations were marked on the probe using a high-temperature marker. The
sampling train was completely assembled and 1ifted to the sampling site.
4.6 SAMPLING PROCEDURES FOR HC1/C1, SAMPLING TRAIN

Prior to a test, the sampling train was heated and leak-checked at
15-inches Mercury to insure 1e$kage was less than 0.02 cfm or 4% of the
average sampling rate. The S-type pitot tube was also leak-checked. The
sampling train was installed on the unirail and the probe waﬁ inserted
- into- the stack at the farthest point. A constant.samplfng rate was
ca]cu]afed using an HP-41CV calculator for each sampling point on the
traverse (6 points per traverse; 4 traverseS'at 90°). Each point was ;
sampled for an equa]'pefiod;of time (3'minutés) and all pertinent data
were recorded on the data sheet for each point. The probe and sample box

were maintained at 250°F throughout the traverse. The gases leaving the
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impinger train were maintained at <68°F. At the end of a traverse, the
probe was withdrawn from the stack and the entire sampling train was
transferred intact_to the next sampling port. The remaining traverses of
the stack were completed and the sampling train was withdrawn for the
final leak-check. This leak-check was performed at 15-inches Mercury or

at the highest vacuum achieved during the test. The S-type pitot tube

- was also checked at this time. If liquid droplets were present in the

filter holder, the train was purged for 15 minutes with clean amb1ent air
to evaporate the droplets. The filter holder and impinger train were
sealed with aluminum foil and lowered to the mobile lab for sample
recovery, _
4.7 SAMPLE RECOVERY PROCEDURES FOR HC1/C1, SAMPLING TRAIN

Sample recovery for the nozzle and probe occurred on the stack.
The nozzle and probe were brushed and rinsed three times using distilled
water into a polyethylene sample bottle.. Sample recovery for the filter
holder and impinger train occurred in the mobile lab. The 100-mm filter
was removed from the 4-inch filter holder and sealed in its petri dish.
The front half of the 4-inch glass filter holder was brushed and rinsed
with distilled water. Fach impinger was removed from the icebath, wiped

dry and weighed to the nearest 0.1 gm. The contents ‘of impingers 1 and

2, and 3 and 4 were transferred to separate glass sample bottles. The

back half of the 4-1nch glass filter holder, the glass connectors,

1mp1ngers 1 and 2 were rinsed W1th distilled water and the r1ns1ngs were

N transferred to the glass samp]e bott]e The glass connectors and

impingers 3 and 4 were rinsed with distilled water and the rinsings were

transferred,to the other glass sample bdtt1e. A1l sample bottles and
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petri dishes were marked, Tabeled and sealed. A chain-of-custody Tog was
completed and the field data sheet was also labeled with the sample Iﬁ
numbers. The sampling train was then recharged in preparation for the
next test.
4.8 SAMPLING PROCEDURES FOR CONTINUOUS MONITORING

The continuous monitors used in the Steiner Environmental Mobile
Monitoring Lab are shown in Table 4-1. Figure 4-1 is a schematic of the
continuous emission monitoring system (CEMS). The pfoceduhes used to
continuously monitor the stack gases for NO,, CO, CO, and 0, strictly
follow EPA Methods 7E and 3A.

Sample was taken from the stack (24 points) using a water cooled
316 stain]ess steel probe. Sample gas was transported through a heated
Teflon sample line (maintained at >250°F) by a Teflon-1ined diaphragm
pump to a 316 stainless steel refrigeration type conditioner (Hankison
Mode1 E-;G—SSO. The sample gas was passed through the conditioner two
separate times under vacuum before entering the pump, then two additional
times under pressure. The clean, dry sample gas (approximately 35°F) was
then transported to the continuous aﬁa]yzer system through an unheated
Teflon line. A series of flowmeters, valves, and regulators maintained
constant flow through the system at a constant pressure. |

Prior to the test program, the CEMS-was assembled and leak-
checked. The water cooled sampie probe was sealed with a cap and the
flow tﬁrough the indiQidua] rotameters was observed. The leak-check was
~successful if the pressure at the analyzer systém and the flow through :
the rotameters all dropped to zero. A leak-check of the entire CEMS was
performed before and after each test to insure no leaks occurred during

movement of the sample probe from port to port.
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TABLE 4-1. CONTINUOUS MONITORING LAB - TRAILERS 1, 2 AND 4~
NO, CHEMILUMINESCENT ANALYZER — THERMO ELECTRON MODEL 10

Response Time (0-90%)
Zero Drift

Linearity

Accuracy

Output

- Operating Ranges
Flowrate = 2 scth

Response Time (0-90%)
Accuracy

Output
Operating Ranges
Flowrate

1.5 sec — NO mode; 1.7 sec ~ NO, mode

Negligible after 1/2 hour warmup

+1% of full scale )

Derived from the NO or NO, calibration gas, +1% of full scale
0-10V

0-2, 10, 25, 100, 250, 1000, 2500 and 10,000 ppm

0-25

O, ANALYZER, FUEL TYPE - TELEDYNE MODEL 326

60 seconds

+1% of scale at constant temperatures; +1% of scale of +5% of reading,
whichever is greater, over the operating temperature range

01V

0-5%, 10%, 25% O,

2 scth

CO,/CO INFRARED ANALYZER — ANARAD MODEL AR-600

Response Time (0-90%)
Zero Drift

Span Drift

Linearity

Resolution

Output :
Operating Ranges
Flowrate

§ seconds

1%

+1%

1% .
Less than 1% of full scale
o1V

0-20% 002/0-10.000 ppm CO
1000 cc/min

CO GAS FILTER CORRELATION —~ THERMO ELECTRON MODEL 48

Response Time (0-95%)
Zero Drift

Span Drift

Linearity

Accuracy

Output

Operating Ranges
Flowrate

Response Time (0-90%)
Zero Drit

Linearity

Accuracy

Output

Operating Ranges
_Flowrate

Pen Response
Input Spans
Zero. Set
Accuracy
Dead Band
Linearity
- Chart Speed

Recording Pen
Chart Width

Fully Insulated

1 minute

+0.2 ppm CO

Less than 1% full scale in 24 hours

+1% full scale, all ranges . ‘

0.1 ppm CO -

0-10V

1, 2, 5, 10, 20, 50, 100, 200, 500, 1000 ppm
S5-2lpm '

SO, UV ANALYZER —- DUPONT MODEL 400

Less than 60 seconds

Less than 2% full scale in 24 hours
+1% full scale

+2% full scale

-5V .

0-100 ppm, 1-1000 ppm

500 - 1500 cc/min

STRIP CHART RECORDERS (3) — LINSEIS 7025

0.35 seconds Full Scale

1,2, 5, 10, 20, 50, 100 MV .

Stable access entire chart-width +100%
.35%.of Span '

- .15% of Span

.25% of Span '

1, 2, 5, 10, 20, 50, 100 cm/min; 1, 2, 5, 10, 20, 50 cm/hr; fast
advance 100 cm/min; LED indicator; forward and reverse selector
Fiber tip pen

250 mm

SCOTSMAN TRAILER
Air Conditioned - 8 feet x 14 feet x 11 feet
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FIGURE 4-1. SCHEMATIC OF CONTINUOUS MONITORING SYSTEM
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High range calibration gases (EPA Protocol 1) for NO, CO, CO, énd

0, were then introduced into each analyzer to calibrate the analyzer and
recorder via a Environics gas diluter. Once these adjustments were
completed, the analyzer calibration error checks were performed. Zero,
mid-rangé and high-range calibration gases were introduced to the gas
analyzers. No adjustments were made to the system except those necessary
to achieve the proper calibration gas flowrate. The analyzer responses
to each calibration gas were recorded on the CEMS field data sheet. If
the difference between the gas concentration exhibited by each gas
analyzer and the known concentration of each éa]ibration gas, when each
calibration gas was introduced directly to each analyzer, was less than_
+2% of span for any ca]ibration gas, the check wés considered successful.
Next, a sampling system bias check was performed by introducing
calibration gases at the sample probe. A zero gas and either the
~ mid-range or high-range calibration gas, whichever most closely
-approximated the stack gas concentrations, was used for this check. No
adjustments were made to the system except those necessary to achieve the
proper calibration gas flowrate. At the same time, the measurement
system response time (95% of gas value) was determined for both the zero
and upsca]e‘gases. The sampling system bias check was considéred valid
if the difference between the gas concentrations dispTayed by the -
measurement system for the analyzer calibration error check and the
sampling system bias check were less than ;5% of span.

The CEMS was now_réédy for the interference reSpohse test for NO,
CO, CO, and O, which was performed in accordance with Section 5.4 of EPA

Method 20. Each high-range calibration gas was introduced into the
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measurement system and the responses for the individual analyzers was
recorded. If the response of each analyzer to the other interfering
gases was less than :2% of span, the system was considered to be
interference free.

An EPA Protocol 1 gas was introduced directly into the NO,
analyzer (by passing the Environics dilution device) to audit the
calibration of the NO, analyzer.

Each reference method run was 72 minutes in duration.

At the end of each run, the zero and upscale sampling sysiem bias
check was repeated. Zero drift and calibration drift determinations were
made by calculating the difference in the measurement system output
reading from the initial and final calibration response for both the zero
and upscale gases. If the drift in either case was less than :3% of
span, then the drift was considered acceptable. If the samp1ing system
bias check was less than :5% of span, the run was considered valid.

The measured gas concentrations were corrected for §amp1ing system
bias in accordénce with Section 8 equation 6C-1 of EPA Method 6C.

4.9 SAMPLING PROCEDURES FOR FIXED GASES AND HYDROCARBONS

fhe sampling train for the fixed gases and hydrocarbons consisted‘
of a probe (4 feet of stainless steel) and a Summa canister. A single
point grab sample of the stack gases was collected over a one minute -
' period. Affer sample collection, the canister was lowered to the mobile -
lab for subéequent ana]y;is. Triplicate grab samples were col]ected-
.during the test series; |
4.10 SAMPLING PROCEDURES FOR TRACE HYDROCARBONS

The sampling train for hydrocarbons consisted of a probe (4 feet

of stainless steel), a Teflon sample line, a Xitech bag sampler and a
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Tedlar bag. The entire train was purged with stack gas three times

" before collecting a sample. An integrated grab sample of the stack gases
was collected over a two minute test period. After sample collection,
the Tedlar bag was lowered to the mobile l1ab for subsequent analysis.

Trip]icaté grab samples were collected during the test series.
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SECTION 5
ANALYSIS PROCEDURES

This section of the report describes the procedures used to
analyze the samples collected during the test program. A1l SO,, SO,,
HC1 and C1, analyses were performed in the Steiner Environmental climate-
controlled laboratory in Bakersfield. All fixed gas and hydrocarbon
analyses were performed by AtmAA, Inc. in Chatsworth, California.
Analysis of the landfill gas was done by Pacific Gas Technology (PGT) in
Bakersfield, California.
5.1 ANALYSIS OF SO,/SO, SAMPLES
5.1.1 Filterable Particulate Sulfate

The 80% IPA washing; residue and the 100-mm filter were combined
and then leached with distilled water to remove sulfate and the leachate
was diluted to 100-m1. An aliquot was passed through ion exchange resin
and titrated against 0.01N BaCl, (which was previously standardized
‘against 0.0100N H,SO,) using the barium-thorin titration procedure
specified in EPA Methbd 8. The acetone blank and 100-mm filter blank
wére tre&ted in an identical manner. .
5.1.2 SO, | |
The 47-mm glass fiber filter was leached with distilled water and

the leachate was added to the contents and washings from impinger 1. The



volume was measured and a 10-ml aliquot was removed for sulfate analysis
" using the barium-thorin titration procedure. A blank 47-mm filter and
80% IPA solution were treated in the same manner.

5.1.3 SO,

The volume of contents and washings from bubbler 2 and impinger 3
was measured and an aliquot was analyzed for sulfate using the barium-
thofin procedure. A 3% H,0, blank was treated in the same manner.

5.2 ANALYSIS OF HC1 SAMPLES

The total volume of sample was meastured. A 25-ml aliquot of the
Tiquid wa#vtaken from the sample bottle. The C1° content was determined
directly using a calibrated (two points) specific ion electrode. The
25-m1 aliquot was placed in a 100-ml beaker with a Teflon stir bar.
.Ch1oride jonic strength adjuster (CISA) solution was added to the sample
solution (1:1). The electrode was rinsed with distilled water, immersed
in the 1;quid and ailowed to reach a stable reading. A blank of the 0.1N
HZSO.'impinger solution was treated in an identical manner. Some samples
were analyzed in dup]icate while others were spiked.. A known standard
was analyzed with the samples.

5.3 ANALYSIS OF C1, SAMPLES

The total volume of sample was measured. A 25-ml aliquot of the
liquid was taken from the sample bottle. The C1° content was determined
directly uﬁing a calibrated (two points) specific ion electrode. The
25-m] ajiqﬁot was placed in a 100-m1 beaker.with a Teflon stir bar;
F_Chloride jonic strength adjuster (CISA)'solution was added to the sample
solution (1:1). The electrode was rinsed with distilled water, immersed
in the 1iquid and allowed to reach a stable reading. A blank of the 0.1IN

NaOH .impinger solution was treated in an identical manner. Some samples
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were analyzed in duplicate while others were spiked. A known standard
~ was analyzed with the samples.
5.4 ANALYSIS OF THE FIXED GASES AND THE HYDROCARBON SAMPLES

The organic content of the sample fraction collected in each
canister was measured by injecting a portion into the FID/TCA analysis
system which used two-phase gas chromatography (GC) column to separate
carbon monoxide (CO), methane (CH,) and carbon dioxidg (CO,) from each
other and from the total gaseous non-methane organics (TGNMO) which were
eluted as a backflush peak. All eluted components were first oxidized
. to CO, by a hopcalite Eata]yst and then reduced to methane by a nickel
catalyst. The resulting methane was detected using the flame ionization
detector.

A gas standard containing CO, CH,, CO, and propane, prepared
by Scott.Spe;ia1ty Gases, traceab]e to NBS, was used to calibrate the !
FID/TCA analysis system..
5.5 FUEL

A sample of the fuel fired during this test program was collected
and sent to Pacific Gas Technology for analysis. Analysis was performed

by PGT in accordance with EPA Title 40 Section 60.45. The specific

~ procedures are itemized in Table 5-1. The results appear at the end of

- this section.

5-3



TABLE 5-1. FUEL ANALYSIS METHODS

LABORATORY TEST PROCEDURES FOR FUEL OILS AND FUEL GASES

Reference: EPA Title 40, Section 60.45

FUEL OIL TESTS:

Sediment and.Hater, Vol. %

Gravity by Hydrometer (API)

| API Gravity Corrected to 60°F

Gross Calorific Value (Btu/1b)

Ultimate Analysis (C, H, 0, N, S, wt. %)
Carbon, Hydrogen
Nitrogen (chemi]uminescence detector)
Sulfur
Ash
Oxygen

GASEOUS FUELS BY GAS-LIQUID CHROMATOGRAPHY :

Gas Analysis

Sulfur Analysis

Calculation of Gross Calorific Value
Component Weight %, F-factor calculations
PROCEDURES FOR ‘SCRUBBER LIQUOR ANALYSIS:
Specific Gravity -

Chlorides

ASTM D4007-81
ASTM D1298-80

“ASTM Table 5A

ASTM D2015-77

ASTM D3178-73
ASTM D3431-80
ASTM D2622-82
ASTM Dag2

ASTM D3176-74

ASTM D1945-81
CPA B16
ASTM D3588-81
EPA  40:60.45

ASTM D1429
ASTM D512-67
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SACIFIC GAS TECHNOL

2122 Q Street

Bakersfield, California S3301
805/324-1317

Fax: 805/324-2746

GAS ANALYSIS BY CHROMATOGRAPH

STEINER ENVIRONMENTAL, INC SAMPLED: SEPTEMBER 23, 1992

4930 Boylan Street
Bakersfield, CA 93308

ECEIVE

, SUBMITTED: SEPTEMBER 30, 1992
0CT 07 1992

Attention: Jim Steiner REPORTED: OCTOBER 6, 1992

By LAB 4706-1
Sample ID : BFI\ARBOR HILLS, Ml

FLARE INLET

TEST #1 & £2 STEINER ID # 33753

METHANE GAS

W

——————-——____-.__-___..__—_-—-—————————_——---—-—————_———-————-—————-———-—_——-—
——————————-—-—_.—.._..._...-_—-——————_————_—_—-—-——-—————————--———--—————-——_—--—

MOLE % wWT % CHONS WT %
OXYGEN : 1.60 1.84 CARBON 39.53
NITROGEN 6.68 ' 6.71 HYDROGEN 7.69
CARBON DICXIDE 38.52 60.83 OXYGEN 46.07
HYDROGEN ND 0.00 NITROGEN 6.7%
CARBON MONOXIDE ND 0.00 SULFUR .0.00
HYDROGEN SULFIDE ND 0.00
METHANE 53.20 30.62
ETHANE ND 0.00
PROPANE ND 0.00
iso-BUTANE ND 0.00
n-BUTANE ND 0.00
iso-PENTANE ND , - 0.00
. n-PENTANE ND 0.00
HEXANE + : ND 0.00
TOTAL: 100.00
SPECIFIC GRAVITY * : 0.962 SPECIFIC
. - VOLUME : 15.15 cu ft/lb
HYDROGEN SULFIDE : ppm.(GC/FPD)
- STEINER ID# :
TOTAL * DRY : 537 NET * DRY : 484
BTU/cu ft BTU/cu ft
WET : 528 WET : 475
BTU/1lb : 8133 BTU/1b : 7324

* CALCULATED ACCORDING TO : ASTM D-3588




SACIFIC GAS TECHNOLOGY

2122 Q Street

Bakersfield, California 93301
805/324-1317

Fax: B05/324-27468

GAS ANALYSIS BY CHROMATOGRAPH

STEINER ENVIRONMENTAL, INC E@EHVE SAMPLED: SEPTEMBER 24, 1992
4930 Boylan Street : : S
Bakersfield, CA 93308 0CT 07 1992 ||§PBMITTED: SEPTEMBER 30, 1992
Attention: Jim Steiner REPORTED: OCTOBER 6, 1992
B
Y LAB #  4706-2

Sample ID : BFI\ARBOR HILLS, MI

FLARE INLET

TEST #3 & #4 STEINER ID # 33771

METHANE GAS
ANALYZED GAS

MOLE % WT % CHONS WT %
OXYGEN 1.57 1.80 CARBON 39.62
NITROGEN 6.45 6.48 HYDROGEN 7.71
CARBON DIOXIDE 38.67 61.04 OXYGEN .  46.19
HYDROGEN ND 0.00 NITROGEN 6.48
CARBON MONOXIDE ND 0.00 SULFUR 0.00
HYDROGEN SULFIDE ND 0.00
METHANE ~53.31 30.67
ETHANE D 0.00
PROPANE ND 0.00
iso-BUTANE ND 0.00
n-BUTANE ND 0.00
iso-PENTANE ND 0.00
n~PENTANE ND 0.00
HEXANE + ND 0.00
TOTAL : 100.00
SPECIFIC GRAVITY % 0.962 SPECIFIC
| - VOLUME 15.15 . cu ft/1b
HYDROGEN SULFIDE ppm (GC/FPD) .
STEINER ID# . o

TOTAL %  DRY  : (g;; NET * DRY 485
BTU/cu ft S— BTU/cu ft

WET : 529 WET 476
BTU/1b 8149 BTU/1b 7340

g
-_—== ———__—_____-___-___—-————--_———-——--—.——————_._—___—_—_——-—-———_——_____
——————______-___-_-___————_——_—_—_——_—-——--——_—_—____—_———_————————___--

* CALCULATED ACCORDING TO
' 5-6

ASTM D-3588



TECHNOLOGY

2122 Q Street

Bakersfield, California S3301
805/324-1317

Fax: B05/324-2746

GAS ANALYSIS BY CHROMATOGRAPH
JECEIVE

, Boylan Street
sersfield, CA 93308 0CT 07 1992 SUBMITTED: SEPTEMBER 30, 1992

£R ENVIRONMENTAL, INC SAMPLED: SEPTEMBER 25, 1992

Attention: Jim Steiner By REPORTED: OCTOBER 6, 1992

U L ea e

_ LAB # 4706-3
Sample ID : BFI\ARBOR HILLS, MI
FLARE INLET
TEST #5 & #6 STEINER ID # 33754
METHANE GAS -

MOLE % WT % CHONS WT %
OXYGEN 0.37 0.43 CARBON 42.35
NITROGEN 1.73 1.75 HYDROGEN 8.27
CARBON DIOCXIDE 40.97 64.93 OXYGEN 47.64
HYDROGEN ND 0.00 NITROGEN 1.75
CARBON MONOXIDE ND 0.00 SULFUR 0.00
HYDROGEN SULFIDE ND . 0.00
METHANE (56.93 32.89
ETHANE ND - 0.00
- PROPANE ‘ ND 0.00
. iso-BUTANE ND c.00
n~BUTANE ND 0.00
iso-PENTANE ND 0.00
n-PENTANE ND 0.00
HEXANE + ND 0.00
TOTAL: 100.00
SPECIFIC GRAVITY * : ~0.958 SPECIFIC . . :
' VOLUME : 15.30 cu ft/1b
~ HYDROGEN SULFIDE : . ppm (GC/FPD). :
. STEINER ID: -
TOTAL * DRY : ' 575 NET #* DRY : 518
BTU/cu ft . BTU/cu ft
WET : 565 _ WET : 509

BTU/1b E 8798 - BTU/1b : 7919

* CALCULATED ACCORDING TO : ASTM D-3588






SECTION 6
QUALITY ASSURANCE

6.1 MANUAL SAMPLING EQUIPMENT

A detailed record of repair and maintenance to each sampling
train is kept. Preventative maintenance to each system is performed
periodically to avoid complete component breakdown during a field test.

A detailed record of sampling system calibrations is also kept.
Calibration data for the Samp]ing nozzles, pitot tubes, dry gas meters
and orifice meters are available for review. Resu]ts of the EPA Quality
Assurance Branch biannual audits of the dry gas meter and orifice meter
combinations are also logged and verify our in-house ca]ibrétion data.
The calibration data for the equipment used on this'program can be found
in Appendices A and B.

6.2 LAB ANALYSIS

A1l field samples aré assigned a label and an -ID number. This ID
is also affixed_to a chain-of-custody log and to the field. data sheet to o
eliminate any chance of sample mixup. |

| Prior to analysis, all glassware is thorough]y cléaned (soap and
.Water,,tap water rinse,-disti]]ed-water rinse, IPA rinse) to e]imiﬁate
any confamination. The evaporating dishes used to evaporate the washings

are treated the same as a sample (dried in an oven, desiccated and



|

weighed repeatedly at 6-hour intervals until a constant weight is

' achieved). The glassware used to measure volumes and make transfers

and dilutions are all NBS Class A to insure accurate measurements.

A1l weighings are carried out on a Sartorius Research Model R160P
e]ectron{c semi-micro balance supported by a marble table in a separate'
room from the main analytical laboratory. The balance is calibrated
regularly against an NBS Class S-1 weight.

A1l reagents used in the field and in the 1abo?atory are ACS
reagent grade and blanks of these reagents are evaluated for every set
of tests. Blanks are taken in the field from the squeeze bottles and
not the original container. Records are kept on these blanks to insure
consistént quality of the reagents. Prior to use, the IPA is also
analyzed to insure no péroxides are present which could lead to high
SO, and Tow SO, va]ues; '

quuaTity control progfam‘consisting of duplicate analyses (to
measure precision), spikes (to measure recovery efficiency) or analysis
of blind standards supplied by EPA’s Qua]ify Assurance Branch (to measure
accuracy) is implemented for each test program. Table 6-1 summarizes
the results of the QC checks on this program. Records of our 1ab’s
participation in the EPA biannual audits for SO, are kept on file and -
Verify our in-house QA/QC effort. ' |
6.3 QUALiTY ASSURANCE/QUALITY CONTROL FOR CONTINUOUS MONITORS

The results of the checks performed on the Steiner Environmental

CEMS during the teStvprogram appear in the Appendix B. Al] checks were

within the 1imits specified by thg test methods.
‘The interference tests performed on the NO, and 0, analyzers using

EPA Method 20 were all negative (no interferénce).
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The results of the NO, audits performed directly at the NO,
 analyzer using a separate EPA Protocol 1 gas (39.6 ppm NO,) were as
follows: Tests #1 and #2 - 40.0 ppm; Tests #3 and #4 - 38.5 ppm; Tests
#5 and #6 - 39.6 ppm. The multipoint calibration of the analyzers
performed with EPA Protocol 1 gases and the Environics gas diluter were

in excellent agreement with the audits.

- TABLE 6-1. QA/QC RESULTS

Test No. Test Parameter Duplicate (% Recovery (% l
3 HC1 102.5
4 HC1 - 95.5
3 cl, . 100.0
4 Cl, 95.2
5 Filterable Sulfate 96.9
6 Filterable Sulfate 98.4
EPA SO, Lot 0584 5XXX _99.6 1
5 S0, 100.4
6 S0, | 98.8
5 S0, 103.0
6 SO, 100.0
EPA S0, Lot 0584 5XXX ‘ 99.9
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Steiner Environmental, Inc.-

SAMPLING POINT LOCATION DATA SHEET

Plant B A T Aeboa Hil!s

Date _9-22-9&
Test Location £Lrvee zw/ef
Upstream Dist./Dia. _3R¢( AT Z L /

Downstream Dist./Dia. 32”7 //2.0 /¢/
No. of Sampling Points 2 4
Stack Dimension _/&
Coupling Length _/ i
[- .5 -inch MPT/FPT/Flange

XEQ PNT - | )

Sample . Sample Sample Sampie -I
l_! Point Dist Point Dist Point | Dist Point Dist |
| | /.3 |

2 2.1

3 2.9

y 3.9
5 5.0

b 6.7

E: /.3

g 13.0

7 (4.2

/0 15.] .

g 159 , | -
N 167 - S
SAMPLING. POINT RELOCATION: ,’// to /.5

#'/;z 0 /6.5

A-2




z/

IEN

Environmental, Inc.

VELOCITY TRAVERSE DATA SHEET

. Plant _ BFEZ Afeboe Hotls

Date
Test Location Fleee Zw/let

q-24-92

Static Pressure (in. v;g) o =94 dﬁ_/g

Barometric Pressure _29.33

Probe Type/Length _as/A
Pitot Coefficient _o,99

7’

Stack Dimension __«/£.0
Time: /._2_.':‘LL Time: Time Time:
Smpl
‘Pt.
A-1 |0.331 35
2 /.30 36
3 | s85] 76 “
14 .65 6
s |sr70] 25 J|
¢ 1455 ¢ |
2 luys| 36
¥ /.30l 25
4 (151 35
/0 /i/5] 23S
y__1r03] 33 | ] 1
2 _lo.90] 31 _ |

SAMPLING POINT RELOCATION #/ #e /%

- 9ypy ecfm

PTETR P

d/ﬁ. Y6 /6.5 -

Avg. YaP =
“Avg. aP =

Avg. Tg =

//2.3/

%< 41

VelTrav.Frm (1/91)
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PLANT :

METER
STACK
SQ.RT.
METER

TEMP.
TEMP.
dp
ORIFICE
METER VOLUME
METER Y

BAR. PRESSURE
-COND. (V1c)

GAS ANALYSIS :

SOURCE TEST
T(std) =
Tm DEG. F -
Ts DEG. F
in. H20
dH in. H20
Vm - Cu.Ft.
Y
Pb . in.Hg
Vlie ml
0.00 % 02
0.00 % CO2

CALCULATIONS - SYMBOLS

RUN NO.
DATE
68 DEG. F
H STATIC PRESS.=
! Cp =
{ STACK I.D. =
: DUCT LENGTH =
{ DUCT WIDTH =
| STACK AREA =
! TEST TIME =
(] —
! =

NOZZLE DIA.

0.00 % CO
100.00 % N2

As

Pstatic

0.840
inch
inch
inch
Sqg.Ft.
min.
inch

in. H20

Time

*************************************t****************************;*t*****

Vm(std) =

(Pb + (dH / 13.6)) / (Tm + 460)

Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic

Bws =

[ T(std) + 460 / 29.92 ]

Vw(std) / (Vm(std) + Vw(std))

X Vmx Y x

Bws @ Saturated Conditions = Vapor Press. of H20

@ Dew Point Temp.

%$EA =(%02 - 0.5%C0)/(0.264%N2 - (%02-0.5%CO)) x 100

Md =(.44 x
Ms = (Md x
P(stack) =
vs = 85.49
/. (Ms x Ps)]
Qs = vs X As x 60
Qs (std)
- x (Ps/29.92)
f =

/ (Ps,

X CP x (Sq.Rt.dP) x

in.Hg.)

%¥C02)+(.32 x %02)+.28 x (%N2 + %CO)]
(1-Bws)) + (18.0 x Bws)

Pbar + [Pstatic / 13.6]

ooooooooooooooo

[Sq.Rt.(Ts + 460)

oooooooooooooooooooooooooooooo

= Qs x (1-Bws)x((Tstd + 460)/(Ts

+ 460))

(Ts+460) x [(0.002669 x Vlic) + (Vm(std)/(Tstd +
460)/ 29.92) x 100 / (Time x Ps ¥ An X vs x 60)

A-9

dsct
scf

Lower
Bws

value
used.

in. Hg

ft/sec

acf/min

'dscf/min



SOURCE TEST CALCULATIONS

PLANT : BFI ARBOR HILLS RUN NO,: 3
FLARE INLET DATE  : SEPT 24,25,1992 -
STANDARD TEMP, : 68 DEG. F ?
| !
METER TEMP. = 72,57 DEG. F ! STATIC PRESS. = =127.84 in. H20
STACK TEMP. = 75.17DEG. F ! op = 0.990
SQ.RT. dp = 1.1271 in. H20 ! STACK I.D. = 16.00 inch
METER ORIFICE = 1.00 in. H20 ! DUCT LENGTH = Inch
METER VOLUME = 20.620 Cu.Ft, ¢ DUCT WIDTH = inch
METER Y = 0,9832 i STACK ARBA = 1.396 sq.Ft.
BAR. PRESSURE = 290,31 in.Hg i  TEST TIME = 35.00 min.
COND. (V1c) = 21.6 ml ' NOZZLE DIA, = inch
GAS ANALYSIS = 0.49 % 02 - 0.00 %o
40.80 % co2 . 58.71 % N2

!!t!t*t*ttt*tt*!ttt*t!'tttt*t!tl’*!t!**t!t'**ttttttt**l’!tQtitttt'**ttttt'!I'

Ve(std) = [ T(std) + 460 /29.92 1 XVmxYgx

(Pb + (dH / 13.6)) / (Tm + 460)...... = 19.739  dscf
Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic = 1.017 scf
Bvs = Vw(std) / (Va(std) + Vw(std))....... cerees = 0.049 i Lower
Bws @ Saturated Conditions = Vapor Press. of H20 ‘ : ;.:iue
€ Dew Point Teap. / (Ps, in.Hg.) .............. = 0.044 ! used.
REA =(%02 - 0.5%C0)/(0.264%N2 - (%02-0.5%C0)) x 100 = 3.26
Md =(.44 x %C02)+(.32 x %02)+[.28 X (¥N2 + %C0) ] = 27.81
Ms = (Md x (1-Bws)) + (18.0 x Bws).............. = 27.35
P(stack) = Pbar + [Pstatic / 13.6] ............ = 19.91 in. Hg
Ve = 85.49 X CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)
/ (Ms X Ps)] ............. tecseean cecens = 94,52 ft./seg
_ Qs = vs X As X.60 srereeieiien., tecteserteiean, = 7,918 acf/n.fn
Qs(std) = g8 x (1-BwS)X((Tstd + 460)/(Ts + 460)) |
X (Ps/29.92) ............. Cereerennas s 4,970 dscf/min
- I = (Ts+460) x [(0.002669 x Vic) + (Vm(std)/"fTstd + .

460)/°29.92] % 100 / (Time X Ps X An % vs x 60)




SOURCE TEST CALCULATIONS

4

: "SEPT 24,25,1992

PLANT : BFI ARBOR HILLS RUN NO.:
FLARE INLET DATE
STANDARD TEMP.: 68 DBEG. F

METER TEMP. = 71,14 DEG. F |  STATIC PRESS.s=
STACK TEMP, = 75,08 DEG. F | ©p =
SQ.RT. 4P = 1.,1054 in, H20 | STACK I.D. =
METER ORIFICE = 1.00 in. H20 ! DUCT LENGTH =
METER VOLUME = 20.914 Cu.Ft. + DUCT WIDTH =
METER Y = 0.9832 i STACK AREA =
BAR. PRESSURE = 29.30 in.Hg +  TEST TIME =
COND. (Vl1c) = 23,9 ml '+ NOZZLE DIA, =
GAS ANALYSIS : 0.46 % 02 0.00 % CO

41.00 % CO2 58.54 % N2

-125.12
0.990
16.00

1.396

in. H20

inch
inch
inch

Sq.Ft.

35.00 ain.

inch

A N AR R R R AN A A AN N N R R AR RN AR NN AR RN AN NN R RN ANRRNRTRRRNXRNRNRR

Va(std) = [ T(std) + 460 / 29.92 } X Va X Y X
(Pb + (dH / 13.6)) / (Tm + 460)......

Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic
Bws = Vw(std) / (Vm(std) + VWw(std))....o0eveuer.

Bws @ Saturated Conditions = Vapor Press. of H20
€ Dew Point Temap. / (Ps, in.HB.) ...cevvecceoe.

%EA =(%02 - 0.5%C0)/(0.2644N2 - (%02-0.5%C0)) X 100
Md =(.44 X %CO2)+(.32 x %02)+[.28 x (A2 + %CO)]
Ms = (Md x (1-Bws)) + (18.0 X BwS).........
P(stack) = Pbar + [Pstatic / 13.6]) .......... .

vs = 85,49 x CP X (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)
/ (M8 X P8)] .iviierenereneosennaconaconnns

08 = VB X A8 X 60 ...ovvivevnnnnasna cecenne

Qs(std) = Qs X (1-Bws)xX((Tstd + 460)/(Ts + 460))
X (Ps/29.92) ........ ceveserane cenaen

I = (Ts+460) x [(0.002669 X Vic) + (Va(std)/(Tstd +
' 460)/ 29.92] x 100 / (Time x Ps X An X vs X 60)
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20.068
1.125

0.053

0.044

3.07

27.89
27.46

20.10

92.12

7,717

4,893

dscf
scf
i Lower
! Bws

! value
! used.

in. Hg

ft/sec

acf/min -

dscf/min




SOURCE TEST CALCULATIONS

PLANT : BFT ARBOR HILLS RUN NO. : 5

FLARE INLET DATE : SEPT 24,25,1992

STANDARD TEMP. : 68 DEG. F
METER TRMP. = 90.28 DEG. F ! STATIC PRESS.=  -127.84 in. H20
STACK TEMP. = 74.33DEG. F ! Cp . 0.990
SQ.RT. dP = 1.1275 in. H20 ! STACK I.D. = 16.00 inch
METER ORIFICE = 1.00 in. H20 ! DUCT LENGTH = inch
METER VOLUME = 21.428 Cu.Ft. | DUCT WIDTH = inch
METER Y = 0,9832 ! STACK AREA = 1.396 Sq.Ft.
BAR. PRESSURE = 29.21 in.Hg ! CTEST TIME = 35.00 min.
COND. (V1c) = 23.7 Bl ! NOZZLE DIA. = inch
GAS ARALYSIS :  0.44 % 02  0.00 %CO
40.40 % CO2 59.16 % N2

!*t't*tt!tt*ttt!l‘tt'*!tttt***!***tttt!*t.tt**t*’t*ttt***t!ttt*f!ti#t*!tt’t

Ve(std) = [ T(std) + 460 / 29.92 1 x Ve x Y X

(Pb + (dH /7 13.6)) /7 (Tm + 460)...... = 19.785 dscf
Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic s 1.116 scf
Bws = Vwistd) /7 (Va(std) « Vw(std))....occcevvee = 0.053 | Lower
_ ! Bws
Bws @ Saturated Conditions = Vapor Press. of H20 } value
@ Dew Point Teamp. / (Ps, in.Hg.) ....ccccecevces = 0.043 | used.
ZEA =(%02 - 0.5%C0)/(0.264%N2 - (%02-0.5%C0)) X 100 = 2.90
Md =(.44 X %C02)+(.32 X %02)+[.28 % (B2 + %C0)] = 27.66
MS = (Md X (1-BWE)) + (18.0 X BWE)..eveuvrnnnnn. . 27.25
P(stack) = Pbar + [Pstatic / 13.6] ..ccccvvvenn = 19.81 in. Hg
vs = 85.49 ¥ CP X (Sg.Rt.dP) X [Sq.Rt.(Ts + 460) |
/ (M8 XPB)] ce.veininnans = 94.94 ft/sec
Qé:vsxAs_x 60 sicieacnnnn = 7,954 acf/min
Qs(std) = Q8 X (1-Bws)X((Tstd + 460)/(Ts +.460))
' X (PS/29.92) veueevernceccacnsssoaans = 4,982 dscf/min
I = (Te+460) x [(0.002669 % Vic) + (Va(std)/(Tstd +
460)/ 29.92] x 100 / (Time X Ps X An X Vs X 60) = %
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APPENDIX B
STEINER ENVIRONMENTAL OUTLET DATA
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Environmental, Inc..

|

SAMPLING POINT LOCATION DATA SHEET

Pant __BEZ Arfo, # /e
Date _. _ 2/22/92

Test.Location Flare Oy tlo ¥
Upstream Dist./Dia. Y225"/ 0.5 ¢
Downstream Dist./Dia. ’103.375"/ 294
No. of Sampling Points ae

Stack Dimension __s39.5

Coupling Length 8

—% 3 -inch MPT/EPT/Flange  has 4ook 3 A

needs contfoly 2 rope ¢

Nater cooled wrofe 000’ povoer
_Aea? chieb '

SAMPLING POINT RELOCATION:
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02 (%)
NOx (ppm)
CO (ppm)
Co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
Co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
co2 (%)

TABLE A-1. CEMS ANALYZER CALIBRATION ERROR

TEST RESULTS

High Range Analyzer

(7Esrsuﬂbw-aﬁi>

Span Gas Calibration
Value Response
19.50 19.50
80.40 80.40
402.50 402.50
15.90 15.90
Mid Range Analyzer
Span Gas Calibration
Value Response
14.75 15.10
41.20 42.00
255.00 260.00
11.80 11.96
Zero ~ RAnalyzer
Span Gas Calibration
Value Response
. 0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Instrument Span
Range 0 to :
25
100
500
20

Absolute
Absolute Difference Allowable
Difference (% of span) (% of span)
0.00 0.0 +-2
0.00 0.0 +=2
0.00 0.0 +=-2
0.00 0.0 +=2
Absolute
Absolute Difference Allowable
Difference (% of span) (% of span)
0.35 1.4 +=-2
0.80 0.8 +=2
5.00 1.0 +-2
0.16 0.8 +-2
Absolute g
Absolute Difference Allowable ‘
Difference (% of span) (% of span)
0.00 0.0 +-2
0.00 0.0 +=2
0.00 0.0 +=-2
0.00 0.0 +-2
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02 (%)
NOx (ppm)
CO (ppm)
Co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
Co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
Cco2 (%)

02 (%)
NOx (ppm)
CO {ppm)
C02 (%)

TABLE A-1. CEMS ANALYZER CALIBRATION ERROR
TEST RESULTS (Tgorg o 3+44f )

High Range Analyzer Absolute

- Span Gas Calibration Absolute Difference 2Allowable
Value Response Difference (% of span) (% of span)

19.50 19.50 0.00 0.0 +-2

80.20 80.20 0.00 0.0 +-2

403.00 403.00 0.00 0.0 +-2

14.75 14.75 0.00 0.0 +-2

Mid Raﬂge Analyzer Absolute

Span Gas Calibration Absolute Difference Allowable
Value Response Difference (% of span) (% of span)

11.82 12.30 0.48 1.9 +=-2

41.00 40.00 1.00 1.0 +-2

206.00 207.00 1.00 0.2 +-2

9.90 10.00 0.10 0.5 +-2
Zero Analyzer Absolute .
Span Gas Calibration Absolute Difference Allowable
Value Response Difference (% of span) (% of span)

0.00 0.00 0.00 0.0 +=2

0.00 0.00 0.00 ‘ 0.0 +-2

0.00 0.00 0.00 0.0 +-2

0.00 0.00 0.00 0.0 +-2

Instrument Span
Range 0 to :
25
100
500
20
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02 (%)
NOx (ppm)
CO (ppm)
Co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
Co2 (%)

02 (%)
NOx (ppm)
CO (ppm)
Co2 (%)

TABLE A-1. CEMS ANALYZER CALIBRATION ERROR
TEST RESULTS (7ggm #5« #-4)

High Range Analyzer Absolute
Span Gas Calibration Absolute Difference Allowable
Value Response Difference (% of span) (% of span)
19.50 19.50 0.00 0.0 +-2
80.20 80.60 0.40 0.4 +-2
402.00 402.00 0.00 0.0 +-2
16.00 16.00 0.00 0.0 +=-2
Mid Range Analyzer Absolute
Span Gas Calibration Absolute Difference Allowable
Value Response Difference (% of span) (% of span)
11.80 12.35 . 0.55 2.2 +=2
41.10 41.00 0.10 0.1 +-2
206.00 207.50 1.50 0.3 +=-2
9.90 10.04 0.14 0.7 +-2
Zero Analyzer Absolute
Span Gas Calibration Absolute Difference Allowable
Value Response Difference (% of span) (% of span)
0.00 0.00 _ 0.00 . 0.0 +-2
0.00 0.00 0.00 0.0 +-2
0.00 0.00 0.00 0.0 +-2
0.00 0.00 0.00 0.0 +-2

Instrument Span
Range 0 to :
25
100
500
20
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02 (%)
NOx‘(ppm)
CO (ppm)

co2 (%)

Test
No.

1l
2

[ S N N =

TABLE A-2. CEMS ZERO DRIFT TEST RESULTS

Initial

Zero

Final
Zero

.00
.00

.00
.04

Absolute

Difference

B-81

Difference
(% of span)

o

oo

Zero Drift
Allowable
(% of span)



TABLE A-2. CEMS ZERO DRIFT TEST RESULTS

| Zero Drift

Test Initial Final Absolute Difference Allowable

No. Zero Zero Difference (% of span) (% of span)
02 (%) 3 0.00 0.00 0.00 0.0 +=3
q 0.00 0.00 0.00 0.0 +=3
NOx (ppm) 3 0.00 -0.40 0.40 0.4 +-3
7 -0.40 -0.70 0.30 0.3 +-3
CO (ppm) 3 0.00 0.00 0.00 0.0 +=-3
7 0.00 0.00 0.00 0.0 +-3
C02 (%) 3 0.00 0.00 0.00 0.0 +-3
7 0.00 0.00 0.00 0.0 +-3
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- o

02 (%)
NOx (ppm)
CO (ppm)

coz2 (%)

st sl 6l W

Test
No.

TABLE A-2.

Initial
Zero

B-83

Absolute

Difference
.00 .00
.10 .10
.80 .80
.20 .60
.00 .00
.00 .00
.00 .00
.00 .00

CEMS ZERO DRIFT TEST RESULTS

Difference
(% of span)

Zero Drift
Allowable

(% of span)



02 (%)

NOx (ppm)

CO (ppm)

co2

(%)

TABLE A-3.

Initial
Calibration Calibration Absolute
Test Response

CEMS CALIBRATION DRIFT TEST RESULTS

Final

Response

B-84

0.15
0.22

.90
.90

.00
.00

B O o o

0.00
0.02

Absolute

Difference
Difference (% of span)

Calibration
Drift
Allowable
(% of span)

[ Ne] (e N o) o o (o N e

R
ww ww w W w w

+
|



TABLE A-3. CEMS CALIBRATION DRIFT TEST RESULTS

, Calibration
Initial Final Absolute Drift
Calibration Calibration Absolute Difference Allowable

Test Response Response Difference (% of span) (% of span)
02 (%) 3 12.50 12.13 - 0.37 1.5 +-3
4 12.13 12.35 0.22 0.9 +-3
Nox (ppm) Z 39.60 39.80 0.20 0.2 +-3
7 39.80 39.10 0.70 0.7 +=3
CO (ppm) 3 205.00 207.00 2.00 0.4 +-3
<4 207.00 209.00 2.00 0.4 +-3
Co2 (%) 3 9.88 9.94 0.06 0.3 +-3
4 9.94 9.80 0.14 0.7 +-3
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NOx (ppm)

CO (ppm)

Co2 (%)

Test

TABLE A-3.

Initial

CEMS CALIBRATION DRIFT ‘TEST RESULTS

Final

Calibration Calibration Absolute

Response

192.50
206.00

10.04
9.84

Response

B-86

0.10
0.25
0.50
0.10

Absolute

Difference
Difference (% of span)

Calibration
Drift
Allowable
(% of span)
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TABLE A-6. CORRECTED GAS CONCENTRATIONS

Test -

_ No. c Co Cm Cma Cgas

02 (%) 1 11.31 0.00 15.33 14.94 11.03
3 11,31 0.00 15.29 1494 11.18

NOx (ppm) 1 20.00 1.33 40.85 40.30 19.04
2 18.66 1.13 39.95 40.30 18120

co (ppm) 1 76.38 4.25 256 .50 255,50 73.06
3 96.88 3.00 584.80 585.80 95,37

co2 (%) 1 9.56 0.00 11.86 12.00 9.67
2 9.52 -0.02 11.87 15700 9.63

- Cgas = (C-Co) x [Cma/(Cm-Co)] :Equation 6C-1,EPA_Method 6C. .
Where : Cgas = Effluent gas concentration, dry basis.

C = Average gas concentration indicated by gas analyzer
dry basis. : : ' o : '

. Co = Avefage of initial and final system calibration
bias check responses for the zero gas. .

Cm = Average of initial and final system calibration
bias check responses for the upscale calibration
gas.

Cma = Actual concentration of the upscale calibration
gas.
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02 (%)

NOx (ppm)

CO (ppm)

Co2 (%)

Cgas

Test
No.

[1- N ]

[-N¥)

TABLE A-6.

s
N
000N

[
)
ww

CORRECTED GAS CONCENTRATIONS

Co Cm
0.00 12.32
0.00 12.24
-0.20 9.70
-0.55 %9.45
0.00 206.00
0.00 208.00
0.00 9.91
0.00 9.87

13:48 15:43

202.00 69.36
202.00 14.31
10.00 9.67
10.00 9.64

= (C-Co) x [Cma/(Cm-Co)] :Equation 6C-1,EPA Method 6C.

Where :

Cgas

Co =

Cm

Cma

= Effluent

C = Average gas
‘ dry bgsig.

Average of
bias check

Average of
bias check
gas.

gas concentration, dry basis.

concentration indicated by gas analyzer

initial and final
responses for the

initial and final
responses for the

Actual concentration of the

gas.

system calibration
zero gas.

system calibration
upscale calibration

upscale calibration




02 (%)

NOx (ppm)

CO (ppm)

Co2 (%)

Cgas

Test
No.

()18

o

o

TABLE A-6.

F
(1L
ou
ww

o
~W

CORRECTED GAS CONCENTRATIONS

Co Cm

0.00 12.50
0.05 12.58
0.40 40.75
0.50 40.45
0.00 199.25
0.00 204.50
0.00 9.94
0.00 9.81

Cma Cgas
11.96 11.45
11.96 12.09
39.80 14.92
39.80 11.69

202.00 91.07
202.00 394.29
10.02 9.02
10.02 8.41

=.(C-C§) x [Cma/(Cm-Co)] :Equation 6C-~1,EPA Method 6C.

Where :

Cgas = Effluent

C = Abera e gas
dry bgsig.

. Co = Avefage of

bias check

Cm Average of
bias check

gas.

gas concentration,

dry basis.

concentration indicated by gas'analyzef

initial and final
responses for the

initial and final
responses for the

Cma = Actual concentration of the

gas.
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9/26/92 wr:000m

g:z:!:Ihrvhtnunenuﬂ Inc.

— ’ Date: ___9/25/92
- Test Location: __AF/are Out/lin
SAMPLE HANDLING/LOG-IN
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: 33758 7 Sz 2 | outrer
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‘Signature Date/Time  Signature Date/Time -
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l 33763 BALE L
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g | BINEEEE
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CHAIN-OF-CUSTODY

Signature . Date/Time Signature Date/Time
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Environmental, Inc.

I

Date:

2/45/72

Test Location: Elare. Qgé[/g

SAMPLE HANDLING/LOG-IN

Siinzture

| NO_ SAMPLE TYPE VOLUME COMMENTS
: 33774 %t £
| seITs e e
s | 38776 w &0
L BT R
;| 33778 S =
6 33778 & 4o v
, 33780 war oo T
. 33781 % & 1=
: 33782 & &=, =
ol 33783 & i
| 3384 AN
, 33785 why oo &
CHAIN-dF-CUSTODY
Date/Time Signature Date/Time

q4-28-92 /1:10

-9/&_/@ 1750000 _g)r;,;cﬂ'é.«.gg,.
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Sijnature ‘

CHAIN-OF-CUSTODY

Date/Time

Signature

m‘xz&a_m.t_‘z.ym‘.w

g!&:!!fknnronnnenuﬂ Inc.
S— Date: 9/25 /o2
= Test Location: Flore Gu? /tn
SAMPLE HANDLING/LOG-IN
NO SAMPLE TYPE VOLUME COMMENTS l
: 33790 &; & &
] 33791 &5 455 &
; 33792 5 &5 &
. 33793 i o #=
. 3379 M"".W 2L
6
7
8
9
10
1 | R

Date/Time
G-2%-a v” 1{o
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SAMPLE TYPE
SAMPLE COMPONENT
REQUESTED BY

ANALYTICAL METHOD
Sample Test
ID # No.
33756 3
33764 | 4
33774 BLANK

ANALYTICAL

.1 N H2S04
HC1
BFI - ARBOR HILLS
ISE METER
Sample - Cl
Volume Ppm
mL
415 41
420 38
100 1

™ 4NN

REPORT

TEST DATE

09/23,24,25/9

ANALYSIS DATE: 09/29/92

ANALYST

HC1
mg

WB

102.5 DUP |
95.5 REC




ANALYTICAL METHOD

SAMPLE TYPE
SAMPLE COMPONENT’
REQUESTED BY

Sample Test
1D # No.
33757 3
33765 4
" BLANK

ANALYTICA L

.1 N NaOH
Ccl2
BFI - ARBOR HILLS
I1SE METER
Sample Cl
Volume ppm
mlL
270 .96
265 1.1
100 .92

B-101

REPORT

TEST DATE : 09/23,24,25/92
ANALYSIS DATE: 09/29/92
ANALYST : WB
c12 QcC
ng %
ND 100.0 DUP
ND 95.2 REC
.05
ND =

LESS THAN .05 mg




SAMPLE TYPE
SAMPLING METHOD
SAMPLE . COMPONENT
REQUESTED BY
ANALYTICAL METHOD

Test
No.

BLANK

% Duplica

% Recover

% CONFIDENCE

NORMALITY

ANALYTICAL

FILTERABLE SO4

M8

FHW + MF

BFI - ARBOR HILLS
BaCl2 Titration

‘Sample Sample
Volume Aliquot
mL mL
100
100
100
te.=
y:
= 99.55
= 0.0101

B-102

REPORT
TEST DATE :09/23,24,25/9,
ANALYSIS DATE :09/29/92 -~%
ANALYST :WB ‘

Titer Analyt. Resulé

mL (total sample)

mg H2SO04

10 0.32 1.04
10 0.29 ' 0.89

10 0.11 0.54
TEST 5 = 96.88
TEST 6 = 98.38

EPA SO2 LOT 0584 5XXX
01 -




3
{
{
{

ANALYTICAL

CONDENSIBLE SULFATE

M8

BHW + AMF

BFI - ARBOR HILLS
BaCL2 Titration

SAMPLE TYPE
SAMPLING METHOD
SAMPLE COMPONENT
REQUESTED BY
ANALYTICAL METHOD

Test Sample Sample
No. Volume Aliquot
mL ml
5 100
6 100
AMF BK 100
IPA BK .100
Di BK 100

% Duplicate =

% Recovery =

% CONFIDENCE 99.55

10
10

- 10

10

10

NORMALITY = 0.010101

B-103

REPORT

TEST DATE :09/23,24,25/92
ANALYSIS DATE:09/29/92

ANALYST :WB

Titer Analyt. Result

mL (total sample)

mg H2S04

0.51 2.13

0.84 : 3.76

0.08 0.39

0.07 0.34

0.07 : 0.34

TEST 6 = 98.81

TEST 5 = 100.40
EPA SO2 LOT 0584 5XXX



SAMPLE TYPE

SAMPLING METHOD
SAMPLE COMPONENT
REQUESTED BY

ANALYTICAL METHOD

Sample
ID #

33780
33785
33790

' % CONFIDENCE

Test
No.

BLANK

% Duplicate

% Recovery

NORMALITY

ANALYTICAL

so2

M8

3% H202

BFI - ARBOR HILLS

BaCL2 Titration

Sample Sample
Volume Aliquot
mL mL
460 10
430 10
100 10
= 99.87
= 0.0100401

B-104

REPORT

TEST DATE :09/23,24,25/}
ANALYSIS DATE :09/29/92 '
ANALYST :WB

Analyt. Resul

Titer
mL (total sample
mg H2S04 °
e
1.02 21.7
1.05 20.%
0.06 0.3
TEST 5 = 103.00
TEST 6 = 100.00
EPA SO2 LOT 0584 5XXX



SOURCE TEST CALCULATIONS

PLANT : BFI ARBOR HILLS RUN NO.: 1
FLARE OUTLET DATE : SEPT 23,1992

STANDARD TEMP. : 68 DEG, F

METER TEMP. = 72.88DEG. F ! STATIC PRESS.= -0.05 in. H20
STACK TEMP. = 1904.04 DEG. F | Cp _ =z 0.840
SQ.RT. dP = 0,3220 in, H20 ! STACK I.D. = 139.50 inch

; METER ORIFICE = 2.00 in. H20 ! DUCT LENGTH = inch

i METER VOLUME = 56.948 Cu.Ft. | DUCT WIDTH = inch

9 METER Y = 1,0098 ! STACK AREA = 106.139 Sq.Ft.

; BAR. PRESSURE = 29.23 in.Hg { TEST TIME = 72.00 min.

] COND. (V1c) = 84,3 ml ! NOZZLE DIA., = inch

| GAS ANALYSIS = 11.03 % 02 0.00 % CO

9.67 % CO2 79,30 % N2

*tt!*'tItl’!’!l’tt’tt!t***_*t!*!’ﬁ’t*ltt*itt.'ttt!*l"!’t*t*t*tﬁt't!'!t'tt'*t***t

Va(std) = [ T(std) + 460 /7 29.92 ] x Vm X Y x

(Pb + (dH / 13.6)) / (Tm + 460)...... = 55,945 dscf

g Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic * 3.968 scf

’f Bws = Vw(std) / (Vm(std) + Vw(std))........ = 0.066 } Lover .

{ Bws @ Saturated Conditions = Vapor Press. of H20 : xBr:siue "
@ Dew Point Temp. / (Ps, in.HE.) .............. . 1.000 ! used. j

%EA =(%02 - 0.5%C0)/(0.264%N2 - (%02-0.5%C0)) x 100 = 111.36

Md =(.44 x %C02)+(.32 X %02)+[.28 x (W2 + %C0)] = 29.99
Ms = (Md X (1-Bws)) + (18.0 X BWS).............. = 29.19 |
P(stack) = Pbar + [Pstatic / 13.6] ............ = 29.23 in. Hg
vs = 85.49 x CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)

/ (MS X PS)] tivevrniiniiinnnn, ceveeeaan . = 38.49 ft/sec

Q8 = VS XAS X 60 ....000venncnns teessesseeaan .o = 245,112 acf/min

Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460)) :
X (P8/29.92) tiiiirienireeinnanannans o= 49,935 dscf/min

I.= (Ts+460) x [(0.002669 x Vic) + (Vm(std)/(Tstd + .
460)/ 29.92] x'100 / (Time X Ps X AN X vs X 60) = ' %
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SOURCE TEST CALCULATIONS

PLANT : BFI ARBOR HILLS RUN NO.: 2
FLARE OUTLET DATE : SEPT 23,1992

STANDARD TEMP, : 68 DEG. F

METER TEMP. = 101.88 DEG. F H STATIC PRESS, = =0.05 in. H20
STACK TEMP. = 1860,79 DEG. F H Cp = 0.840
SQ.RT, dp = 0.3146 in. H20 ! STACK I.D, = 139,50 inch
METER ORIFICE = 2.00 in. B20 : DUCT LENGTH = inch
METER VOLUME = 57.253 Cu.Ft. ' DUCT WIDTH = inch
METER Y = 1.0098 H STACK AREA = 106.139 sq.Ft.
BAR. PRESSURE = 29.32 in.Hg H TEST TIME = 72.00 ain,
COND. (V1c) = 131.5 ml H NOZZLE DIA. = inch
GAS ANALYSIS : 11.15 % 02 0.00 % CO
9.63 % CO2 79.22 % N2
ttt!ttttttttttttttt'*tttttt*ttttttttttt!*lt’ttt*ttt*tt*t!tttttttttt;*t*ttt
Vo(std) = [ T(std) + 460 /2992 1 xVaxYx
(Pb + (dH / 13.6)) / (M + 460)...... = 53.506 dscf
Vw(std) =(8.9148 X 10e-5) x (Tstd + 460) x Vic = 6.190 scf
Bws = Vw(std) / (Va(std) + Vw(std))............. = 0.104 ! Lower
i Bws
Bws @ Satyrated Conditions = Vapor Press. of H20 i value
€ Dew Point Teap. / (Ps, in.Hg.) .............. = 1.000 ! used,
ZEA =(%02 - 0.5%C0)/(0.2649N2 - (%02-0.5%C0)) % 100 = 114.19
Md =(.44 x %C02)+(.32 x %02)+[.28 x (ZN2 + %C0)1 = 29.99
Ms = (Md x (1-Bws)) + (18.0 X Bws)...... cecesane = 28.74
P(stack) = Pbar + [Pstatic / 13.6) ..., = 29.32 in. Hg
VS = 85.49 X CP X (Sq.Rt.dP) X [Sq.Rt.(Ts + 460)
/ (Ms x Ps)] ........ Cecrtcevenas cesceennes = 37.49 ft/sec
QS = VE X AS X 60 .0uvuninninsninn. veee = 238,765 acf/min
Qs(std) = Qs x (1-Bws)X((Tstd + 460)/(Ts + 460)) :
X (P8/29.92) ............. teseseaa = 47,706 dscf/min
-1 = (Ts+460) x [(0.002669 x Vic) + (Va(std)/(Tstd +
460)/ 29.92] x 100 / (Time x Ps X An X vs X 60) = % |

B
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SOURCE TEST CALCULATIONS

PLANT : BFI ARBOR HILLS : RUN NO.: 3
FLARE OUTLET DATE : SEPT 24,1992
STANDARD TEMP.: 68 DEG. F

METER TEMP. = 90.94 DBG, F !  STATIC PRESS.= -0.05 in. H20
STACK TBEMP. = 1848.08 DEG. F | Op = 0.840
SQ.RT. @p = 0.3272 in, H20 !. STACK I.D. = 139.50 inch
METER ORIFICE = 2.50 in. H20 ! DUCT LENGTH = inch
METER VOLUME = 63.114 Cu.Ft. i DUCT WIDTH = inch
METER Y = 1.0098 i STACK AREA = 106.139 Sq.Ft.
BAR. PRESSURE = 29.33 in.Hg i TEST TIME = 72.00 min.
COND. (V1c) =  161.0 ml i NOZZLE DIA., = inch
GAS ANALYSIS = 10.85 % 02 " 0.00 % CO

9.67 % CO2 ' 79.48 % N2

R N N A N A R AN R R RN N RN N RN IR AR AR RN RN RERARLRR

Vm(std) = [ T(std) + 460 / 29.92 1 x VWmx Y X

(Pb + (dH / 13.6)) / (Tm + 460)...... = 60.250 dscf
Vw(std) =(8.9148 X 10e-5) X (Tstd + 460) X Vic . 7.578 scf
Bws = Vw(std) / (Vm(std) + Vw(std)).......... = 0.112 f Lower
Bws @ Saturated Conditions = Vabor Press. of H20 ; \Brﬁue
@ Dew Point Teap. / (Ps, in.Hg.) ............. . = 1.000 ! used.

%EA =(%02 - 0.5%C0)/(0.264%N2 - (%02-0.5%C0)) X 100 = 107.08

Md =(.44 x %CO2)+(.32 X %02)+[.28 x (W2 + %CO)} = 29.98
Ms = (Md X (1-Bws)) + (18.0 X BWB)...cvvvvvannnn = 28.64
P(stack) = Pbar + [Pstatic / 13.6) ....c.vv0e0e = 29.33 in. Hg
vs = 85.49 X CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460) .
/ (Ms X Ps)] ........... ceveseee cecessvone . =  38.95 ft/sec
Q8 =VBXASX60 .......... Ceeereasneenans = 248,042 acf/min

Qs(std) = Qs % (1-Bws)x((Tstd + 460)/(Ts + 460)) :
X (PS/29.92) virrerninnnnn. . 49,403 dscf/min-

I = (Ts+460) x [(0.002669 x Vlc) + (Vm(std)/(Tstd + :
460)/ 29.92] x 100 ./- (Time x Ps X An X V8 X 60) = %
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SOURCE TEST CALCULATIONS

PLANT : BFI ARBOR HILLS RUN NO.: 4
FLARE OUTLET DATE s SEPT 24,1992
STANDARD TEMP.: 68 DEG. F
METER TEMP. = 97.17 DEG. F H STATIC PRESS.= -0.04 in. H20
STACK TEMP. = 1891.29 DEG. F : Cp = 0,840
SQ.RT. dP = 0.3155 in, H20 ¢ STACK I.D. = 139.50 inch
METER ORIFICE = 2.50 in., H20 | DUCT LENGTH = inch
METER VOLUME = 63.132 Cu.Ft. H DUCT WIDTH = inch
METER Y = 11,0098 H STACK AREA = 106.139 Sq.Ft.
BAR. PRESSURE = 29.31 in.Hg ' TEST TIME = 72.00 min.
COND. (Vlc) = 150.5 ml : NOZZLE DIA. = inch
GAS ANALYSIS : 10.80 % 02 0.00 % CO
9.64 % CO2 79.56 % N2
***"ﬂ*ttﬂ’"tt?'*’**!"!**'*‘**'.f;"'*'*"**’**’*********t"'*’***f"!**l'
Va(std) = [ T(std) + 460 / 29,92 ] x Vm XY X
(Pb + (dH 7/ 13.6)) / (Tm + 460)...... = 59,553 dscf ’
Vw(std) =(8.9148 X 10e-5) X (Tstd + 460) x Vic = 7.084 scf
BWs = Vw(std) / (Vm(std) + Ww(std))......... . 0.106 | Lower
. i Bws i
Bws @ Saturated Conditions = Vapor Press. of H20 " value ?
@ Dew Point Temp. / (Ps, in.Hg.) ............. . = 1.000 ! used.

%EA =(%02 - 0,.5%C0)/(0.264%N2 - (%02-0.5%C0)) x 100 = 105.84

Md =(.44 x %C02)+(.32 x %02)+[.28 x (WN2 + %CO)] = 29.97
Ms = (Md x (1-Bws)) + (18.0 X BWS)......vuuvenns = 28.70
P(stack) = Pbar + [Pstatic / 13.6] ............ = 29,31 in. Hg .
vs = 85.49 X CP x (Sq.Rt.dP) x [Sq.Rt.(Ts + 460)

/ (MS X PS)] .iiieiiiecniicacenenieaiaaans 2 37.88 ft/sec
Qs = VS X AS X 60 ...... e = 241,233 acf/min

Qs(std) = Qs x (1-Bws)X((Tstd + 460)/(Ts + 460)) -
T X (P8/29.92) iiiieeecerinsanaancasoes = 47,420 dscf/min

I = (Ts+460) x [(0.002669 X Vic) + (Va(std)/(Tstd + o
460)/ 29.92) x 100 / (Time x Ps X An X Vs X 60) = %
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SOURCE TEST CALCULATIONS

PLANT : BFI ARBOR HILLS RUN NO.: 5
: FLARE OUTLET DATE : SEPT 25,1992
STANDARD TEMP. : 68 DEG. F

METER TEMP., = 98.6 DEG. F |  STATIC PRESS.= -0.10 in. H20
STACK TEMP. = 1798.79 DEG. F ! O©Op = 0.840
SQ.RT. dP = 0.3461 in. H20 ! STACK I.D. = 139.50 inch
METER ORIFICE =  2.50 in. H20 | DUCT LENGTH = inch
METER VOLUME = 63.313 Cu.Ft. ! DUCT WIDTH = inch
METER Y = 1.0098 { STACK AREA =  106.139 Sq.Ft.

3 BAR. PRESSURE = 29.21 in.Hg ! TEST TIME = 72.00 min.

| COND. (V1c) = 144.2 ml i NOZZLE DIA. = inch
GAS ANALYSIS = 11.45 % 02 0.00 % CO

9.02 % CO2 79.53 % N2

*!!tt!!ttt!tt!t'tt*!t'*ttt*t'ttt*'**ttQt**t'tﬂ**tt**'**ttt****i!*!tt*tl’*!'

Ve(std) = { T(std) + 460 /7 29.92 1 X Vm X Y X : :
(Pb + (dH / 13.6)) / (Tm + 460)...... , 59,368 dscf

Vw(std) =(8.9148 x 10e-5) X (Tstd + 460) X Vic = 6.788 scf
Bws = Vw(std) / (Vm(std) + Vw(std))........ccc.. s 0.103 { Lower
i Bws
Bws @ Saturated Conditions = Vapor Press. of H20 i value
@ Dew Point Temp. / (Ps, in.Hg.) ............ .o = 1.000 ! used.
%EA =(%02 - 0.5%C0)/(0.264%N2 - (%02~-0.5%C0)) x 100 = 119.95
Md =(.44 X %CO2)+(.32 X %02)+[.28 X (M2 + %CO)) = 29,90
Ms = (MAd X (1-Bws)) + (18.0 X BWS)..veeeceoacnns = 28,68
P(stack) = Pbar + [Pstatic / 13.6] ....... ceese = 29.20 in, Hg
vs = 85.49 ¥ CP X (Sq.Rt.dP) % [Sq.Rt.(Ts + 460) |
/ (Ms X PsS)) ..ooeenes tevesecssnea ceceeseces S 40.82 ft/sec
Q6 = VE X AS X 60 rureenrenneenseneenneanns ... = 250,932 acf/min .
Qs(std) = Qs X (1-Bws)xX((Tstd + 460)/(Ts + 460)) :
X (Ps/29.92) ..... tesesseseevacsarenn = 53,219 dscf/min
I = (Ts+460) X [(0.002669 X Vc) + (Vam(std)/(TStd + |
460)/ 29.92] x 100 / (Time X Ps X An X V6 X 60) = . %
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"SOURCE TEST CALCULATIONS

PLANT : BFI ARBOR HILLS RUN NO. : 6
FLARE OUTLET DATE : SEPT 25,1992
STANDARD TEMP. : 68 DEG. F
METER TEMP. = 101.75 DEG. F :  STATIC PRESS.= -0.09 in. H20
STACK TRMP. = 1700.00 DEG. F ! Cp . 0.840
SQ.RT. dP = 0.3478 in. H20 ! STACK I.D. = 139.50 inch
METER ORIFICE =  2.50 in. H20 : DUCT LENGTH = inch
METER VOLUME = 62.871 Cu.Ft.  DUCT WIDTH = inch -
METER Y = 1.0098 {  STACK AREA =  106.139 Sq.Ft. |
BAR. PRESSURE = 29.14 in.Hg | TEST TIME = 72.00 min. |
COND. (V1c) = 142.6 ml :  NOZZLE DIA. = inch |
GAS ANALYSIS : 12.00 % 02 0.00 % CO |
8.41 % CO2 79.50 % N2

*.t*t*ti*!t!t*!t*tttit!*f!'lti**t!ttttttt'*lt*'**tvtt**l’t*'*****t*'*t!t*ttt

Va(std) = [ T(std) + 460 / 29.92 ] x V@ X Y X

(Pb + (dH / 13.6)) / (Tm + 460)...... = 58.484 dscf
Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic = 6.712 scf
Bws = Vw(std) / (Vm(std) + W(std))............. = 0.103 i Lower
Bws € Saturated Conditions = Vapor Press. of H20 ; 3:§ue
@ Dew Point Temp. / (Ps, in.Hg.) .............. = 1.000 ! used.

%BA =(%02 - 0.5%C0)/(0.264%2 - (%02-0.5%C0)) x 100 = 135.87

M3 =(.44 X %C02)+(.32 x %02)+[.28 X (%2 + %C0)] = 29.83
Ms = (Md X (1-Bws)) + (18.0 X Bws)..... Ciereaes . . 28.61
P(stack) = Pbar + [Pstatic / 13.6] ............ = 29.13 1n. Hg
vs = 85.49 X CP x (5q.Rt.dP) X [Sq.Rt.(Ts + 460) o
/ (M5 X PS)] covvceniiiiniiiiiiiiiianaiinns = 40.21 ft/sec
QS = VE X AS X 60 1ruuerrrrrennnns e ... = 256,043 acf/min

Os(std) = Qs X (1-Bws)X((Tstd + 460)/(Ts + 460))
X (P8/29.92) .v.cvvienannnns eeececee = 54,669 dscf/mi

I = (Ts+460) x [(0.002669 % VIC) + (Vm(std)/(Tstd +
460)/ 29.92] X 100 / (Time X Ps X An X Vs X 60) = %
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PLANT BFI ARBOR HILLS
SOURCE FLARE OUTLET
Temp. Std. @ 68 dF H
" Press. Std 29.92 in. Hs. 3 % 02 Correction |
"""""""""""""""""""""""""""""""""""""""
Run No. 1 2 AVERAGE |
----------------------- !
Date 9/23/92 9/23/92 |
oxygen (%) 11.03 11.15 11.09 1
Qs(std), dscfm 49,935 47,706 48,821 !
NOX, ppm 19.04 18.20 18.62 i
S02, ppm
CO, pp= 73.06 £ 95.37 84.22
HC, prpm
F-Factor 8388.01 8388,01 8388.01
NOx, MW = 46,005 . »
NOx, lb/hr 6.81 6.22 6.52
NOx, ppm @ 02 34.53 33.41 , 33.97
NOx, lb/MMBtu 0.0404 0.0391 0.0397
S02, MW = 64.058
S02, lb/hr
S02, ppm €@ 02
S02, lb/MMBtu
CO, MW = 28,010
co, lb/hr 15.91 19.84 17.87
CO, ppm @ 02 132.50 175.09 153.79
co, 1lb/MMBtu 0.0944 0.1247 0.1096
HC, MW = 16.043 |
HC, lb/hr
HC, ppm @ 02
BC, lb/MMBtu

. 1b/hr = 8.223E-5 X Qs(std) x MV x ppa / (Tstd + 460)

'+ ppam @ 02 = ppa measured X ((20.9 - 02% correction) / (20.9 -
%02 neasured)]

*+ 1b/MMBtu = F-Factor x MW x [1.3711B-6 / (Tstd + 460)] x [20.9 /
(20.9 - 02%)] X ppm

* 1b/Bbl = (lb/MMBtu) X (MMBtu/Ebl)
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EMISSION RATE CALCULATIONS

PLANT : BFI ARBOR HILLS

SOURCE : FLARE OUTLET

Teap, Std. : 68 dr i
Press, Std.: - 29,92 in. Hg. 3 % 02 Correction 1
Run No. 3 4 AVERAGE

Date 9/24/92 9/24/92

Oxygen (%) 10.85 10.80 10.83

Qs{std), dscfam 49,403 47,420 48,412

NOx, ppm 17.42 18.44 17.93

S02, ppm

CO, ppm 69.36 14.31 41.84

HC, ppm 28.80 16.40 22.60

F-Factor 8386.65 8386.65 8386.65

NOX, MW = 46.005

NOx, lb/hr 6.17 6.26 6.21

NOx, ppm @ 02 31.03 32,68 31.85

NOx, lb/MMBtu - 0.0363 0.0382 _ 0.,0373

S02, MW = 64,058
S02, lb/hr
S02, ppm @ 02
S02, lb/MMBtu

. MW = 28,010

» lb/hr 14.94 2.96 ' 8.95
,» Ppm @ 02 123.54 25.36 74,45
» lb/MMBtu 0.0880 0.0181 0.0530

8888

HC, MW = 16.043

HC, lb/hr 3.55 1.94 : . 2.75
HC, ppm @ 02 $1.30 . 29.07 . ' 40.18

HC, lb/MMBtu 0.0209 0.0119 ' 0.0164

* 1b/hr = 8,223E-5 x Qs(std) x MW X ppm / (Tstd + 460)

* ppm @ 02 = ppm measured X [(20 9 - 02% correction) -/ (20.9 -
%02 measured)]

* 1b/MMBtu = F-Factor X MW x [1.3711E-6 / (Tstd + 460)] X [20 9/
(20.9 - 02%)] X ppm

* 1b/Bbl = (_lb/bMBtu) X (MMBtu/Bbl)
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FLARE OUTLET
. . 68 dF
; " Press. Std.: 29.92 in. Hg. 3 % 02 Correction
Run No 5 6 AVERAGE
Date 9/24/92 9/24/92
Oxygen (%) 11.45 12.09 11.77
Qs(std), dscfm 53,219 54,669 53,944
NOX, ppm 14.92 11.69 13.31
S02, ppm
CO, ppm 91.07 394,29 242,68
HC, ppm 23.50 23.50
F-Factor 8323.36 8323.36 ' 8323,36
NOZ, MW = 46.005 |
NOx, lb/hr 5.69 4.58 5.13
NOX, ppa € 02 28.26 23.75 26.01
NOx, 1b/MMBtu 0.0328 0.0276 0.0302
§ S02, MW = 64.058
| sS02, lb/hr
S02, ppm € 02
sS02, lb/MMBtu
CO, MW = 28.010
C0, lb/hr : 21.13 94,00 57.57
CO, ppm @ 02 172.50 801.11 486.81
0, 1b/MMBtu 0.1219 * 0.5663 0.3441
HC, MW = 16,043
HC, 1b/hr 3.12 3.12
HC, ppm € 02 44,54 . - ) 44,51 -

HC, 1lb/MMBtu 0.0180 - | 0.0180 * '

* 1b/hr = 8.223E-5 x Qs(std) X MW X ppa / (Tstd + 460)

* ppm @ 02 ppa measured X [(20.9 - 02% correction) / (20.9°
%02 neasured)]

* 1b/MMBtu = F-Factor x MW x [1.3711E-6 / (Tstd + ,_460)]
(20,9 - 02%)] x ppm

* 1b/Bbl = (lb/MMBtu) x (MMBtu/Bbl)
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HC1 CALCULATIONS

COMPANY NAME : BFI ARBOR HILLS

SOURCE ¢ FLARE OUTLET
DATE : SEPT 24,1992
02 CORRECTION: 3% TEMP.STD. : 68 dF

Im, dF ...... 90. 94 87.17 94.06
Y, meter fac. 1.0098 1.0098 1.0098
Vm, cu.ft. .. 63.114 63.132 63.123
Pb, in.Hg. .. 29,33 29.31 29,32
dH, in.H20 .. 2.50 2,50 2.50
02, percent . 10.85 10.80 10.83
Qs(std),dscfn ' 49,403 47,420 48,412
F-Factor 8,386.65 8,386.65 8,386.65

Va(std) = [ T(std) + 460./ 29.92 1 xVax Y x
(Pb + (dH / 13.6)) / (Tm +460) :

Va(std) ........... 60.2497 59,5526 59,8986 dscf

ng HC1 17.01 15,93 0.10

* MW of HC1 36.46

EMISSION CALCULATIONS :

PPa HCL = 1.60962 % (Temp.Std. + 460) X (mg HC1)/( MW X Va,std)

Ppm HCl € corrected 02% = = ppm HC1 X [ 20.9 - 02 correction /
( 20 9 - %02 measured)] :

Ib/hr = 8.223e-5 x Qs(std) x MW X ppm / (Tstd + 460)

1b/MMBTU = F-Factor X MW x 0.00000137 / [Tstd + 460] x [ 20.9/
( 20,9 - %02 )] X ppm HCl

PPm HCL ................ 6.58 6.24 0.04
Ppm HCl @ 3.0 %02 ...... 11.72 11,05 0.07
lb/hr HC1 .............. 1.85 1.68 0.01

0.0109 0.0102 0.0001
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COMPANY NAME :

Cl2 CALCULATIONS

BFI ARBOR HILLS

SOURCE FLARE OUTLET
DATE : SEPT 24,1992
02 CORRECTION: 3% TEMP, STD, 68 dr

Run 3 Run 4 Blank
Tm, dF ...... 90,94 97.17 94,06
Y, meter fac. 1.0098 1.0098 1.0098
vm, cu.ft. .. 63.114 63.132 63.123
Pb, in.Hg. .. 29,33 29.31 29,32
dHd, in.B20 .. 2.50 2.50 2.50
02, percent . 10.85 10.80 10,83
Qs(std),dscfm 49,403 47,420 48,412
F-Factor 8,386.65 8,386.65 8,386.65
Va(std) = [ T(std) + 460 / 29.92 ] xVmxY X

(Pb + (dH / 13.6)) / (Tm +460) :

Run 3 Run 4 Blank
Vm(std) ....... eeee 60.2497 59,5526 59,8986 dscf
LABORATORY ANALYSIS :

Run 3 Run 4 Blank
g Cl2 0.05 0.05 0.05
* MW of HCl 70.91

EMISSION CALCULATIONS :

ppm Cl2 = 1.60982 x (Temp.Std. + 460) x (mg Cl2)/( MW X Vm,std)

ppm Cl2 @ corrected 02% = ppm Cl2 x [ 20.9 - 02 correction /
{ 20.9 - %02 measured))

lb/hr = 8.223e-5 x Qs(std) x MW x ppm / (Tstd + 460)

1b/MMBTU = F-Factor X MW x 0.00000137 / [Tstd + 460] x [ 20.9/
.( 20.9 - %02 )] X ppa Cl2

Run 3 Run 4 Blank
PPm Cl2 ....cveerrencnns 0.01 0.01 0.01
ppm Cl2 @ 3.0 %02 ..... . 0.02 0.02 0.02
“l1b/hr €12 .......... 0.01 0.01 0.01
1b/MMBTU C12 .......... .. 0.,00003 0,00003 0.00003
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S02 CALCULATIONS

COMPANY NAME : BFI ARBOR HILLS

SOURCE : FLARE OUTLET
DATE : SEPT 25,1992
02 CORRECTION: 39 TEMP.STD. : 68 dF

Im, dF ...... 98.60 101,75 100.18
Y, meter fac. 1.0098 1.0098 1.0098
- Vm, cu.ft. .. 63.313 62.871 63.092
Pb, in.Hg. .. 29.21 29.14 29.18
dH, in.H20 .. 2.50 2.50 2.50
02, percent . 11.45 12.09 11.77
Qs(std),dscfm 53,219 (54,669 53,944
F-Factor 8,323.36 8,323.36 8,323.36

Vn(std) = [ T(std) + 460 / 29,92 ] X Vm X Y x
(Pb + (dH / 13.6)) / (Tm +460) :

Va(std) ........... 59.3685 58,4838 58,9341 dscf

ng SO2 14.19 13,69 0.20
* MW of SO2 64.06

EMISSION CALCULATIONS :

ppm S02 = 1.60982 X (Temp.Std. + 460) x (mg S02)/( MW x Vm,std)

Ppm SO2 @ corrected 02% = ppm S02 X [ 20.9 - 02 correction /
( 20.9 - %02 reasured) ]

1b/hr = 8.223e-5 x Qs(std) X MW x ppm / (Tstd + 460)

15/MMBTU = F-Factor x MW x 0. 00000137 / [Tstd + 460] x [ 20.9/
' (209-%02)]xpmsoz

PP S02 ................ - 3.17 3.11 0.05
ppm SO2 @ 3.0 %02 ...... 6.01 6.31 0.09
lb/hr 802 .............. 1.68 1.69 0.02
1b/MMBTU SO2 ,.......... 0.0097 0.0102 0.0001



S03 CALCULATIONS

COMPANY NAME : BFI ARBOR HILLS

SOURCE : FLARE OUTLET
DATE : SEPT 25,1992
02 CORRECTION: 3% TEMP.STD. : 68 dr

Tm, dF ...... 98.60 101.75 100.18
Y, meter fac. 1.0098 1.0098 1.0098
Vm, cu.ft. .. 63.313 62.871 63.092
Pb, in.Hg. .. 29.21 29.14 29.18
dH, in.B20 .. 2.50 2.50 2.50
02, percent . 11.45 12.09 11.77
Qs(std) ,dscfm 53,219 54,669 53,944
F-Factor 8,323.36 8,323.36 8,323.36

Vm(std) = [ T(std) + 460 / 29.92 ] x Vm XY X
(Pb + (dH / 13.6)) / (Im +460) :

Vo(std) ........... 59,3685 58.4838 58.9341

mg SO3 2.59 3.80. 0.72

* MW of SO3 80.06

EMISSION CALCULATIONS :

ppa SO3 = 1,60982 X (Temp.Std. + 460) X (mg SO03)/( MW X Vm,std)

ppm SO3 @ corrected 02% = ppm S03 x [ 20.9 - 02 correction /
( 20.9 - %02 leasured)]

1b/hr = 8.223e-5 x Qs(std) X MW X ppm / (Tstd + 460)

1b/MMBTU = F-Factor x MW x 0,00000137 / [Tstd + 4603 x [ 20.9/
( 20.9 - %02 )] x ppm SO3

ppm SO3 .....cc000000nen 0.46 0.69 0.13

ppm SO3 @ 3,0 %02 ...... c.88 1.40 0.25
Ib/hr SO3 .....ccvcvenan 0.31 0.47 0.09
1b/MMBTU SO3- ....vveevsn 0.0018 0.0028 0.0005
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FUEL/FLOWRATE CALCULATIONS

PLANT ......... U BFI ARBOR HILLS
SOURCE ........ e FLARE OUTLET Temp. Std.: 68
DATE ...... veveseesen.. SEPT 24,25,1992 Press. Std: 29.92

------------------ RUN3 RUN 4 RUN 5
Barometric Press., in.Bg..
Brake Horsepower .........
Fuel Flow, scfh .......... 298200.00 293580.00 298920.00
OXYEEN, % vcvevencrennnnes 10.85 10.80 11.45
Fuel Flow, acfh ...; ......
Fuel Press, psig .........

" » psia .........
Fuel Teap, AGF ..vvevenven.
FUEL ANALYSIS DATA :

RUN 3 RUN 4 RUN 5

Btu/scf, Gross Cal. Value: 538.00 538.00 575.00
Btu/lb, Gross Cal. Value : 8149.00 8149.00 8798.00

Bydrogen, wWt.% : 7.71 7.71 8.27
Carbon, Wt.% : 39.62 39.62 - 42,35
Sulfur, wWt.% : 0.00 . 0.00 0.00
Nitrogen, wt.% : 6.48 - 6.48 1.75
Oxygen, Wt.% * : 46.19 . 46,19 47.64
CALCULATTIONS :

RUN 3 RUN 4 RUN 5 AVERAGE
F-Factor,dscf/MMBtu : 8,386.65 8,386.65 8,323.36 8,365,55
Fuel Rate, scfh : 298200,00 293580,00 '298920.00 296900, 00
Heat Rate, MMBtu/hr : 160,432  157.946 171.879 - 163,419

Flue gas flowrate, dscfm : 46634.51 4568472 52733.27 48350.83

* F-Factor = 10B6 X [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/1b) x [(Tstd + 460) / 5281

-* scfh = fuel acfh x [Pb + (P,psig X 2.036 in.Hg/psi) / (T fuel + 460)]
| x [(Tstd + 460) / Pstd]

where: psig = psia - 14.7
* MMBtu/hr = scfh x (Btu/scf) / 10E6

* dscfm = MMBtu/hr x dscf/MMBtu x (1hr/60min) x [20.9 / (20.9- %02)]
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DRY GAS METER / ORIFICE METER CALIBRATION DATA

Date ............AUGUST 25 1992 Drv Gas Meter No. ... 6825355
Bar. Press, in.Hg 29.89 Standard Test Meter # 69279
Meter Box No. ...CRATE LOW Operator ......eeo... AB

DRY TEST METER

] t
H ! .
i Press. Temp. Volume | Sample Temp. Temp. Volume
! dHs Ts Vs ! Rate Tdi Tdo vd t
i {in. H20) (dF) (£t3) ! {cfm (dFr) (ar) (££3) (min)
jmm o R bt Pl !
: 0.0 0.000 | 0 0 0.000 !! !
! 0.0 - 0.0 0.000 ! 0.010 0 0 0.000 ! 0.0 |
tAva/Net 0.0 0.000 ! 0 0.000 ! i
e ettt f——————— lm——————— i
' 82.0 485.012 ! 88 87 10.017 4 i
H 0.0 81.0 480.143 | 0.035 85 85 5.016 ! 217.0 |
tAvg/Net : 81.5 4.869 | v 86 5.001 ! i
e e e | = i
H 79.0 476.262 ! g2 86 1001.015 ! d
| -0.2 78.0 471.191 ! 0.100 87 85 965.781 ! 53.0 !
lAvg/Net : 78.5 5.071 | 88 5.234 11 H
R e e R !
; 0.0 0.000 ! 0 0 0.000 1! H
! 0.0 .0.0 0.000 ! 0 0 0.000 ! 0.0 |
1Avg/Net . : 0.0 0.000 ! 0 0.000 ! 1
o e R bttt flmmm—————- !
H 0.0 0.000 ! 0 0 0.000 1} H
! 0.0 0.0 0.000 | 0 0 0.000 !} 0.0 |
tAvg/Net 0.0 0.000 0 0.000 1! i
v = Vs x (Pbar + (dHs / 13.6)) x (Avg. Td = 460) / [ vd x

(Pbar = (dH / 13.6)) x ( Ts = 460)]

Ko = [(Vs/t) x [(Tdo + 460) / (Ts = 460)1 x [ {Pbar +'(st/13.6) /
(Pbar - (dH/13.6)71 / [((Tdo + 460) x dH) / (Pbar + (dH/13.6))
X (Mm)170.5 ‘ ' . :
cfm : : 0.910 0.035 - 0.100 ; Avg. std.Dev.
v 0.9821 0.9843 0.9832
Ko»:
v . % Relative Std. Dev.
Ko : % Relative Sstd. Dev.
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DRY GAS METER / ORIFICE METER CALIBRATION DATA

(Pbar + (dH / 13.6)) x (

x (Mm))~0.5

dH

Ko

<

Ko

1.0111
0.7845

1.0076
0.7580

f(Vs/t) X [(Tdo + 460) /
(Pbar + (dH/13.6)] /

1

Ts + 460)]

Date ............JULY 20 1992 Dry Gas Meter No. ... 103707
Bar. Press., in.Hg 29.88 Standard Test Meter # 69279
Meter Box No. ... 21313 Operator ............ AB
| STANDARD TEST METER ! DRY TEST METER ]
! ! ]
i Press. Temp. Volume ! Press. Temp. Temp. Volume i1 Time
H dHs Ts Vs ! dH Tdi Tdo vd 1 t
i{in. H20) (dF) (££3) ! (in. H20) (dF) (dF) (£t3) !} (min)
! - ——————————— j———- - - R e
| 68.0 391.523 ! ) 83 82 1020.297 !
! -1.4 67.0 368.346 ! 0.5 82 81 996.854 1! 54.0
iAvg/Net : 67.5 23.177 |} 82 23.443 ¢
e e o e e e R
} 68.0 367.739 ! 81 80 996.234 !
! -2.3 67.0 344.170 ! 1.0 80 79 972.482 ! 40.0
1Avg/Net : 67.5 23.569 ! 80 23.752 !!
o e e e o et LT R i
! 67.0 265.627 ! 80 79 894.385 !
! -2.5 67.0 237.624 ! 1.5 78 79 866.307 ! 38.0
iAvg/Net : 67.0 28.003 ! 79 28.078 !}
——— - e it L T e m——————
H 67.0 299.374 ! 79 - 80 928.127 !
! -3.8 68.0 266.025 ! 2.0 78 79 894.793 !! 42.0
‘1Avg/Net : 67.5 33.349 | 79 33.334 }!
| ———————- ! - - HH
! 67.0 343.531 ! 80 79 971.849 !!
! -5.4 66.0 301.895 ! 3.0 78 78 930.627 !! 42.0
iAvg/Net : 66.5 41.636 ! 79 41.222 !
YV = Vs x (Pbar + (dHs / 13.6)) x (Avg. Td + 460) / [ vd x

(Ts + 460)] x [(Pbar + (dHs/13.6) /

-5 2.0

1.0100 1.0077 1.0123

0.7735 0.7187 0.7295

0.18 % Relative Std. Dev.

3.34 % Relative Std. Dev.
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REPORT OF ANALYSIS
BEPA PROTOCOL GAS MIXTURES

STEIG1

o RECEIVED AUS 2 8 19%2

SUE POWERS

STEINER ENVIRONMENTAL
4930 BOYLAN ST
BAKERSFIELD, CA 93308~

CUSTOMER ORDER NUMBER: SP-2750-98 R.69
L IO ICHE IL OO IO I I DL IL S C L2 DL S OC I L L DL 2L DL DL DL DL DI DL IIDCHCD>

COMPONENT CONCENTRATION(v/v)

REFERENCE
STANDARD MAXE, MODEL ,§ /N, DETECTION

ANALYZER

EXPIRATION

SCOTTMARRIN, INC.

6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (714) 653-6780 « FAX (714) 653-2430

DATE : 08/28/92

PAGE 1

REPLICATE

DATE ANALYSIS DATA

CYLINDER NO.: CC28672

Monitor Labs Model 8449

_88/11/82

82/20/94 786 ppm

08/28/92

787 ppm

Nitric Oxide 786 + 8 ppm @as S/X 136
NOx 786 ppm Cylinder # Coatinuous 764 ppm 786 ppm
Nitrogen,02-Free Balance ©C78162 Chemiluminescence 784 ppa 785 ppm
Cylinder Pressure: 2680 psig € 1824 ppa Last Cal Date: 96/82/92 Mean: 785 ppm 786 ppm
CYLINDER NO.: cceC389
Monitor Labs Model 8448 _88/11/52 _e08/18/92

Nitric Oxide 39.6 + 8.4 ppm Qs 8/% 136 82/18/94 39.5 ppm  39.7 ppm
NOx 39.6 ppm Cylinder # Continuous 35.7 ppm 39.6 ppm
Nitrogen,02-Free Balance cc65317 Cheniluminescence 39.4 ppm  39.5 ppm
Cylinder Pressure: 20080 psig @ 48.2 ppa Last Cal Date: 86/82/92 Msan: 39.5 ppm  39.6 ppm

ppm = umole/mole

$ = mole-%

The above analyses were performe_d in accordance with EPA#1987 Traceability Protocol

# 1, Section 3.8.4, Procedure Gl.

B.E. Gross

The oaly liabilicy of this company for gms whick fails tw oxply vitk this walyu:

-

Approved: /

Y

J.T. Marrin

shall De revplacemsat or reasdlysis tdereof by the

CONpALY Vithout axtra coet.
. STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS

D 404




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

= ln SCOTT-MARRIN, INC.

REPORT OF ANALYSIS o
EPA PROTOCOIL caAsS MIXTURES

STEIZ1 .
TO: DATE : £4/18/91
SUE POWERS
STEINER ENVIRONMENTAL, INC.
4930 BOYLAN ST.
BAKERSFIELD, CA 93388

|
]
|

CUSTOMER ORDER NUMBER: SP2750-90REL.17 . PAGE 1

<><>-<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>-<>
: REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD  MAKE,MCDEL,S/W,DETECTION DATE  ANALYSIS DATA

CYLINDER NO.: CcCcS1313

Intarscan Model RM2450P 84/98/91 _84/16/91
Sulfur Dioxide 965 + 19 ppm aas S/R 72138 16/16/92 976 ppm 963 ppa
Cylinder ¢ Electrocheaical 961 ppm 968 ppm
Nitrogen Balance cc12074 Gas Chromatography 971 ppm 945 ppa
Cylinder Pressure: 200¢ psig @ 1009 ppa Last Cal Date: 95/18/91 Msan: 969 ppm 965 ppm
CYLINDER NO.: CCz28837 .
Interscar Modal MM2453P 84708791 _84/123/91
Sulfur Dioxide 3838 + 30 ppm SM 1664 $/X 72138 18/17/92 3068 ppm 2966 pm
- Cylinder #  Tlectrochemical 3019 ppm 3636 ppm
Nitrogen Balance _ rri4s3 Gas Chromatography 3056 ppe 3618 ppm
Cylinder Pressure: 2080 psig € 2515 ppa Last Cal Date: 85/18/91 Mean: 3848 ppm 3010 ppm
CYLINDER NO.: CC72048
Monitar Labs Model 8449 84785791 _@4/17/91
Nitric Oxide 1839 + 10 ppm GoMzs s/x 136 18/17/92 1038 pps 1639 pm
NOx 1039 pem Cylinder #  Comtinucus 1848 ppm 1936 ppm
Nitrogen,02-Free Balance ceT8i62 Ciecilarinesceanca 1649 ~~n 2830 ~w
Cylinder Pressure: 2000 psig . @ 1029 ppm Last Cal Data: §3/11/91 Mean: 1939 ppm 1838 ppm

PPa = umole/mole $ = mole-%

. The above analyseé- were. perfoéxped in' accordance with EPA-1987 Traceability Protocol
$¢ 1, Section 3.8.4, Procedure Gl. ”

Analyst: ;ﬁ Z : ;Z . W Approved:

S.B. Kozy J.T. Marrin

fhe oculy thluqetmnmzummmu nequvsnm-mnumuhmu—:cmnuncutwm
SompaAny vithost extra cOet.
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS
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2001 THIRD ST. ® UNIT H * RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

E “l SCOTT-MARRIN, INC.

REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

PAPED1
TO: , DATE: 18/05/90
SUE POWERS
PAPE & STEINER
5881 NORRIS ROAD
BAKERSFIELD, CA 93388

CUSTOMER ORDER NUMBER: BL~SP275898REL7 PAGE 1

<><><><><>é><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION(v/v)  REFERENCE STANDARD

ce86353 Carbon Dioxide 41.2 + 8.4 % ' VOLUMETRIC
Nitrogen Balance

ccsess3s Carbon Monoxide 381 + 4 ppam - SRM 1688b
Carbon Dioxide 15.63 + £.16 & - SRM 1675b
Oxygen 3.81 + 8.84 & SRM 2658a
Nitrogen Balance

ccs3571 Carbon Monoxide 384 + 4 ppm . SRM 1688b
Carbon Dioxide 15.77 + 8.16 & SRM 1675Db
Oxygen 3.81 + 0.84 & _ SRM 2658a
Nitrogen Balance

Ppam = umole/mole % = mole-%

~ The above analyses are traceable to the National Institute of Standards and rechnology

by intercomparison with the reference standards  listed above.
Where -indicated, volumetric and gravimetric reference standards are traeeable thru use

- of our analytical balance. NIST Report No. MMAP 232.09/282491.

Analyst: 7,“ i n! '

M.J. Monson

mmylmuttyelnumzupnmmuueqlruunuwpusmlhmxn—tumlpumtwm

COEpASY vithout eXTra cost.
" STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS
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SCOTT-MARRIN, INC.

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

REPORT OF ANALYSIS
EPA PROTOCOL GAS MIXTURES 7

STEIg1
TO: DATE : £83/26/91
SUE POWERS
STEINER ENVIRONMENTAL INC
4938 BOYLAN STREET
BAKERSFIELD, CA 93388

CUSTOMER ORDER NUMBER: SP~2758-90REL17 PAGE 1

LICFCFLCILHCICICICICICICICILIC I I ILDICILILICICILICICICDICICICICIEIC I IC I CICICICICICICICHED
REFERENCE ANALYZER " EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAXE,MCOEL, S /N, DETECTION DATE ANALYSIS DATA

CYLINDER NO.: ccegl1181

Carle Insts Model 8200 _83/95/9)  _93/21/91

Carbon Monoxide 18430 + 124 ppm GMIS 8/N 8249 89/21/92 18418 ppm  1842€ ppm

Cylinder # Methanation/FID 18362 ppm 10546 ppo

Nitrogen Balance FF17326 Gas Chromatography 16348 pom 18492 ppm

Cylinder Pressure: 2080 psig @ 9860 ppm Last Cal Date: 91/82/91 Mean: 18373 ppm 19490 ppa
PP® = umcle/mole % = mole-s

The above analyses were performed in accordance with EPA-1987 Traceability Protocol
# 1, Section 3.8. 4, Procedure Gl.

M.J. Monson

Marrin

The cnly liability of this company tor gas vhich fails to comply vith this analywis sball be replacemest or reasalysis mt'w the
company without extra cost.
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS

R.1?24



APPENDIX C
FLARE OPERATING DATA
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APPENDIX D
AtmAA, INC. ANALYTICAL DATA



A ATMAAM

21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 - FAX (818) 718-9779

ECEIVE

laboratory services
DEC ¢ 7 1992

December 3, 1992 B _ LTR/489/92
' Y —_

Jim Steiner ,
Steiner Environmental
4930 Boylan Street
Bakersfield, CA 93308

‘re: Arbor Hills
Dear Jim:
Please find enclosed the laboratory analysis report, quality
assurance summary, and the orlglnal chain of custody form for

six Summa canister samples and six Tedlar bag samples received on
September 28, 1992.

The samples were analyzed for selected.components, permanent gases,
total gaseous non-methane organics, hydrogen sulfide, and reduced
sulfur compounds.

One of the Tedlar bags ID (#33761, Lab #92722-4) was recelved flat,
without sufficient sample for testing.

Sincerely,
AtmAA, Inc.

V.

Michael L. Porter
Laboratory Director

Encl.
MLP/krp

D-2



Q) AmmAL |
7A\ 7A\ 21354 Nordhoft St., Suite 113, Chatsworth, CA 91311 (818) 71 8-6070 « FAX (818) 718-9779
. ‘ environmental consultants
' LABORATORY ANALYSIS REPORT laboratory services
Selected Volatile Organic Components Analysis
in Summa Canister Samples

Report Date:  October 7, 1992
Client: BFI/Steiner
Site:  Arbor Hills
Date Received:  September 28, 1992
Date Analyzed:  September 28, & 29, 1992

SUTLET o T et ST
AtmAA Lab No.: 02722-1 927223 927225  92722-7. Avg i C\udﬁﬂg cans
Sample I.D.: 33758 33760 33766 33768 '
| Can3 | Can8 | Cand | Cand4 | OQuTLET [NLET
Components: (Concentration in %, v/v) - ’
Nitrogen 78.8 2.52 78.0 2.30
Oxygen 12.1 0.49 11.8 0.46
Methane 57.4 58.1
Carbon Dioxide 8.52 40.3 8.32 41.0
(Concentration in ppm, v/v) '
.Methane 17.1 3.86 R %w
- TGNMO 28.8 8610 164 11000 229 130
(Concentration in ppb, v/v) 200 2eb
Benzene 5.46 954 1.94 994 2341 430
Chlorobenzene <03 706 <03 737 0,15 1S
Ethylbenzene 0.43 18700 0.46 19600 0. 3% 19100
Toluene 0.81 69500 144 69700 50 L3033
m+ p xylenes 1.09 40800 0.86 45500
o-xylene 0.76 15000 0.44 18300 35 — 57000
V'myl.Chlonde - e <0.1 6580 <0.1 6580 . C.(0D w590
1,1-dichloroethylene ({n % y<0.11 239 <0.11 240 < 0. 1| 240
Chloroform &Y <04 <5 <0.4 <5 el nd
1,1,1-trichloroethane <08 152 <08 141. <« p Y : 147 -
1,2-dichloroethane <0.2 271 <0.2 340 < 0.1 387
Carbon Tetrachloride <0.3 <5 <0.3 <5 nel - nd
Trichloroethylene <0.8 4370 <0.8 440 < 8.4 H170
Perchloroethylene 088 7740 0.62 7780 0.7 <1500
Methylene chioride <0.2 3550 <02 2840 < 0.10 - 310%
1,1-dichloroethane <0.47 1580 <047 1260 - 0.10 1243

TGNMO is total gaseous non-methane organics measured and reported as ppm methane. -

The reported oxygen concentration includes any argon preéent in the sample, calibration is based
on a standard atmosphere containing 20.95% oxygen and 0.93% argon.

D-3



LABORATORY ANALYSIS REPORT

- Selected Volatile Organic Components Analysis
in Summa Canister Samples

" Report Date:  October 7, 1992
Client: BFI/Steiner
Site:  Arbor Hills
.Date Received: ~ September 28, 1992
‘Date Analyzed:  September 28, & 29, 1992

3

FNUET cutLet
-AtmAA Lab No.: 92722-9 092722-11
Sample LD.: 33789 - - 33786
| _Cans | Can5 |
Components: : (Concentration in %, v/v)
Nitrogen 2.32 78.3
Oxygen 0.44 12.7
Methane ' §7.7
Carbon Dioxide 404 8.01 :
- (Concentration in ppm, vfv)
Methane 716
TGNMO 8090 - 235
(Concentration in ppb, v/v)
‘Benzene 841 2.82
_ Chlorobenzene 702 . <03
" Ethylbenzene 19000 <0.3
Toluene 67600 242
m+pxylenes . 37800~ (0.74
o-xylene 13600 <03
Vinyl Chloride 6610 0.19
1,1-dichloroethylene 241 023
Chloroform _ («\<5 @
1,1,1-trichloroethane 148 <0.8
1,2-dichloroethane 538 <02
Carbon Tetrachioride <5 <0.3
Trichloroethylene 4000 -<0.8
Perchloroethylene 6980 111
Methylene chioride 2920 <02
1,1-dichloroethane 1180 <047

TGNMO is total gaseous non-methane organics measured and réportzd as ppm methane.

- The reported axygen conc'entra;ion'includé any bgon present in the sample, calibration is based

on a standard atmosphere containing 20.95% oxygen and 0.93% argon.
. c @ i é .
hael L. Porter

Laboratory Director 7A\

AR ,@ |



Component:

Nitrogen
Oxygen

Methane

Carbon Dioxide

TGNMO

Benzene
Chlorobenzene
Ethylbehzene
Toluene

_m+ p-xylenes
o;-xylene

Vinyl chloride

QUALITY ASSURANCE SUMMARY

Site: Arbor Hills
Sa:hple
D

33758
33789

33758
33789

33760

33758
- 33760

33768

33760
33786

33760
33786
33760
33786

33760
33786

33760
33786

* . 38760
33786

- 33758

. 83760
33786

(Repeat Analysis)
Repeat  Analysis Mean % Diff.
Run#1 | Run#2 Conc. {From Mean
(Concentration in %, v/v)
79.0 78.7 78.8 0.19
2.53 2.11 2.32 9.0
12.1 121 121 0.0
0.47 0.42 0.44 5.6
574 574 574 0.0
8.60 8.44 8.52 094
404 402 40.3 025
(Concentration in ppm, v/v)
11100 11000 11000 0.45
(Concentration in ppb, v/v)
952 955 954 0.16
3.18 245 2.82 13
628 184 706 11
<0.3 <0.3 — -
17900 19500 18700 4.3
<0.3 <0.3 - -
67700 71300 69500 2.6
247 2.36 242 2.3
40800 40800 40800 0,0
0.81 0.67 0.74 9.4
13800 16300 150000 8.3
<0.3 <0.3 (7 - -
.<0.1 <0.1 - -
6570 6600 6580 0.23
0.21 0.17 0.19 10



QUALITY ASSURANCE SUMMARY
(Repeat Analysis)
_(continued)

Sample Repeat  Analysis Mean % Diff.

D Run#1 | Run#2 | Conc. |From Mean
Component: (Concentration iff ppb, ¥/v)
1,1-dichloroethylene 33758 <0.11 <0.11 - -
33760 239 239 239 0.0
33786 0.23 0.23 0.23 - 00
Chloroform 33789 <5 <H - -
1,1,1-trichloroethane 33789 146 150 148 14
1,2-dichloroethane 33758 <02 <0.2 - -
33789 568 509 538 5.5
Carbon Tetrachloride 33789 <5 <5 - -
Trichloroethylene 33789 3990 4020 4000 0.37
. Perchloroethylene * . 33758 0.82 .0.93 0.88 6.3
33768 7260 8290 7780 - 6.6
Methylene chloride 33789 2930 - 2920 2920 0.17
‘ 33786 <0.2 <02 -— —
1,1-dichloroethane = 83766 '<0.47 <0.47 - -
33789 1190 1180 1180 0.42

A set of 6 Summa canister samples laboratory numbers, 92722-(1,3,5,7,9,11,) was analyzed
for selected volatile organic components, permanent gases, and total gaseous non-methane
organics (TGNMO). Agreement between repeat analyses is ¢ measure of precision and is
shown above in the column "% Difference from Mean." Repeat analyses are an important part
of AtmAA’s quality assurance program. The average % Difference from Mean for 28 repeat
measurements from the sample set of 6 Summa canister samples is 3.5%.

D-6 A\




A ATMAAMC

21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 « FAX (818) 718-9779

environmental consultants
laboratory services

LABORATORY ANALYSIS REPORT

Selected Volatile Sulfur Containing Components Analysis
in Tedlar Bag Samples

Report Date: October 7, 1992
Client: BF1/Steiner
Site: Arbor Hills
Date Received: September 28, 1992
Date Analyzed: September 28, 1992

ANALYSIS DESCRIPTION
Hydrogen sulfide was analyzed by gas chromatography with a Hall electroylic conductivity detector

operated in the axidative sulfur mode. Methyl mercaptan, ethyl mercaptan, dimethyl sulfide, carbon
disulfide, dimethyl disulfide, and carbonyl sulfide were analyzed by GC/Mass Spec.

NLET
AtmAALabNo.:  92722-2 927226 32772—8 92722-8
Sample I.D.: 33759 33767 33769
|_Bags | Bags | @ I
Components: (Concentration ir/ ppm, ¥/v)
: (repeat)
Hydrogen sulfide <0.5 <05 207 20.4
Carbony! sulfide <002~ <0.02 10.047
Methyl mercaptan <0.04 <0.04 0.2 0.62
Ethyl mercaptan <008, <0.08 @ 0.11
Dimethyl sulfide <002  <0.02 . 3.20
Carbon disulfide <0006 <0.006  0.082 0.093
Dimethy! disulfide <0.005  <0.005 0.11 0.14

D-7



LABORATORY ANALYSIS REPORT

Selected Volatile Sulfur Containing Components Analysis
in Tedlar Bag Samples

Report Date: October 7, 1992
Client: BFI/Steiner
Site: Arbor Hills
Date Received: September 28, 1992
Date Analyzed: September 28, 1992

ANALYSIS DESCRIPTION
Hydrogen sulfide was analyzed by gas chmmatographyi with a Hall electroylic conductivity detector

operated in the oxidative sulfur mode. Methyl mercaptan, ethyl mercaptan, dimethyl sulfide, carbon
disulfide, dimethyl disulfide, and carbonyl sulfide were analyzed by GC/Mass Spec.

KN L(JT
AtmAALabNo.. 9272210 92722-12 92722-12
Sample 1D 33788 33786 ’A“’ﬁ b bag 6,?;\l{r, e
l Bag5 I Bag5 I J INLE T A LT
Components: (Concentration in ppm, v/v)
(repeat) S 7=
Hydrogen sulfide 20.4 <05 <0.5 20, e
Carbonyl sulfide 0.058 <002  <0.02 0,056 4 0.Cl
Methyl mercaptan T'zs) <0.04 <0.04 0.51 4 .02
 Ethyl mercaptan 013 <008 <008 0.09 L o0
Dimethyl sulfide 3.23 <0.02 <0.02 315 £ I
bon disulfide 0.093 0.014 0.0077 0.06% 00085
Dimethyl disulfide 0.11 <0.005 <0.005 D L0.C025
DL :
e A enflt = 2(0006/2) + 0l% . 0077 — 0.00 69
/ Z
222z
Michael L. Porter
Laboratory Director 7A\

.
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Test Location:

i _— . A A A 4

Date: 9/{25/72

SAMPLE HANDLING/L0G-IN
COMMENTS ) ,'
B/
722‘ | Sample Test Qe //C/ .
| 2
-2 |2 / 33759 Ve Sy Qe e/
-2 ~_3 [ 33780 Meth sf::;. Tlm ln/e?
Ty l 33761 e B2 2 | Indet
] a — — -
-5 . / 33768 Meth ST;‘: %t Oaf/&?*
T , &
-l } 6 33767 m&‘m‘ﬁ?% ﬁyf/cf
a4 33768 wo Sz v Intet
g |, 33769 ey ofr, Jnke #
. —— - ——— .
, : <1781 - San s .
? ‘ 5 v bampl- T"( e
L e | e
! _ : R ... & - -
o o T Asin Sa-m‘;% Ts i
IL_if___ N ost - /’7/(/-/
e —
Can ¥ e
o, 33787 Vel Samoie o b Gt
“7378 T s —
e 5w ST'""’? Test } /s
_ : CHAIN-OF-CUSTODY R
Signat o
o ‘1. ALure . | Da4‘*.[1.]’.[113_ ignatuye_ Date/Tipe




. AtnAA.

21354 Nordhoft St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 - FAX (818) 718-9779

ECEIVE

laboratory services
NOV - 2 1992

October 28, 1992 : LTR/428/92
. By

John Steiner _
Steiner Environmental
4950 Boylan Street
Bakersfield, CaA 93308

re: Arbor Hills
Dear John:
Please find enclosed the reported values for permanent gases,

methane, and total gaseous non-methane organics in Summa canister
samples received from Arbor Hills Landfill on September 28, 1992.

Sincerely, :
AtmAA, Inc.

[ -

Michael L. Porter
Laboratory Director

Encl.
MLP/krp
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@ ATMAAmc

21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 « FAX (818) 718-9779

environmental consuitants
laboratory services

LABORATORY ANALYSIS REPORT
Permanent Gases Analysis in Summa Canister Samples

Report Date:  October 7, 1992
Client: BFI/Steiner
Site:  Arbor Hills
Date Received:  September 28, 1992
Date Analyzed: = September 28, & 29, 1992

ANALYSIS DESCRIPTION
Nitrogen, oxygen, methane, and carbon dioxide were analyzed by thermal conductivity
detection/gas chromatography (TCD/GC). Methane and TGNMO reported in ppm was
analyzed by flame ionization detection \total combustion analysis portion (FID/TCA).

AtmAA Lab No.: 92722-1 92722-3 92722-5 92722-7

Sample 1.D.: 33758 33760 33766 33768
| Can3 | Cm3 | Canda | Candg |
Components: (Concentration in %, v/v)
Nitrogen 78.8 2.52 780 2.30
Oxygen 12.1 0.49 118 0.46
Methane 574 58.1
Carbon Dioxide 8.52 40.3 8.32 410
(Concentration in ppm, v/v)

Methane : 17.1 3.86
TGNMO 288 8610 16.4 11000

TGNMO is total gaseous non-methane organics measured and reported as ppm methane.

The reported oxygen concentration includes any argon present in the sample, calibration is based
on a standard atmosphere containing 20.95% oxygen and 0.93% argon.
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LABORATORY ANALYSIS REPORT
Permanent Gases Analysis in Summa Canister Samples

Report Date:  October 7, 1992
Client: BFI/Steiner
Site:  Arbor Hills
Date Received:  September 28, 1992
Date Analyzed:  September 28, & 29, 1992

ANALYSIS DESCRIPTION
Nitrogen, oxygen, methane, and carbon diaxide were analyzed by thermal conductivity
detection/gas chromatography (TCD/GC). Methane and TGNMO reported in ppm was
analyzed by flame ionization detection\total combustion analysis portion (FID/TCA).

AtmAA LabNo.: = 927229 92722-11

Sample L.D.: 33789 33786
|_Can5 | Can5 |
Components: (Concentration in %, v/v)
- Nitrogen 2.32 78.3
Oxygen 0.44 12.7
-Methane 57.7
Carbon Dioxide 404 8.01
' (Concentration in ppm, v/v)
Methane 71.6
TGNMO 8090 235

TGNMO is total gaseous non-methane organics measured and reported as Ppm methane.

The reported oxygen concentration includes any argon present in the sample, calibration is based
on a standard atmosphere containing 20.95% oxygen and 0.93% argon. .

Michael L. Porter
Laboratory Director
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