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PEI ASSOCIATES INC.

: validatad 310
VELOCITY DETERMINATION
PLANT: Disposal Specialists, Inc.
SAMPLE LOCATION : Flare Inlet
RUN ER ; D2-1-4
DATE : 89/90 BAROMETRIC PRES,, in. Hg : 29.64
TIME(24-HR) : 2015 STATIC PRES., in. H20 : 112
OPERATOR(S) : Fitzgerald/Kolde
PERCENT MOISTURE : 3.2 PITOT TUBE, Cp: 0.84
STACK AREA, SQ. IN.: 47.17 DRY MOLECULAR WEIGHT: 28.04 .
NO. OF TRAVERSE PTs, 12 . '
TRAVERSE PT. VELOCITY HEAD, STACK TEMP.,
No. in. H20 deg. F
)\ oI 103
2 0.200 105
3 0.245 105
4 0.245 105
5 0.245 105
6 0.240 los
7 0.150 108
8 0.180 105
9 0.220 105
10 0.245 105
11 0.260 105
12 0.260 105
022T — 108
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SECTION 1
INTRODUCTION

On August 9 and 10, 1990, personnel from PEl Associates, Inc. (PE])
conducted atmospheric emission tests on an enclosed flare operated by Disposal
Specialists, Inc., in Rockingham, Vermont. Landfill gas containing methane (CH
collected from a series of wells and supplied to the flare as 'fuel for the flame.

Tests were conducted at the inlet to the fiare and at the flare stack to determine
the destruction efficiency of nonmethane organics (NMO) and selected volatile organic
compounds (VOCs). Tests to determine the outlet mass emission rates of hydrofluoric
acid (HF), hydrochloric acid (HC!), sutfuric acid (H2$O 4).-am:! selected VOCs were

conducted for comparison with the corresponding State of Vermont's 8-hour action
levels.

4) 1S

Testing procedures were conducted in the presence of Mr. David Manning, a

| representative of the Air Poliution Control Division of the State of Vermont. Mr. Kevin

Greenwood of Disposal Specialists, Inc., coordinated the process operations through-
out the sampling program. Mr. Dan Fitzgerald of PEI coordinated all testing activities

- during the sampling program.
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"SECTION 2

. SUMMARY OF RESULTS ~

Table 2-1 presents a summary of the flare and flue gas conditions during the
~ testing program. During the sampling program, volumetric fiow rates were determined
by procedures described in EPA Method 2." This method was adequate in determin-
ing the flare inlet gas velocity; however, the velocity measured at the flare stack was
very low. The pressure drop measured across the S-type pitot tube was very low and
near the level of detection on a 0- to 0.25-in. manometer, thereby increasing potential
error in the methodology. Appropriate data were obtained during the sampling pro-
gram to use an alternative method for low-flow determination. Procedures following
those similar to EPA Method 2B* were used to determine the flare stack flow rate in
addition to Method 2. Method 2B uses a carbon balance method to calculate the flow
rate downstream of a combustion source. See Appendix A for example calculations
. and Appendix D for procedures used to collect data used for this determination.
Flare inlet flow rates averaged 500 dry standard cubic feet per minute (dscfm)
[560 actual cubic feet per minute (actm)]. Temperature averaged 103*F; moisture
(H,0) content, 3.2 percent; carbon dioxide (CO,) content, 31.8 percent; oxygen (O,)
content, 3.9 percent, and methane (CH,) content, 43.4 percent.
Flare stack flow rates by EPA Method 2 averaged 5440 dscfm (22,000 acfm),
compared with 4450 dscfm determined by carbon balance. Temperature of the flue
gas averaged 1583°F; H,O content, 4.6 percent; CO, content, 8.6 percent; and O,

" 40 CFR 60, Appendix A, July 1989.
- | 21
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content, 10.4 percent. All flare stack emission rates are calculated using the flow-rate _

value obtained from the carbon balance, which we believe is more accurate.

Table 2-2 presents a poliutant emissions summary of the data obtained during
the sampling program. Pollutant emission data doncentraﬁons are presented in parts
per million (ppm) by volume and micrograms per cubic meter (gg/m“). Mass emis-
sion rates are presented in pounds per hour (Ib/h) and pounds per 8 hours (Ib/8 h).
The product of the poliutant concentration and the flue gas flow rate yields the mass

. emission rate. : :

Table 2-3 presents the HC! and HF emissions data collected from the fiare
stack. All analytical results were below levels of detection. Results for Run D26-2 are
questionable, since the sampling train did not leak-check after the sample run was
Completed. Since nondetectable levels were found in Runs D26-1 and D26-3, as well
as D26-2, the sample volume from D26-2 was used to calculate the average sampling
train detection limit.

Table 2-4 presents the data on SO, and H,S0O, emissions from the flare stack.
Analyticai results were just above the detection limits of EPA Method 8. Sample
Run D8-0-1 resulted in levels below detection, and after review of the amount of mois-
ture captured during this sampling run, this value is considered nonrepresentative as
compared with the two other sampling runs. Moisture recovered from Run D8-0-1 was

~ calculated at 0.4 percent, which did not compare well with the testing average of
4.6 percent; therefore, the sample is not considered representative of the flare stack
flue gas and is not included in the average emission calculations. SO, concentrations
averaged 2.52 ppm, which corresponds to @ mass emission rate of 0.112 lb/h. H,S0,
concentration averaged 1.65 ppm, which corresponds to a mass emission rate of
0.112 Io/h. | | |

Testing was conducted to determine the removal efficiency of NMOs fed to the
landfill gas flare. Method 25" was used to make this determination since it is the EPA
reference method for NMOs and proposed Federal regulations plan to use NMO

" 40 CFR 60, Appendix A, July 1989.
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| TABLE 2-2. SUMMARY OF POLLUTANT EMISSIONS .

|
i — : Vermant
F . Concentration Emission rate action level
5 Sampling /‘ ~ ‘
4 Pol Tutant site (_pem 3/’ 1b/h B/8h  1b/8 h
% ——
?‘ -
& HCl - Stack - <0.28 <420 <0.0070  <0.0560 ' .87
ﬁ WP : _ . Staek <5.1 <4,200 <0.070 - <0.560 3.1
‘#‘ . . .
g H,S0, Stack 1.7 6,700 _0.112 0.896 1.2
A 50, . Stack 2.5 6,700 0.112 0.896
é NMO Inlet 778 387,000 0.729 '
f’e : Stack <2 <1,000 <0.0166 <0.133
F |
Acetone ' Inlet .36.8 88.900 0.1676  NA
Stack <0.28 <680 <0.0114 <0.0912 7.480
Acrylenitrile Inlet . 21.3 47,100 0.0887 ‘
Stack <0.076 <170 <0.0028 <0.0223 0.0012
Benzene - Inlet 1.3 4,200 0.0079 L7 :
Staek <0.024 <77 «<0.0013 <0.0103 0.0096
Carbon tetrachloride Inlat <0.3 <1,930 <0.0036 NA
Stack <(.012 <77 <0.0013 <0.0103 0.0054
Chlorobenzene Inlet T0d N elL930 <0.0036 " |
- Stack ~<Q.016 <77 <0.0013 <0.0103 69.1
Chloroform Inlet <0.4 <1,930 <0.0036 (T
Stack <0.016 a7 <0.0013 <0.0103 0.0034
1,1-Dichloroethane Inlet T 43 180, 000 0.3392 MA
_ Stack 0,019 <77 <0.0013 <0.0103 1,004
1,2-Dichloroethene Inlat 30.6 123,300 0.2324 NA
| (total) Stack <0.019 <77 <0,0013 <0.0103 3,320
Ethyl benzene : Inlet 8.0 35,300 0.0666 NA
Stack <0.017 <17 <0.0013 = <0.0103 1,830
Methylene chloride Inlet 24.9 28,000 0.1658 NA
Stack 4.3 15,300 0.2551 <2.040 0.020
Methyl ethyl ketone . Inlet 10.8 " 32,400 0.0610 NA o
_ . Stack «<0.23 <680 «<0.0114 «<0.0912 248
1.1,2,2-Tetrachloro- Inlet <0.3 «1,930 <0.0036 NA
ethane Staek <0.011 <77 <0.0013 <0.0103 0.0014
Tetrachloroethene Inlet - 9.0 62,000 0.1168 NA
Stack <0.011 <77 <0.0013 . <0.0103 0.033
Toluene Inlet 99.2 380,000 6.7160 LY o
: . Stack ' <0.020 <77 <0.0013 «0.0103 464
1.1,1-Trichloreethane Inlet 7.9 43,700 0.0823 (T
Stack <0.014 <77 <0.0013 <0,0103 7.980
Trichlaroethene _ et T 5.3 28,700 0.0540 "o
; Stack <0.014 <17 o ©0.0013 _ <0.0103 0.034
/l‘(\‘fk'\-\oiaeﬂ- 'WJ./7 - __/ S
(continued .
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TABLE 2-2 (continued)

Vermont
Concentration Emission rate action Vevel
Sampling

Pollutant site pom pg/m' 1b/h 1b/8 h 1b/8 h

* Vinyl chioride ' Inlet . 22.4 58,300 0.1089 NA
: Stack <0.062 <160 <0.0026 <0.0206 0.016

Xylenes (total) Inlet 4.1 ™. 108,300 . 0.2004 (7
' Stack © «0.017 ' <77 <0,0013 <0,0103 8.53

% MA = Not applicable.
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TABLE 2-3. SUMMARY OF HC1/HF EHiSSIONS

. Concentration Emission rate
: Date -
Run No. Pollutant (1990)  Time (24-h) K_&a ug/m’ 1b/h 1b/8 h
026-1 HC! /9 1846-1946 «0.26 <390 <0.0066  <0.0528
HF <4.8 <4000 <0.066 <0.528
026-2 K1 8/10 - 0830-0938 <0.31 <470 €0.0079  <0.0632
HF <5.7 <4700 <0.079 <0.632
026-3 HC 8/10 1001-1101 <0.26 <390 «0.0066  «<0.0528
HF : <4.8 <4000 <0, 066 <0.528
Average Kl <0.28 <420 <0.0070 <0. 0560
HF <5.1 <4200 <0.070 <0.560
et
TABLE 2-4. SUMMARY OF SO,/H,S0, ENISSIONS
' . Concentration Emizsion rate
Date .
Run No.  Pollutant  (1980)  Time (24-h) foom) g/m 1b/h 16/8 h
K
08-0-1 S0, 8/9 1845-1945 S a a N a
M50, a a e a
p8-0-2 S0, 8/10 0839-0939 2.06 5.48 0.082 0.736
H,S0, 1.86 7.59 0.126 1.008
D8-0-3 50, 8/10 1000-1100 2.98 7.93 0.132 1.056
H.$0, - 1.43 5.83 0.097 0.776
Average S0, 2.52 6.71 0.112 0.896 .
H,50, 1.65 6.71 0.112 0.892

4 Levels below detection; value not used in average;

see text for explanation.




removal efﬁciency as a surrogate determination of the methane removal efficiency.
However, the analytical detection limits of the Method 25 analyzer restricted the calcu-
lated removal efficiencies. The detection limit of the Method 25 analyzer was approxi-
- mately 2 ppm as carbon (C,), and all samples taken from the flare stack were less
than this. All stack mass emissions of NMOs are presented as a less-than value and
the actual mass rate is somewhere betwéen the reported value and zero. Using the
less-than value to calculate the removal efficiency results in a greater-than value some-
- where between the reported value and 100 perceﬁt. Therefore, if the detection limit is
lowered, then the calculated removal efficiency increases. The GC/MS analysis of
speéiﬁé compounds is capable of achieving detection limits of near 20 parts per billion
(ppb). Therefore, the GC/MS data provid.es the more accurate determination of re-
moval efficiency. This can be used as a sun"ogate determination to overall removal
efficiency. Toluene is an excellent surrogate in this determination since it is the
prominent VOC in the inlet sample and has a high ranking in the thermal stability
index.” If an identified VOC with an assigned thermal stability ranking is removed by
thermal destruction, then compounds of higher ranking (lower thermal stability) are
theoretically removed also. Toluene has a thermal stability ranking of 35. Benzene
and chiorobenzene are the only two GC/MS analyzed compounds with higher rank-
ings, at 3 and 19, respectively. Benzene levels were just above detection limits and
chlorobenzene was not detected in the inlet gas, which prevents their use as suitable
surrogates in this determination. Acrylonitrile was analyzed from charcoal tubes and
has a lower thermal stability index ranking at 20; however, the lower inlet concentration
and higher detection limit from the charcoal tube collection method prevent it from
being used as a suitable VOC surrogate. Tables 2-5a and 2-5b present the calculated
removal efficiency data for both NMOs and toluene. Removal efficiency based on

" EPA/625/6-89/018. Guidance on Setting Permit Conditions and Reporting Trial Bumn
Resutts, Volume Il of the Hazardous Waste Incineration Guidance Series, January
1988, ' |

2-7



NMOs is an average greater than 97.7 percent; whereaé, the toluene removal efficien-
cy ié greater than 99.8 percent.

Table 2-5a presents the concentration and mass emission rate of NMOs from
the flare inlet and stack. Flare inlet concentrations averaged 776 ppm (387,000
ug/m:’). which cbrrespo'nds to an average mass emission rate of 0.729 Ib/h. Stack -
NMO levels were below analytical detection of 2 ppm (1000 ug/md). If this value is
used to calculate a theoretical stack mass emission rate, a value of <0.0168 Ib/h is
- obtained. _
| Table 2-5b presents tﬁe concentration and mass emission rate of toluene from
the flare inlet and stack. Flare inlet concentrations averaged 99.2 ppm (380,000
1g/m>), which corresponds to an average mass emission rate of 0.716 Ib/h. Stack
NMO levels were below analytical detection of 0.02 ppm (77 ug/m¥). If this value is
used to calculate a theoretical stack mass emission rate, a value of <0.0013 Ib/his
obtained. _ '

Table 2-6 presents data for the remaining selected VOCs. All selected VOCs
that were measured at the inlet were at levels below detection at the stack with the
exception of methylene chioride. Analysis of a blank field canister that was pressur-
ized with ultra-pure helium showed methylene chioride as an analytical contaminant.
Methylene chloride is a common laboratory solvent that is used in most EPA published
extraction procedures. Because of its widespread use, it has become a common con-
taminant within laboratory organic analysis and in most cases is unavoidable. Flare
stack concentrations were comparable with those found in the sample blank. There-
fore, levels at the stack may have originated from laboratory contamination and are
not representative of true stack emissions. Levels detected at the inlet show possible
methylene chloride concentrations above laboratory contamination, but accurate quan-
titation to the degree of high bias from contamination cannot be determined.

Data presented in Table 2-6 regarding removal efficiency for compounds that
were not detected at either the inlet or stack are shown as not applicable (NA). In

g =
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addition to the Ib/h mass emission rates of each VOC, the mass emission rate is pre-'
sented as Ib/8 h, which is the unit used to represent the action levels set by the State
of Vermont.

See Appendix A for example calculations used to develop these emission rates.
Appendix B contains the actual field data obtained on site. Appendix C presents the
analytical results produced from the respective samples that were collected.
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SECTION 3
QUALITY ASSURANCE

Because the desired end product of testing is representative emission results,
quality assurance is one of the main facets of stack sampling. Quality assurance
guidelines outline bonsiderations pertinent to the production of good data. Emission
results are considered to be good, reliable data only when the correct quality assur-
ance measuree are taken. Outlined below are the steps taken to ensure quality data
from our testing procedures.

Routine standard reference methog quality control procedures were followed
throughout this test series. These included but were not limited to, the following:
° Calibration of field sampling equipment. Table 3-1 summarizes calibra-
tion of equipment used for this test series. Calibration guidelines are
described in more detail in Appendix E.
°  Train configuration and calculation checks.

° Onsite quality assurance checks, such as leak checks of the sampling
train, pitot tube, and Orsat line.

° Use of designated analytical equipment 'and‘sampling reagent.

° Lab analysis quality assurance procedures. Tables 3-2 through 3-4 out-
line quality assurance results for analysis of field samples.

o Internal and external audits to ensure accuracy in sampling and analysis.

Sampling ecjuipment, reagents, and analytical precedures for this test series _
met all necessary guidlines set forth for accurate test resutts, Calibration showed that

3-1
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TABLE 3-2. ANALYTICAL AUDIT RESULTS

Theoretical Reported
Ana]yte value value Percent recovery
- S0,/H,S0, Audit No. 2529, 617 mg/dscm 620 mg/dscfm 100.4
Lot No.' 0587 |
Chloride 4 mg/L NR* - 93,3, 103, 95.2
Fluoride B 4 mg/L NR 90.5, 99.0, 98.0

ANR = Not reported.

TABLE 3-3. CHARCOAL TUBE DESORPTION EFFICIENCIES

Analyte Level Theoretical value, pg Percent recoVery
Acetone Low 11.8 100
High 212.8 85
Acrylonitrile Low 18.1 1906
High 241.8 93.6
Methylethyl ketone Low 12.1 122
High 217.4 94

TABLE 3-4, SAMPLE CANISTER SURROGATE RECOVERY
Compound percent recovery

Run No. d4-1,2- D1chloroethane d8-Toluene p-Bromofluorobenzene
- D25-1-1 99 113 73
& 025-1-2 ' 104 112 77
B D25-1-3 101 g 107 72
: D25-0-1 94 102 84
: 025-0-2 97 99 97
2 025-0-3 101 99 : 94
¥ Blank - VBLKC4 : 98 - ' 109 70
o Blank - VBLKCS 96 101 86

St b




all polluiant sampling equipment was within the limits described in the "Quality Assur-
ance Handbook for Air Pollution Measurement Systems, Volume IIL”

Table 3-2 presents data on the quality assurance procedures for SO,/H,SO,
and HCI/HF samples. An EPA-supplied audit vial containing a concentration of sulfate
ion (SO,) was analyzed to verify the titration technique of the analyst. The reported
value is compared with the theoretical value and reported as percent recovery. For
HCI/HF analysis, standard reference solutions (SRS) are prepared in house with

~ known quantities of chloride and fiuoride ions. Triplicate analysis by ion chromatogra-

phy (IC) was conducted and this reported value was compared with the SRS theoreti-
cal value as percent recovery.

Table 3-3 presents data from desorption efficiency determinations of the com-
pounds collected by charcoal tubes. Blank charcoal tubes were spiked with known
quantities of each pollutant at low and high levels within the reported analytical range.
Subsequent desorption and analysis of each tube was conducted to determine the

- percent recovery of the analytical procedures.

Table 34 presents the data on percent recovery of surrogate compounds that |
were injected onto the Tenax sorbent traps. The sorbent traps were the analytical
collection media prior to injection to the detector. Three compounds were used as a
surrogate detennin_ation of the percent recovery of the VOCs contained in the canister.

* EPA-600/4-77-027b. August 1877.




SECTION 4
PROCESS DESCRIPTION

Disposal Specialists, Inc,, Operates an enclosed ground ﬂare to'control CH, and
NMOs contained in the landfil gas collected from their disposal site in Rockingham,
Vermont. Figure 4-1 presents a layout of the methane control system. |

The enclosed ground flare is g McGill Model No. EGF-41, The round stack is
constructed of 1/4-in. carbon steel with a 2-in. refractory lining and dimensions of 8-ft
'o.d. by 35-ft overall height (see Figure 5-2). The combustion of landfill gas is conduct-
ed through a three-burner System with flame stabilizers constructed of stainless steel

for 60,000 Btu/h, fueled by propane, and equipped with an electric spai'k igniter is ‘
used to initiate combustion. Combustion air is controlled by manually operated
dampers located near the bottom of the flare assembly. Flare temperature is also
adjusted by regulating the dampers. ff temperature exceeds 2100°F (because of pos-
sible damage to the inner refractory lining) or a flame failure is detected, the system
will shut down automatically. The shutdown will tum off the landfill gas blowers and
close the 8-in. inlet block valve to prevent the flow of land gas 1o the flare. |
Table 4-1 presents data on the flare exhaust gas temperature, which was
monitored by strip chart during the testing program. Appendix F contains the strip-
Chart reduction data and a copy of the chart reading. |

4-1
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'SECTION 5

SAMPLING LOCATIONS AND FLOW RATE TEST'METHODS

Emission testing was conducted at the duct supplying landfill gas to the flare
burner system (fiare inlet) and at the final atmospheric vent (flare stack).

" Flare Inlet

As depicted in Figure 5-1, the two flare inlet sampling ports used for testing
were located 7.0 duct diameters downstream and greater than 8 duct diameters up-
stream from the nearest flow disturbances. A total of 12 sampling points (6 per: port)
were used to traverse the cross-sectional area of the 7-3/4-in.-i.d. round duct.

Velocity and Gas Temperature

All gas velocities were measured with a Type-S pitot tube and a 0- to 0.250-in.
inclined manometer. In all cases, velocities were measured at each sampling point
across the stack to determine an average value according to procedures described in

EPA Method 2. Temperatures were measured at each point with a thermocouple
and digital temperature indicator.

Molecular Weight

Flue gas composition and molecular weight were determined by ASTM Method
D1945.™ Stainless steel canisters with a volume of 300 cm® were used for sampling
the landfill gas. Analysis for carbon dioxide, oxygen, nitrogen, methane, and other fuel

’ - "40 CFR 60, Appendix A, July 1989.
| ™ Annual Book of ASTM Standards, Section 5, Voiume 05.05.
| 5-1
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components was conducted by a gas chromatograph equipped with a thermal con-
ductivity detector (GC-TCD).

Moisture

The percentage of water vapor was determined by the wet bulb/dry bulb pro-

. cedure.

Flare Stack

As depicted in Figure 5-2, four sampling ports were located 3.3 stack diameters
doWnstrearn and 0.5 stack diameter upstream of the nearest fiow disturbances. Of the
four 'sa'mpling ports, only two were used to gain access to the exhaust gas stream. A
total of 24 sampling points (12 per port) were used to traverse the cross-sectional area
of the 91-1/2-in.-i.d. round stack.

Velocity and Gas Temperature

All gases were measured with a Type-S pitot tube and a 0- to 0.250-inch in-
clined manometer. During the test program, velocities were measured at each sam-
pling point across the stack in accordance with procedures described in EPA Method
2" to determine an average value. During the sampling program, pressure drops
across the pitot tube were extremely low (<0.050-in.H,0). Such low pressure drops

~ greatly decrease the accuracy of the method. Based on a review of the flare stack

flow data and considering the decreased accuracy, an alternative method was used to
represent the flow data in addition to the data collected by Method 2* procedures.
This alternative method involved the use of calculations derived for EPA Method 2B* to
determine flare stack exhaust flow rate. In this method, the fiare stack exhaust flow
rate is determined by carbon balance. |

* 40 CFR 60, Appendix A, July 1989.
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APPENDIX A

COMPUTER PRINTOUTS AND EXAMPLE CALCULATIONS
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PEI ASSOCIATES INC.

validatad &/
VELOCITY DETERMINATION
PLANT : Disposal Specialists, Inc.
SAMPLE LOCATION : Flare Inlet
RUN NUMBER : D2-1-1
DATE : 8/9/90 BAROMETRIC PRES,, in. Hg : 29.98
TIME(24-HR) : 930 STATIC PRES,, in. H20: 1
OPERATOR(S) : Fitzgerald/Kolde
. PERCENT MOISTURE : 3.2 PITOT TUBE, Cp : 0.84
STACK AREA, 8Q. IN. : 47.17 DRY MOLECULAR WEIGHT: '28.04
NO. OF TRAVERSE PTS.: 12
TRAVERSE PT. VELOCITY HEAD, STACK TEMP.,
NO. in. H20 deg. F
1 0.165 g7
2 0.205 98
3 0.250 99
4 0.250 100
[ 0.250 100
6 0.245 100
7 0.170 99
8 0.195 92 -
9 0.225 100
10 0.260 100
11 0.260 100
12 0.260 100
0228 )



PEI ASSOCIATES INC. validawd 11290

VELOCITY DETERMINATION
PLANT: - Disposal Specialists, Inc.
SAMPLE LOCATION : Flare Inlet
RUN NUMBER : © . D2]-2
DATE : 8/9/90 BAROMETRIC PRES., in. Hg: 29.75
TIME(24-HR) : 1155 STATIC PRES., in. H20 : 1.2
" OPERATOR(S): Fitzgerald/Kolde _ :
PERCENT MOISTURE : . 3.2 PITOT TUBE, Cp : 0.84
STACK AREA, SQ.IN.: 47.17 DRY MOLECULAR WEIGHT: 28.04
NO. OF TRAVERSE PTS. : 12 '
TRAVERSE PT. VELOCITY HEAD, _ STACK TEMP.,
NO. in. H20 deg. F
1 0.120 103
2 0.200 . 104
3 0.245 104
4 0.255 . 104
5 0.240 104
6 0.240 104
7 0.175 _ 103 -
8 0.200 : 104
9 0.240 104
10 0.270 104
11 0270 104
.12 0270 105
0227 104

A-3




PEI ASSOCIATES INC. validatad 113e

VELOCITY DETERMINATION
PLANT : Disposal Specialists, Inc.
SAMPLE LOCATION : Flare Inlet
RUN NUMBER : D2-1-3
DATE : &/9/90 BAROMETRIC PRES,, in. Hg : 29.5
TIME(24-HR) : 1443 STATIC PRES.,, in. H20 : 1.2
OPERATOR(S) : Fitzgerald/Kolde
PERCENT MOISTURE : 3.2 : PITOT TURE, Cp 0.84
STACK AREA, SQ. IN.: 47.17 DRY MOLECULAR WEIGBT 28.04
NO. OF TRAVERSE P1IS.: 12
]
' TRAVERSE PT. VELOCITY HEAD, STACK TEMP,,
NO. : in. H20 deg. F
1 0.205 107
2 0.225 107
3 0.250 107
4 0.250 107
5 0.245 107
6 0.230 107
7 0.170 _ 106
8 0.220 . - 106
9 0.260 106
10 0.270 106
11 0.270 106
12 0.270 ‘ 107
0.239 107
-

L
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PEI ASSOCIATES INC.

VELOCITY DETERMINATION
PLANT: Disposal Specialists, Inc.
. SAMPLE LOCATION : Flare Injet
RUN NUMBER : D2-14
DATE : &/9/90 BAROMETRIC PRES,, in. Hg :
TIME(24-HR) : 2015 STATIC PRES., in. H20 :
OPERATOR(S) : Fitzgerald/Kolde _ ‘
PERCENT MOISTURE : 3.2 ' PITOT TUBE, Cp :
STACK AREA,SQ.IN.: 47.17 DRY MOLECULAR WEIGHT:
NO. OF TRAVERSE PTS. ; 12
TRAVERSE PT. VELOCITY HEAD,
NoO. . : in. H20

1 0.175

2 0.200

3 0.245

4 0.245

5 0.245

6 0240

7 0.150

8 0.180

9 0220

10 0.245

11 0.260

12 0.260

0222




PEI ASSOCIATES INC.
VELOCITY DETERMINATION
f’LANT : Disposal Specialists, Inc.
SAMPLE LOCATION:  Flare Inlet
o Run No: D2-1-1 D2.1.2 D2-1-3 .
STACK PRESSURE, in Hg:  30.05 29.84 29.59
STACK TEMP. deg.F: 99 104 107
MOLECULAR WEIGHT, DRY:  28.04 28.04 28.04
MOLECULAR WEIGHT, STACK :  27.72 27.72 27.72
AVG. SQRT. VELOCITY HEAD :  0.48 0.47 0.49
VELOCITY, fps:  28.01 28.10 29.11
ACTUAL CUBIC FEET/ MINUTE: 551 552 572
JRY STANDARD CUBIC FEET/ MINUTE: 505 499 510

A6

D2-I-4

29.72
105

28.04

21.72
0.47
27.93
549
493

validatad 3 3%

AVERAGE

2980
104

27.72
0.48




PE] ASSOCIATES INC. validated 31390
j VELOCITY DETERMINATION
1
PLANT : Disposal Specialists, Inc
SAMPLE LOCATION Flare Inlet
RUN NUMBER : D2-1-5
"DATE : ' &10/90 BAROMETRIC PRES.. in. Hg : 29.9
TIME(24-HR) : 806 STATIC PRES.,, in. H20 : 11
OPERATOR(S) ; Fitzgerald/Kolde -
. PERCENT MOISTURE : 32 : PITOT TUBE, Cp 0.84
STACK AREA, 8Q. IN. : 47.17 DRY MOLECULAR WEIGHT: 28.04
NO. OF TRAVERSE PTS.: 12
TRAVERSE PT. VELOCITY HEAD, STACK TEMP,,
. NO, in. H20 deg. F
1 0.195 100
2 0.225 100
3 0.240 100
4 0.240 100
5 0.240 100
6 0.240 100
7 0.170 100
8 0.180 100
9 0.205 100
10 0.245 100
11 0.245 100
12 0.255 100
02235 100
&




PEI ASSOCIATES INC. validatad 3135

VELOCITY DETERMINATION
} PLANT : Disposal Speeialists, Inc.
SAMPLE LOCATION : Flare Inlet
| .RUN NUMBER : D2-1.6 .
| ) - .
| DATE : 810790 BAROMETRIC PRES, in. Hg : 29.8
TIME(24-HR) : 1125 STATIC PRES,, in. H20 : 1.16
; . OPERATOR(S) : Fitzgerald/Kolde
- PERCENT MOISTURE : 32 PITOT TUBE, Cp : . 0.84
5 STACK AREA, SQ.IN.: 47.17 DRY MOLECULAR WEI : 28.04
NO. OF TRA E PTS8.: 12
| TRAVERSE PT. VELOCITY HEAD, STACK TEMP.,
NO. in. H20 deg. P
| 1 0.190 102
| 2 0.230 102
3 0.250 102
4 0.250 102
5 0.250 102
6 0.245 102
7 0.170 102
8 0.215 . 102
9 0240 102
10 0.250 102
11 0.265 102
12 0.265 102
— 0238 102

| il
\/ W%\‘J
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PEI ASSOCIATES
VELOCITY DETERMI

PLANT: Disposal Specialists, Ine.
SAMPLE LOCATION : Flare Inlet
. Ran No: D2.1.5 D218

STACK PRESSURE, in Hg: 29.98 29.89
STACK TEMP., deg.F: 100 - 102

MOLECULAR WEIGHT,DRY: 28.04 28.04

MOLECULAR WEIGHT, STACK:  27.72 21.72

AVG. SQRT. VELOCITY HEAD:  0.47 0.48
VELOCITY, fps:  27.80 28.62

AC'fUAL CURBIC FEET/ MINUTE : 546 562

JRY STANDARD CURIC FEET/ MINUTE : 500 511

A8




PEI ASSOCIATES INC. walidatad 18

VELOCITY DETERMINATION
? PLANT: Disposal Specialists, Inc.
f ‘SAMPLE LOCATION : Flare Stack -
RUN NUMBER : D2-0-1
DATE: - 8/9/90 : BAROMETRIC PRES,, in. Hg : 29.98
TIME(24-HR) : 905 STATIC PRES,, in. H20: . -0.05
OPERATOR(S) : Fitzgerald/Kolde _
PERCENT MOISTURE : 4.3 PITOT TUBE, Cp: 0.84
STACK AREA, SQ.IN.: 6575.54 PERCENT CO2: 8.5
NO. OF TRAVERSE PTS.: 24 PERCENT 02: 9.3
TRAVERSE PT. : VELOCITY HEAD, STACK TEMP.,
NO. ' in, H20 deg. F
1 0.005 1626
2 0.004 1645
3 0.005 1651
' 4 0.005 1651
% 5 0.005 . 1657
| 6 0,005 1637
| 1 0.007 1670
8 0.006 1684
9 0.005 1700
10 0.005 1697
11 0.004 1703
12 0.003 17117
| 13 0.002 1574
; 14 0.003 1637
‘ 15 0.004 1670
16 0.004 1687
17 0.003 1691
18 0.003 1687
19 0.004 1686
20 0.006 1690
21 0.008 1708
22 0.011 1723
23 0.011 1723
24 0.005 L1721,

A-10




PEI ASSOCIATES INC. validatad Y1590

VELOCITY DETERMINATION
PLANT : Disposal Specialists, Ine,
SAMPLE LOCATION : Flare Stack
- RUNNUMBER: D202 -
DATE : 8/9/90 BAROMETRIC PRES. in. Hg : 29.75
 TIME(24-HR) : 1210 STATIC PRES., in. H20: . «0.055
_ OPERATOR(S) : Fitzgerald/Kolde ’
PERCENT MOISTURE : 2.6 PITOT TUBE, Cp : o 0.84
STACK AREA, SQ. IN.: " 6575.54 PERCENT CO2: ‘ 8.9
NO. OF TRAVERSE PTS. : 24 PERCENT O2: 9.2
TRAVERSE PT. VELOCITY HEAD, . STACKTEMP.,
NO. in. H20 deg. F
1 0.004 1520
2 0.005 : 1572
3 0.005 1640
4 0.007 1679
5 0.008 1704
6 0.007 1704
7 0.008 1700
8 0.008 1721
9 0.010 ' 1729
10 0.010 1729
11 0.010 1718
12 0.002 1717
13 0.005 1586
14 0.006 1620
15 0.004 1614
16 0.007 1669
17 0.007 1707
18 0.006 1708
19 0.008 . 1720
20 0.007 1722
21 0.009 1740
2 - 0.010 1753
23 0.010 1753
24 0.010 : . 1746

0007 e

A-11




PEI ASSOCIATES INC. validated 115/

VELOCITY DETERMINATION
PLANT: Disposal Specialists, Inec.
SAMPLE LOCATION:  Flare Stack s
RUN NUMEBER : D2-0-3
DATE : ’ ‘ 8/9/90 BAROMETRIC PRES,, in. Hg : 29.5
TIME(24-HR) : 1450 STATIC PRES.,, in. H20 : -0.05
OPERATOR(S) : Fitzgerald/Kolde . ’ . o
'PERCENT MOISTURE : - 4.8 PITOT TUBE, Cp: 0.84
STACK AREA, SQ. IN.: 6575.54 PERCENT CO2: 9.4
NO. OF TRAVERSE PTS.: 24 PERCENT 02: 9.7
TRAVERSE PT. VELOCITY HEAD, STACK TEMP.,
NO. . in, H20 deg. F
1 0.002 1330
2 0.003 1510
3 0.005 1630
; 4 0.005 1634
1[ 5 0.006 1655
i 6 0.006 1659
| 7 0.006 1666
* 8 0.008 1673
| 9 0.006 1680
| 10 0.005 1686
i 11 0.002 1670
i 12 0.002 1656
13 0.003 1400
14 0.005 1604
15 0.003 1606
16 .0.008 1608
17 0.006 : 1607
18 0.007 1622
19 0.007 1642
20 0.011 1698
21 0.012 1674
2 0.011 1646
23 0.010 1638
24 0.002 1637 -
0.006 1618

f
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PE] ASSOCIATES INC. validatad 31690
VELOCITY DETERMINATION '
PLANT: Disposal Specialists, Inc.
‘SAMPLE LOCATION : Flare Stack
RUN NUMBER : D2-0-4
DATE : ' ' 8/9/90 BAROMETRIC PRES,, in. Hg : 29.64
TIME(24-HR) : : 2023 STATIC PRES., in. H20 : © +0.05
OPERATOR(S) : Fitzgerald/Kolde _
PERCENT MOISTURE : 46 PITOT TUBE, Cp : 0.84
"~ STACK AREA, SQ.IN.: 6575.54 PERCENT CO2 : 9.0
NO. OF TRAVERSE PTS. : 24 PERCENT 02: 9.8
TRAVERSE PT. VELOCITY HEAD, - STACK TEMP.,
NO. in. H20 deg. F
1 0.002 1360
2 0.006 . 1370
3 0.007 1434
4 0.008 1500
5 0.005 1533
6 0.006 1545
7 0.008 1565
8 0.007 1544
9 0.010 1547 |
10 0.010 1548
11 0.010 1552
12 0.005 1572
13 0.002 1350
14 0.003 ' 1360
15 0.004 1400
16 0.004 1510
17 0.005 . 1508
18 0.007 ' 1518
19 0.006 © 1531
20 0.005 ' 1544
21 0.008 1530
2 0.005 1515
23 0.005 1527
24 0.002 1505
0.006 1495
4‘0
. (/
% 4 ‘ \
0 ,
A-13
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PEI ASSOCIATES INC.
.VELOCITY DETERMINATION
PLANT Disposal Specialists, Inc.
SAMPLE LOCATION :  Flare Stack , :
- ~RonNo: D201 D202 D203 D204  AVERAGE
STACK PRESSURE, inHg:  29.98 29.75 29.50 29.64 20.71
STACK TEMP.deg.F: 1677 1686 1618 1495 1619
MOLECULAR WEIGHT, DRY:  29.73 2978 . 29.88 29.83 20.81
MOLECULAR WEIGHT, STACK:  29.23 29.48 29.34 29.29 20.33
AVG. SQRT. VELOCITY HEAD :  0.07 0.08 0.07 0.07 0.08
VELOCITY, fps:  7.87 9.41 8.09 8.04 835
ACTUAL CUBIC FEET/ MINUTE: 21553 25771 22158 22037 22880
JRY STANDARD CUBIC FEET/ MINUTE: 5107 6139 5295 5626 5542

A-14




PEI ASSOCIATES INC. ' ’ validarad 31590

VELOCITY DETERMINATION
PLANT : ) Disposal Specialists, Inec.
SAMPLE LOCATION : Flare Stack
RUN NUMBER : D2.0-5
DATE : 8/10/90 BAROMETRIC PRES,, in. Hg: 29.9
TIME(24-HR) : 817 ) STATIC PRES., in. H20 : «0.045
OPERATOR(S) : Fitzgerald/Kolde .
PERCENT MOISTURE : 6.9 ' PITOT TUBE, Cp : ; 0.84
STACK AREA, SQ. IN. : 6575.54 - . PERCENT CO2; 8.0
NO. OF TRAVERSE PTS. ; 24 PERCENT 02 : " 11.5
TRAVERSE PT. VELOCITY HEAD, STACEK TEMP.,
NO. in. H20 deg. F
1 0.063— 1429
2 0.002 1437
3 0.003 _ 1457
4 0.005 1496
5 0.007 1538
] 0.007 ' 1524
7 0.007 _ 1528
8 0.008 . 1533
9 0.008 1538
10 0.010 1555
1 0.010 1561
12 0.005 _ 1584
13 0.002 _ 1443
14 0.004 1464
15 0.004 1470
16 0.005 1478
17 0.005 1486
18 0.006 1503
19 0.006 1509
20 0.007 1513
21 0.006 1515
2 0.006 1519
23 0.005 - 1524
24 0.003 1525 ..
0.008 1505
i
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PEI ASSOCIA'I'ES INC. validatad AN 59

VELOCITY DETERMINATION
PLANT : Disposal Specialists, Inc.
SAMPLE LOCATION : Flare Stack
RUNNUMBER: D2-0-6
DATE: 8/10/90 BAROMETRIC PRES, in. Hg : 29.8
TIME(24-HR) : 1135 STATIC PRES.,, in. H20 : -0.05
OPERATOR(S) : Fitzgerald/Kolde
PERCENT MOISTURE : 4.5 PITOT TUBE, Cp : 0.84
STACK AREA, SQ. IN.: 6575.54 PERCENT CO2: 7.2
NO. OF TRAVERSE PTS.:" 24 PERCENT O2: 124
TRAVERSE PT. VELOCTTY HEAD, STACK TEMP.,
NO. . in. H20 deg. F
1 0.002 1380
2 0.002 1452
3 0.003 1476
4 0.003 1478
5 0.003 1482
6 0.003 1555
7 0.005 1555
8 0.008 . 1558 -
9 0.012 1577
10 0.012 1589
11 0.010 1596
12 0.015 . 1604
13 0.003 1410
14 0.002 1497
15 0.005 1498
16 0.005 1510
17 0.005 1525
18 0.004 1527
19 0.004 1524
20 0.003 : 1515
21 0.003 ' 1482
2 0.003 1497
23 0.002 1510
24 0.002 1528
0.008 1514
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PEI ASSOCIATES
VELOCITY DETERMI

PLANT : Disposal Specialists, Inc.
SAMPLE LOCATION : Flare Stack
Run Ne: D2-0-5 D2.0-6

STACK PRESSURE, in Hg: 29.90 29.80

STACK TEMP.deg.F: .1505 1514
MOLECULAR WEIGHT,DRY: 2974  29.65
MOLECULAR WEIGHT, STACK: 2883  29.12
AVG.SQRT.VELOCITY HEAD: 007 0.0
VELOCITY, fps: 793 123

ACTUAL CUBIC FEET/ MINUTE: 21715 19807

RY STANDARD CUBIC FEET/MINUTE : 5427 5040
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validased 313/90

Moisfure and Vmstd Calculations

Plant: Disposal Specialists Date: 8/9-10/1990

Run Vm Y Pbar aH Tm Vic

Vmstd Moisture
No. = inHg jn H20 °F __ gl scf %
D8-0O-1 46.029 0.989 29.64 1.46 109 3.3 42.005 0.37
D8-0O-2 37.654 0.989 2990 1.00 95 56.0 35.523 6.91
D8-0-3 38.157 0.989 2990 1.00 102 56.6 2 ,
37.685 4.75

4
i
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validated /190

Moisture and Vmstd Calculations

Plant: Disposal Specialists Date: 8/9-10/1990

Run Vm Y Pbar AH Tm Vie Vmstd Moisture
No, cu-ft in. Hg in. H20_ _°F ml ___ scf %

D26-1 47.430 1.013 29.64 1.75 106 45.7 44.627 4.60

D26-2 46.066 1.013 29.90 1.75 94 3.2 44650 0.34

D263 46640 1013 2090 175 104 198 44404 2.06
- 44560  2.33

A
¢

Ofvﬂ,\
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Moisture and Vmstd Calculations

- Plant:- Disposal Specialists Date: 8/9/90

validatad 3/13/80

Run Vm Y Pbar AH Tm Vic Vmstd Moisture

—No. = in. Hg in H20 °F___ml _ scf %
D4-O-1 35118 1.013 30.06 175 107 319 33407 430
D4-0-2 35635 1013 2975 175 118 185 32919 258
D4-0-3 34159 1013 2950 175 128 64 30769 _ 0097
32.365 2.62
40
4




1

ient  [Xsposal Specifists PN 50016 Sheet No. 1of1

EMISOIQN CALCULATIONS

cation  RocidnghamFlareinjet - Checked By Date 2244
siect  Molecular Weight inlet Flue Gas Computed By Date Z-/% 7o

o

Molecular Weight , Ib/lb-mole

: ( MWCHJ ( MWN) [. Mwon (O‘ chon
My={%CH, x —55 %N X 50 )* | %0, x —5g5 )+ (%CO, x —55—2

where:

My = Dry molecular weight of flue gas, Ib/lb-mole
CH, . Average molecular weight of methane, 16 Ib/b-mole*

MW

Mw N

2 = Average molecular weight of nitrogen, 28 Ib/Ib-mole*
MW , '
C: Average molecular weight of oxygen, 32 Ib/Ib-mole*
MwW
o, . Average molecular weight of carbon dioxide, 44 Ib/lb-mole*

“results from flue gas analysis of inlet landfill gas by ASTM Method D 1945,
BESULTS:

D25~ 1- 1= (423x 712+ (20.4 x H5)+(54x 22 )+ (319 100) 28.24

Dzs-|-2=(44.2xwo) (19.3x1°°) (30x100) (335:«:100) 2818 |

D25- l_-3=(43.6x 100) (23.2x 100) (3.2x 100) (30.0x )=2r70

AP LT e P Bt 2 s i -

Average = 28.04 Ib/lb-mole
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| - EMISSION FLOW RATE CALCULATIONS

- Client  Disoosal Specialigs ' PN 50016 ‘ Sheet No. 1t -

Location BockinghamBlareStack Checked By 2 # Date & 71/

' Subject FlowRatety CabonBalance Computed By g Date 7o/~ 75

| _ —_—

Flare Flow Rate by Carbon Balance
' ' ' ('%CH4 AT J (‘%COZ. )

Q in inle

std_ . = (Qstd hm\] (%COZWJ y

where:
| Q std
~ ~ sumck = Volumetric flow rate of stack gas, dscim.

Q std

. inlet = Volumetric flow rate of inlet gas measured by EPA Method 2, dscfm.
%CH

inlet = Average percent concentration of methane in inlet flue gas.*
%CO :
inlet = Average percent concentration of carbon dioxide in inlet flue gas.*

%CO 2

ouwet = Percent concentration of carbon dioxide in outlet flue gas.
“results from flue gas analysis of inlet landfill gas by ASTM Method D 1945.
BESULTS:

- D3-0-1= (503)‘3‘8;5434) = 4, 450

D3-0-2= (503)‘3189‘“2434) =4,110

D3-0-3= (503) ‘3139"'5434’ =3,980

Average = 4,450 dcsfm /

D3-0 -4 = (50331 89*_:34) =4,200 °

D3-0-5=(503) (3188*“0434) =4,730 "

(318 + 434)

72 = 5,250

D3-0-6=(503
: A-22
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Client DiposalSpechlicts PN 50016 Sheet No. 1of:
Location BockinghamFlareStack | " Checked By l"/ Date
Subject Acetone SMEK Emissions Computed By Date ﬁf_-/#‘é’o

Acetone and Methyethyl Ketone (MEK) Mass Emission Rate
‘(Mp)(28. 32)(Qstd)(60)

- pmr=
(Vm )(453.6x106)

std
where:
pmr
M

= Pollutant mass emission rate, Ib/h.

n = Mass of poliutant collected, pg.
28.32 - Conversion factor, liters per cubic foot.
| Qstd = Volumetric flow rate of flue gas, dscfm.

60 = Conversion factor, minutes per hour.

Vm

"m = Volume of gas sampled at standard conditions, liters.
453.6 x 10° » Conversion factor, micrograms per pound.

ACETONE < (570/28.32)(503(60) _ ¢ 1717
- ~ (6.255(4526 x 10°)
MEK < (190(28.32X503(60) _ o 0575

(6.255( 4536 x 10°)
Ri18-1-2 ' Average

ACETONE = (550)(28.32)(503)(60) = 0.1666
(6. 22‘0(4_536 x 10 ) Acetone mass emission rate: 0.1676 lb/h
(6. 221)( 4536 x 10 ) MEK mass emission rate: 0.0610 |b/h
ACETONE = (530)(28.32X503)(60) = 0.1644

: (6. 073)(453.6 x10 )

(6 073)(453.6 x 10 )

(continued)
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-QUTLET BESULTS. . ' | page 2 of 3
' ACETONE = (< 9(28.32)(4450)(60) _

< 0.0109
(4.509) (4536 x 105)
MEK = (< 3)(28.32)(4450)(60) _ <0.0109
(4.593) (4536 x 10°) | |
ACETONE = (< 3)(28.32)(4450)(60) =<0.0107 . .
(4. 691)(4536 x 10 ) Acetone mass emission rate: <0.0114 Ib/h
MEK = (<3)(28.32)(4450/(60) _ <0.0107 _ _
(4.691)(453.6 x 10 ) MEK mass emission rate: <0.0114 Ib/h
: ACETONE - (< 3)(28.32)(4450)(60) _ < 0.0125
a.997(4536x 10°)
MEK = (< 3)(28. 32)(4450)(60) <0.0125

(3.997)(4536 x 10 )

where: :
PPM _ parns per million

M = Mass of poliutant collected, pg.

Y
mnd

Volume of gas sampled at standard conditions, liters.
24.04 = Molecular gas volume at 68 °F and 29.92 in.Hg., ulug-mole.
MW = Molecular weight, ug/ug-mole (Acetone = 58.08, MEK = 72.10)

INLET
D18-1-1
ACETONE—( 270, )x (2“'°4)— 37.7 MEK=( 190 Y (24-04 =10.1
| =\%.255/ %5808/~ 3" 6.255)%\7210/=101
ACETONE = ( 250 (24 04) 36.6 MEK = (2°° ) 24.04\_ 147
‘ 6.221)* 58.08 6.221)*\72.10
- (conti’nued)
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EMISSION RATE CALCULATIONS

- - page 3 of '3
530 24.04Y _ _(_210 24.04Y _
ACETONE = (5375 ) x (§50s )= 381 MEK = (so73)* (F275)= 118
Average Iniet Acetone ppm = 36.8 | Aver'._age Inlet MEK ppm = 10.8
ACETONE = (=<2 x(24'°4)—<027 MEK = (755 )x (5395 )= <022
_ ~\4.593 58.08/)° " 4,593 72.10 )
ACETONE = (532 )x (%% °4)=<o 26 MEK = (353:)x (5392 )=<0.21
4.691 58.08 4.691 7210/ °
D18-0-3
| ACETONE-(—-S—)x(M)—wm MEK = ( <3 )x (3528 )=<0.25
~\3.997 5808/ "™ ~\3.997 7210/
Average Qutlet Acetone ppm = <0.28 Average Outlet MEK ppm = <0.23




EMISSION RATE CALCULATIONS

Client  Disposal Specigiiste PN 5016 Sheet No. 1012
.ocation  Bockmgham FlareStack - | Checked By __ _ _ Date
Subject Acdontrie Emissions Computed 6585 Date £7/7 5%

Acrylonitrile Mass Emission Rate
(Mn)(28.32)(0 std) (60)

(Ve )(453.6x' 10°)
std

pmr =

where:
pmr

Mp

Pollutant mass emission rate, ib/h.

Mass of pollutant collected, Hg.

28.32 _ Conversion factor, liters per cubic foot.

Q std

Volumetric flow rate of flue gas, dscfm.

80 = Conversion tactor, minutes per hour.
VvV

Mews o Volume of gas sampied at standard conditions, liters.
4536 x 10° . Conversion factor, micrograms per pound.

ELAE-E_J.E.LEI_B.E_S_LLLIS_;

DA - |- 1< (1300)(28.32)(503)(60)

5 = 0.0974
(25.143)(453.6 x 10 )
Average
DA-I-2= (2200)(2&32)(503)((:‘30) = 0.0830
(49.964)( 4536 x 10 ) Mass emission rate: 0.0887 Ib/h
DA~ 1- 3= (2200(2832)(503)(60) _ , .
(4&352)(453.6 x 10 )
ELMLELBESJLLI&;
DA-O- 1< (< 5)(2&32)(4450)(6:) < 6.00450
(18517 (4536 x 10°)
bA,—- O-2= (< 5)(28.32)(4450)(60) =< 0.001 9'0

(43.836) (4536 x 10°) a2y (Gontinued)




EMISSION RATE CALCULATIONS

page20f 2
Average
DA-O-3= (< 5)(2&32)(4450)(6;)) =< 0.00198 | |
(42132)(4536 x 10 ) Mass emission rate= <0.00279 -

ntr roqr; i r million

M
ppm=[-vm;]x(2;-\g4)

where:

PPM . Parts per million
M

n = Mass of pollutant collected, pg.

\ : _
Mws = Volume of gas sampled at standard conditions, liters.

24.04 - Molecular gas volume at 68 °F and 29.92 in.Hg., pl/pg-mole.
MW - Molecular weight of acrylonitrile, 53.06 pg/ug-mole

INLET OUTLET

_1300 Y\ (24.04Y _ (<5 Y\, (24.08Y_
DA 1- 1= (geags)x (Bede)=23¢  DA-0-1=(7g5r)~ 5306) <0122

DA-1-2= (42928((5)4) (gg:gg)=19.9 DA-O-2= (43.836) ,3,3;82 =<0.0517

DA-1-3= (42:12322 x(ggg) 206 DA-0O-3= (42132) (2543'-8;)=<0.0538

Average Inlet ppm = 21.3 - _ Average Outlet ppm = <0.0758
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EMISSION RATE CALCULATIONS

* Client  Disosal Specglists | | PN 5016

Sheet No. __.l_
ocatlon  BockinghamFlareiniet . ' Checked By Date
Jbject Method2S5 Resits -NMO Computed Byg Date F2-50

Carbon emission rate, Ib/h

pme1x 12
EC=Qs X 60 x 5
std 385.1x 10

where:

Ec = Mass emission rate as carbon, pounds per hour
ppmC = Parts per million of carbon from analytical data sheet

S | :
st = Volumetric flow rate, dry standard cubic feet per hour

60 = Conversion factor, minutes to hours

12 = Molecular weight of carbon, pound per pound-mole
38_5.1 X 106 = Conversion factor, cubic foot-ppm per pound-mole

BESULTS:

D25 - | - 1= (503)(60) (840)“2)6 = Q790b/h
(385.1x 10°)

- D25-1-2= (503060 ~—22UD _ _ g 5oqpsm
(385.1x 10°)

D25 - | - 3 = (503)(60)—L22(1 2)5 = 0.708b/h
| (385.1x 10°) '
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EMISSION RATE CALCULATIONS

Client Disposal Soecafigts PN 5016 ~ Sheet No.
Location  Rockingham Flare Owtlet Checked By Date
Subject Method 25 Resuits -NMO Computed Byg Date £-/F-F¢

Carbon emission rate, Ib/h

ppmC, x 12

E.=Q x 60 x-
- TCT T8 385.1x 10°

where:

Ec. = Mass emission rate as carbon, pounds per hour
ppmC = Parts per million of carbon from analytical data sheet

Ssta = Volumetric flow rate, dry standard cubic feet per hour
60 = Conversion factor, minutes to hours
12 = Molecular weight of carbon, pound per pound-mole
385.1 x 106 = Conversion factor, cubic foot-ppm per pound-mole

 RESULTS:
D25 - O - 1= (4,450)(60) (< 2)(12)5 =< 00166lb/h
(385.1x 10°)
D25 - O - 2 = (4,450)60-—<212)__ _ . g o166ib/h

(385.1x 10°)

(< 2)(12)

= < Q0166b/M
(385.1x 10°)

D25 - O - 3 = (4,450)(60)

A-30




Client Disnosal Speciafae PN 5m18

' Sheet No. 10f1
cation  Roddmyham Flare Checked By Date
~ubject NMO Removal Efficiency as Carbon Cormputed Byz Date /TS
Removal Efficiency as Carbon
- e ey~ P M outiet
%DRE = pmr__ X100
inlet
where:
%DRE _

Destruction removal efficiency, percent..
pmr. . . o
inlet = |niet mass emission rate, Ib/h.
mr
P outiet - O_utlet mass emission rate, Ib/h.*

BESULTS:

%DRE(D25 - |- YD25- O ) = 0.7900-7<98.Cﬂ_6_6 x100=> 97.9

%DRE(D25 - | - 2/D25~ O 2) =-%-3°0—‘ég—'°—"-5§ x100=> 97.6

%DRE(D25 - |- 3/D25~ O~ 3)=.°_-2'283—7<0_g_.o_16_6 x100=> 97,7
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Client Disposal Specafists PN 50016 Sheet No. 1ot1

Location  Boddnoham Flare Checked By . =4 Date
Subject Toluene RemovalEfficiency . Computed By _,;L_ Date s”/§-Fo
Destruction Removal Efficiency
%DRE = PMlinigt ~ P outiet 100 |
(-] = pmr' x
inlet

where:
%DRE - Destruction removal efficiency, percent..
PMT let = Inlet mass emission rate, Ib/h.*
P o utiet = Outlet mass emission rate, lb/h.*

BESULTS: Toluene

. DRE( i — 0 =0.7349—<0.001g -
D25- |- VD25- O-1 57349 x 100=> 99.8

%DRE(D25 - |- 2/D25- O-2) = °'7168;1<s%°°13 x100=> 99.8

%DRE(D25 — | - 3/D25- O — 3) =9-'—5-37—§g;.,g——ﬂx 100=>99.8
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EMISSION RATE CALCULATIONS

' ' 2 of 2
“encent (M,)(35.315(24.04)

- ppm= 1
,(V"'m ) (1000) (M) |

where:
PPM — Pans per million

n = Mass of poliutant collected, Hg.

35.315 _ conversion tactor, cubic feet per. meter.
v

Mad o Volume of gas sampled at standard conditions, dscf l
24.04 = Molecular gas volume at 68 °F and 29.92 in.Hg., pVug-mole.
1000 = Conversion tactor, micrograms per milligram.

MW = Molecular weight, kg/ug-mole (HCI = 36.47, HF = 20.01)
STACK
. ~( 500)(35.315(24.04) (< 5000)(35.315)(24.04)
(< .3 .04) _ | = (<5000)(35.315)(24.04) _ ~
C"W“"‘zm HF = (44.627)(1000)(20.09 <473
| ~ 600)(35.315(24.04) (< 6000)(35.315)(24.04)
(< .315(24.04) _ = (< 6000)(35.315)(24.04) _
- O Gssotooonas 45 = <0-313 " =@ s501000/26.69 = <570
(< 50035 5( 4.04) (< 5000)(35.315)(24.04)
_ (<500)(35.315(24.04) _ _ (<500 4.04)
" Gensnoooaen T<0%2  He- CHO0GSHOCL0Y ., X
Average Stack HC! ppm = <0.279 " Average Inlet HF ppm = <5.08
1
A3




EMISSION RATE CALCULATIONS

Client  Disposal Specificte PN B8 . Sheet No. 1of2
ocation  BockinghamFlareStack Checked By 0 Date _ & -2 ¢°
subject HClapdHFEmsions R Computed By Date ’&‘ Z
Hydrochloric acid (HC!) and Hydrofluoric acid (HF) Mass Emission Rate
(Mn)(Qsm)(BO)
- pmr=

6
(me)(4536 x 10°)
where:
pmr
M

Q std = Volumetric flow rate of flue gas, dscfm.

60 = Conversion factor, minutes per hour.

= Pollutant mass emission rate, Ib/h.
n = Mass of pollutant collected, pg.

\"
Med = Volume of gas sampled at standard conditions, dscf.

6
453.6 x 10" = Conversion factor, micrograms per pound.

Hole (< 500)(4450)(60)

(44.627)( 4536 x 10°)
HF = —{< 5000)4450X60)  _ . oes

(44.627)(453.6 x16°)

HCl= —(<600)(4450)(60)

=< 0.0066

5 =< 0.0079 .

(44.650)(453.6 x10 ) HCI mass emission rate: «<0.0070 Ib/h -

HF = —(<6000)(4450)(60) _ _ _ o 10g
‘ (44.650)( 453.6 x 106) HF mass emission rate: «0.070 Ib/h

D26-3
HCI= (< 500_)(4450)(60) =< 0.0066

(44.404)( 4526 x 10°)-
HF = —(< 5000X4450)(60) _ _ _, o¢

- (44.400) (4536 x10°)
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APPENDIX B

FIELD DATA




THERMOCOUPLE DIGITAL INDICATOR
AUDIT DATA SHEET

Date 9//}3 7_/@ Indicator No. __£F7-2 Operator _ 2 AKis

Equivalent | Digfital {ndicator
Test Point Millivolt temperature, | temperature reading, | Difference,
No. signalv °Fe °F 2
1 o / -, 2 %
e o0 2 ~ ,/8
3 Spor Sz - ., /0
4 (S0 /S03 ~ .4

-*

Percent difference.must be less than or equal to 0.5%.

Percent difference:

{Equivaient temperature ®R - Digital {ndicator temperature reading °R)(100%)
(Equivalent temperature °R)

Where ®°R = °F + 460°F

. -~ ) .
.. These values are to be obtained from the calibration data sheet for the
- calibration device. - :




FIELD AUDIT REPORT: DRY GAS METER
« BY CRITICAL ORIFICE

OATE: ___ 8/2/% CCLIENT: D pesnl Sogiudlsr
BAROMETRIC PRESSURE (P, ): 22, in.Hg METER BOX NO. ~ 7= 3
ORIFICE NO. V-l PRETEST Y: _/o/3 AHR /£ 25 in.H,0
ORIFICE K FACTOR: __ +. 2/5"« o~ ¥  AUDITOR: _ 2 45 |
Orifice Dry gas Temperatures Duration
manometer|{ meter Ambient Ory gas meter of
reading reading Tﬁ/Taf, Average Inlet Outiet Average run
in.H,0 ft3 °F °F °F °F °F

- ) . S ‘F - - .

’ 64,5 .vme s | s¢s 02 9 l|lsgos-:

Dry gas Vm Vm Y Audit
meter std’ act® | Audit, devia-~ AHe, AH@ Devia-
Voo T3 ft3 ft? Y tion, % in.H,0 tion, in.H,0
0G0 9320 | 2.4i7 | G773 | /(87 | .z
S e IS AR S A SR U
vm ) 1?.647(Vm)(Pbar + AH/13.6) i s
std (T + 460) |
1203( @ )( x )(P...)
v bar
Mact = 172 = ft3
(T, + 460)
'm Audit Y - Pretest Y S
- act . « JAudit = Pretes -
Audit Y T Y deviation Pretest 7 x 100 =
T : std
et 88 = ( '37)( )Py, (T, + 460) | y=ry—rrr—te k o
Audit AHR = (0.0317)(aH)(P + = - in.
| S bar/‘'m Y (vm)(_Pbar + BA/13. i 2

© Audit Y must be in the range, pretest Y :0.05 Y.
Audit AH@ must be in the range pretest AH® *0.15 inches HZO‘

B Lt R e




THERMOCOUPLE DIGITAL INDICATOR

AUDIT DATA SHEET

Date _ 8/8 /0 Indicator No. _ <7 7 Operator __ 1 Aalt.
/ 4 N .
- Equivalent Digital indicator
Test Point Millivolt temperature, | temperature reading,| Difference,
No. signal* °F* i ?
1 | ¥, "/ -, 22—
2 w7 79 , /8
3 S»o Sap o
4 [S20 /S03 VL4

Percent différence must be less than or equal to 0.5%.

" Percent difference:

uivalent temperature ®°R - Digital indicator temggrature reading *R)(100%)

lf_ﬂx__p_“_s

Where ®°R = °F + 460°F

quivaient temperature *R)

These values are to be obtained from the calibration data sheet for the
calibration device.




FIELD AUDIT REPORT: DRY GAS METER
BY CRITICAL ORIFICE

DATE: £/ /7 CLIENT: 2 B
BAROMETRIC PRESSURE (Pbar): gyijain.Hg METER BOX NO. F 7 : |
ORIFICE NO. (e PRETEST Y: , 999  AHe /44 in.H,0
ORIFICE K FACTOR: LTS x4 AUDITOR: (A2 L il '
Orifice Dry gas Temperatures Duration
manometer| meter Ambient ' Dry gas meter . of
reading reading Tai/Taf' Average Inlet Qutiet Average run .
R SLTAPY e | TifTie | ToilTops | T 2
in.H,0 ft3 °F °F °F °F . °p )
| [S< | F5%000 | 82 82 /50 /60 /o0 -
’ 964 Soe 82 |s4yz« - Be | Sco % /3.3LS0

Dry gas Vm v ' Y Audit

meter std? mact’ Audit, devia- AHe, AH@ Devia-
Vo, ft? ft3 ft3 Y tion, % in.H,0 tion, in,H,0

/0.5% | %81 | 7725 | 992 | 2o LS56 . L
= . e =

A i 17.647(Vm)(Pbar + AR/13.6) _ 13

~ Tstd (T, + 460)
| 1203( 8 )( K )Py, .)
v bar
Mact *® 1 = ft3
(Ta + 460)
n A Pretest Y
; - act _ : a _Audit Y - Pretes .

Audit Y T Y deviation Pretest v x 100

std

” N L in.H,0
VI, * AH/IB.BZJ | >

Audit aHe =I('0.0317)(AH)'(Pb“)(Tm + 460) l:y

* Audit Y must be in the range, pretest -y £0.05 y.

Audit AH@ must be in the range pretest AHE +0.15 inches Hzo.
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LOW FLOW DRY GAS METER AUDIT DATA SHEET

COMPANY:_ W)’ CITY: _ﬁbaﬁ-.:_L—

DATE: _ 5//3//70 LOCATION: _ A
METER No:. L&/ __ PRE-TEST Y:. 775 |

‘ /1 . = -Vn- 5
ROTOMETER SETTING; =% NOMINAL FLOW RATE:_ _._—5__-5_4-:..._

OPERATOR:. _ & lelts

BUBBLE METER ' DRY GAS METER
CONDITIONS CONDITIONS
8o
temp. (Tom)_ 2823 °F volume initial (Vmi): [20( liters
bubble meter readings (Qbm) volume final (Vmf): [204 liters
(liters/minute)

temp. initial (ngmi):_az_ °F

12 /Pb.2 1/min
temp. final (ngmf):_jé_é_ °F

2./823 1min 63/ %25 1/min
temp. avg. (ngm):_ﬁﬁ_ °F

3,/8%.3  lmin Talet.? l/min

1:./£5.S_ 1/min

timeggm: LY/2:23 min.

AUDIT Y = ’ 2&"

4:/47.0 \/min Avg:FZ8 1/min

| ' % DIFFERENCE = _-3-3%%
o o VoV m)(Ten* 450
dgm (avg.T dom _+ 460) (tlme dgm)
AUDIT X % DIFFERENCE
i _ Q o : _ Y - -Y
Yot G %DIFFERENCE=( AR P———“E’EST}X 100
dgm | PRETEST




LOW FLOW DRY GAS METER AUDIT DATA SHEET

COMPANY: b%ﬁ’wa\ugﬂ CITY: &Ct/ﬂé%ﬂ, %“

DATE: . >~¥-90 LOCATION: . &-47¥ FLA-EE-:L:JLE-P
METER NO:_ V‘%j _ PRE-TEST Y:. ©. 95§
ROTOMETER SETTING: _/S___ NOMINAL FLOW RATE: _0_-229#-&-—
OPERATOR:_M_

BUBBLE METER DRY GAS METER

CONDITIONS CONDITIONS

temp. (Tpm)__ &% *;(‘3‘3) volume initial (Vmi): (23:2:00 liters
bubble meter readings (Qpm) volume final (Vns):_20.90.0 liters

(liters/minute) '

temp. initial (Tagmi):_ (ST °F
1:10219 Ymin 5:02'4 1min
' temp. final (ngmf)i_li °F

temp. avg. (Tggm): 15? °F

timeggm 3342 min.

2:0.2" ymin  6:0.2) 24/min
3:0.Z2/4 Ymin 7:0.-213 Vmin
4:0Z/4 Vmin Avg:0-Z'3 Ymin
| AUDIT Y = _ [ 0(®
DRY GAS METER FLOW RATE
| % DIFFERENCE = __ (2

(V- vm‘)(Tgm M ‘66) (3750}

= = - 1
wn” (aVe.T, +460)(fme Y oq gy - ©-2°
Q Y, _-vY
Y, o= Q""‘ S %DiFFEHENCE=( AUDT F"1-'53'?—57—}<100
~ Tem | PRETEST
*S-‘TWA Temp.




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

. Aok y - N pets

Plant __Qgpm(_%uéﬂzﬂ——%ﬁ . v 2 ored
Date 8 /8/20 © F- ‘
Sampling location Flve futtbt

Inside of far wall to outside l
of nipple ‘ :

Inside of near wall to outside of :
nipple (nipple length) _ZS ° =

stack 1.D. 9Ls |
‘Nearest upstream disturbance 22 dd
Nearest downstream disturbance [HS  dd

Calculated by 6’. éﬁﬁ : _ &

SCHEMATIC OF SAMPLING LOCATION

FRACTION COLINIG 2 KD 3 NIPPLE FRON OUTMDE OF RIPPLE
OFSTACK1D. | STACKLD. | (TOREARESTIA ®ON LENGTH SR OF COLUMS 4 4 5)

pee lous] 5 1251 7%

Lot < h
i
?ﬁﬂ‘%

3 v~ 1L o579 _ G347




M
)

GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City AE’PWL gpﬂl-du.s T—&/M&A&ﬁ-’_ %{Date 5—-‘?—6’0
Sampling Location /:-’z,dpce-‘__:éugs-r Clock Time _Q‘?ZO

Run No. N2 ~ T - / Operator é}giﬁffm/fﬁﬁ
Barometric Pressure, in.Hg 299Y  static Pressure, in.H,0 /O

oisture, % Molecular wt., Dry Pitot Tube, Cp o ZE
tack Dimension, in. Diameter or Side 1 _ F34 —smms—s

))5 Buc's_ = |OO°F z‘rstﬂ-sol
Wet .%uz.':'s‘-‘-‘?-?-o;

Martae= /R -3
FIELD paTa . taLcwATIONS
0 N
1::::5: vt:&tg‘lv ‘ STACK - Aoy Mg (] - w (-17;3)
A (), n.n,0 e oF
—7—' o'/ 72 -.l( ,l‘)--'—m— )‘l.{ ).

W

0. 20 </

0 2e ?f‘i "
Q. 250 O

)

- TO L0 Ty 443 °F "5943 R e (°F + 460)

oo I

z

&/

7-
.24 »
E'; O, [ +6 ALY N

£7

4

77

A

D o0 Zeo | W-0.4%0
lZ 0

éﬁﬂ_____.éeﬂ__ "'is-“lulﬁl /-;L::;-

e —
a

Y X V(@ He0) s Y

" . : fu/s

160
Q. . afm
Q.n. . q"n 17.647 & ;-:- 2 (] -;g-,)
Q'“' . ’ a -ﬂ.lﬂ. » (1. v T- .
Y!  @em
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plantbsmuifﬂdtsfs z\flmfé;@m/ [/7[
pate TV - ‘3'40
Sampling location ;;ft?'_..wtﬁ-r

Inside of far wall t outside
of nipple Yey !

Inside of near wall to outs1de of
nipple (nipple length) __ /2"

stack 1.D. 23"
Nearest upstream disturbance </ /= dd 7.0¥

3
A

Nearest downstream disturbance (2"  dd 3.4 o T
Calculated by b.g—“‘?éﬁ?&c-._b 2+
: ' SRounsd>
65"
V SCHEMATIC OF SAMPLING LOCATION

e

“&'31"‘ FRACTION : mzrm NIPPLE ‘,‘:.“’:,::‘..‘:“..33
SUmSER oFSTACK LD, | STACXWLD. | (1O REAREST 14 WOM LEXGTH (5L OF COLUNG 43 51
[__lo,094 1 Z 1T 1 !

z o146 — A ! /8 _

2 lo.z9 27 " | 234
125 ' e
S |\ pn¥s4 5 7
e logsc | YV 3 %t 3
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Run No, !22 - -2 Operator [:r-r .
Barometric Pressure, in.Hg LTS Static Pressure, in. H0 A | Z

Moisture, % Molecular wt., Dry Pitot Tube, Cp Q g
Stack Dimension, in. Diameter or Side 1 7’/‘4" Side—p

Doy Bur= 103 Kot ze
(OeTBus = F2F “TRGremE= (4L,

, GAS VELOCITY AND VOLUMETRIC FLOW RATE
Plant and City E’Mﬂ%ate R-F-Fo
Sampling Location M Clock T1me ElS‘S

Nérmacsys-3
Fiee oan CALCIRATIONS
ot veLocamy _ ‘sm: Mmoo et
main (a2,), tn.n,0 TR, , oF
=-1 Q. /2o — 03 ot i i i QAP —
Z 0. 2O 2OF .
2 Q. zgg LOF s °
=4 o, 2= 2OF v o .
2 O, 20 XX ' . R s (% + 450)
—-—-—h_._ o- Z—"fQ /M .p, ) .
‘__.ét_;‘_ 0 /738 /0% AR TN R p—
Lo P-4 , =
7 07%; ——— Yor -
2 0.23+0 LOS -
Wl Yir, .'.:......’;;
LA W W ) x ( )= T—-—-——._.._.
" - t/s
A‘ - "
ﬂ' *V 1 4 x 2-%
L a x 60
Q- T
’p - s
0‘.ul0'll7.“7lﬁu(].-;.€?_) |
"m . 2 17,847 4 e )
e * ducte

B-11




GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and ﬁwhﬁ@‘luﬁﬁclw.’:ﬁ-gggmﬁﬂh tte R-T-FO
sampling Location Eﬂtf —TAET Clock Time /4443
Run No. bZ»"_T -2 Operator DE"WL—A//CKOLAF

Barometric Pressure, in.Hg 2920 Static Pressure, in.H,0 <. %

Moisture, % Molecular wt., Dry Pitot Tube, Cp _&. K-
Stack Dimension, in. Diameter or Side 1 ’-?'3;4 —Side—p——0n
th# 20)
# 640
blarrac® /&-3
FILLD DATA CALCARATIONS
T:;:::St It%“ S‘MC? LN N - ;g) 'S } ‘..%?u!)
_Itﬂl!l (cl‘). |n.uzn WP, , T '
=2~ ~— D 2o 01 "o AL ™ Ve s ™ )

2 %2_755 O

= Q-2e0 |27
=1 Oz%% Y- °F - R e (*F + 440)
A /‘53’

£ .20
- T AT 1N R
I ©0.Z2c
& 2¢o | r, - e
Vil a. 2 /06 =
= %55 yx L
A /.
v'-ls.anu-ﬁ. .,..n_rt::“
v’-ls.u:( Ya( ) s 'b‘—..——.
v‘-‘ ) "ws
l.- "o
.Q’"’ll.l-.-o-%
‘.‘. 2 .“

O

’ ]
q'm.q‘-n.m -ﬁ-u..;;.)

- Q‘_“‘ . 2 17.M7 x a (1 . _ . IU__‘

L WO dacte
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GAS VELOCITY AND VOLUMETRIC FLOW ‘RATE

Plant and City brSPosu_St;ez:ws-r— Er.m/w /4./Date $-7- 5%
Sampling Location ARE T A Clock Time 2o

Run - No. ]22-3— ‘1‘ —_ Operator _é,_f:/—‘l;zs-'ﬁe#c.& /E /574&5-'

Barometric Pressure, in.Hg gﬁé‘)‘ Static Pressure, in.HZO 7‘/. /2——

Moisture, % Molecular wt., pry Pitot Tube, Cp . Kt
Stack Dimension, in. Diameter op Side 1 ___ 23 ——stgps— S
Pz'rcn-:ﬂ- 30
TReEOV - 6
' /B3
FILLD pATa b’éw ULCKATINS
7:3‘1'::“ ":23" stacx Bt ;g:' T ‘%',)
RLNBER (e8,). tn.m0 TEwe, | °F _
<=7 O, 738 755 R P 2 ¢ Too——)
_%__ O 2006 P ..
Q. 24 ZO0s ’
=4 Q. 245 o5 ’ .
= Q.2 06 ° Fe e . a0
L .
- %45\ TS LA e
L % -, /R0 faf
= C. 2206 S e n.ng
[ - 0. 2.0 OS5 2 _
4 ~— L2k o5 \ 5
) LT Cs 3
LACY (TR Vl—’-']/-rf‘,-:ﬁ: |
.___ - v‘..s,u.( )2 ¢ 2 y"—'-—-—-—-_....
'. L t/s ,
:___ A’ . ez
:- Q‘ - " 1 A. u-.g-é
e Q‘ . . X . 40
N — 0‘ . acta
- o .c‘.nm.".u."“)
sto ' T ™
.‘m . 17,607 3 e a (] -_‘ —1.”_._._)
n,m . .. ' | dscte
B-13



GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City btﬁmbﬁeﬁhus‘f- _Eocaﬂéuknx V'r. Date }53- /10 ~50

sampling Location FLAzg TIA T

Clock Time OI0&

Run No. \DZ- T-5

Barometric Pressure, in.Hg 249.40©

Operator _b&!’m&u /Eq Lot

Static Pressure, in.H,0 "#/).10

Moisture, % Molecular wt., Dry Pitot Tube, Cp /.R<
Stack Dimension, in. Diameter or Side 1 ’71'9; —stgrr———>
= Jot 'F
b&iB‘“‘h =/ Grac2VE3
Wet Buck = 8574 rroT H# 20/
THerm E4le
FILLD DATA ‘ CALCWLATIONS
" i s e gt
NUMRER (A"). ‘n.l|70 TEwp, , °F )
=2 - 0./95 W7 -] "o yr e ™ AR ™
7 0. 225 /00
3 0. 240 /9o s
e Q. 240 200 v
2 0 2“0 /00 ' °F = s (% + 460)
o 0.Z4o (=3
-7 e T %] ik )
7 o150 700
9 O, 20 /00 " In-g
(0 O 295 /00 -
L P=X-) Vo -
¥ _ o WL /OO
: v, 05,09 2 Cpa -{.—r.-]/-;i-l_"'; )
v'-ls.u.( )= ( )z 1—-—-—-—
" L] t/s
A. - "'
Qv 2a o 82
g - x 160
0, . acfa
N LR ]
q‘“‘ “Q s "‘“’-‘Tf' Qa ";?I' )
Q‘"‘ . 2 17.647 3 - K (] - -
l;.“'- ] arfe

B-14
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City ) ) Shecmiise- hofitr, Vate R-)0 ~7 0 -
Sampling Location CET Clock Time /2%

Run No. _-Eb-ﬁ*_ éS".I."é Operator F:‘rﬁsgﬂb /F ,éj;‘_.s(;

Barometric Pressure, in,Hg 3‘7-80 Static Pressure, in.HZO J‘!”b '

Moisture, % o Molecular wt., Dry Pitot Tube, Cp QS%
Stack Dimension, in. Diameter or Side 1 _ "2y SE Ty

Dicruct /a3
PI‘TD‘H!L?-Q)
PIELD paTA CALCILAT jons
1:3}':;“ "}&;“ STac LR I T ;E;) o1 (%1)
RUMAER (ar ), 1n.1,0 oW, of
N o ey
=2 O, The 70 . |
) 0. 255 Lo 2 ' °
S %’. %gc §o z T . *F R (*F + as0)
— 02,295 £ 5.p.
Lo-=y Yo WEY; Zoz LRChR - A e
2 . V-
3 2. %‘1‘0 /o2 b "=y
Lo DL =
R Y
L 2 -
_ 243 o= _ ,...,....c..v.—..y-;ﬁ:;;
LACE X bag Vo Y—
v‘ » ft/s |
A. - B %
Q‘ - " [ l' 2 -.-.;-E
Q‘ L] . x _ x40
g . ors
_" Izﬂ 'z
Q"“ . Q‘ x 17.“717;1 {1 )
. R XY — () e |
Yere e T ' {
Q. - cte v
RN

R 4=



GAS VELOCITY AND VOLUMETRIC FLOW RATE

plant and City b lsPt‘szﬂc_ﬁe:c,Aus-r-Zxﬂﬂ(Mate % 9-90
Clock Time QFo5-092 |

sampling Location }:[_A.RE-' S—r/-\cx_
Run No. DZ.- o- | : Operator Fr'-'agemu //e /dqqc
Barometric Pressure, in.Hg 29.9% Static Pressure, in.H,0 - 0.050
Moisture, ¥ /-/* Molecular wt., Dry Pitot Tube, Cp 2 .84
Stack Dimension, in. Diameter or Side 1| _&//z —FHde2=—>
* Assumeb - Pl-rvT rs23
b[éf’ﬂ’..*’-FT"
FIELD DATA- _CALCWATIONS
ViR Tv 0 0
(eagpf. ) — | 0,5005 : 'l'(gs":s"“'_;?; ) =18 ¢ Cfmn )
Z p 004 Z :
2’ 0.006 '/25/ x+ 2920
O .05
= T—Fo0z sezL e (63F w-DIBF wecrewm
2] .005 Lo =3 s.p
% .gg? /. ‘c; RIS . » B Ut
). DO & y/
70 0.005 . ? )‘?qf n.ng
7/ 0. _fg v . p—Hfon— O.070)
___?_J.& =2 Z
= ’3 72 2 - 2
£20L /S _: Ve stra Yabs -'/
=+ D.004 : 0‘?0' /____
Vi 2.00% v-uu.(o%‘l' ).(p-:'i‘m) _Z_"‘?'L
/3 g,g% /ﬁ— 33 .'&5‘8 25 Zé
/4 2, 00F A A hpeTmET -
S = Spen
72 | Op/1 /723 o ov, a8 s 81 |
Z3 0.0/ 7 v
24 | poo% VEEk, - 3.8632 » ¥lb
Q 'Qlﬁqach
0.“‘-q :l?ﬂ?lrl(l--;g—) )
-2/ 540: 1.607 _-zﬁ.?? s 1 - &
" S EXT T L

G 120 e
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City < %AL;;T clesrdaiodrn %Date = "7"?0

Sampling Location ALe Clock Time /2, ¢

Run No. _Ll" ©O- 2 Operator N (=1 6@_@

Barometric Pressure, inHg _R< 724 Static'Pressure, in.HZO - € 655

Moisture, % Molecular wt., Dry Pitot Tube, Cp O .-

Stack Dimension, in. Diameter or Side Dz ST —> |
P(Tﬁ‘f‘#‘- <23

“TRefnm*— 339
béergae# pr g

FIELD para ‘ CALEWL AT 1ows
ot i Stack "Rl ,"5,',’) “ 18 (-"%:U-’.J |
LT ] - ur’)_ """20 TInp__ *f
w =y Q.00 /%Z.O et yeqr. ™ IRBTN o )
0.005 VL) s
[ 0, 7 .
. Y (2 % ;ﬁ T; '/é?b ."2/% ’_ll('.rolto)
rd %.o:: /-?% ’:"b‘]s'j,:i'( )"‘m—
[ D.oé 7
v O.D/O L. n.ng
Ll L10 Vd =
zc O.010 /77 Yr-0.0%323
o / T
' % ;szoii: LR TR & v ' -
Lo L.00 / (ALY N O-g"" )2 (0.023%,, 1 ﬂ.
/3 2.00 j | FI5 226
G820 17— ,.4433.,
: V4
Zo O.o A. - e
S— 2Rorcd
——> .0 /O ;7§L Qv xa 1R
A V.= -

'3'4.46?' 1 45.06 a

Q.‘ - ;5,%4"'.

. ’
Q'lu "0 212647 "Tf () - -;?;..’)

mmw%
il i

% -%,454. .67, %}EL L1 —--_.iw___) |

| .‘l“ : 610?0‘“
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

N
B plant and City | 5?4_:,%&:4“;#5-— EﬂCﬂM,ﬁJﬂﬂ,l’Q‘oate 7 -0
sampling Location L ABE <=TACK ' Clock Time [450
Run No. Dz-0-2 Operator bﬁ%ﬁ@&&ﬁ fOLE
Barometric Pressure, in.Hg 2920 Static Pressure, in.H0 _— O o o)
Pitot Tube, Cp O LS

Molecular wt., Dry

Moisture, %
Diameter or Side 1 4/ 72 —-———sm-z———)

stack Dimension, in.

i F\ To—r * 2%
“rerm £ %
bl(!'r*t'#— ~T1- ¢
‘ﬂ[ll DATA . CALCIRATIONS
0 0
Ly -t U" 7 = LI Yo (1 - )+ 18 (
0D &~ /20 ' ™ ¢ ™ )
< H. 0032 S IC n
z g-oog /E3C s ,
DO /63« .
Z' [l >1=1"} /@43_;6 Yl'/é/& 'r-zo‘?g R s (°F + 4K0)
3 ?09?2 y - Pooty dih ) =1
¥ 006 7C %":3 | C
! g [,Q_%__% ne oo An.g
! 29 € Gos /6 =
| / —p.o0 %.- 770 Yor . O,0V29
' 4 O- 0L JeSln
i - D, 602 O D ves.81p Yar 2 .;!.-—'i-
' e SO —
g R
o &o03 —22e— 1w (084 11100923 V225
3 0. 00¢. v/ 2950" 25.26
LY D007 Q%;: v, 3. 100 nn
12% £ :;I 54, 2.
1')_1 e - i
e e 2 e Y
L / - -_l-
Zz 0.0/0 /éﬂ .‘ 'l“" []
24 0,002 263 7 , |00 *45.by @
qI -22)’420,"-
Q .q‘.n.m." (1-.70,.
S vl
% 2 192 v s ;:—f: - ‘m_'_ﬂ

s .;,w m
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City _b_lMﬁéCM- ﬁ!&/@% y}bate ?-7-?9
Sampling Location J:(a«.e._i?_jﬁru'_ Clock Time S Zoz3
Run No. _T>2 - -4 _ Operator h&% /E/E’Q‘,L\E
Barometric Pressure, in.Hg 2, @_‘_{: Static Pressure,_ in.Hzo — O.050

Moisture, ¥ Molecular wt., Dry ——_ Pitot Tube, cp O.84
Stack Dimension, in. Diameter or Side 1 <7/ Side—2 =
bhscu (AFT-2
Ptrordt 523
“Hekm # 334
FIILD pama CALCWATIOWS
TRAVERST vILOCITY ‘ LA I TR LA Pl
POl WEAD STACK 1 -TT Yo
L T mUmBER (ai,). 1n.l(20 TEmp_ | o5 ‘ Y
-7 D002 | /é?q M T
Z 0,000 70 .. -
;3; ! 0.0o% (43¢ '
— —a&h\% s.p
7 0002 L5 "] ey ( AR
v L0067 L[St :
) 0,010 (543 i S

' %% AR W dag( )a }/———__.___,
!s.z e : )

5.;1:' Y, c 5.9 4 (o s ﬁr'-y-;-:-nr}

Z7-mm N : e

0" actn

[} ]
o, n.anm.,:'.n.%) .
.'.". I’,“’.————-——,l(’--__—m____)
Q - " escte
(17
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

B Plant and City [2;;205..9 Spcccatfsts Date B//° /fg
- sampling Location Flosa  (But bl Clock Time OB 1F

Run No. IQ’Z -0 Operator ﬂ.E///R. pd
Barometric Pressure, in.Hg ,29.90 Static Pressure, in.H,0 _—O. O Y45
Moisture, % ' Molecular wt., Dry Pitot Tube, Cp &Y
Stack Dimension, in. Diameter or Side 1 G S 7 SideD )
Therwe * 734
fAt 72>
pj,;-.z ¥ FT-7
- FIELD DATA CALCIAATIONS
1::::“ ":2:;" . _ ©gTACK L RN :.g) o 18 (ggul)
LY T (ar,). 0.0 ™., °F _
Do+ _|__p.o63 1924 " et ) 8
> nonz. /4323 .
3 0. 00> /4573 s "
¥ L .oo%S /49 v .
< H.0c3 /539 ' f e "2 . (°F « 460)
e o. '
.00 /S35
4 0.003 7523 ’ . n.ng
[e N -
) 7 g. 0/:% / Yor -
{ir A /S
Ve aCh 1."'.-/.;&;.-'-,‘,-
S - D.00 7573 C
y .00 .74 B Y N Y )x )1 V_._
3 D.pod jzﬁo )
Y 2.00% “- v
3 G005 VA ' '
s =R
3 __:___DO? /5 l‘ L '. [} A‘ I 9;:
lo 2006 lﬁ o s ™
[t L2.0085 /S24% '
L3 L-pes /525 0, - e
Q‘“‘ - Q’ x 17.647 l;il {1 --;?'?-’)
Q‘.“‘ . 5 17,647 2 2 (1- _ '
Q. il
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GAS VELOCITY AND. VOLUMETRIC FLOW RATE

Plant and City AUST = IR eintiidon /,/T'Déte _‘LP—@ -Zo
Sampling Location _f7 APF < ar k. " Clock Time /35

Run No. }}Z' Ol . Operator _D;F‘T’%E‘@M /f IEOLAG
Barometric Pressure, in.Hg ;Zﬁ 50 Static Pressure, in. H20 '—O for ¥

Moisture, g . Molecular wt., Dry Pitot Tube, Cp 0.8%+
Stack Dimension, in. Diameter or Side 1 7/72 —Sie—2
| Gro 2 FT-2
PlToT * S22
THerm #-m
FILLD BaTa . CALCILATIONS
7:3:::“ "ali?ﬁ" STaCE Bt ;ﬁ;i - (:72'331’ .
NUMBL R . (AP‘). |n.ﬂ70 Tewp, | o5
Lr=] 2] D(![E (5 X0 oot PO ———— 1 ()
—QL—,%
7= e "

L2008 Z ’ .

D2 B .4
052 . — —4 QE Yor -
Y '1'9' L.00% ; 70 R Ry -‘/ Y
- . . 83.49 1 Yara iy
-y o:gaz- ' ) !

’ '.-ls.“n( Y ( ) x 1"-—-——-——-_..
G %"' ;
O P74,
b/ ] D.Dg Z A s fer
27 2 ag ‘E - '
27 Ql - ' 2 . Iy} 0 l
7% CPE L &
2 [} Q- | (Y7

—F_
4‘ L]
Z oo S.p,
= R — RTREA P
[0
7
/1Z

'. . ft/s

Q. . : acta §
- " b sl
. o'm *Q a7y 17-.-: 1 )
q'.“ . E 17,647 5 - ——x (1. T}
q'lll "
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%/.s TURE

PARERGULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant wﬁcuuwﬁ gﬂ’/ﬂ’@m ﬂéf Sample date ?"?'7,0

7 .

Sample location F_LAP_G'S’ng. . Recerr ate
Run number D4 - O~ Recovered by [). T TG RALS
Filter number(s) 1{/4- L

MOISTURE

Impingers Silica gel :

Final volume (wt) /5 m(g) Final wt o ?/‘5.6 g
Initial volume (wt) ZOO_ ni(g)  Initia] N __GTEF g
Net volume (wt) /S mi{g) Net wt /6, i d g

Description of impinger water 42&& & % spent
Total moisture i/c 7 g

RECOVERED SAMPLE

Filter container number(s) Sealed
Description of particulate on filter

Probe rinse ' - Liquid level

contai_ner- no. marked

blank _ Liquid Tevel
container no. : marked
Impinger contents Liquid Jevel
container no. marked
: blank Liquid leve)
container no. marked
Samples stored and locked
Remarks

LABORATORY CUSTODY

Received by ' ' . Date
“Remarks ' :

B-29



. = ZA[ 3
MM ~ |W||Inﬂ\..|mﬂ.\..wm.ﬂ\§.dN — ||NM.J|m H ‘
— > 277 AT - _ o
> — 1 o7 22/ 12 <z 7|SC 7 —T1e54° /€7 52371 °C |<
= =17 | 227 7]\ 327 — 70" 4 2/ o) / -
—pr —— = |7 | X1~ i 22 7) — ‘ 27 11 o
u...suh u..”o.-n— !s: PR Jw.!..c m.h.h_p. oV | aass30 m—.ﬁs . | &s2¢] HEarTN o
yITNAd W VA | A3UNO _ T ) oo AHY | weanl ANod
| e | SV —Tnoal xvis | u:ﬁ.h.h. upoEA | centuiaizneve | sruxoon | canve 3RIANL
HEUIN YO AHO RINSSTd IOURIO Y
Teeal]. Wnor /)
— | — — o9 = 1 27| helee-Z] £33 ALy =27 -2 -
e | GJ | GJ [uaovin) RO aw | no | &M ﬂ“o 'ON -.nz:._ ‘ON ..uog oHY [onxos| iw
39004 NOTHO WV NvHL OO I NIl _ )

T =T~ | 48 [~ el5/6] — /58

VON| 0 3dALONY © (W va (BN yALY ud .Om:&

s WiDNG13006d | J90L | 30SNDRVIS _ el | oes3ud |

1044 oY | ouvis |.
—~ -0 —viis] 9y o0 VT [%41418 M4
DTN NN 3JAL TWIWE NOUYOOT1 NIV 3iva
viva aiald HNIs3aL NOISSING




. Mbrs-r\.z_&i-'
—PRRTROUEATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant bs;:cs,d—L-SPGUAUs-\’- &W%Sample date S -0

Sample location L& ALK

=2 1 =
RecoEry date B- 7“_"70

Run number 4B D4 -o- . Recovered by .F:-Tﬂ@u,w
Filter number(s) Al /A— o

- MOISTURE
Impingers Silica gel

Final volume (wt) 296G __m(g) Final wt ¥S3. 5
Initial volume (wt) ___ 200  mi(g) Initia] wt 1.0

Net volume (wt) 1 ml(g) Net wt 12,5 g
Description of impinger water % spent

Total moisture /85 g

RECOYERED SAMPLE

Filter container number(s)

Sealed
Description of particulate on filter
- Probe rinse . Liquid leve!
container no. ' marked
blank Liquid Jevel
container no. marked
Impinger contents Liquid level
container no. marked
: blank Liquid level
container no. marked :

! Samples stored and locked
| Remarks

LABORATORY CUSTODY
i Received by
-Remarks -

' _-Date o
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1] - Remarks

Ho15TURE
FRAEEFS=TE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant j}_/ﬁ%&ﬁ%/ A sT- /@dk/ﬂ@mw[éample date g"‘ 7~ J0.

Sample location £ T(ET _. Recovery date &. 9-So
Run number b‘*‘- O-. 3 Recovered by | mﬁ(%@d
Filter number(s) ;J/A ' ‘ o

MOISTURE
Impingers Silica gel

Final volume (wt) _20¢ ml(g) Final wt Js5. 7
Initial volume (wt) Zoo ml(g) Initial wt 53 <

Net volume (wt) 4 mi(g) Net wt & g
Description of impinger water /7(5—-; % spent
Total moisture ¢. a g

RECOVERED SAMPLE

Filﬁer container number(s) Sealed’

Description of particulate on filter L

Probe rinse Liquid level
container no. marked
' blank Liquid Tevel
container no. , marked _
Impinger contents Liquid level
container no, marked
blank Liquid Tevel
container no. ' marked
Samples stored and locked
Remarks

LABORATORY CUSTODY

Received by | _ _.t')_ate
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eSO+ |
- { -562' TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET
-p]antb}ﬁpgsa(_,ﬁh:pdus'r-@cm,\.@w%amme date ?_ﬁ?_ 7O
q
Sample location F:Z,qgg-' S«‘% Recovery date ‘-l0 ~Yo
Run number bg‘o - | Recovered by b.f’/%m
MOISTURE
B 1st impinger 2nd impinger 3rd impinger Silica gel
Final wt %5 g éZénO g _SGJ0 g4 ':?5-4'3 g
= Initial wt 56323 S94.F g &ol 4 g F06.7 ¢
Net wt e Y g 2R 4 — 4,4 4 43.6 q
B | - Total moisture =295 g
B RECOVERED SAMPLE

H202 blank Liquid level ‘/;’/
container no. m?()é' marked L,

' Impinger contents Liquid level ;
..| - container no. 164’35A marked <

Bp LmPINGER _ ' d Tevel .

' Liquid leve /

‘ container no. /592 A marked .;
L] TR Bk (5726 A 7
j Samples stored an 7

ty Remarks

i

et e

_LABORATORY CUSTODY
Received by

‘Date

= poesmpepel)

{ Remarks

- B35







#eo
-SGE TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant bcs&&dt_i-',cmums—gchhﬁﬁv [#Samp]e date gf/O -’D

Sample location ﬁ’@g §;'4-CF Recovery date FB-10~0
Run number bg-o" 2 Recovered by b N2 E708 IN
MOISTURE

st impinger 2nd impinger 3rd impinger Silica. gel
Final wt 532.2—9 6232.) w2)- Y q _Q40,¢q
Initial wt <SR 0 g _S93F 5?50 q MBS’

Net wt —SQ. ? 354 —&3_ ié’ g
© Total moisture ﬂ.o g

RECOVERED SAMPLE

H202 blank Liquid Tevel ;ﬁ/
container no. éé%ﬁ - marked

c

Lﬂ Impinger contents Liquid level
! container no. /5F2 34  marked
k| I ™mpPray
F quztﬂwhk‘sn Liquid level
% cont_ag\ler no. /6 ‘B?‘IQ marked

amples stored and locked

Remarks

LABORATORY CUSTODY

1 Received by ) _ . : Date

| ."_REmarks

——

' B-37




BN NY 34AL TWIIVS NOUVOOTONWIVS auva AL ONY ANV
vivd a13id DNUS3L NOISSING

B-38




HDy

_SDE'TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant bmﬁaﬂcsr-/&myﬂ@ /7" Sample date - /O-5

. Sample location EEe {WA(A Recovery date “8—/0—‘?0
Run number b‘g‘o"B Recovered by b F:‘TT?@F/(AH

MOISTURE

Ist impinger 2nd i.mpinger 3rd impinger Silica gel
el O34 943>, gzs5 9. 212/ 4
Initial wt  SQ1.4 4 2039 4 @089 4 2744

Net wt -473 ¢ _ 39% g 26. 7 3724
" Total moisture iéLg

RECOVERED SAMPLE '
H202 blank Liquid level 4
container no, 5%4/‘4 marked y
) :ﬁ? Impinger contents ' Liquid level -gj -
container no, Equﬂ marked é’/

H20 i Liquid leve] d
container no. /5‘547/4 ___ marked 22?5
T Beank , 7{
Samples stored and locke ‘ '

Remarks

| LABORATORY CUSTODY
Recei’ved by Date

4l Remarks

———
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CHARCOAL TUBE (METHOD 18) SAMPLING DATA

] COMPANY: bﬁ%@%‘ﬁl cImy: &Qﬁméwg \/-r

1 | oATE: _ 3-9-%0 | LOCATION: /'/LME TasT
Tve: J344 - 1909 RUNNO: _DIg-T -~ |
] MeTERNO: VB -3 Y-FACTOR: _©O.99%

BAROMETRIC PRESSURE, in.Hg: _Jﬂi_ Operator: DFFT-‘E@G'M

AMBIENT TEMPERATURE, °F: __ 1<

Vacuum -
] | Initial, in.Hg Final,.in.Hg Time, min
Pre-test 5.0 4.6 e
1 Post-test G.> &> , Z
| Sample Clock Meter Dry gas
F time, time, volume, Rotometer meter Vacuum,
min (24-h) liter Setting- temp. °F inHg
o /8399 [ 343 (3 /0% {
s sy  1§.27F |3 2032 {
Jjo _[859 _20.05 /7 [O0Z /
15 /904 2120 s /0% (
20 /909  234%Y9 [3 o2 |
XL /02,6 _

-  P,inHg
Vstd= V pliters x Y x 17.647 % TR

| = 4.2%%




QMMHQLIMMM_M
COMPANY: 1212@656&!&4_1 CITY: Eomﬂé#um \/"r

DATE: _ ¥ - (0~9 LOCATION; Fe, LARECA LF‘T'
TME: D8S3 - 04/ _ AUNNO:_DIR-T-3

METER NO: lé R-3 Y-FACTOR: _D G9%

BAROMETRIC PRESSURE, in Hg: 2990 _ Operator: tﬁ,l ?&QZALA

, 5-41
- AMBIENT TEMPERATURE, °F:
Vacuum ,
Initial, in.Hg Final, in.Hg Time, min
Pre-test 3% /16 - =2
1 Post-test 4.5 e.5 ’
Sample Clock Meter | Dry gas
time, time, volume, Rotometer meter  Vacuum,
min (24-h) liter Settin temp. °F i

/0 0953 _Zz_ 1? 726
= oz 243 (3 77 4
20 0913 25%d [ X [
Je= 6133 2.8
: o7 PeHS
std=v "terSXYX17647x_'F;°_FEI_'
6,073
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COMPANY: bﬁ?a&AcSPéfd AL ST CW:EOCK\NGMM TLL/-r.

pate: K -49-490 - LOCATION: _Farke TNeT
e |4 24— 1444 RUNNO: _D13-T -~ 2
METERNO: _V/ B~ Y-FACTOR: _ ©.998
BAROMETRIC PRESSURE, in.Hg: 9.6 < Operator: _b FE@G
AMBIENT TEMPERATURE, °F: ____ 12— '
|
Vacuum
Initial, in.Hg Final, in.Hg Time, min
Pre-test / . /7’ / 0. 7 ' - 5
Post-test by 3 6'3 /
Sample Clock Meter Dry gas
time, time, volume, Rotometer meter Vacuum,
min (24-h) lite1r_ Setting temp. °F in.Hg__
o 1524 23529 VE2 7 /
= /929 25,2 )3 . &7 /
/0 /9 3¢ 26,2 13 wika /
/5 /939 7233 |7 72
zo /#4420 (T /7 77 ]
AL 774

P inHg

T.°R

Vstd=ymlnerstx17.64?x -
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CHARCOQAL TUBE (METHOD 18) SAMPLING DATA

COMPANY: __ D prc / #.‘:&“ﬁ crry: &é‘;q/e-, V¢«
DATE: Q//q/ /% - LOCATION: _ Fzrs Ll

TIME: (849 . (909 RUNNO: _V/3-0._ 7
METERNO: __ (/B / Y-FACTOR. __ /w2 /. 25 Lini)

BAROMETRIC PRESSURE, inHg: _27. 6%  Operator: ﬁ-.ﬂ

AMBIENT TEMPERATURE, °F- S F

T
Vacuum - _
Initial, in.Hg Final, in.Hg Time, min
Pre-test /S /s 5
Post-test & G 2
Sample Clock Meter Dry gas
tirqe, time, vol_ume. Rotorpeter meter Vgcuurn.
min (24-h) liter Semng temp. °F in.Hg
- 2] (ES 23 g /% /35 /
£5 /BSY 29625 ‘¥ 73¥ ]
/0 4859 25 8¢y ad __/3Y )
/5 (20 22/50 LY /35 \ /
20 909 28,550 /Y - /35 /
V=205 2
' Pb.in Hg
Vstd--,- Vm_lners X Y-XJZ.S"‘?X _fn_y_oﬁ—
- 4503
B-43




CHABCOAL TUBE (METHOD 18) SAMPLING DATA
company: s pessl Sprcielon  CMY: fbckisg b Vocioet”

DATE: ___8/% /% LOCATION: __ Flawe At
TIME: P24~ (944 RUNNQ: _/8-0—- 2%
METERNO: __(/3-/ Y-FACTOR: _Lao3 [ 258l )

BAROMETRIC PRESSURE, inHg: 22 4% Operator. __ 2. fadlen
AMBIENT TEMPERATURE, °F: __ 72 ° £

LEAK CHECK DATA
Vacuum )
Initial, in.Hg Final, in.Hg Time, min
Pre-test /5 /5 5
Post-test S S 2~
Sa}mple Clock Meter Dry gas
time, time, volume, Rotometer meter Vacuum,
min (24-h) liter Setting temp. °F in.Hg
L /ray @ 28.0s /Y L322 =
S /7219 -2 ¥.990 (Y a1 2
7. ‘7234 2/2f5 /¥ /3¢ 2
/5 /937 3z 80 - 9 /3/ =
2z A Lad 332 89/ /Y 7 3/ 2
Vm_::- 5_ng [24.2-
: . Pb,in.Hg
\Y std™ V pliters xIY X 17.647 x _T?ﬁ_

- %6’/
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CHARCOAL TUBE (METHOD 18) SAMPLING DATA

COMPANY: _ [hs0nll _Sp. sbis ormy- ﬁ%z Bire L4
s, / ’ )
| DATE: __§/4 /% LOCATION: __ Fae Qs

TIME: __08S7 - 097 RUN NO: E—-o -2
METERNO: _ U B-/ Y-FACTOR: __Lv2 /. S L)

BAROMETRIC PRESSURE, in.Hg: £7.70 _ Operator: (< /atid

AMBIENT TEMPERATURE, °F: 7S £

. Vacuum

Initial, in.Hg Final, in.Hg Time, min
Pre-test A _ /S _S
Post-test . S S S
~Sample Clock Meter Dry gas
time, time, volume, Rotometer ~  meter Vacuum,
min (24-h) liter Setting temp. °F in.Hg
o) ORS7 37. ¢20 /Y i d )
s 030z 25.3/ LY 77 [
/0 5507 36.50 Vil 78 /
/5 C 92 27. 7% 2Y rof /
e ___ 0917 372 /0 /Y V7 i {
V> 4220 2
_ | P,.inHg
Vsid =-Vm_lmar$ x_ Yx 17.647 x TR
= '3. 4‘7 ?‘
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CHARCOAL TUBE (METHOD 18) SAMPLING DATA

COMPANY: bISPasi__SPELlALs-r CITY: %C-Haém , l/éenau-r

oate: . R-9-490 LocATION: Fepee —Lniter
™Me: D420 — (120 RUNNO: DA-T - | |
veTerNo: VB~ y-FACTOR: _.99%

BAROMETRIC PRESSURE, in.Hg: _ée; Operator: D 7—’1’% ECALD
AMBIENT TEMPERATURE, °F: B O

LEAK CHECK DATA
Vacuum
Initial, in.Hg * Final, in.Hg _ Time, min
Pre-test A /.3 _ /0.0
Post-test 2.0 = © | /
Sample Clock Meter Dry gas
time, (tzir:eh.) vo:itt:me. Rgteoﬂn_'n:tger tr:.le‘;erF Vgtm.:m,
min 4- er in em . inHg
O 0450 g8 15 Pz l
15 /005 1.5 /5 ¥1 1
20 /o020 “Fo.| /5 /oz— |
96 fozs Gos5 /5 /3 !
[O050 5.0 /S /Z3 ]
ji /108 /00.0 /S J2. 7 /
do _/1ze  Jo4[5F /S /33 [
Y = 23.239 /10, ]
o _ , Pb.ir;Hg-
Vg = Vmlters x Y x 17.647 x —g
= 26,43
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- COMPANY: j ;:Z;c 5&)44'%* CITY: Eﬂcm’é&ﬂm%f

DATE_B-F-Fo _ LOCATION: e Ty ey

TME: _[233 — )Ho3 RUN NO: Dﬁ-I-L
METERNO: _V B3 Y-FACTOR: __ G- PGz 0.995

BAROMETRIC PRESSURE, inHg: 2435 Operator: )\, o1 Taceris

AMBIENT TEMPERATURE, °F; ___ 572 -

Vacuum
4 Initial, in.Hg Final, in.Hg ~ Time, min
l Pre-test 29 2.2 Z9
; Post-test 2.0 .0 | 4
Sample Clock Meter ~ Dry gas
time, \(gzni, vollume. Rgtometer meterF Vac;:_’urn,
i min (24- iter etting termnp. °© in.
| Q 223 F329 =z 2777
L 15 248 o z9 Firo |
| 20 (303  r3 4 Z7 /Z |
_i' 45 1218 33.0 29 /35 /
| 3 /> o B 9 L3232 [
15 13 514 29 (42 |
Jo KMoz  gogse 29 /4 | /
Yor = S6.52% 120 -
. | . | PA,i'an_
o i | Vstd =_\.-'mvmer$ x Yx 17.647 x ."?:r—o—ﬁ—
o B-47



| N
COMPANY: AL %‘US‘G CITY: (fadecselasidd M/' _

pate: __8-9-9© LOCATION: . F ppe TaneT
n™e: /541 _ RUNNO: _ DA-T-3
METERNO: _VB -3 Y-FACTOR: _O. 995

BAROMETRIC PRESSURE, inHg: £7-2C _ Operator. b{ ~ I TRGECAD
AMBIENT TEMPERATURE, °F: ___Z(e |

LEAK CHECK DATA
Vacuum
Initial, in.Hg Final, in.Hg : Time, min

Pre-test S0 =.0 =X
Post-test 2.0
Sample  Clock Meter - Drygas

time, time, volume, Rotometer meter  Vacuum,

min (24-h) liter Setting temp. °F in.Hg _

o /541 0.9/ A7 29 /27 I

5= /SSG “20./50 29 /32 {

e SL ¥/ 29425 =27 137 /

e (626 834 29 /40 /

o /64l F%3 27 /73 )
2= Jo= /019 29 ZZ
Jo__/3/— Jledsz 25 (44|

Vo = 55 B35 \28. \

P, ,inHg |

V=V pliters x Y x 17.647 x =35

n

. 48352
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CHARCOQAL TUBE (METHOD 18) SAMPLING DATA
COMPANY: #@AL;@,,_/,_& crry: éﬂ,ﬁ%@ Ut
DATE: __@ /1 /%0 LOCATION: __ e &ntdr
TIME: __ QOGS0 — /frzo RUNNO: __ _Df = s

METERNO: _ v 2 -/ Y-FACTOR: _ [0z o+ .25 Ll

BAROMETRIC PRESSURE, inHg: 32,64 _ Operator. __/ 77, il
AMBIENT TEMPERATURE, °F: ___Bo F

Vacuum
Initial, in.Hg Final, in.Hg Time, min
Pre-test (2.5 (2.5 s
Post-test S.o — S0 S
Sample Clock Meter Dry gas
time, time, volume, Rotometer meter  Vacuum,
min ~ (24-h) liter Setting temp. °F in.Hg
Qo F2l”) “27¢ 4 20 r- 2
3 HOS £. 302 " 25 _2Z
3¢ 220 /Y, Y0 17 Lo 2
¢s DT>y kA 5/ VA o 2
Le [0Sz J2. 755 1 U3 2
5 fles = 20,980 1Y V743 i
70 _{)1zo 24 (YS N 124 e
Va = 14,863 __/109
Pb.in Hg
Vstd;ymlgem x Y x 17._647x TR
= /1851%F

B-49




| |

comPany: _Lsporel Saeimbits O [ikioglonn, Ve

DATE: ___#/9 (%2 LOCATION: _ Ztae. Lutlot
TIME: ___ @S~ (233~ /%3 RUNNO: __ LA -o-2
METERNO: _ /B -/ Y-FACTOR: _. 995 8 i,

[

' BAROMETRIC PRESSURE, inHg: _2%- 7S Operator: _Jreall
AMBIENT TEMPERATURE, °F: ____2S %"

LEAK CHECK DATA
Vacuum
] Initial, in.Hg Final, in.Hg Time, min
Pre-test /s /5 S
Post-test S ¢ S0 S
_ Sample  Clock Meter Dry gas
; ~ time, time, volume, Rotometer meter  Vacuum, -
L min (24-h) liter Setting temp. °F in.Hg
o (232 24, 955 28 7/0 =
/5 /298 3Z.32¢ i 28 s 2
2o (303 Y0 (75 28 {20 Ze
¢S5 /13/8 9,325 28 22 2
Lo (373 ST sTr2s .28 (2¢C =
zs (348 GS5.Sw .29 /22 z
Zo (Y63 73355 . 28 /37 N
i V= 49 900 122.7

o P,inHg
l— Vstd=_Vm!n§rS XYX 17‘647"7";-"'?__
] - Y3836
I
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CHARCOAL TUBE (METHOD 18) SAMPLING DATA

. . 7
COMPANY: (s % 5. ¢ Sicalics  CITY: 72 &g bowy  Un
1

DATE: ___ % /s /=, LOCATION: __£ire D
TIME: __(SY/ — |7/ RUNNO: __N4- -2
METERNO: __ (/B / Y-FACTOR: __rtems _ 795 ., S i
BAROMETRIC PRESSURE, in. Hg: 2250 Operator: _ A 4rg |
AMBIENT TEMPERATURE, °oF: _ §S - /=
Va_cuﬁm
Initial, in.Hg Final, in.Hg Time, min
Pre-test 50 (95 5
Post-test S S S
Sample Clock Meter Dry gas
time, time, volume, Rotometer meter  Vacuum,
min (24-h) liter Setting temp. °F in.Hg
) (S 22,575 zp /26 <
(S /& s 82 590 28 Y3 Z
b B/ /4 /ALY, 2.8 Vaikid 2
-7 7. Zs0. 28 _ WAKS 2
GO /t¢y 10Z./% =g /SS =z
7S /.5t //S 2 80 2.5 VA Y4 -2
22__/2r [23 735 =5 /S 2
= 49670 /50.3
_ P,b,in Hg
Vs:u= lelgers xYx17.647 x ‘—T;';-ﬁ- ‘
= {2132~
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METHOD 25 FIELD DATA

Plant LihpusTt City Né <. Date - 9-90
Run No. ample Location [-LARE _TACET
Operator CEA LD .
Tank No. _ n2 2e ' Tank Volume, Liters
Trap No.  AJ/R Rotameter No. -# 4
Sampling Rate O cc/min, Filter Type in stack
o out of
- stack
SAMPLE TRAIN DATA
Barometric Ambient : Samplie tank
pressure, temperature, guage vacuum,
mm Hg °F - mm Hg
Pre-test RS Gl 323
Post-test 2= 10 | Lo [1Z .
Front-Half - Leak Check Data
Initial Final
vacuum vacuum &P Leak rate*
Time mm Hg Time mm Hg. mm Hg. cc/min
o 723 < F2! y1’) n.2-
SAMPLING DATA
Temperatures, °F
Guage
Time vacuum . Filter Filter
Clock Sampling * mm Hg Probe inlet outlet
045% 323 |
/oo0% 1D
213 b4
L2232 24

RIS SRR
N |
i

/%?3
/D53

AP, cm g\;olume, cm’! F_u& Gas g—ﬁbte 22-5

L _
Leak rate cc/mn *Pb_cr X time, min
| ] L] -

Leak rate must be <0.01 x sampling rate
(volume = 100 cm?® for less than 4 ft. probe)

B-52
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METHOD 25 FIELD DATA

P1antDis City KOCKING g /1- pate_ S -9-9o
Run No. Kas- I 2~ ample Location LA E Ty rr

Operator Tank Vol L t
Tank No. Qz:ﬁ o0 : ank Voiume, Liters
Trap No. Retmete-r-uo
Sampling Rate Ko ce/min. Fﬂter Type in stack
out of
stack
SAMPLE TRAIN DATA
Barometric Ambient Sample tank
pressure, - temperature, guage vacuum,
mm Hg °F . - mm Hg

Pre-test 43_-(2 | <O ‘.?q,c.?
Post-test Fs0o Yz K |25

Front-Half - Leak Check Data

Initial | Finé]
vacuum vacuum AP Leak rate*
Time mm Hg Time mm Hg. mm Hg. cc/min

-0 241 1o Fo4 40 05

SAMPLING DATA

Temperatures, °F

T Guage
Time vacuum Filter Filter
Clock Sampling * mm Hgi Probe inlet outlet
[245 o : |
T e
| 305 20 %%5
5 R
53 9 <z [1%
5 7y-a [2

* Leak rat-e .cc/lmn = AP cn (volume, cn?) Fﬁébéﬂfét""b@e- - Bs-ﬁo

“Pb, emx time, min,

Leak rate must be <0.01 x sampling rate
(volume = .100 cm? for less than 4 ft. probe)
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FMEIinUY €9 riell UAILA

Plant b@m%iﬂ-ﬁ'r City éckweum,i/r ~ pate ¥-9-90

Run No., %z.s-.I-E - SampTe Location L (a¢F IalLet
Operator (TRGCCALD
Tank No. OQZ=>19 Tank Volume, Liters
Trap No. Y/ Retameter No.
Sampling Rate -7 cc/min, Filter Type 1n stack
' ‘ out of
stack
SAMPLE TRAIN DATA
Barometric Ambient Sample tank
pressyre, temperature, guage vacuum,
mm Hg °F -+ mm Hg

Pre-test | ﬁ | 42_ 342
Post-test Q"%? qg /‘-/2-

- Front-Half - Leak Check Data

Initial Final
‘ vacuum vacuum AP Leak rate*
Time mm Hg Time mm Hg. mm Hg. ¢c/min

0_ %o o 20 zo

SAMPLING DATA

Temperatures, °F

Guage
Time vacuum Filter Filter
Clock Sampling ' mm Hg Probe inlet outlet

b, cm x time, min.

* . ‘ | * -_
Leak rate cc/min =P——L._..._IAP' cm (volume, cm? Fla'_'éés_é"wb# 14- S-‘

Leak rate must be <0.0] x sampling rate
(volume = 100 cm3 for less than 4 ft. probe)
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METHOD 25 FIELD DATA

(volume =

Leak rate must be <0.0] X sampling rate
100 cm® for less than 4 ft, probe)

B-55

Plant / _)’ C1ty Date # (ﬂ‘/’a
Run No. amp e catwon
Operator Tank Vol .
Tank No. 02808 ank Yolume, Liters N
Trap No. | — Rotameter No % rinler ¥ S
Sampling Rate g0 cc/min, Filter Type gstsct):cf
stack
SAMPLE TRAIN DATA
Barometric Ambient Sample tank
pressure, temperature, guage vacuum,
mm Hg °F * mm Hg
(3@ 06)
Pre-test 635 el Yaxd d
(758.55, _
Post-test 2 775 o F 208
Front-Half - Leak Check Data.
Initial Final ,
vacuum vacuum AP Leak ratew
Time mm Hg Time mm Hg. mm Hg. cc/min
88cs 278 OB 1;7{2
25¢ wl Ll 4 eFack s SAMPLING DATA
A o an ' Temperatyres, °f
Guage '
Time o vacuum Filter Filter
Clock Sampling * mm Hg Probe inlet outlet
@953 o 226 — — —_
(0T -l AR 7> - - —
‘o7 > g _:5_:._0 — — —
/823 20 _&?_z_h_[ — — —
'/- >3 Yo 52 o — —
/_,_ji _jEGL_ 208 — — —
LI . _ AP, cm (volume, cm®)
Leak rate ce/min “Pb, o x time, min.




METHOD 25 FIELD DATA

Plant /75 f23al 54&1/# City

@T,,g‘éi?__z.m V¢ Date
ample LoCation Flaw, oot

8/5/ %

Run No. /’725-0 [
Operator O, S )
Tank No. __ 52 3:7 Tank Volume, Liters
Trap No. — Rotameter No. _ by Cninll, * S ﬁ
Sampling Rate L0 cc/min. Filter Type __  1n stack
out of
stack
SAMPLE TRAIN DATA
Barometric Ambient Sample tank
pressure, temperature, guage vacuum,
mm Hg °F - mm Hg
Pre-test 2975 Lo, Zso
Post-test
Front-Half - Leak Check Data
Initial . Final
vacuum vacuum AP Leak rate*
Time mm Hg Time mm Hg. mm Hg. cc/min
L1Us =270 L(20 266
s 250at Lol ;&ASAMPLING DATA
Temperatures, °F
Guage
Time vacuum Filter Filter
Clock Sampling mm Hg Probe inlet outlet
L2YS 0 Wi - — - m— o
Fr 256 . :o 6_5_'[ J—— — —
1Ye ¢ - X-4 72 — - —
1 3(S L 8% - — —
[3ZS 4 V% — — ——
/32325 5 2 - - _—
(345 L2 230 = = =

AP, cm (volume, cm?®)
“Pb, cm x time, min.

Leak rate cc/min =

Leak rate must be <0.01 x sampling rate
(vz'ume = 100 cm3 for less than 4 ft. probe)
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METHOD 25 FIELD DATA

- . : . Y ' . A2
Plant o f Spoaies  City .z,;? 5’:_22 Jrewe Date_ ¢.% &,
Run No. _ 7p25-72 3 ample Lacation oy S tir

Operator D kA
Tank No. D272 Tank Volume, Liters :
Trap No. — Rotameter No.  #(T .. ol *
Sampling Rate GO cc/min. Filter Type n stack
: out of
stack
SAMPLE TRAIN DATA
Barometric Ambient Sample tank
pressure, . temperature, quage vacuum,
“mm Hg °F * mm Hg
Pre-test A A2 AV Wk

Post-test Z25% . @Y =260

Front-Half - Leak Check Data

Initial Final .
vacuum : ‘vacuum AP Leak rate*
Time mm Hg Time mm Hg. mm Hg. cc/min
L 2% _ L5 28g

| ~ SAMPLING DATA

Temperatures, °F_

Guage
Time vacuum Filter Filter
Clock Sampling * mm Hg Probe inlet  outlet
L37% o 28 — — —_
Ll 2.0 LA = = -

' - 454 — = -
(le 2.3 Yo 2 60 = — P
/ s <O 2ZS - ) —
/H‘b o 2.0 - - —

¥ Leak rate cc/min .-.PWM

b, cm x time, min.

Leak rate must be <0.01 x sampling rate
(volume = 100 cm3 for less than 4 ft. probe)
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HCI/HF

SAMPLE RECOVERY AND INTEGRITY SHEET

Plant b Lﬁfc“’us""EQ'ﬂMGMmlA' Sample date -5:;?0
%—- ~Fo

Sample location FZA:ee'S'l?g_c ' Recovery date
Run number_ D24 —1 Recovered by L £1T@%xet 5
MOISTURE
1st 2nd 3rd 4th
Impingers _ 9 g
Final weight 9 £5973 g %5 g
Initial welght 9 =3 9 A
Net Gain 0-0 g (5 9 _S.J g
Description of impinger contents .
Total moisture __ 4S5 # g
AMP

0.1N H2804
impinger contents and /5? A’ Liquid level _%/
rinse container no. ZZ; marked ;/
0.1N H2SO04 blank : Liquid level 4
container no. [S5F234 marked _¢o~ ?
Samples stored and locked
Remarks

LABORATORY CUSTODY
Received by - ‘ Date
Remarks

B-59 | |
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—T 1 or —1"Se | £ m\\ = 7 7 = 74 Z o
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HCI/HF

SAMPLE RECOVERY AND INTEGRITY SHEET
Plant Ry Lsgﬂ-ﬁus-r— Eﬁkﬂé{[hm V-z‘_ Sample date_ B /O~ 70

Sampie location_ FLARE STAer Recgvery date_<a- /O-F0

Run number_D2&- 2. Recovered by {\[rTpcssnsd
MOISTURE
1st 2nd 3rd 4th
impingers g g —— 9 g
Final weight g %&.5 g 576 9 0.7 ¢
Initial weight S g SYe g SH=2 g 5 g
Net Gain 0.0 g =2./ ¢ 2l 9 __2Z2.2-9
Description of impinger contents___/7/¢ e~ '
Total moisture ___ S, e—___ g
BECOVERED SAMPLE
0.1N H2SO4 '
impinger contents and Liquid level ;
rinse container no. /S4S6 4 marked
0.1N H2S0Q4 blank ' Liquid level _{4‘%’/
container no. / 5 %’4’ marked Z
Samples stored and locked
Remarks
Received by | Date
Remarks

B-61
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St
0.1N H2S04 blank Liquid level 4
~ container no. 5@4' marked L j/

HCI/HF
SAMPLE RECOVERY AND INTEGRITY SHEET

Plant bl%ﬂg M'ST—gaaﬂéﬂM Ve Sample date_3-/0-FO

Sample location_fxARE STacy Recovery date <-/0 -5°0
Run number_Dze -2 Recovered by Nan! Ach
MOISTURE
1st 2nd 3rd 4th
Impingers g g g g
Final weight SF709 S749 9 SHOg _F2lzg
Initial weight %g 2G04 9 FRp-3 9 2R g
Net Gain -0 29 279 _[3.49¢9
Description of impinger contents | £ o
Total moisture 778 g

BRECOVERED SAMPLE
0.1N H2SO4 | ' '
impinger contents and Liquid level
rinse container no. S HY0 A marked

Samples stored and locked

Remarks

LABORATORY CUSTODY
Received by | Date
Remarks

B-63




APPENDIX C

'LABORATORY DATA
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% Hi99¢
METHOD ¢ SH-FoR DioXps ANALYTICAL DATA

P]ant l !|=£;;)',¢"‘ Sl‘.b_f . Date l g‘o 3 -‘73

Sample location 44{5‘ ‘jjzc,z Analyst S Thees<e
- STANDARDIZATION OF TITRANT

Vol. of titrant Normality of Titrant

Titrant Used c( 1 2020 ml (O8O N -
Normality of H,80, .Std. Q00: 2 20.74 ml LLENYN 900¢ N (Avg.)(NZ)

Volume of Std. 0.9 3200¢ ml o 3N
| CONTROL SAMPLE ANALYSIS
Vol. of titrant

Normality of (NH4)ZSO4 (Nl) 2.0 2209 ml
* VYolume of (NH4)2504 (VI) 20 2 3001 m 2.2 ml (Avg.) \(2
F‘leq1 (NH4)2504 (N1 X Vl) 0.2 3 20.5¢ ml
Medy . /94 . 0.95 to 1.08 Medy (NH3)pS0, (M, x ¥,) = joq
Heq2
SAMPLE ANALYSIS —
Total Volume of titrant, Vt, ml
volume Sample Ist 2nd 3rd
Run No. of sample aliquot | titration titration | titration Avg.
BLANK ' o
H,04 D ml. 0] 01 D1
weg AUDIT NO.
€ 3529 19O an | 30 ®.30 | %45 F4R
A oDs-n-2 | 2so ! 108 1 | (: 50 6. 4% G AT
A . N%-03 Fo0. | 100 wa ) 200 | 5oe0 ' 5.00
' ¥
Pa . N%-0- 1 P | | 100w I -
0,-DE g 3 256, 103 | 029 a.1% - loaq
O, DE-0-3 | Ao | 10 0.33 | 0,25 a21
0. D%-0-1 | 2 2| 10wl 012 | o.10 0.11
—;-—____J_——-=—_ e ——re— ~— ——

1st titration
ne titration = 0.99 to

Signature of analyst
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TECENOLOGY

INTERNATIONAL - ANALYTICAL
m CORPORATION SERVICES

CERTIFICATE OF ANALYSIS
Disposal Spaecialists pDate: August 28, 1990

Attn: Mr. Dan Fitzgerald (PEI)

Job Number PN 50016

_ This is the Certificate of Analysis for the following samples:

Client Project ID: Disposal Specialists
Date Received: August 13, 1990
Work Order: X0-08-078

Number of Samples: 6

Sample Type: Charcoal Tubes

I. Introduction

Six charcoal tube samples arrived at ITAS Cincinnati on August 13, 1990. The tubes
were sent for analytical work in support of monitoring work for Disposal Specialists.
The samples were labeled as follows: :

Charcoal # D18-I-1 Charcoal # D18-0-1
Charcoal # D18-I-2 Charcoal # D18-0-2
Charcoal # D18-I-3 Charcoal # D18-0-3

II. Analytical Results/Msthodology

The analytical results for this report are presented by analytical test. Each set of

. data will include sample identification information, the analytical results, and the

appropriate detection limits. .
The analyses requested ware acetons and methyl ethyl ketone.
The charcoal tubes were desorbed with carbon disulfide and analyzed by Gas cnragntography

with Flame Ionization Detection.

Raviewsd and A oved by:

c. Craig C
Project Minager
008078

‘ C-6
IT Analytical Services + 1499 Chester Road Cincinnatl OB 45246 + S13-7824600

B _




Client: . Disposal Specialists ; .
Work Order: xp-08-078 : IT ANALYTICAL SERVICES
00BO78A _ CINCINNATI, OH

\

III. Quality Control

Immediately following the analytical data for the samplee can be found the QR/QC
information that pertains to these samples. The Purpose of this information is to
demonstrate that the data enclosed is 8cientifically valid and defensiblae. This
QR/QC data is used to aseess the laboratory’s performance during the analysis

of the samples it accompanies. All quantitations were rperformed from within the
calibrated range of the analytical instrument.




Client: pisposal Specialists o
Work Order: X0-08-078 IT ANALYTICAL SERVICES
00807801 CINCINNATI, OH

I----F-------l---"-'--—""""-"-"'-""'-"""""""""""""""

Analytical Results, ug

Acetone Methyl Ethyl Ketone
Client Sample ID Lab No. Front Back Total front Back Total
Charcoal # D18-I-1 01 570 ND 570 190 ND 190
Charcoal # D18-I-2 02 550 KD 550 200 KD 200
Charcoal # D1B-I-3 03 530 ND 530 210 ND 210
Charcoal # D18-0-1 04 ND ND ND ND ND ¥D
Charcoal # D18-0-2 05 ND ND ND ND ND ND
Charcoal # D18~0-3 (¢]) ND ND RD ND ND HD
Method Blank CBLKOO1 RD RD ND ND ND ND

Detection Limit = 3 ug/Tube

Quality control
pDesorbtion Efficiency

. _ Theoretical , . " Parcer
Analyte ' Value ' Recove
Acetone (DEO03) - ' 1.8 : 100
Methyl Ethyl Ketone 12.1 _ 122
Acetone (DE004) 212.8 8§
Methyl Ethyl Kaetone 217.4 : 94
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CERTIFICATE OF ANALYSIS

Disposal Specialists _ Date: September 14, 1990

Attn: Mr. Dan Fitzgerald (PEI)

Job Number PN S0016

This is the Certificate of Analysis for the following samples:

Client Project ID: Disposal Specialists
Date Received: August 10, 1990
Work Order: X0-08-070

Number of Sampleg: 6

Sample Type: ' Charcoal Tubes

I. Introduction

Six charcoal tube samples arrived at ITAS Cincinnati on August 10, 1990. The tubes

were sent for analytical work in support of monitoring work for Disposal Specialists.
The samples were labeled as follows: : '

Charcoal # DA-I-1 Charcoal # DA-O-1
Charcoal # DA-I-2 Charcoal # DA-0O-2
Charcoal # DA~I=3 Charcoal # DA-0O-3

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of

.data will include sample identification information, the analytical results, and the
appropriate detection limitsg.

The analysis requested was acrylonitrile.

Reviewed and Ap ved by:

€raig Cfume o :
Project Mgnager
008070 ’

Amencan Council of independent Laboratones
International Associaunon of Environmental Testing Laboratones
' Amencan Associanon for Laboratory Accreditanon

. C-9
IT Analytical Services « 11499 Chester Road « Cincinnati, OF 45246 + 513-782-4600




Client: Disposal Specialists
Wwork Order: X0-08-070 IT ANALYTICAL SERVICES

00807002 CINCINNATI, OH

M

III. Quality Control

Immediately following the analytical data for the samples can be found the QA/QC
information that pertains to these samples. The purpose of this information is to
demonstrate that the data enclosed is scientifically valid and defensible. This
QA/QC data is used to assess the laboratory’'s performance during the analysis

of the samples it accompanies. All quantitations were performed from within the
calibrated range of the analytical instrument.

IV. Comments

On the three inlet samples, the peak identified as acrylonitrile co-eluted with an
obvious interference. Several other chromatography columns were utilized in an
attempt to eliminate the problem, however, only the original column gave adequate
resolution between acrylonitrile and the solvent. :

This interference peak may have suppressed the acrylonitrile response and therefore
the results should be considered as approximate.
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Client: Disposal Specialists
Work Order: x0-08-070 ' IT ANALYTICAL SERVICES
00807001 R CINCINNATI, OH

Analytical Results

Acrylontrile
Client Sample 1D Lab No. Total (1)
Charcoal # pa-1-1 01 1300
Charcoal g DA=I=-2 02 ' 2200
Charcoal # DA-I-3 03 ' 2200
Charcoal # DA-O-1 | 04 o ND
Chafcoal # DA-QO=2 0s _ ND
Charcoal # DA-0O-3 ' 06 ND

Method Blank ABLKOO1 ND

Detection Limit = Sug/rﬁbe

(1) All back halves = ND

Quality Contrel
Standard Reference Solutions

' _ _ Theoretical ' Percent
Analyte ' Value Recovery
Acrylonitrile (DE004) 241.8; S : . 93.6.
‘Acrylonitrile (DE0O3) ' 181 90.6

c-n




Mr. Dan Fitzgerald : Page 1

PEI ASSOCIATES, INC. ' Report Date @ 29/05/90
11499 Chester Road - HEG Task ¥ : 99880388
Cincinnati, CH 45246 HEG P/N, Acct:

P.0O. Number: 5137 Date Received: @8/29/90

Proj #: 50016

HEG Sample # : 9914615 Sample Date: @3/09/98 Sample Priority: Nooml .
Sample 1D : D25-I-1

Parameter _ ~ Units Results Camments
Non Methane Organics _ e : | 447

HEG Sample ¢ : 9014616 Sample Date: 28/@9/99 Sample Pricrity: Nanml
Sample ID : D25-0-1 :

Parameter Units Results Camment s

HEG Sample #

E
:

Tax g »

£ AVROINME- N TAL GRS INC

c-12




LABORATORY ANALYSIS REPORT

Mr. Dan Fitzgerald Page 2

PEl ASSOCIATES, mNC. Report Date : g9/ps5/9g
11499 thester Road HEG Task # : 99080388
Cincinnati, og 45246 HEG P/N, Acct: '
HEG Sample ¢ : 9gy4619 Sample Date: 98/99/9g Sample Pricrity: Noanm)
Saple ID : D25-1-2

Parameter , Units Results Coments
Non Methane Organics ' Fem . 369

———-—"‘——'—-—__—-_—-_—_=— ——%=-_—___—_.______

HES Sample + : 9914626 Sample Date: 88/09/98 Samie Priarity: Nomm)
Sample ID : D25-0-2

Parameter Units Results Cament s
Non Methane Organics B 29

." .1

—— - . ‘ ENVIBONMENTAL GROUD e




LABORATORY ANALYSIS REPQORT

Mr. Dan Fitzgerald Page 1

PEI ASSOCIATES, INC. Repert Date : 99/19/99
11499 Chester Road _ HEG Task ¢ : 90892197
Cincinnati, OH 45246 HEG P/N, Acct:
W
P.O. Number: Date Received: 09/12/99

Proj Name: Disposal Specialist .
M%
HEG Sumple ¢ : 9215378 Sample Date: @8/09/97 Sample Pricrity: Erergency
Szmle ID 1 D25-0-2

Parameter ' Units Results Corrments

Non Methane Organics | e < 1

LE Y .‘ Al

ENVIERONVEN TAL GROLP N ]
c-14 I




CORFORATION ERVICES

. CERTFICATE OF ANALYSIS |
‘ PEI Associates, Inc. ' Date:‘ September 10, 1990

Attn: Mr. Danp Fitzgerald (PEI)

m INTERNATIONAL ANALYTICAL
; TECHNOL S

Job Number PN_50016

This is the Certificate of Analysis for the.follwing samples:

Client Projeet 1p;: Disposal Specialists
Date Received: ~ August 10, 1990
Work order: X0~08-071

Number of Samples: 6

Sample Type: Canisters

I. Introduction

The samplesg were labeled ag follows:

Run # p2s-z.31 Canister 02308 - Run # D25-0-3] Canister 0280s
Run # D25-1-2 Canister 02800 Run # D25-0.2 Canister 02317
Run # p25-1-3 Canister 02319 Run # D25-0-3 Canister 02703

II. Analytica) Results/Methodology

The analytica) results for thig report are presented by analytical test. Each get of
data will include sample identification information, the analytical Tesults, and the
Appropriate detection limits.

The analyges requested were the 15 Volatile Organic Compounds in the Table a-]1 Provided
for this Project, : '

Reviewed and Approxed by:

/:) .

. Oty
C. Craig Cryme
Project Ma ger
080731
o SO

Amencan Council of Independeny Laboraanes
.. Internguonal Association of Environmentq) Testing Laboratones
Amerncan Assocation for Labormnry Actrednanon

IT Analytical Services + 1499 Chester Road » Cincinngy og 45246 - 5137824600 C-15




Client: " pisposal specialists :
Work Ordes: X0-08-073 IT ANALYTICAL SERVICES

00807101 _ . | CINCINNATI, OH

---------I--—---I-l-Il---l--l-------------------'

1I. Analytical Results/Methodology (cont.)

For samples p25-I-1,2 and 3 a Eml aliquot of gas was loaded onto a blank tenax
cartridge. The prepped sample was then thermally desorbed and analyzed by Gas
Chromatography/Mags Spectroscopy.

For samples D25-0-1,2 and 3 a 150ml aliquot was used.

III. Quality Control

Immediately following the analytical data for the samples can be found the QA/QC
information that pertains to these samples. The purpose of this information is to
demonstrate that the data enclosed is scientifically valid and defensible. This
QA/QC data is used to assess the laboratory’s performance during the analysis

of the samples it accompanies. All quantitations were performed from within the
calibrated range of the analytical instrument.

IV. Data Report Qualifiers

Following are descriptions of data report qualitfiers which may have been used in this
analytical report.

ND The analyte was not detected in the sample or extract. The value reported in
parentheses after the "ND" is the detesction limit for that compound in that sample.

U The analyte was not detected in the sample or extract. The value reported

_with the "U" is the detection limit for that compound in that sample.
' VALUE The result is a value equal to or greater than the detection limit for
that compound.

7  Indicates an estimated value. This flag is used when mass spectral data
indicates the presence of the compound, but the result is less than the specified
detection limit.

B This flag is used whenaver the analyte ls found in the blank as well as
in the sample. '

E This flag indicates that the quantity of this compound detscted in
this sample is above the linear range of the instrument. Results are probably lower
than actual. : o




Zlient: ' Disposal Specialists

Jork Order: X0-08-071 IT ANALYTICAL SERVICES
20807102 CINCINNATI, OH

VOLATILE ORGANICS ANALYSIS DATA SHEET

fatrix: Afiy : Client Sample ID:
Run # D25-I-1 Canister 02308

‘ample Wt/Vol: § m) - Lab sample No:

X0~08-071-01
avel: (low/med) Mead Date Recelived: 8-10-90
Date Analyzed: 8-23-90
Moisture: not dec. N/A
Dilution Factor: 1.88
CONCENTRATION UNITS:

CAS NO. COMPOUND - ug/m3
75-01-4-—---—---Vinyl Chloride - 60000 .
75+09=2==c~ue—w_Methylene Chloride 79000 B
75=35m3wmc 1,1-Dichlorecethane 170000
540-59-0—-------1,2-dichloroethene {Total) 120000
67=66~3rmacam—man Chloroform 1880 |vU
71=55=fwmmmccaan 1,1, 1—trichloroethane____ : 47000
56=23=5=ccacaaacCarbon Tetrachloride 1880 U
79=-01-6 Trichloroethene ' 30000
71-43-2--—--*---Ben:ene 4300
127-1B-4-------Tttrachlornethant 58000
79-34-5-—----—-—1,1,2,2-tctrachloro¢thano 1880 |u
108-88~3=——sc——aeToluene 390000
108-90-7---—--Chlorobcnzene i _ 1880 |U
100-41-4-—-----Ethylbenzene 34000
1330-20~7==——aeaTotal Xylenes 99000

c-17.
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dork Order: X0-08-=071
20807103

IT ANALYTICAL SERVICES
CINCINNATI, OH

N
VOLATILE ORGANICS ANALYSIS DATA SHEET

{atrix: Air _ Client Sample ID:
' . Run # D25-I-2 Canister 02800
jample Wt/Vol: 5 ml Lab Sample No:
X0-08-071-02
avel: (low/med) Med Date Received: 8=10~50
Date Analyzed: 8-23-90
; Moisture: not dec. N/A
Dilution Factor: 1.99
CONCENTRATION UNITS:

CAS NO. COMPOUND ug/m3
75=01=§ummmmm——— Vinyl Chloride 60000
75=09=2u«=mamacaaa Methylene Chloride 85000 B
75=35=3==mm=e===],l=-Dichloroethane 190000
540=59=0mmnacnnaa 1,2-dichloroethene (Total). 130000
67-66~3~~————+==Chloroform 1990 |U
71-55=6 1,1,1-trichloroethane 41000
56=23+Smmmreea= -Carbon Tetrachloride 1990 U
79-01=6=mmmmmmme Trichloroethene 28000
71=43=~2vwwae—e—Banzene 3%00
127=18«d=————e -~Tetrachlorovaethene 63000
79-34=5=———eea==],1,2,2-tetrachloroethane 1990 |U
108-88~3~~=ww—w=Toluane ' 380000
108-90=-7========Chlorobenzene 1990 |U
100-4)l=§==m==——— Ethylbenzene 36000
1330-20«7«==~~==Total Xylenes 110000

c-18




et T T X -

dork Ordey;

20807104

Disposal SPeciglists
X0-<08-071

ORGANICS ANALYSIS DATA shrpe

er 02319

8-10~90
8-23-90

1.93

latriy: Air Client Sample 1p.
Run # D2S-1-3 Canist
‘ample Wt/Vol: ml Lap Sample No:
XO-OB-O71-03
evel: (low/med) Med Date Recejived;
Date Analyzed:
Moisture. Rot dec, N/A
Dilution Factop;
CONCENTRATION UNITS:
CAS No, COMPOUND ug/m3 .
e —
75=01guemc oo Vinyl Chloride _— 55000
75=09«2aau__ “==Methylene Chloride 100000 B
7535« Jammee o _ 1,17Dichloroethane 180000
540-59-0—-—-----1,2-dichloroethene (Total) 120000
67-66-3---------Chloroform___ —_— 1930 |y
71-55—6—--------1,1,l-trichloroethane 43000
56-23-5—---—-—--Carbon Tntrachlorido 1930 |p
79-01-6---—-----Trichloroethnne —_— 28000
71-43-2-—-------Benzene —_— 4300
127-18-4-e-----rctrachloroetheneﬁ__ —_— 65000
79-34-5—-—-—----1.1.2.2-tetrachlaroethane_____ 1930 |y
108-88-3--------roluena 370000
108-90-7--——----chlorobanz-nl —_— 1930 |u
100-41-4--------Ethy1benzene — 36000
1330—20—7-—-—---Tota1 Xylenes_ 110000
— . —  — T e —

C-19




:lient: Disposal Specialists ‘ .
lork Order: X0-08-071 IT ANALYTICAL SERVICES
0807105 CINCINNATI, OH

-------l------------------------------------.

VOLATILE ORGANICS ANALYSIS DATA SEEET

atrix: Air Client Sample ID:
Run # D25=-0-1 Canister 02805
ample Wt/Vol: 150 ml ’ Lab sample No:
X0-08=071-~04
evel: (low/med) Mad Date Receivad: 8=-10-50
Date Analyzed: 8-24-90
Moisture: not dec. N/A
Dilution Factor: 2,15
. CONCENTRATION UNITS:

CAS NO. COMPOUND ug/m3
75=01=4==—w=~====Vinyl Chloride : 144 |U
75=09=2==—=—=—== Methylene Chloride 9900 B
75=38=3mersa—===],l=-Dichloroethane 72 U
£40=-59=0===m— ===1,2=-dichloroethene (Total) 72 |U
67-66~3w=mmm====Chloroform 72 iU
71=55=fmmmmnne- =1,1,1=-trichloroethane 72 |U
56-23=5mcmmm———— carbon Tetrachloride 72 |U
79-01-6 Trichloroethens 72 U
71-43-2-w+rvaru==Benzens : 72 |O
127-18-4---———==Tetrachloroethene ' 72 |U
79+345~===w===-1,1,2,2-tetrachloroethane 72 |U
108-88-3-—————==Toluene 72 |v
108~90~7~=======Chlorcobenzene 72 (O
100-41=4==—~====-Ethylbenzene 72 (U
1330-20+7======«Total Xylenes 72 |0

c-20
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Client: Disposal Specialists :
Work Order: x0-0g-071 IT ANALYTICAL SERVICES
00807106 CINCINNATI, OH

VOLATILE ORGANICS ANALYSIS DATA SHEET

Matrix: Aip . Client Sample ID:
Run # D25-0-2 Canister 02317
Sample Wt/Vol: 150 m) ' Lab Sample No:
X0-08-071-05
Level: (low/med) Med . Date Received: 8-10=-90

Date Analyzed: 8-24-90
Y Moisture: not gec. N/A

Dilution Factor: 2.33

CONCENTRATION UNITS:

CAS NoO. COMPOUND wg/m3
75-01=4=wevecmeavinyl Chloride 156 |u
7509=2-=icaumacpethylene Chloride ' 20000 B
75=35=3cmmamm——a 1,1-Dichloroethane 78 |u
5340-580mmemm 1,2=dichlorocethene (Total) 78 |vo -
67=66=3mcmcmaae Chloroform ‘ 78 |u
71=55—6~=maem -—-1,1, ;-trichloroethane__;___ 78 |o
56-23=5cc e, Carbon Tetrachloride________ 78 |u
79-01-6-—-------Trichloroethene 78 |u
71-43-2~=wewee——Benzene 78 |uo
127-18-4-v—-—-s-Tetrachlorqethene 78 |u
79-34-5—-—----—-1,1,2,2tetrachloroethana 78 |U
108-88-3---—--—-raluene 78 |u
108*90-7--——----chlornbenzene 78 (U
100-41-4-—---—--Ethy1benzene 78 |u
1330-20=7==wcen--Total Xylenes___ 78 |u

¢-21
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Werk Order: Xx0-08-071 IT ANALYTICAL SERVICES
00807107 CINCINNATI, OH

VOLATILE ORGANICS ANALYSIS DATA SHEET

datrix: Air Client Sample ID:
- Run # D25-0-3 Canister 02703
sample Wt/Vol: 150 ml Lab Sample No:
X0=-08-071-06
oavel: (low/med) Med Date Received: 8-10-90
Date Analyzed: 8~-24-90
i Moisture: not dec. N/A
Dilution Factor: 2.45
CONCENTRATION UNITS:

CAS NO. COMPOUND ug/m3
75=0]l=qe=mm—ae== Vinyl Chloride 164 |U
75-09~2-—mcamem= Methylene Chloride 16000 B
75=35=3=nnmn===- 1,1-Dichloroethane i 82 |v
540=-59=0=cmmcae= 1,2-dichloroethene (Total) 82 U
67=66=3~wrummm——— Chloroform 82 |vU
71~55wfwwrr=am====]1,1,1-trichloroethane 82 |U
56-23-5———mm——— Carbon Tetrachloride 82 |U
79=-01l=6=====——— -Trichloroethene 82 |U
71=43r2er——m——— Benzene 82 |U
127-18=4==w~e===Tetrachloroethene 82 |v
79=34=5nmmmamna—a 1,1,2,2tetrachloroethane g2 |u
108-88=-3———=====Toluyene : 82 |v
108-90-7=~~=====Chlorobenzene 82 |U
100-41-4~=——=—==Ethylbenzene 82 |U
1330~20~7=-=====ToOtal Xylenes 82 |vu

c-22



Client: Disposal Specialists

0007109 _ : CINCINNATI, OH
VOLATILE ORGANICS ANALYSIS DATA SHEERT '
Matrix: Air _ Client sample 1p:
Sample Wt/vol: Sml Lab sample No;
' . METHOD BLANK - VBLKC4
“eveal: (low/med) Med Date Received; 8=10=-90
Date Analyzed: 8=-23-9p
¢ Moisture: nee dec. N/A ‘
Dilution Factor: 1
: CONCENTRATION UNITS:

CAS NoO. COMPOUND ug/m3
75-01-4--------Viny1 Chloride ; 2000 |u
75-09-2-—---—---Methylene Chloride 6300 B
75-35-3---------1,1-Dichlnroathane 1000 |u
540—59-0--:-_-----1,2-dichloroethene (Total) 1000 |u
67=66=3cmmmaeee Chloroform 1000 |u
71-55=6mmemcmane] /1, l-trichloroethane_______ 1000 |u
56-23-5---------Carbon Tetrachloride 1000 |u
79=01=-¢ -T:ichloroothone 1000 (U
71-43-2«--—-----Benzene 1000 |u
127-18-4-—-—---Tntrachlozoathena : 1000 |u
79—34-5----—--—-1,1,2,2tetrachlorocthane______ 1000 |u
108-88-3--—-----Toluene 1000 (v
108-90-7---—-—-~chloroben;en¢ 1000 |O
100-41-4-—---—-—!thylbenzene 1000 |u
1330-20-7-----—-Total Xylenes 1000 |u
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lient: ; Disposal Specialistse
ork Order: X0-08=071 rrluiAIXTTCGJ.SERVTCES
0807108 CINCINNATI, OH

e ——————————e et e

VOLATILE ORGANICS ANALYSIS DATA SHEET

atrix: Air Client Sample ID:
ample Wt/Vol: Sml Lab Sample No:
METHOD BLANK - VBLKC6
avel: (low/med) Med Date Received: 8-10-90
' Date Analyzed: 8-24-90
Moisture: not dec. N/A
Dilution Factor: 1l
CONCENTRATION UNITS:
CAS NO. COMPOUND ug/m3
75=01=4=========Vinyl Chloride 2000 |U
75-09~2===w=—-~==Methylene Chloride : 14000 B
A o 1,1-pPichloroethane 1000 |V
540=59=0====—===1,2=dichloroethene (Total) 1000 |U
67=66=3=—=====w=Chloroform 1000 |U
7l1=55=f=mwwem====],1,1=-trichloroethane 1000 |U
$6-23-bwmmmmm— -=Carbon Tetrachloride 1000 |U
79=0]1=§==wwr====Trichloroethene 1000 |U
71-43-2-====+«~-==Benzene 1000 |U
127-18=4~===—- -=Tgtrachlorocethene 1000 |O
79~34~5===a=-===1,1,2,2tetrachlorocethane 1000 |U
108-88-3===—= —==Toluene ' 1000 |v
108=90=7===asm==Chlorobenzane 1000 |U
100=41=4~=—= Ethylbenzene 1000 |U
1330=-20+7======~=Total Xylenas 1000 |U
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Client; Disposal Specialistg
Work Order: X0-08-071
00807110

CINNATI
Quality Assurance Data

Surrogate Recovery, Percent

d4-1,2- P-Bromo-

" Dichloro- d8- fluoro-
Client Sample 1D Lab No. ethane ‘Toluene - benzene
Run # D25-71-31
Canister 02308 01 99 113 73
Run # D25-1-2 '
Canister 02800 02 . 104 112 77
Run # p2s-1-3 _
Canister 02319 03 101 . 107 72
Run # D25—0-3
Canister 02805 04 94 _ 102 84
Run # D25-0~3
Canigter 02317 0s 97 99 97
Run # p25-0-3
Canister 02703 06 101 99 .94
Method Blank VBLKC4 98 109 70

Method Blank VBLXCE 96 101 . 86
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RNATIONAL ANALYTICAL
IT psiigine SERVICES

CERTIFICATE OF ANALYSIS

PEIIAssociaten, Inc. Date: September 17, 1990

Attn: Mr. Dan Fitzgerald

Job Number PN 50016
Thiﬁ is the Cartificate of Analysis for the following samples:

Client Project ID: Disposal Specialists

Date Received: August 17, 1990
Work Order: X0-08-~123
Number of Samples: 4 ,

Sample Type: Liquid

1. Introduction

Four liquid samples arrived at ITAS Cincinnati on August 17, 1990. The samples were
sent for analytical work in support of monitoring work on the Disposal Specinliutl
Project. The samples were labeled as follows:

Liquid sample # D26-1
Liquid Sample # D26-2
Liquid Sample # D26-3
Ligquid Sample # Blank

II. Analytical Regults/Methodology

The analytical results for this report are presented by analytical test. Each set of -

data will include sample identification informaticn, the analytical results, and the
appropriate detection limits.

The analyses recquested included chloride and fluoride by EPA Method 26. The results

were converted and are expressed as HCl and HF..

008123

Amencen Council of Independent Laboramones
. International Associauon of Environmental Tesung Laboratones
Amencan Assocanon for Laboratory Accreditation

IT Analytical Services + 1499 Chester Rogd + Cincianatl, OH 45246 + 513-782-4600
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Client: Disposal Specialists ‘ : '
Work Order: X0-08-123 IT ANALYTICAL SERVICES
00812301 \ ' S CINCINNATI, OH

\

III. Quality Control

Immediately following the analytical data for the samples can be found the QA/QC
information that pertains to these samples. The purpose of this information is to
demonstrate that the data enclosed is scientifically valid and defensible. This
QA/QC data is used to assess the laboratory’s performance during the analysis

of the samples it accompanies. All quantitations were performed from within the
calibrated range of the analytical instrument.
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‘Client: Disposal Specialists
Work Order: X0-08-123 IT ANALYTICAL SERVICES
00812302 - CINCINNATI1, OH

o

Analytical Results

Total Volume, HCl, HFP,
Client Sample 1D Lab No. ml Total ug Total ug
Liquid Sample # D26-1 01 317 <500 <5000
Ligquid Sample # D26-2 02 ' 395 <600 <6000
Liquid Sample # D26-3 03 334 <500 <S000
Liquid Sample # Blank 04 281 -<600 <4000

Detection Limit NA 1.3mg/L 15mg/L

NA = Not Applicable
ND = Not Detected

Quality Control
Standard Reference Solutions

Theoretical Percent
Analyte Value Recovery
Chloride 4 93.5, 103, 99.2
Fluoride 4 90.5, 99.0, 98.0
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APPENDIX D

SAMPLING AND ANALYTICAL PROCEDURES
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DETERMINATION OF SELECTED VOLATILE ORGANIC
COMPOUNDS AND TOTAL GASEOUS NONMETHANE ORGANIC
EMISSIONS

Sampling and analysis for selected volatile organic compounds (VOC)
and total gaseous nonmethane organic compounds (NMO) were conducted
according to sampling procedures described in EPA Method T014* and
proposed EPA Method 25C. Since both methodologies require evacuated
canisters as the collection media, one sample was obtained and analyzed by
the respective procedures of each method for the required pollutants.

SAMPLING APPARATUS

- A schematic of the sampling apparatus used at the landfill gas flare inlet
- is shown in Figure D-1. Figure D-2 depicts the sampling apparatus used at the
landfill gas flare outlet. The outlet sampling train differs from the inlet by the
addition of moisture drop out jar. The moisture drop out jar was used to drop
out possible condensation produced by cooling down the exhaust gases from
the exit of the landfill gas flare. The sampling trains to be used in these tests
met design specifications established by the U.S. Environmental Protection
Agency. Assembled by PEI personnel, the train consists of the following:

Gas Collection Tank - 316 stainless steel tank with premeasured volume

of approximately 6.0 liters. Tank is fitted with a vaive and the interior
surfaces are SUMMA™ passivated.

- A mercury manometer to monitor changes
in tank pressure during sampling, stainless steel flow shut-off valve to
start and stop sample flow, 2-um sintered stainless steel in-line filter and
calibrated pre-set stainless steel flow meter to maintain constant flow
rate. ' '

’ EPA-GOO/#-B’J-O#L “Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air", April 1984,
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Bressure Gauge - U-tube mercury manometer with a range of 0 to 1000
millimeters of mercury (mm.Hg.)to measure tank pressure to the nearest
1 mm.Hg.

Yacyum Pump - Single-stage vacuum pump to evacuate sample tanks to
an absolute pressure of 10 mm.Hg. :

SAMPLING PROCEDURES
~ Prior to sampling, the collection tank is evacuated to 10 mm.Hg. absolute
pressure and the sampling train is allowed to sit for a period of 60 minute. An
acceptable leak check is considered to be no change in pressure during this
period. This procedure was conducted in the laboratory before transport to the
sampling site. At the sampling site and prior to sampling, the internal pressure
was checked and recorded to verify no leakage occurred during transport.
Sampling proceeded if the tank pressure is within 10 mm. Hg. of absolute
pressure. If the canister failed this check, it was either discarded or re- _
evacuated and observed to determine the movement within a 60 minute period.
If at this time no change was observed the canister was considered acceptable
for use. The sampling trains were assembled as shown in Figures D-1 and D-2.
The outlet sampling train was Ie_ak-checked from the probe inlet to the shut-off
valve on the collection tank. This was conducted following procedures
described in EPA Method 25.* The ambient temperature and barometric .
pressure were recorded. ' .
After the leak check, the probe is inserted into the gas stream, the valve
connecting to the collection tank is closed, and the sampling train is purged with
sample gas using the vacuum pump. At least 2 sample probe volumes will be
evacuated from the system at a flow rate similar to that of sampling. Once the
purge is complete, sampling is begun by closing the vacuum pump valive,
opening the collection tank vaive. The flow is maintained at a constant rate by
the pre-set flow controller. Manometer readings are recorded at 10-minute
intervals throughout the sampling period. ' .
| After completion of the test, the coliection tank pressure and temperature
are measured and the train is disassembled ‘and transported to the laboratory
for the appropriate analyses. | S

" 40 CFR 60, Appendix A, July 1989.
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ANALYTICAL PROCEDURE FOR SELECTED VOC'S

~ Since the collection tanks were sampled down to near ambient
pressures, the tanks were pressurized with humidified helium in the laboratory
to facilitate sample travel from the canister due to positive pressure release. A
dilution factor was calculated for each canister and is reported on the analytical
data sheets presented in Appendix C. Analiysis were performed for the
pollutants listed in Table D-1 by extracting an aliquot from the collection tank
and injecting it onto a tenax sorbent tube. The tenax sorbent tube is
subsequently thermally desorbed onto a sorbent trap and then routed to the
detector. Sample components are separated by gas chromatography (GC)
utilizing fused silica capillary columns. Mass analysis is performed on each
peak and ion counts recorded for quantitation by GC/MS full scan.

Table D-1. VOC Compounds

Compounds Compounds

benzene 1,1,2,2-tetrachloroethane
carbon tetrachloride tetrachloroethylene
chlorobenzene ~ toluene

chioroform trichloroethylene
1,1-dichloroethane 1,1,1-trichloroethane
1,2-dichloroethylenes vinyl chloride

ethyl benzene xylenes

methylene chloride

Quality Assurance

Each SUMMA™ polished collection tank is cleaned and batch blank
checked before sampling. The cleaning cycle consists of placing the tanks on a
manifold system within a 150°C heated oven, then subsequently evacuating
and pre'ssu‘rizing. the tanks. The evacuation/pressurization cycles are
' conducted 25 times and then the canisters are removed under vacuum. One
tank is blank checked from each batch and the batch is considered clean if all

.. target compounds are less than 0.2 ppb and there are no unknown peaks not

" already present in the direct analysis of the ultra pure air.
certification.
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Daily tuning will be performed on the analyﬁcal'system with 4-bromo-
fluorobenzne (4-BFB) and meet the key ions and ion abundance criteria of
TO14.

. Daily mutti-point calibrations of the analytical system will be conducted.
This includes a three-point multi-level calibration and humid zero air..

Sample identities are confirmed using Triple Plot mass spectra which
simultaneously display the enhanced target compound spectra, the
unenhanced target compound spectra and the library spectra of the target
compound.

ANALYTICAL PROCEDURES FOR NMO's

These analyses were conducted by Hayden Environmental of
Miamisburg, Ohio. Hayden uses the procedures described in the reference
method (EPA 25, 40 CFR 60, Appendix A). The following sections describe the
calibration criteria and quality assurance procedures specified for the method.
Data received from Hayden was as analyzed; therefore, the respective dilution
tactor was applied to the analytical results to obtain the corrected value. These
data are presented in Appendix C.
EID. Cafibrati (L ity Check

Prior to analysis of each set of samples, the linearity of the NMO analyzer
FID is checked by calibration with gas standards of propane in air, at
concentrations ranging from 19 to 3000 ppm. The FID linearity is considered
acceptable if the response for each propane standard is within +5 percent of the
mean response from all four standards.

Oxidati | Reduction Catalyst Effici |
The performance of the oxidation and reduction catalysts are checked

prior to the analysis of each set of samples. Before the catalyst checks are _
-performed, triplicate injections of 10,000 ppm methane are made with both the .
- .oxidizer and methanizer bypassed to establish a baseline methane response.
For a check of the oxidizer performance, tripiicate injections of 10,000 ppm
methane are made with the carrier gas passing through the oxidizer and :
: bypassing the methanizer. .'Complete conversion of the methane to COz'is _
confirmed by the fact that no methane response is obtained at the FID. After
confirming that the oxidizer is operating at near 100 percent efficiency (no FID
response), the reduction catalyst is checked. Triplicate injections of 10,000 ppm
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methane are made with both the oxidizer and methanizer in line. The reduction
catalyst performance is acceptable if the response for methane is within 5
percent of what it was with the oxidizer and methanizer bypassed.
s . jon Chedt | Daily R E

Prior to and at the conclusion of daily analysis of samples, FID response
factors are determined and the system operation checked by making triplicate
injections of four component gas mixtures through both the oxidation and
reduction catalysts. The four component mixtures consist of 50 ppm carbon
monoxide, 2 percent carbon dioxide, 500 PPmM methane, and propane. The
propane concentrations of these standards are about 20, 100, or 1000 ppm.
The response factors for the sample analyses are determined form the
integrated peaks created by carbon dioxide and propane.

NMO Analyzer Blank--

The blank value for the NMO analyzer is checked between each analysis
of calibration gas or sample tanks by purging the sample loop with dry, clean
nitrogen and injecting the nitrogen as a sample. An acceptable blank level is
less than 10 ppm C;.




DETERMINATION OF SULFURIC ACID MIST AND SULFUR DIOXIDE
: ' EMISSIONS

The following method was used in this test program. Sampling
procedures followed those described in EPA Method 8.*

SAMPLING APPARATUS

‘The sulfuric acid (H2S04) mist and sulfur dioxide (SOz) sampling train
used in these tests meets design specifications established by the Federal EPA
with the exception of isokinetic sampling. Isokinetic sampling was not
performed since gas temperatures were very high and all acid mist existed as a
gas. Sampling was conducted at a single point within the flare stack for ail-
hour period. Assembled by PEI personnel, it consists of the following:

Probe - 5/8-in Quartz glass tube.

Eilter Holder - Non-heated borosilicate glass with a glass frit fitter support
and a silicone rubber gasket. The hoider design provided a positive seal
against leakage from the outside or around the filter. The filter holder
was placed between the first and second impingers.

Impingers - Four impingers connected in series with glass ball joints.
The first and third are of the Greenburg-Smith design with standard tips.
The second and fourth impingers are of the Greenburg-Smith design but
modified by replacing the standard tip with a 1/2-in. i.d. glass tube
extending to within 1/2-in. of the bottom of the impinger flask.

Metering Svstem - Vacuum gauge, leak-free pump, thermometers or

thermocouples capable of measuring temperature to within £5°F, dry gas
meter with 2 % accuracy, and related equipment as required to maintain . -
an isokinetic sampling rate and to determine sample volume.

Barometer - Aneroid type capable of measuring atmospheric pressure to
within £0.1-in.Hg. ' . '

" 40 CFR 60, Appendix A, July 1988,
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SAMPLING REAGENTS

Water - Deionized and distilled to conform to ASTM Specification D1193-
74,

isopropanol, 80% - 100 mi of isopropano! mixed with 200 ml of
deionized, distilled water.

- 100 ml of 30% hydrogen peroxide (H202)
dlluted 10 1 liter with delomzed distilied water

ANALYTICAL REAGENTS

Water - Deionized and distilled to conform to ASTM Specxﬁcat:on D1193-
74.

Isopropanol, 100%

Thorin Indi

Barium Perchlorate Solution, 0,0100N - 1.95 grams of barium
perchlorate trihydrate [Ba(CIO4)2-H20] dissolved in 200 ml distilled

water, diluted to 1 liter with isopropanol and standardized against
standard sulfuric acid.

SAMPLING PROCEDURE

Approximately 200 grams of silica gel were weighed in a sealed
impinger prior to each test. The first impinger contained 100 mi of 80%
isopropanol; this is followed by a 3-inch glass fiber filter.** The second and
third impingers each contained 100 mi of 3% H202, and the fourth impinger
contained the silica gel. The sampling train was set up with the probe as shown
in Figure D-3. The sampling train was leak checked at the sampling site by
plugging the inlet to the probe and pulling a vacuum of 15 in.Hg. Leakage rates.
of less than than 0.02 #3/min at a vacuum of 15 in.Hg. were considered '
acceptable to begin the samplirig. At the completion of the test, the sampling
train was leak checked using the same procedure but at the highest vacuum-
attained during the test run. Ice was placed around the impingers if necessary
to keep the temperature of the gases leaving the last impinger at less than 68°F.
" During sampling, stack gas and sampling train data were recorded at each
sampling point.

" Whatman Reeve Angel, 934 AH.
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SAMPLE RECOVERY PROCEDURE

At the conclusion of the pbst test leak check, the probe and first impinger
were disconnected from each other and the train is then purged for 15 minutes
"f'_f_, with ambient air to recover any remaining SO» in the isopropanol. After

d

s purging, the sampling train was moved carefully from the test site to the cleanup
t‘ area. ‘

The sampling fractions were recovered as follows:

i - Contents of the first impinger were transferred to a 250-
mi graduated cylinder. The probe, first impinger, all connecting

glassware before the filter, and the front hatf of the filter holder were
rinsed with 80% isopropanol. This rinse was added to the graduated
Cylinder with the impinger contents and is diluted to 250 ml with 80%
isopropanol. The filter is added to the impinger contents and transferred

10 a storage container and labeled. The liquid level of the container is
marked. '

e

i - A minimum of 200 ml of 80% isopropanol was taken for
blank analysis, .

- A minimum of 200 m! of 3% H202 was taken for a blank
analysis.

ANALYTICAL PROCEDURES |
The following procedures were used and followed those described in the
method. ‘

- - After shaking the container and allowing the filter
fragments to settle, a 10 mi _aliquot is pipetted into a 250 m| Erlenmeyer




- A 10 ml aliquot of this solution is pipetted into a 250 m|
Erlenmeyer flask. 90 mi of isopropanol and 2 to 4 drops of thorin
indicator are added and the solution is titrated as described above.

Containers No_ 3 and 4 - Blanks were analyzed using the same
procedure as their respective samples.
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DETERMINATION OF HYDROGEN CHLORIDE AND HYDROGEN
FLUORIDE EMISSIONS

Hydrogen chloride (HCI) and hydrogen fluoride (HF) emissions are
measured with a proposed EPA Method 26 sampling train. in this method a
sa'mple is extracted from the source and passed through a dilute sulfuric acid
solution. The HCI and HF gases were dissoived in this solution and formed
ions of chloride (Cl-) and fluoride (F-) which were subsequently analyzed by ion
chromatography.(IC)._ Isokinetic sampling was not performed since gas
temperatures were very high and all acid mist existed as a gas. Sampling was
conducted at a single point within the flare stack for a 1-hour period.

SAMPLING APPARATUS

The sampling train used in these tests was assembled by PEI personnel
and met all design specifications established by the Federal EPA. The
sampling apparatus consists of:

Probe - 5/8-in Quartz glass tube.

Jemperature gauge - Type K thermocouple attached to the pitot tube in
an interference-free arrangement with a digital readout to monitor stack

gas temperature within 5°F.

Eilter Holder - Pyrex glass with heating system capable of preventing
moisture condensation.

Eilter - Pallflex™ quartz fiber, 3-in diameter.

- An inclined manometer made by Dwyer with a readability of
0.01 in. H20 in the 0- to 1.00-in. H20 range and 0.1 in. H20 in the 1.0- to
10.0-in. H20 range will be used. _ '

impingers - Four Greenburg-Smith design impingers connected in series
with glass ball joints. The first and second impingers are of the :
Greenburg-Smith design. The third and fourth impingers are modified by
removing the impinging plate and extending the tube to’ within 1.3 cm
(0.5 in.) of the bottom of the flask.
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' - Vacuum gauge, leak-free pump, thermometers
capable of measuring temperature to within S°F, calibrated dry gas .
meter, and related equipment, to maintain a constant sampling rate and
to determine sample volume. The dry gas meter is made by Rockwell
and the fiber vane pump is made by Gast.

Barometer - Aneroid tube type to measure atmospheric pressures to +0.1
in.Hg.

SAMPLING PROCEDURES

Approximately 200 grams of silica gel are placed in the fourth impinger to
remove moisture prior to the metering system. One hundred milliliters (mi) of
0.1N sulfuric acid (H2S04) are placed in each of the first two impingers as the
absorbing solution for HC! and HF. One hundred mi of 0.1N sodium hydroxide
are placed in the third impinger to protect the pump from any chlorine gas (Clz)
that may be present. The train is set up with the probe as shown in Figure D-4.
The sampling train is leak checked at the sampling site prior to each test run by
plugging the inlet to the probe and pulling a 15-in.Hg. vacuum, and at the
conclusion of the test by plugging the inlet to the probe and pulling a vacuum
equal to the highest vacuum reached during the test run.

The pitot tube and lines are leak-checked at the test site prior to and at
the conclusion of each test run. The check is made by blowing into the impact
opening of fhe pitot tube until 3 or more inches of water is recorded on the
manometer and then capping the impact opening and holding it for 15 seconds
to assure it is leak-free. The static pressure side of the pitot tube is leak-
checked by the same procedure, except suction is used to obtain the 3-in. H20
manometer reading. Crushed ice is placed around the impingers to keep the
temperature of the gas Iea\?ing the last impinger at 68°F or less.

During sampling, stack gas and sampling train data are recorded at 10 .
minute intervals. '

RECOVERY PROCEDURES o |
Upon completion of each sample run, the sampling train is leak-checked

and disassembled. The impinger section is sealed and carefully transported to

_-the cleanup area. I _ .

' The amount of moisture collected is determined by weighing each

impinger before and after the sample run. After being weighed, the third and

fourth impinger contents are discarded. Sample recovery continues as follows:
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Container No. 1 - The contents of the first and second impingers and their
respective distilled water rinses are placed in a leak-free polyethylene
container which is labeled and sealed with the liquid level marked.

Container. No. 2 - A representative blank of the 0.1 H2804 absorbing
solution will be taken and placed in a leak-free polyethylene container
which is labeled and sealed with the liquid level marked.

ANALYTICAL PROCEDURES

lon chromatography is used to analyze the recovered samples for ions of
chioride and fluoride. Analytical procedures will follow those described in EPA
Method 300.0.* The results will be reported as HCl and HF. The mass emission
rates are calculated from the product of the concentration and the volumetric
flow.rate of the stack gas.

" The Determination of Inorganic Anions in Water by lon Chromatography, EPA-600/4-84-017,
March 1984. _ _ : :
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DETERMINATION OF ACETONE, ACRYLONITRILE,
AND METHYL ETHYL KETONE EMISSIONS

Sampling-and analysis at the gas flare inlet and outlet were conducted in

accordance with procedures in EPA Method 18° for acetone, acrylonitrile, and
methy! ethyl ketone (MEK). Analytical procedures will follow those described in
NIOSH Methods 1604°* for acrylonitrile and the combined procedures of NIOSH
Methods 1300** and 2500** for acetone and MEK.

SAMPLING APPARATUS

The sampling train met design specifications established by the U.S.

EPA and was assembled by PEI personnel. It consists of:

Probe - At the flare outlet, 1/4-in. 0.d. stainless steel (316) tube connected
to 1/4-in. o.d. teflon™ tubing with a heating system capable of preventing
condensation. At the flare inlet, teflon™ tubing was used instead of the
stainless steel probe since temperatures were not above 450°F.

Charcoal tube - Jumbo-sized tube containing 1000 milligrams (mg) of
charcoal divided into two sections. The front section contains 800 mg of
charcoal and the back section contains 200 mg. Two tubes in series
were used for each sample run. The second tube of the series was in
plaﬁ:e as a backup in case the first tube was overioaded by a target
pollutant.

- Vacuum gauges leak-free diaphragm pump, calibrated
rotometer, Singer dry-gas meter measuring 1 liter/revolution with +2
percent accuracy for flow rates between 0.25 and 1.0 liter/min.

Barometer - Aneroid type to measure atmospheric pressure to +1 mm.Hg.'
during sampling and calibration. : _

40 CFR 60, Appendix A, July 1989, - -
** NIOSH Manual of Analytical Methods, Third Edition, National Institute for Occupational Satety
and Heatth, Cincinnati, Ohio, February 1984,
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Sampling Procedures _ o

The organic sampling train is assembled at the site and is leak checked
by pulling a 10-in.Hg. vacuum on the train. The leak check is performed by
closing the sample train off from the sample pump, and observing the vacuum
on the train for 5 minutes. The leak check is considerad acceptable if the
vacuum drops by one-half inch or less during the leak check period,

Once the pretest leak check is completed, the probe is inserted into the
duct and sampling is initiated by tumning on the sample pump and adjusting the
flow meter to the sampling. Sample flow rates were set at 0.2 liters/minute for

. the acetone/MEK samples and at 0.5 liters/minute for the acrylonitrile samples.

At the completion of each sampling period, the probe is removed from the stack
and the train is leak checked following the same procedures used for the pretest
leak check, except that the post-test check is conducted at a vacuum equal to or
higher than the maximum vacuum reached during the test. Once the post-test
leak check is completed, the charcoal tubes are recovered by capping them on
both ends and storing them on ice.

ANALYTICAL PROCEDURE

The front tube from each run is analyzed. Samples were prepared for
analysis by scoring the charcoal tubes above the charcoal packing and then
breaking the tubes. The glass wool and foam retainers in the tubes are
removed and discarded. For the acetone/MEK samples, the charcoal from the
front and back halves of the tube is placed in separate vials, and 5 mi of carbon
disulfide (CSy) is added to each vial for desorption, Similarly, the acrylonitrile
samples are desorbed, but with a § mi solution of 2% v acetone in CS2. The
vials are sealed and mechanically shaken for 30 minutes. Approximately 5
minutes is allowed for the charcoal in each vial to settle after shaking is
stopped. After settling, the solvent portion of each sample is transfarred to .
another vial of analysis. ' :

A gas chromatograph with a flame ionization detector (GC/FID) is used to
analyze the extracts from each sample. Calib_ration standards are prepared in
accordance with the NIOSH methods for the specific compounds.* Thrqe

" NIOSH Manual of Analytical Methods, Third Edition, National Institute for Occupational Safety
and Heatth, Cincinnati, Ohio, February 1984, )
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standards selected to bracket the expected concentrations in the source
samples are used to calibrate the analyzer at the beginning and end of each

day's analyses.

QUALITY ASSURANCE
The foliowing quality assurance steps were used during the sampling
and analytical program: |

° Sampling train leak check. These checks will be performed before
and after each test. Procedures for these leak checks are
described in the Sampling Procedures section of this attachment.

° Desorption efficiency determination. Desorption efficiencies of
specific compounds will be determined from the same lot of
charcoal tubes used or sampling. Desorption efficiencies
determined for the compounds will be divided into analytical
results to calculate equivalent measured source concentrations.

© Determination of sample collection efficiency. The front and back
sections of the charcoal tubes will be analyzed separately. If the
backup portion contains more than 10 percent of the total material
coliected, the backup tube from the sample run will be analyzed.
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DETERMINATION OF FUEL GAS CONTENTS

_ Sampling and analysis of the landfill gas will be conducted to determine
the concentrations and mass emissions of the following: methane (CHa),
nitrogen (N2), oxygen (Oz2)and carbon dioxide (CO3)..

SAMPLING APPARATUS :

A schematic of the sampling apparatus to be used to collect landfill gas
samples for the above compounds is presented in Figure D-5. This sampling -
apparatus will be used at the landfill gas fiare inlet sampiing site. Assembled by
PEI personnel, the train consists of the following:

Sample line - 1/4-in. o.d. teflon™ tube.

Sample pump - Leak-free oil-less piston type compresser with the ability
to deliver >100 psi.

Pressure gauge - 0 to 160 psi.

Sample Collection Cylinder - 300cc 316 stainless steel cylmdencal
container with shut-off valves at both ends.

SAMPLING PROCEDURE

The sampling apparatus was set-up as shown in Figure D-5. Initially the
sample cylinder was purged with landfill gas by opening both shut-off valves
with the sample pump on for at least 1 minute. After this period, the shut-off
valve at the outlet of the sample cylinder was closed. A sample of the landfill |
- gas was collected by pressurizing the cylinder to >100 psi. After the targeted
- pressure was reached or exceeded, the inlet shut-off valve was closed. The
cylinder was then removed from the site and shipped ovemight to the analytical
laboratory.
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ANALYSIS
Analysis for CHg4, N2, O and COs will be conducted according to
procedures described in ASTM Method D 1945, "Analysis of Natural Gas by

Gas Chromatography".* This method uses a gas chromatograph equipped with
a themal conductivity detector (GC-TCD).

- " Annual Book of ASTM Standards, Section 5, Volume 05.05.
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CALIBRATION PROCEDURES AND RESULTS

Pitot Tube Callbratlon' |

The pitot tube used in sampling was constructed by PEI Associates, Inc., and
met all requirements of EPA Method 2, Section 4.1™ Therefore, a baseline coefficient
of 0.84 was assigned to each pitot tube. See Figures E-1 and E-2 for alignment
requirements of Method 2, and Figures 3a and 3b for actual inspection data of the
pitot tubes used during the test program.

Dry Gas Meter and Oritice Meter

Figure E-4 shows the Setup used for the initial and post-test calibrations. - A wet-
test meter with a 2-cubic-feet-per-minute capacity and + 1 percent accuracy wasg
used. The pump was run for approximately 15 minutes at an orifice manometer get-
ting of 0.5 in.H20 to heat up the pump and wet the interior surface of the wet-test
meter. The information in Figure E-5 (example calculation sheet) was gathered for the
initial'calibration, and the ratio of accuracy of the wet-test meter to the dry-test meter
and the AH@ were then calculated. |

Post-Test Meter Calibration Check

A post-test meter calibration check was made on the meter box used during the
test to check its accuracy against the last calibration check. This post-test calibration-

~ "Office of Air Programs Publication No. APTD-0576.
™ 40 CFR 60, Appendix A, July 1989.
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PITOT TUBE INSPECTION DATA SHEET

Pitot Tube No. :")O | Date |3 -k -%AQ Inspector C‘J‘ﬂ‘\wss
o I ) & B2
Degrees Degrees Degrees Degrees
__ N - 0° [°-
<10° <10° <5° <5°
_—
e SR SO ——
Dt P 1.05 Dt 1.50 Dt
Inches Inches Inches Inches
0.30 4 fota 1 394 L3
0.185 5_Pt <0,380 - - -
e e e —— ———_
Degrees Degrees Inches Inches
° Q° .0.019¢ c*
- - <0.125 <0.03125 _
Py P, 1Py - P, Meet
Inches Inches " Inches specifications
SG\ _ - 560 «0Q | -
l1.05 Dt <P.| <1.50 Dt 1.05 Dt <P2 <1.50 D <0.010 \/
_t 1t ¢ " t] =
s R S

Lower line in each table ig limits for meeting specifications.

Figure E-3a. Pitot tube inspection data sheet.
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Figure £ » Types of face—dpening‘misa]ignment that can result from field
use or improper construction of Type S pitot tubes. These will not affect

Cp so long as ay ‘and a- <10°, By and By <5°, 2 <0.32 (1/8 % .) and w <0.08
em (1/32 1n.). ]_ 2 ] ¢ (18 tn.)
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GLASS TURE

U-TUBE
MANCOMETER
WET TEST METER
VALVE
Figure E-4. Calibration setup.
DATE METEA BOX NO,
BARCMETRIC PRESSURE. P h» s, b, M. DAY GAS METER NO.
ORFICE GASVOLUME | GAS VOLUME weT ORY GAS METER
MANCMETER WET TEST DFY GAS TEST
SETING METER METER METER | NUET | UMET | avERAGE | T
AM Y. Vg. Tw. " . tan 14. .
nH.0 Ry fy | F ¥ ¥ * wmn | Y
0.5 5
1.0 5
1.5 10
290 10
3.0 10
4.0 10
AVERAGE
Y ) D
u-u 7o far D TR
T | Ve o) ayesm Palgoan Vo
0.5 | 0.008a
1.0 | 0073y
1.5 | oo
20 | 0147
30 | o2
40 | o204
Y -thd-q:nqd-t-tm‘wbtynmjm-tui
AHO = Orificy of prassure cifieraniial that givas 0.75 et of air at 70° F arx 29.82 incthas of
fartixy, nHg ). Tolemncs = £0.15

Figure E-5. Calibration data sheet

\ ' E-7




Pitot Tube No. S 3

PITOT TUBE INSPECTION DATA SHEET

Date 7|/‘-ﬂ0 \\C\O _ Inspector ﬂWlLL\F\Mﬁ

Lower Tine in each table is limits for meeting specifications.

O T e, By B,
Degrees Degrees Degrees Degrees
\{.‘ -‘1. Oc .lc
<10° . <10° L __«<5° <5°
Dt P B 1.05 Dt 1.50 Dt
Inches Inches Inches __Inches
0.375 110 c.39¢ 9635
0.185 < P, <0.380 - - -
—-__-—_-___-_,-__—___"'—'————'— ——— e
Y . ¢ PS'il'l (Y) PS'il'l (¢)
Degrees Degrees Inches Inches
N \° 0.01]2, 0.0192
- - <0.125 <0.03125
Py P, Py - Pol  Meet
Inches Inches Inches specifications
651 ,5; &4 .002 L///
1.05 DtA<P1 <1.50 Dt 1.05_&::_2:1.-50 Dt .

Figure E-3b.. Pitot tube 'inspect‘i‘on data sheet. -

R

£

E-6




PARTICULATE SAMPLING METER BOX INITIAL CALIBRATION

oate: __ 5-[]-9C METER BOX NO. _F -3
CALIBRATOR: _3 . Nee ¢ BAROMETRIC PRESSURE (P,) _29.§20  1n. Mg
Leak Checks: /

Positive (minimum 5 in, M20):

Negative (within 3 in. Mg of absolute): _ ¢ 00| (3L _Q_Q.Q_ in. Hg
"™Not to exceed 0.005 cfm,

Orifice Yolume Volume Temperatures _|Dyration | Vacuum
manometer | wet test |dry gas | Wet test Dry gas meter of setting
setting- meter meter | meter Inlet| DutTet | Average te:t :-l'g‘
v Y T T T T
a4 "'3 ‘3 v 1 0 -4 min MO
in uzo ft ft *F *F *F F Y fin uzo

of | 5.0 BB RS I b o5 [xdo] {0 [ee3]1.09
=T , y \
v 10,0 el T g0 Itynw| (0 |104 175

1 |10.0 RS = nas [wesa 10 Jloia |1ed

2.0 |]3.0 %‘?—'%g %’a %Z 76.5 [Bosmal [0 |.014]].78
o |jo.o s 8K dns ons| iy o [176
@ |00 Hg?gij% 205 189 176 105 = [3%40 o |102/79

o5 85 117
w:;:ozo:e:::}:t:yby‘:rzh::l:0003571n u.‘,o Average '013 , '75
Yy ANG
(v, )0 )T, + 460) (0.0317)( ah )[(T, + 460)(P)
AN . -t
v, "')'{Pb+m"_/13."s'ﬂ"—4'8ﬂ1'+ ( Py )Ty + 460} (v, )
0.5 | J—_ JT 52 3 TG . ;
2032 ) 2956 NSO& %ﬁz%ﬁ[ :
o | 49 S 11536799 M .(230.53.(11411
i1/ 959 y530.9 (
1.5 IH.LLKM .(230_5111_"1.&21
975 (. 29.63 - )(530.5 ) MB?’?‘;)
P TS T 3723.0 1\ E D
L9y ) .‘L‘?m )530.5 ) B.‘L&uﬁ&s;)_ ];L
| 20 | o 2952 ysm.5y | warx 3,0 ,[@ -quﬂ-ﬁi\]’. |
30 (9922 ) 2974 1(530.5 ) (2asnEeH,e L 10 -
4.0 . . :

Figure E-6a. Particulate sampling me*=2r box initial calibration.

E-9




must be within = 5 percent of the initial calibration. Both the initial and post-test
calibrations were performed as deScribed in APTD-0576. Three calibration runs were
made with the average orifice setting obtained during each test run and with the
vacuum set at the maximum value obtained during each {est run. After the post-test
calibration check was made, all three runs were within the = 5 percent range allowed
by EPA Method 5.

The initial meter box calibration data are presented in Figures E-6a and E-8b.
The post-test meter box calibration data are presented in Figures E-7a and E-7b.

Thermocouples

The thermoc_ouples were calibrated by comparing them against an ASTM-3F
thermometer at approximately 32°F, ambient temperature, 100°F, and 500°F. The -
thermocouples read within 1.5 percent of the reference thermometer throughout the

~ entire range when expressed in degrees Rankine. If the thermocouple did not read

within 1.5 percént, a correction formula based on a least squares analysis of the data
was utilized. The correction formula comrected the data tb within 1.5 percent. The
thermocouple was checked at ambient temperature at the test site to verify the calibra-
tion. Calibration data are presented in Figures E-8a through E-8b. |

 Digital Indicator for Thermocouple Readout

A digital indicator was calibrated by feeding a series of millivolt signals to the
input, and comparirig the indicator reading with the reading the signal should have
generated. Error did not exceed 0.5 percent when the temperatures were expressed
in degrees Rankine. Calibration data for digital indicators used during this sampling
program are shown in Figure E-9a through E-9d.

Dry Gas Meter Thermocouple

The inlet and odtlet dry gas meter thermocouples were calibrated by comparihg

them against an ASTM-3F thermometer at approximately 32°F, ambient temperature,

" 40 CFR 60, Appendix A, July 1990.
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PARTICULATE SAMPLING METER BOX
POST-TEST CALIBRATION

DATE: ? [15 /70 METER BOX NO. /A~ /=3
BAROMETRIC PRESSURE (P, ): 27<3in. Hg  PRETEST Y: /#/3  AHe: /1re
PLANT: ___ Lhspos il Snpomlite PROJECT NO. __ Swv /6
| PROJECT MANAGER: __ 7D Fi¥emernsel  CALIBRATOR: _( Dialed
Orifice |Wet test|Dry gas Temperatures Vacuum (Duration/ .
manometer| meter meter |Wet test Dry gas meter setting| of run
sefting volume |volume | meter [TInlet OutlefAveraga -
" Ve V4 T Tai |Tai | Td 0
in. H0 | £t3 £t3 oF °F |[°F | °F |in. Hg | min v | o
, o [f2m] 7% gs |7¢ | Bl . o
L 7g (o 13./ |
~ %871 | 72 185 |72 ks - |76 |(.7
s | 72 | gs | 78 |l
. 2 /e
[75 | [2— si0.505| 7% | 8BS |78 loys | C |K-5196|.986 |7,
| /2 Sofos | 72 | 85 | 78 |82
/.75 /o 200. (7
. 22,642 72 8¢ | A sy /00070 | 787 |7
Post-test average*** 986 |7. 79
bl _ SHE
(v, ) P ) Ty +460 ) (0.0317)( aH ) [(T, +460)( B )
(Vg )P + AH/13.6)(T  + 460) (Ppap)(Tg + 460) |( V., ) ]
(22 N _ 2952 N sv/ ) | ) /25 ) [(s32)(s33 J] 2
(227 2266 N S32 ) | @asa)(sv/ YU e )
(72 )0 2953 WSus ) | Coreol s 25 ) [IS32) (/s 20 N
V23N 2766 ) S32) | Br)sys )l 0z 1
(/2 W 2953 Nsgz ) Cosy) f75 ) [le32)(40r T)
(1233700 294 Ns3%) | Crss)( S12) [ ,2 )]
~To be the average H used during the teSf series.
**To be the highest vacuum used during the test series. *

***Post-test y must be within the range, pre-test y +0.05y
Post-test Ad@ must be within the range, pre-test aHe *0.15

Figure E-7a. Particulate sampling meter box post-test calibration.
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PARTICULATE SAMPLING METER BOX INTTIAL CALIBRATION

DATE: 7/25 /9, METER BOX NO. Fr=7
CAL1BRATOR: " Bttt BAROMETRIC PRESSURE (P,) _ 25 £/ 1n, hg

Leak Checks:

Positive (minimm § 4n. H20): .
Negative (within 3 fn, Hg of absolute): Do cfm* ] in, Wy
*Not to exceed 0,005 cfm, ,

Orifice Yolume Volume Temperatyres Duration | Vacuum
manometer [ wet test |dry gas | Wet test Dry gas meter of setting
setting neter meter | meter iniet | OutTet Average| test in
N v, Yy T, T, T, T4 | .:n Hg -
3 3 . .
in H,0 e ft *f *F .*F F Y [in 1,0

0.5 22:-f0] 72 178 |5 [553% '

' e 18.95( go 27 1g3795|"73% | 70 | 9ps] 13
3)9.5 72 0l 727 (7.7s
| lo i ZE 23 | 79 k39565535 /1 | 9g8 /.42

330. 20| <7 2 3 [ 79 [8/.5
-8 /0 o950 72 | Bl 79 syg 3223 [0 1989 |47
pY0.%00| 72 | BS | 79 Jéze .36, %
N A T 8. | fo_levec | (0 _L99)/.s/
0| 72— o |£3.5 '
>0 I 32450 2r | g7 18 vz |/0-15%] 4p N lAVA 7S

i Kigool 72 187181 lsgm | ‘
.0 15 [578.609 51 B4 18+ |ew.zclizmay /0 | 943]. 50

Y must not dev'la;e by more than +0.02 Y. ' Average ' 73? /‘ ‘/é

AHE must not deviate by more thap 0.15 4n 0.

y )
«C v X P T, + 4s0) (0.0317)( v  )[(T. + as0)(p)

&H l—hn—vd Po +"w‘13‘.s‘)‘h"_"+ 460) o Py )(T, + 460) (v I |
0.8 [ eI =777 2 3) Lz o < 12
6.151 N 25748 Is33 7 E77=1| (Sl

1.0 2 Z . '
(£0-295) 29.9( y €32 , .
(2250 29.25 )(S3Z)

(74
T 2.0 o 2749 )(Svz. o) 2.0 )[(.s; 217720
1 (2250 27.79 ) s32 ) (2269) (o2, fo
3.0 | L M 29¢0v US¥3S) (.03:2) 20 Al L3 “M:‘)E
(Zzs7)( 22 86 ) £32. ) [226Y)( Sv3.6 74
4 .6 L /s l(*‘ 2247 USve. 25y : {.232 )( v X4 1[( S.H.)Qz.m
/5. 29.93 S32. S

L7
Figure E-6b. Particulate sampling meter box initial calibration. .

E-10




THERMOCOUPLE CALIBRATION DATA SHLET

Date: Jl"‘7 ‘Zq

f
Calibrator: : L\ee..ga..,

Thermocouple No.:

e46

Referenée: ASTM ‘SF :

Range:
‘ Reference
Reference thermometer Thermocouple _
point Source,* temperature, temperature, Difference,
No. ' op °F r Add
1 2 76 77 /9
oz 1 35 37 | 4
3 3 (70 17T - , %~
: 4 424 420 23
*Source: 1) lce Bath
2) Ambient
3) Water Bath
4) 0il Bath

**Percent difference

Reference temp. °R - thermocouple temp. °R -
(Reference temp. °R) x 100%

where °R = °F + 460

Each percent difference must be less than or equal to 1.5%.

Figure E-Ba. Thermocouple calibration data sheet.
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PARTICULATE SAMPLING METER BOX
POST-TEST CALIBRATION

DATE : Er/ 8/ % METER BOX NO. Y
BAROMETRIC PRESSURE (Pbar)’ 24532 in. Hyg PRETEST Y: 28B4 nHe: [/ 3¢
PLANT: //‘,‘-/sﬂJJ S bt PROJECT NO.  _Spam 46 '
PROJECT MANAGER: ‘ﬁ ,ézrzj,fﬂ.,af CALIBRATOR: R 4ol
Orifice |Wet test|Dry gas Temperatures Vacuum |Duration
manometer| meter meter |[Wet test Dry gas meter setting| of run
sefting volume |volume | meter [Iniet OutletAveragd
o Vu Vg T Tai |Ta1 | Tq h P
in. H,0 | £t3 £t3 g °F |°F °F |in. Hg | min v | aHe
ws.ow| 72 |77 |77 |78
/e | 0T S0 il [PV PP
5850 | 7 |79 |77 is3s 773 |l
2 ysgso| 72— 79 |77 |7%= s
4' ”~ : l%'Bz ] »
i | ! Y2052 72 | 81 | 77 exgs % g0 |97
L 41705 72 | 8/ 7’7'7%2-‘»"/5 V
LY 172 22 r '
- w302 72 ¢z|77 3925 L1 (1Y
Post-test average*** ‘HI /47
( -Vw_ ) P )( Ty + 460 ) | (0.0317)( aH ) [(T_+460)( P )
(Vg )Py + AH/I3.6)(T, +460) | (P )(T, + 460) [( v, )|
(/2 W 2453 s ) | eap)sve ) [Srz)(/33y )] 2
(5 ) 22¢y W32 ) | (28g3)(s3g ) U M
(7 ) 283 NS3ts ) | Lozn)so ) [S32) (1047 7] 2
(f202.) 226y NE32 ) | (2e3)(538s ) U . 7 L
— 2
(3 M 29¢3 Ns3gas) | Laap) st ) [ts32)(,735 )]
(1326 ) 2f¢y )N S32) | @¥ss)s3zas) I 43 )
~"To be the average AH Qsed during the test series.
**To be the highest vacuum used during the test series.

***Post-test y must be within the range, pre-test y +0.05vy
Post-test Ad@ must be within the range, pre-test AH@ +0.15

Figur;e E-7b. Particulate sampling meter box post-test calibration. _
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THERRI JOUPLE DICITAL IKLIZATOR
CALIERATION PATA SpcrT

bl L L N T T Ty A g m m m W -

: EQUIVALENT © DIGITAL IKDICATOE .
TEST FOIKT:  MILLiVELY © TerF 201023, | TERFERATURE READING, ¢ DIFFZRINE ~

K3 SIGNL @ e F f deg. F Poos
T wer 1 e co : a;
""" TN N W O
...... fu- 2.8 ) 200 '- ,Qj)él_ ano

¢ £.052 300 30 N
...... ;“i g;; no-“iMQQO -:hO
""" S e T T

_ ? 2“_22.25: a0 _1004 ’:.17

e il T T — L

6 omus g 130¢ Fa3 -

R Y

Tlpgs T

10 @ anm 1920 'QOG :,15

L T TP

Perzent dlffereace sust be fegs than of eqw! to 0.51

Pezeirt difiesezze:

(Equivaler! tesperasure, dex R - Digita! Indizator- tnmunc. deg. tmoon

ﬂriulnl tes;ezatare, 4. D
These, deg. l-dq FOASE

Figure E-9a. Thermocouple d1g1tal 1nd1cator ca11brat1on
data sheet.
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THERMOCOUPLE CALIBRATION DATA SHEET

Date: /,;2//5/1’5' g Thermocouple No. : 3
Calibrator: f;., 'IZn‘fx.S Reference: _Asm 2=
Range:
Reference
Reference thermometer . Thermocouple -
point Source,* temperature, 1 temperature, Difference,
No. 33 °F Lo
1 2 mFl ]2 n,
2 1 32 32 e,
3 3 210 & 10 0
4 4 24 “2¢ o
*Source: 1) Iece Bath
2) Ambient
3) MWater Bath
4) 011 Bath
**Percent difference
Reference temp. °R - thermocouple temp. °R x 1005
EReference temp. °R)

where °R = °F + 460

Each ;ercent Qifierence must be less than or equa]_to'l.Sz. ;

(3

Figure E-8b. Thermocouple calibration data sheet.



THERMZZOUPLE DIGITAL IKDIZATOR
CALIBRATION DATA SEEET

CALISRATICN DEVICE NO: D\ ) BANGFACTURER:

-—— - - s el e e

: .+ FEQUIVALENT | DIGITAL INDICATOR ¢
TEST POINTD  WILLIVOLT | TEMPERATURE, ! TEMFZRATURE READING, |  DIFFERINCE
N0t} SIGNAL @ deg. F ! deg. F : 4

-------------------------

oo 0 () 0

.
——— - -
-y

2 1.5 100 - ‘O{ -J.é

...---?---f 3.818 5 200 L &Ql g __/5 -

i; & 1 B.052 300 30( .:J..

1 S 8.314 400 _'- L{.OO : 0

6 1 100 se ¢ ‘.
R T
______ 9 _ 36. 165 1609 --..,-..KOO a ' : /0-‘
100 a7 f 1900 ! lq 03 : ,/3
Percent differencze sust be less than of equal to 0.5%
Peccert difieresce: |

v (zqus_vaienz teaperature, deg. R - Digital indisstor t.-;eratn;e, deg. 1)1100%)

(Equivalent tes;eratare, de3. B
Where, de;. R = deg. F + 4B0

Figure E-9c. Thermocouple digital indicator ca11brat1on
data sheet.



THERMZTOUPLE DIGITAL INLIZATOR
CALIBRATIDN BATA SHEET

Iadi: INLICATOR §2:

---..--.

2[24) %

0°TEATER: 6? /4% SERIAL WD L
cussias sy un-:y7_—mnmu :,g___w _____
------.--f;--.------.---; EzU:#&L;*T fODIGIAL wolcaTe ;- .
TEST PRIKT:  MILLIVOLY : TEOFPERATeRs, ¢ TENPRasTuRe READING, & DIFFZEEME

LG I 1 (71 deg. F ¢ deg. F : 4
"""" {"'5"'-'8.2;2""3' o | ¢ 22
e e
“3_ e 201 /s
‘ A N o
| L1 8.314 400 -:: Yoo :. o)
I o I < & | elo
B 7 22.%1 3000 997 f‘.z,
6 2.3 1300 /295 .28
e N ey s
0 @i ;oo ;|

X
N

- a /8%

Perzent differeaze sust be less than of equi to 0.5t

Pecgar: dif hu::c

(Equ‘nln‘ tesperature, deg. R - Digiial Indicater tnaentnc. deg. DIL100T)

------ ——

(Eq*iuleat tesze: at-m. ée. h
Uhe... dej. B = dq Fo 452

F1gure E-9b.
data sheet.

Thermocoup'le d1g1ta1 indicator cahbratwn




and appréxirnately 110°F. The thermocouples agreed within 5°F of the reference
thermometer. The thermocouples were checked at ambient temperature prior to the
test series to verify calibration. Calibration data are included in Figures E-10a through
E-10d.

Impinger Thermocouple

The impinger thermocouple was calibrated by comparing it against an ASTM-3F
thermometer at approximately 32°F and ambient temperature. The thermocouple
agreed within 2°F of the reference thermometer. The thermocouple was checked at
ambient temperature pﬁdr to the test series to verify calibration. Calibration data are
included in Figures E-11a and E-11b.

'Trip Balance

The trip balance was calibrated by comparing it with Class-S standard weights,
and it agreed within 0.5 gram. Calibration data are shown in Figure E-12.

Barometer

The field barometer was calibrated to \)vithin' 0.1 in.Hg of an NBS-traceable
mercury-in#glass barometer before the test series. It was checked against the
mercury-in-glass barometer after each series to determine if it read within 0.2 in.HG. Hf
it did not read within 0.2 in.Hg, a correction factor was determined for the last test
series. Calibration data are included in Figure E-13.

Orsat Analyzer

The Orsat analyzer was calibrated before the test series by determining the
percentages of oxygen, carbon monoxide, and carbon dioxide in a calibration gas
cpntaining known percentages of each. The analyzer read within 0.5 percent of the
known value for each gas. . Calibration data are shown in Figures E-14a and E-14b.

Low Flow Dry Gas Meter

. Thelow ﬂow dry gas meter for the charcoal sampling train is calibrated against
-~ an electromc bubble meter at flow rates of 1, 0. S, and 0.25 Irter/mln After the

E-19




THERMZIGUPLE DIGITAL IKDIZATOR
CALIBRATION DATA SHEET

e i - ——

OPERATEHS . MQS_‘_‘ | SERIAL NO:

e b o - -

CALISRATICN DEVICE NO: 2

-------------------

; !OEIWALENT © DIGITAL IDICATOR ;|
TEST POIRT:  MILLIVOLT ! TEMPERATURS, | TEMFERATVRE READING, :  DIFFERENCE

KO} @ SIGNAL @ des. F ! deg, F : ]
""" e T T
~ 2 1.520 100 10| ::‘/g

oAl i 20 P 200 i-.f:)

¢ e i 20 i 30! i 13

S foaam I am f 3qq e
..... € ¢ S0 i 50 50( [0
) 7"in$1 Poog00 51001 §J¢

8 PoBas 1 a0 / 30 - 1// ........

9 i e 1602 [po] - 05

foor T oy om0 IQOI P04

Percent differenze aust be less than of equl to 0.5%

Peceent difference:

(Equivalert tes,¢rature, deg. R - Digital Indizator tenperature, deg. 1)(1001)
(Equivalent tes;esatare, de3. M) ’
Vhere, deg. K = deg. F + 480

Figdre E-9d. Thenndcoup]e_digita] indicator calibration
data sheet. :



L lgata PO

FRY GAS THIRNMOZOUFLE
CALIZEATION Data cuzzT

2/2 ",/ %

N7

Tnermocsusic No:

ET-7

Ee:’eren:c—:JjTﬂ_ 2F

PHLET

Reference Felerence
ooint Source! thermogeter Thermocauple
No. ' tesaperature temperature Lirference
deg. F dec. F ceg. F'°
: 1 72 xd! !
- )
2 2 24 k34 (2]
N 5. /%0 /40 @)
OUTLET
Feference Reterence
point Sourge! thernozeter Thezmocoupie
L leBperature | tempersture itrerence
aeg. ¥ deg. F ' deg. F'°
1 : 72 7| [
- 3y. 2s !
= : /0 /39 _ ]
Lurlx : droizes
cC WEIII g
R M T S T T Il T oz o omeieen

Figure E-10b.
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[EY GAS THIRMOTOUFLE
1SR

[re74 SHTZT

R R R A
P T T

seference retesense .
voint | Zouroe thermopeter Thermoooupie
N tenperature temperature Dirrerence

deg. F . deg. F deg. F°°'

3 7 72 )

: 34 3s ]

[ )]

/So /SC 0

rence Feierenze

ini Trurse! Thermomete

r Thesrmogoouzice
leELPEraTUrE TEMPErZIUre vifrerence
ceg. ~ deg, F geg. FU°

I
(#V]
~X

~ |
~L

- L=z rar=
- T T aes
=T oAt o=
- L T E Y
. : - .
TEIenls 287 GE LEIZ CtEn % oo, T oneomre Tz

Figure E-10a. Dry gas thermocouple calibration data sheet.
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Date:

DRY GAS THERMOMETER CALIBRATION DATA SHKEET

12-25-39

Calibrator:

J Neese

Thermometer No.: V13f13

Reference: ,451M’3F

-_

Reference Dry gas
7 Reference thermometer thermometer
; point Source * temperature, temperature, Difference,
No. °F °F b R
1 2 72 | !
2 L 32 32 0O
3 3 IS |58 0

—_————

:% *Source: 1) Ice bath
: 2) Ambient
3) Water bath

%_ **Difference must be less than or equal to +5°F.

Figure E-10d. Dry gas thermometer calibration data sheet.
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Date:

Calibrator:.j;.kﬁeQﬁgg.

DRY GAS THERMOMETER CALIBRATIO.N DATA SEEET

4 -99

Thermometer No.: VB“J

Reférence.: ASTM ~ 3 F |

Reference Dry gas
Reference thermometer thermometer
point Source * temperature, temperature, Difference,
No. °F °F b 2
1 2 T4 13 |
: ! 34 3Y Q
3 3 95 143 0
*Source: 1) Ice bath
' 2) Ambient
3) Water bath

**Difference must be less than or equal to +5°F.

Figure E-10c. Dry gas thermometer calibration data sheet.
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IMP INGER THERMOCOUPLE
CALIBRATION DATA SHEET

Date: ZE {2/27 Thersocouple No: I"37

’

Reference Reference
point Source’ thernoneter Thermocouple
No. , teaperature tenperature Difference
deg. F deg. F deg. F''

1 1 7’6/ 79/ .go‘
: : | 32, | 32~ | T

150urce: 1) Asbient
2) Ilce bath

r+Difference sust be less than 2 deg. F at both points

Figure E-11b.  Impinger thermocouple calibration data sheet.
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IMP INGER THERMOCOUPLE
CALIBRATION DATA SHEET

w Date: //'f/‘/ I | Thermocouple No: I—l L

Calibrator: ;)7 Reference {/4(//’/? 7 -
i .
I
_
| Reference Reference
point Source' therpometer Thermocouple
No. teaperature | temperature Difference
deg. F deg. F deg. F''
-7 .
1 1 7 ‘7 .
2 py -
2 32 Sy A0

*Source: 1) Asbhient
2) le¢e bath
r'Difference must be less than 2 deg. F at both points

Figure E-11a. Impinger thermocouplé calibration data sheet.

E-24




BAROMETER CALIBRATION LOG

BAROMETER
NO.

PRETEST

BAROMETER _ |

SO | ZEve 139.49186.20 2955 | 2840 | 2952 35 4.

REFERENCE Fy Vi

BAROMETER - / {2i; |

READING 26,2:/3 29 OV /5C Qfé:c-’ 21601 5.5 5 Y 43

: ] )

1

6 oot owo | O/ | .,

, .é}5%4’5"/3?/*="7/ﬁ'?4v.'7§4;€?ﬁ; 746 /51
' WK | Sz | e /A

|DIFFERENCE* oo | olélk -
[oATE 72550 | 2huh]

CALIBRATOR

i POST-TEST

% BAROMETER |

g READING 28 6C D_‘;’ [f o TR

b REFERENCE |* -

g BAROMETER |

3 [N 125 40 2942|350

i |DIFFERENCE *+ tew | 602 | ¢
pare 727/% | ' £/step| g/ 7%
CALIBRATOR | > 1t/ | 217

*Barometer js adjusted so that difference does_not exceed 0.05 in. Hg.

**Barometer is not adjusted. If difference exceed 0.10 in. Hg, inform project
manager immediately, -

Figure £-13. Barometer calibration log.
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TRIP BALANCE CALIBRATION DATA SHEET

Balance _Mass determined for
No. Date Calibrator 5 g |Error| 50g]| Error 100 g [Error

419 711 |T Neese |50 0.0 [500 (0.0 [0 00

H1§ |12/15/99) @ CAYILL |52 | owo| 5040 10 100.d] .20

. . - 0.0
19% | 13/13/37 ©. Chirce | 5.210.20]50.05] 0,0 5| 100.0| s

199 ia/ishss| 0. cAVILL | 5.1 1040|5000 010 | 10015 0,15

METLER| 13153 | 0. CARIL & | 5 00,0 | 5900 0.0 9294 5. 07| <=

e E— N T N N

Error must not exceed 0.5 grams at each point.

Figure E-12. Trip balance calibration data sheet.
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PEl ASSOCIATES, INC..
11499 CHESTER ROAD
CINCINNATI, OHIO 45246
{S13) 782-4700

_ Reference Gas:

Matheson Gas Products, Inc.
Cylinder No. 4

Orsat No.: /q’?

Control No.
Analysis: C02-'5
Co0- 20
ORSAT CALTIBRATION DATA SHEET
Gas: (:ZEL
2.9 100 10 <

- —
—

Calibrator| Date PN value

determined

DL | Y| s7=| jo.0

0) LoaL | fon 57 co.0

o

(RIs Jof1g = | .0
BGML\’ 7/”60 500“\ 9.9

M Croma ™
o - el A 7
Lo [2— _L---.,[‘ /"=£" ﬁr.:r'\ * e

7 AR

{

Q/,,/g& 9//5/1. ‘ngz 7 g

Figure E-14b.

Orsat calibration data sheet.
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PEI ASSOC!ATES, INC. Reference Gas: Matheson Gas Products, Inc.

11499 CHESTER ROAD cy] ."nder No. 4
CINCINNATI, OHIO 45246

Control "No. ]
(513) 782-4700 A‘na]ysis: Coz‘ S
0,- /O
Co- 2,0
ORSAT CALIBRATION DATA SHEET
Orsat No.: /Lllc; Gas: CO e
| 45+ 5o 5.5
Calibrator| Date | PN det\::ar:nl;'ened‘ " '
O. CAHILL | 390|700 5.0 : JI
D.cosnt|6/stojs7e| 5.0
(Rt s s | 50
4L | uhofe | 50 [
AN
: _-'/,J:,,,f LY. RrJny, P, %
/ i :
L7 oy | <
gﬁ@{ 73 /% s | S0

G AW | gfirfp T <o

Figure E-14a. Orsat calibration data sheet.
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DRY GAS METER PRE-TEST CALIBRATION
(LOW FLOW «1 LITER/MINUTE)

DATE._.w' i _ meTERconsoeno: YB-/ -/

CALIBRATIONBY: ], A/eese, NOMINAL RLOW RATE: 2 4 AIERSMNUTE
BBBLEMETERNO: L7655 - noro.serne S3_
RUN# 1 RUN &2
i BURBLE METER . DRAYGAS METER BUBBLE METER DRY GAS METER
i COL TN . CONDITIONS: CONDITIONS: CONDITIONS:
_‘ A, L= - votume initiat (vml): 2.3 Ojiars | wmp. (Tom) Z22_ deg. volume infial (le):mnérs
bubble meta . ; &2 ; :
¢ e ames ..%) 'vuu:;:u (Vmio.ZiQ.mF btie maartmes (Obr) volume final (Vmf):
mp. : L . initi i):
vmin. . Z07F ymin, P i3t Tegmi 100 min. 5 [OOZ ymip, ™™ 1 (Togmi
003 tamp, final (Tdgmf): deg. F wmp. final (Tdgmt): oeg. F
2:GL0/ vmin. g: vmin : 2/ wmin. & L20L. vmin. 7
/ 02 wmp. avg. (Tdgm) deg. F 2. omp. avy. (Tagm). deg.F
3 len. 7: Imin. time, dgm L42 min. 4002 vmin. 7: {002 ymin, tme. dgm L2 min.
4 L93 . Avg: ml’m‘m calculswdy « oa 41%"‘“'& Avg: @Lllmh. calcuiated y =
| Aunss
' o YNV (Tom o 480)
| IUEBLEMETEH mwms:n . O%m (#vg. Tagm + 450) (vme, cgm)
temp. (Tbm) ZQ deg. F voiume intial (vinl): 75 Ojnars
btie et s Qo) voiume final (V0750 iners Yo JSBM_
. . : Cigm
1: m-vﬂ'lh 5: Mvmm P Intial (Tagmi):

z&vﬂm s% emp. final (Tdgmi):
Vmin.

. avg. -
Umh. 7: .mp. avg. (Tdom)

mﬂ Avv i """"z": .519 | averaasPReTESTY. ¢97

Figure E-lSa. Dry gas meter pre-test calibration.
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bubble meter is connected to the gas meter inlet, the meter is operated for 5§ minutes
to stabilize flow. After warmup, three separate calibrations are made with a total
metered volume of 5 liters and at Ieast seven bubble meter flow rate readings. Bubble

meter readings are acceptable if the ratio of the shortest time to the longest time is
greater than 0.95. The meter calibration factors for all thrree runs must agree within
+0.02 Y. The pretest calibration data for the meters used in this test are shown in
Figures E-15a through E-15f. Post-test calibration data are shown in Fgures E-16a
through E-18d.
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DRY GAS METER PRE-TEST CALIBRATION
(LOW FLOW «1 LITER/MINUTE)

DATE: Q'g‘?q | METER CONSOLE NO: M
casrationey: _J. NMeese NOMINAL FLOW RATE: S \TERSAMNYTE
seaEMeTERND. £765-5  roto.sermne 51?

ARUN#1 RUN#2
BUBBLE METER DAY GAS METER BUBBLE METER DRY GAS METER
CONDITIONS: CONDITIONS: CONDITIONS: CONDITIONS
. e - volume ifital (Vmi): 3 9[ 0 jitars | @mp. (Tbm) .L deg. F volume initial (Vmi): 5. 0_—_0. fiters
Jubble meter umes (Cor.; volumae final (Vfﬂf):immorc bubble mewr times (Qbm) volurna fimal (Vmt): 5.0 bters

(litsre'minute)
. 503 Lymin. 5.5_D’iiwmn. wmp. initial (‘fdgmi):iLdog.F 1@"“5::“?&3 ymin, TP il (Tdgmi): J_deg. F
'm.mndfilu.g- Fl B ) .
2907 vmin. 6801 L vemin. .mp . (:rgm)_ A . 2505 3 imin. 6020 vmin. T B (Tdmf):ﬁ?d-g.f-‘
15044 ymin. 750 iy, T (T Q.d..g' D3 min. 2853 i, M) ces-F

_ time, dgm 2 min, tme, dgm min.
-mlﬂmﬂ- Aw:m Vmin, calculatedy » ,E_ 41%0“““‘- Avg:ﬁz Lmin. calciatad y «

RUN# 3 :
. mi-Vm « 480
BUBBLE METER DRY GAS METER " « 460) (b
: : m'. T <0y, o)
mp. (om) 72 geg. £ volume inftial (Vmi): G5 -Ojars |
uibble mmmm:; )(Obrn) volume final (Vi) //- Y= QM: -
522 glfrmn .. wm' wmp. inftial (Tagml): .F
temp. final (Tdgmi): .F
Vmin. |
40K 6 @3..(2 Vmin. wmp. avg. (Tdgm): deg. F
3011 vwin. 7:8302.8 vmin. '
time, dgm “ | averagePRETESTY 995
wlﬂmﬂ- Avg.mlfmm. calcuamdy » i R

Figure E-15c. Dry gas meter pre-test calibration.
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DRY GAS METER PRE-TEST CALIBRATION
(LOW FLOW «1 LITER/MIN UTE)

e _9-8- 89 METER CONSOLE NO: -‘Lé;L_
CALIBRATION BY; :J— | 66 €/ . NOMINAL FLOW RATE: / ?{ LITERSMIN
BUBBLE METER NO: ﬁm ROTO. SETTING
RUN & 1 ' . RUN # 2
BUBBLE METER DAY GAS METER BUBBLE METER DRY GAS METER
CONDITIONS: CONDITIONS: CONDITIONS: o CONDITIONS:

=mp. ('"5"').'3Ldeg. F volume initial (Vmi): 30. Djigrs | wmp. UM).&M- F volume initial (Vmi): 32. 5 jrers
bubble meter times (Ob 2.0 bubbie meter times (Qbm inal (Vm#)26. 5

o (& e ¢ itT:i: )( m) volume final (Vmf) hers 0‘ m (Qbm) volume final (Vm) fiters

o incne) 7%
1:2_1125min. 5: 44.0;,“.-._ ‘:"mp' '"::: ﬁ:oml): :_ 122fé.f|fmln. sﬂi’ﬂ-umm. "::":::g:g:zﬁ dag-:
22473 ymin. ¢ < &4/min, P. fnal (Tegmd) %5 22865 vmin. 622 i, P ¢ s

wmp. avg. (Togm):L_deg. F wmp. avg. (Tegm): 2.5 eg ¢
3047 Limin. 7,252.0 ymin, m:m,,, m: 3% [vmmin. 9.2 0 i, o

time, dgm min,
'M Vmin. AVU:M Venin. calculaedy « Lmﬁ_ 4:47%: ] bmin, Avgzw Imin, calcuiated y « /‘ioaL

RUN¢3
. , w.n - ’!M'-Vﬂ'li! ! !b_m - ‘-50!
BUBBLE METER : DRY GAS METER . Togm + ima,
ues : R (&vg. Tdgm + 450) (uma, agm)

wmp. (Thm) 2& deg. F volume inltial (le):3 20 Jivers -
bubble metar imas (Qbm) voiume final (Vm0):40. 0 iugrs Yo Obm_

2% "rvminuna) wmp. intial (Tigmi): 2 _cmg. F| O
1:&26-Ovmin. s:w vmin. P ) i _- :

224f Ovmin. 6:348.9 yin, ™l (Tagmt: 3[_seg.F

: _ =mp. avy. (Tgm):. deg. F
:%::: :@;w “‘m-ﬁ‘ 0 Q'"i" - avemcepretesty. __[-003

calculandy « £ 00

- Figure E-15b.- ny gas meter pre-test calibration_."
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DRY GAS METER PRE-TEST CALIBRATION
(LOW FLOW <1 LITER/MINUTE)

DATE: . {l'lg‘ﬂ

CALIBRATION BY: j . N ecse

NOMINAL FLOW RATE:

METER CONSOLE NO: M

_.5o

LITERSMINUTE

RUN#1 RUNS2
BUBBLE METER . DRY GAS METER BUBBLE METER DRY
CONDITIONS: CONDITIONS: CONDITIONS: m _
wmp. (Tom) 72 dag. F volume inital (vmi): SB.0 jugrs | me. (Tom) /2 ceg. F volume irétial (vmi): £3 5 srars
bubbie meter tmes (Qbm) volume final (anmm butbie meter times (Cbm) volume final (me);%/-i/hm
(Itera/minune) wermp. inkia! (Teigmi): 05 (larwminute) » . gzé
121 tmin. s: : 2001 vmin, 1: 236 vmin 5:500.0 ymin, TP Ml (Tegmi: F
203 vmin, 6 DIy, P Tl (Tgm: 2826 wmin. &S pn ™0 (g [2 L omg P
0.3 DIl i, W crdem)_ius F ‘T wmp. avp. (Togm):L2.2 aeg. F
LY L hmin. 7: 2036 ymin. tme, dgm 2% _min. 3:9B.6 vmin. 7:276.2 vmin. tme, ogm 2.3 min
“M""‘h M,;az, Vmin, calculated y » 4:@2"“!- Awﬂ.’:.unh caiculated y =
. RUNe3
. . f-Vm o 460
u&sm mvmsusrsn Qdge (avg. Tdgm + 460) (tma, ogm)
-mn.mm)l& deg. F vdmi'lﬁll(\mll)é
bubbis meter imes (Qbm) volums fina! (Vmf):

ra/minuts)

5:22-0_ vmin.

Figure E-15e.

G

wmp. intial (Tdgrmi): ﬂm F
temp. final nmnlﬂm F
wmp. avg. (Togm):.LO7 aeg. F

tme, dom
calaiswdy «

min.

Ya 0N
Qagm

%

AVERAGE PRE-TESTY =

Dry gas meter pre-test calibration.
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DRY GAS METER PRE-TEST CALIBRATION
(LOW FLOW <1 LITER/MINUTE)

DATE: j& -Q_S-fﬁ
casranonsy: . eese, NOMINAL FLOW RATE: A5 LIERSMINUTE

BUBBLE METER N0 Mmsmm 7.

vermcosasre: UB° 3

RUN#1 - RUN#2
BUBBLE METER onvmsuersn : BUBBLE METER DAY GAS METER
CONDITIONS: CONDITIONS: CONDITIONS.
emp. (Tbm)z&d-g F volume inftial (Vmi); smp. M)Z&_m F volume initial (Vni): 920 ters
Mu.a'n":r:rr:nmu';)‘m) ‘:ux::-::r (v.n:)) m.,.F bubbie meter times (Qbm) h:.,::w ﬁ,,:T, (Vm_f).' /.Z 174 mF
ﬂfﬁLme sw Vmin, w:p 6 I(T:Wf) 1 u“ﬂlﬂ- &Vm .: final ﬁm?'/m)‘ . E
na W .
22423 ymin. 6244 min, . " 22560 min. €200 i, T O (T > 403?*9
3 mp. avg. (l'dw) -F %5 omp. avp. (Tdgm): 22 deg. F
344 vmin. 7:243 i tme. dgm 3 min, | RLIwmin 2%l ymin, sme, dgm LL2L min,
1:271 vmin, Avg: 2@ Vmin, calcuiamdy « 4'2521!@':1. A2 ymin, calculated y «
RUN#3
BUBBLE METER ' DRYGAS METER Criom = S =
con : : ; (avg. Tagm + 460) (tme, dgm)
Wmp. UM).ZLd-g.F vuumiiw(vﬂu):ﬂ;m
bubble mewr ymes (Cbm .5 ' ' o Obm
(II":r:rm nm:'m( ) volume final (V)220 _iars Y
min. 25777 temp. intial (Togmi): Jﬁmm . Ggm
i min wmp. final (Tdgmf).
Vmin. 6 &ﬂlmm !ﬂ .
wmp. avy. (Tdgm):
a.ﬂmm 7:3%_0. vmin. wme, dom . PRETESTY ?qg
42577 i, Ihw.2£§1,.mmn. calodamd y « o ;

Figure E-15Id. Dry gas meter pre-test calibration.

E-34



DRY GAS METER POST-TEST CALIBRA_TION

(LOW FLOW <1 UTERMINUTE)

B/2%5 /9, WETER CONSOLE NO; _% PRETESTY: -&
tondl sts NOMNAL RLOW RATE: z Z5 IM"_’E
LY .
PRQIECT MANAGER: W2 e BBALMETERNO: 3 71°F  poro sermen A A
Ll tete PROJECTNO: . Sar/C
RUNg1 ) RUN¢2
BUBBLE METER ‘ DAY GAS METER BUBALE METER | DAY GAS METER
CONDITIONS: ConDmonsS: CONDITIONS: | CONDMIONeS:
e (Tom)_76 _ ceg. F volume inital (Vml): TG e wnp. (Tom) 22 deg. ¢ vokume inttial (Vnl): 77 g1ony
bbbmlmu(&m) volume fing 227 e mmmm) vohume fnad (Vnf): 70 2 gigry
(fmrv/minca) nnm! ¢ E (@ara/mirxsie) ﬁ'f
250 Vmin. 5, 2937 (P inltial (Tograh): 27 e, 8T tmin. g 298y Wmp. intte) (Tagmiy: 2.9__cieg.
L0 i, g 2522 s ::-f:gﬁﬂm: 2252 tnin. €352 gy x“gﬁ-i
282 vmin. 7:. 2502y tme, dom [eOmin, | 32987 vmin T:aZS2 tmin, tme, dgm LY min.
27 vmin. Avp: 22Y9S vmin, calatawdy. 97/ 4Rz Vmin A 299 min cakainiedye_ /00 (r
_ RUN¢3 '
. (Vim{-Vimi) (Tt . 450)
- H
BUH!EIGHE? unvGAsuEn? (nq.ﬁtnn~4ﬁnnhhuﬂvm
’D-M)—LQ.W-F dmmwu):ﬁbm
ble ' .
ﬂimm)(%) wlumo.ﬁ'ul (Vm0: /05 inees Yo G0m
LT vmin. g 20Ny YT Gl (Tograg): L0/ _gqq £
ve ) ®wmp. avp. (T dgm):/20-S 4o F
Y83 vmin, 7:-'_2.V_ZL. VmiE, time, dom (LSO min,
2 i g 29 e, ity o2 AVERAGE POST-TESTY. __ 993

Figure E-16a: Dry gas meter post-test calibration. _
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DRY GAS METER PRE-TEST CALIBRATION
(LOW FLOW «1 LITER/MINUTE)

DATE; /- ;?'ﬂ' METER CONSOLE NO- _U..E’_.3_.._
CALIBRATION BY: :)_ f\ées& NOMINAL FLOW RATE: / ! 0 LITERSMINUTE :

BUBBLE METER NO: Mﬁmam ¢

RUN ¢ 1 _ RUN #2
BUBBLEMETER DRY GAS METER BUBBLE METER - DRY GAS METER
CONDITIONS: cquomous: CONDITIONS: CONDITIONS:
emp. (Tbm) ﬂ deg. F volume initial (Vmi): %mn wmp, (Tbln)z& Oeg. F volume inftial (Vmi): ﬂQfmn
bubble 'amm )(Qbrn )  volume final (Vmf): 0 Iters | bubble mm )(Obm) voluma final (vm)wm

11&”"““— s:ﬂLDme. e inhia (qurnl):.LD.%.&g.F 1 #J-lnnin. s:lmé_ imin tome- fnftal (Tdnrni):.[m_dq.F
203 . 604 T ﬂdmoﬁm.F 29974 e, 61005 i, ™ 12! T LT g ¢

wmp. avy. (Togm): LS _ceg. F womp. avg. (Togmy:L0E.5 ceq. F
: 2200 vmin. Avg: JLLL vmin., calcuiated y e (205 ymnin, szm'ﬂﬂh calculated y =/ Vi
RUNS3

BUBBLE METER . DRY GAS METER . Togm + .

CONDITIONS: CONDITIONS: - (819 Togm + 460) (me. dgm)
wmp. (Tom)_J ] _deg. F volume initial (vmi): {03 Oars
bubble times (Cbm vmi):J[3. Yo OOM_

(lmm :unm( ) votume final (vn): /3. O inars oo

L00L vmin. 5. [0 i, - i) g [ g ¢

wrnp. final (T dgmnﬂn-g. F

X/ m =mp. avg. (Tdgm): deg. F
3 bmin. 7: bmin. time, dom L2 min. gs-'
L0 vmin, Avg: L3y,  calatandye. . “'E“‘“EP“E'TEST Ya ? .

Figure E-15f. Dry gas meter pre-test ca]i‘bfation. |
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DRY GAS METER POST-TEST CALIBRATION
(LOW FLOW «1 LUTERMINUTE)

MTE: B/30/90

wererconsaEnx W83 - ppevesty: L, 998

LANT —L,L_#‘fw Sgextne : NOMINAL RLOW RATE: . % LITERSABAITE

3 s
. G lE
RQUECT MANAGER; 2 A*:g-""-/_. /_ —  GBAEMETERNY /37772 potoserea L2

ALBRATIONBY: ___ D, (abd, PRAGUECT NO:: Sev/t
RUN ¢ 1 RUN¢2 -
BUBBLE METER DAY GAS METER BUBELE METER DRY GAS METER
. (Ttm) 2 O _ceg. votume ttal (VaN): 00 shars | . (Tom)_Z0_geg F volume knttial (Viml): 03 S1ars
Hbie mater imes (Qbm) volume final (Vemf): <223 butibie metr times Mnn:_’”_é_m
(Rere/miresia) w(f(v Os_hsF )('Obl'n) vokume fna! ¢
250 Vmin. 62530 i, P o). L0 Zxieg. 12520 5. 2530 1y, ST Wit (Tdomi): Lo deg. F

2528 tmin. 612578 ymin, TP Tl (Tdgm):LR3 deg. F 2 2 .c35/ wmp. feal (Tdgmf) LR _ceg, F

wmp. avy. (Tdgm)=£22:S deg. F . ):Le3.S cag. F
:_L/, Wmin. 7:.2578 ymin, tme, dgm 0. 85min. | ¥ Z32mmin 72530 pnin w“::z 2. 8Bmin
2572 vmin, Avp: 252/ ymin, akutawdy « ‘zéé 42527 wnin.  Avg: . 2520umin caloistady e _p P75

AUN¢3
- Mﬂﬁ“‘lﬂ)ﬂ'h'nodﬂ)
WLEMEI'ER %- e s
CONDMOnS: TR (avg. Tdgm + 460) (me, dgm)
P.(Tom) 7 O _ceg.F volume inftis! (Vinl): /2% fivars
bie &
ety S ket V22 mr | -
E20 tmin. & 2533 i, okl T L2 . ¥
530 bmin §: 2597 pmie, 0P Gl (Tdgmn: deg. F
$33 .. wmp. avy. (Tdgm):L2Y_ceg F
222 vmin. 7;, 2533 g, vme, dom 422 e,
533 vmin. A 2532 i v lOlZ AVERAGE POST-TEST Y « . 785

.Figure E-16¢c.- Dry gas meter post-test calibration.
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DRY GAS METER POST-TEST CALIBRATION
(LOW FLOW <1 LITERMINUTE)

DATE: 8/24 /10 \ETERCOVSOENY: LB - premesty. . 95S
PLANT: ﬁxufbs—p 5%4¢t049f*' ' NQMNNJWGWRKuz_ S0 LITERSMMUTE
PROJECT MANAGER: [ bz 24 BUBBLE METER NO: .LéZZ:iz_.nonmsEnrn Z8__ _
SALBRATION BY: R 14t.0, PRAJECTNO: . S00/ 6
RUN ¢ 1 _ RUN¢#2
BUBBLE METER DAY GAS METER BUBALE METER ' DAY GAS METER
CONDITIONS: camm ) CONDITIONS: CONDITIONS:
mp. (Tem)_20 _ dag. F votume intal (Vnl)y: 0 facs | . (Tom)_Z0_gog F volume lnftia! (Vm): _Z'S ey
Hble mewr times (Qtxm) volumae final £S5 mers tutble meter timas volumn : 70
(iors/miruna) u:;ﬂ “mm_ao " (Racamicane '“‘“V”?;:E—ﬂ-=
2EIUmin 5 503 Yy, OO Ikl (Taged): il B EVEC2 Jreney 5: 1205y, - YRAI (Togi: -
o3y voss . mpfnal (Togm)e T3 g ¢ v pu wenp. Gl (Tagme) 23 cgg, F
. in. & Vmin, wmp. avg. (Tegrmy: 4.5 F 22297 vmin. €:272Y7_ tmin, - ?¥ E
See3 . Soe3 y P. avy. -qu Yors w03 enp. avp. (Tdgm)e LY deg.
223 vmin. Avg: 2 S% 3 ymin - 3 €22 vmin Avo: . Vmin. - 992
cakautsmd y Avg crladnedy._, 79 2
RUNg3
. W-men.m
-—“u—____.__
CoNDTIONS: TR (avy. Tdgm + 460) (ime., ogm)
P.(Tem)_70 geg F volume initial (V):_ 20 jnars
bie meter imes (Qbm A - Ctm
st (Com) wnnufnnnmm¥1;;rxun Y
7 v, 5. 9997y -mp.wnw..%mf e
< . Wwmp. Snal (Tagmn): 1.7 _deg £
1775_vmin. 6: 1375 yenin, Ny
947 p wmp. avy. (Togm)- TC _aeg F _
—LVmin. 7:,Y955 ymm, e, dgm 258 min | 99/
255 vmin. Avg: I%7 i ‘alatimdy. 772 AVER STTESTY~

Figure E-16b. Dry gas meter post-test calibration.
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APPENDIX F

PROCESS DATA
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DRY GAS METER POST-TEST CALIBRAT_ION
: : (LOW FLOW «1 L!TER/MINUTE)
i
- 8/30 /90 _ MeTERCovsOLEN: L83 - ereresty: . 95T
' PLANT: i ézgaagagéL._:;Zg‘;hJZLﬁa__ itlu#tﬂunvnufa 220
, ) . Ry T
| PROUECT MANAGER: L Lo f . BUBBLEMETERND: ’_”i_nmo.m Z7 __
1 CALBRATION BY: ____inlfég________;____ PROJECTNO: ___ 520/
! RUN ¢ 1 _ RUN#2
BUBSLE METER DRY GAS METER BUBBLE METER ' DRY GAS METER
CONDITIONS: CONDITIONS: CONDITIONS; CONDITIONS:
omp. (Tom) _ 20 _ gag. F voiume el (Vel):_F Y piaey | wme(Tom)_ZO goc ¢ vokrne ntial (Vin: B 7 s1arg
wole matar tmes (Qom) volume el (Veat: 87 mars | tuttile meter umes o) vokane fral (Vinf): 20 _pra
(ervmirena) - ) (Rars/mirzne) ;
. , i, \o-lntial Togmn: 77 cag F| oo lamp. knftal (Tdgmi): B0 _deg F
FuIVmin. 5 583 ymin 12 vmin §: S0y yroun
_ ) _ Wmp. final (Tdgm)-LO2 _deg. £ wnp. el (Tagm)20 _deg F
12353 ymin, 72"—:_“.3..%&\. time, dgm z 32!“.1. a:'-s-..ﬂ.m 7::-‘-‘1.“ . tme,dgm alz l'l'ﬂﬂ:
=23 Umin. Avg: LS@3 ymin calctrwdye o 78V | 4254 tn AV %7 imin, alatredye_, P42
AUN¢3 .
_ (Vmt-Vimi) (Thrn « 460)
BUBBLE METER " vy Toom < 460 oo
| : oY GASIETER (avg. Togm + 460) (kme, dgm)
. e (Tom)_Z5 geg. F volume inital (Veml): /0 Y _jhaes
L i " o
@3 ymin. 5:e524_ Umin. . Inial (Togmi): L2O ceg. F '
_ emp. nal (Togm)-LR. 2 deg. F
22 vmin. 6: .50/ ymin, a0 avg, (Teomid 2 g £ ,
&3 ymin. 7;.5003 ViR, "? '
) tme, dgm 223 min, AVERAGE POST.TEST Y 777
- 3el_vmin, AVG: LS8 ymin, cAltamdy._, P78 T

. Figure E-16d. Dry gas meter pos
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£ State of Louisiana

Department of Environmental Quality

‘dwin W. Edwards
‘ Saverner

Mr. Mark A Cobb
Colonial Landfill
Browning=~Ferris, Inc.
\ P.0. Box 605
Sorrento, LA

Dear Mr. Cobb:

RE: Permit request, Colonial Landfill, Browning=-Ferris, Inc.,
Sorrento, Ascension Parish, Louisiana

This is to inform you that the permit request for the above
referenced facility has been approved under LAC 33:III.505. The
submittal was approved on the basis of the emissions reported and
the approval in no way guarantees the design scheme presented will
be capable of controlling the emissions as to the types and
quantities stated. A new application must be submitted if the
reported emissions are exceeded after operations begin. The
synepsis, data sheets and conditions are attached herewith.

It will be considered a violation of the permit if all
proposed control measures and/or equipment are not installed and
properly operated and maintained as specified in the application.

The pefmit number cited below should be referenced in future
correspondence regarding this facility. '

Done this _Z2 7 ’L‘Iday of w22 Y , 1992.

Permit No.: 2137

Very truly yours,

Gustave A. Von Bodungen, P.E.
Assistant Secretary

_GVB:EK:das

c: Capital Regionai Office

h DFFICE CF AIR QUALITY 2 0. BOX 82133 BATON ROUGE. LOUISIANA 70884-2135

3) AN EQUAL OPPORTUNITY EMPLQOYER : m







III.

AIR PERMIT BRIEFING SHEET
AIR QUALITY REGULATORY DIVISION
LOUISIANA DEPARTMENT QF ENVIRONMENTAL QUALITY

COLONIAL LANDFILL

BROWNING-FERRIS, INC.
SORRENTO, ASCENSION PARISE, LOUISIANA

BACXGROUND

Browning-Ferris, Inc. (BFI) proposes to construct and operate

a gas .collecting system at the Colonial Landfill near
Sorrento, Louisiana. The collected gases will be burned in an
enclosed flare systemn.

QRIGIN

A permit application and Emissions Inventaory Questionnaire
were submitted January 17, 1592. '

DESCRIPTION

The Colonial Landfill is operated by BFI and serves as a
collection and disposal point for municipal and other wastes
generated in the area. The decomposing waste encapsulated in
the landfill produces gas which is primarily composed of
methane, carbon dioxide, and numercus trace organics.

The enclosed flare system will collect gas via a network of
extraction wells. The saturated gas will enter a knockout pot
where condensate will be removed. The gas is then sent to the
enclosed flare for incineration. Design destruction effi-
ciency for hydrocarbons is 98% or better.

Estimated emission rates from the flare are shown below:

EMISSION RATES
{Tons per Vear)

Pollutant _ iscsion Rate

PM,, : . Negligible
SO, 11.2
NO, : - 20.S
vacC ' 32.8
co _ 178.2
HCl 24.5







AIR PERMIT BRIEFING SHEET
AIR QUALITY REGULATORY DIVISION
LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY

COLONIAL LANDFILL
BROWNING-FERRIS, INC. o
SORRENTO, ASCENSION PARISH, LOUISIANA

TYPE OF REVIEW

This application was reviewed for compliance with <the
Louisiana Air Quality Regulations. New Source Performance
Standards, PSD and NESHAP do not apply.

PUBLIC NOTICE

A public notice of the proposed facility was published in the
Gonzales Weekly News, Gonzales, Louisiana, on February 7,
1992, and the Morning Advocate, Baton Rouge, Louisiana, on

February 8, 1992. There were no comments received from the
public.







SPECIFIC CONDITION

COLONIAL LANDFILL
BROWNING~-FERRIS, INC.
SORRENTO, ASCENSION PARISH, LOUISIANA

Permittee shall ensure destruction of emissions to the flare
stack by maintaining the heat content of the flare gas above
300 BTU/scf and by installing, maintaining and operating
according to the manufacturer’s specifications a heat sensor
t® monitor the presence of a continuous flame.







III.

IV.

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

This permit is issued on the basis of the emissions reported
in the application for approval of emissions and in no way
guarantees that the design scheme presented will be capable
of controlling the emissions to the type and quantities
Stated. Failure to 1install, properly operate and/or
maintain all proposed control measures and/or equipment as
specified in the application and supplemental information
shall be considered a violation of the permit and LAC
33:III.505. If the emissions are determined to be greater
than those allowed by the permit or if proposed control
measures and/or equipment are not installed or deo not
perform according to design efficiency, an application to
modify the permit must be submitted.

The permittee is subject to all applicable provisions of the
Louisiana Air Quality Regulations. Violation of the terms
and conditions of the permit constitutes a violation of
these requlations.

The permit application and the attached data sheets
establish the emission and operating limitations and are a
part of the permit. The synopsis and data sheets are based
on the application and Emission Inventory Questionnaire
submitted January 17, 1992.

This permit shall become invalid, for the sources not

constructed, if:

(a) constructlon is not commenced, or blndlng agreements or
contractual obligations to undertake a program of
construction of the project are not entered into,

within two (2) years (18 months for PSD permlts) atfter
issuance of this permit, or;

(b) 1if construction is discontinued for a period of two (2)
yYears (18 months for PSD permits) or more.

The administrative authority may extend this time perlod
upon a satisfactory showing that an extension is justified.

This provision does not apply to the time period between
construction of the approved phases of a phased construction

. project. However, each phase nmust commence construction

within two (2) years (18 months for PSD permits) of its -
projected and approved commencement date.

The permittee shall submit semi-annual reports of progress .
outlining the status of construction, noting any design
changes, modifications or alterations in the construction
schedule which have or may have an effect on the emission
rates or ambient air quality levels. These reports shall
continue to be submitted until such time as construction is

- certified as being complete. Furthermore, for any

4







vI.

VII.

VIII.

XI.

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

significant change in the design, prier approval shall be
obtained from the Louisiana Air Quality Division.

The permittee shall notify the Department of Environmental
Quality, Air Quality Division within ten (10) calendar days
from the date that construction is certified as complete and
the estimated date of start-up of operation. The
appropriate Regional Office shall also be so notified within
the same time frame.

Any emissions testing performed for purposes of
demonstrating compliance with the limitations set forth in
paragraph III shall be conducted in accordance with the
methods described in the Division’s test manual or any other
methods approved by the U.S. EPA. Any deviation from or
modification of the metheds used for testing shall have

prior approval from the Louisiana Air Quality Division.

The emission testing described in paragraph VII above, or
established in the specific conditions of this permit, shall
be conducted within sixty (60) days after achieving normal
production rate, but in no event later than 180 days after
initial start-up (or restart-up after modification). The
Air Quality Division Surveillance Section shall be notified
at least (30) days prior to testing and shall be given the
opportunity to conduct a pretest meeting and ocbkserve the
emission testing. The test results shall be submitted to
the Air Quality Division within forty-five (45) days after
the complete testing. As required by LAC 33:ITI.913, the
permittee shall provide necessary sampling port in stacks or
duets and such other safe and proper sampling and testing
facilities for proper determination of the emission limits.

The permittee shall, within 180 days after start-up of each
project or unit, report o the Louisiana Air Qualicty
Division any significant difference in operating emission
rates as compared to those limitations specified = in
paragraph IIXI. This report shall also include, but not be
limited to , malfunctions and upsets. '

The permittee shall retain records of all information
resulting from monitoring activities and information
indicating operating parameters as specified in the specific
conditions of this permit for a minimum of at least two (2)
years. - ' : : :

If for any reason the permittee does not comply with, or
will not be able to cemply with, the emission limitations
specified in this permit, the permittee shall provi@e'tpe
Air Quality Division with the following information 1n
writing within five (5) days of such conditions:







XII.

XIII,.

XIv.

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

a. Description of noncomplying emission(s);

b. Cause of noncompliance;

c. Anticipated time the noncompllance is expected to
continue, or, if corrected, the duration of the period
of noncompliance;

d. Steps taken by the permlttee to raduce and eliminate
the noncomplying emissions; and
e. Steps taken by the permittee to prevent recurrences of

the noncomplying emissions.

Permlttee shall allow the authorized officers and employees
of the Department of Environmental Quality, at all

reasonable times and upon presentation of identification,
to:

1) Enter upon the permittee’s premises where regulated
facilities are located, regulated activities are
conducted or where records required under this permit
are kept;

2) Have access to and copy any records that are required
to be kept under the terms and conditions of this

permit, the Louisiana Air Quality Regulations, or the
Act;

3) Inspect any facilities, equipment (including monitoering
methods and an operation and maintenance inspection),
or operations regulated under this permit; and,

4) Sample or monitor, for the purpose of assuring
compliance with this permit or as otherwise authorized
by the Act or regulations adopted thereunder, any
substances or parameters at any location.

If samples are taken under Section XII. 4) above, the
officer or employee obtaining such samples shall give the
owner, operator or agent in charge a receipt describing the
sample obtained. If requested prior to leaving the
premises, a portion of each sample ecqual in volume or weight

to the portion retained shall be given to the owner,

operator or agent in charge. If an analysis is made of such
samples, a copy of the analysis shall be furnished promptly -
to the owner, operator or agency in charge.

The permittee shall allow authorized officers and employees

‘of the Department of Environmental Quality, upon
- presentation of ~identification, to enter upon the

permittee’s premises to investigate potential or alleged
viclations of the Act or the rules and regulations adopted
thereunder. In such investigations, the permittee shall be
notified at the time entrance is requested of the nature of
the suspected violation. Inspections under this subsection






LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

shall be limited to the aspects of alleged violations.

However, this shall not in any way preclude prosecution of
all violations found.

The permittee shall comply with the reporting requirements
specified under LAC 33:III.918 as well as notification
requirements specified under LAC 33:III.9%27.

In the event of any change in ownership of the source
described in this permit, the permittee and the succeeding
owner shall notify the Louisiana Air Quality Division,

within ninety (90) days after the event, to amend this
permit.
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SORRENTO, ASCENSION PARISH. LOUISIAKA

Estimated starting date of construction _fuly 1992  Estimated date operation will begin August 1992 Location of plant:_ 15 UTH: _ 405.4 XmE _3336.9 Kkm N

Description of location:_ . Colon]al Landfiti, Sorrento, la,

Dispersion Hodel(s) Used: : NEW_ X OR  HOODIFIED EMISSTON SOURCES Flare Steck
\ . {1ype of source)
R EAARSEEEEESSS=E ""."u"""uuu.n‘..'.“'”n"u.""““Hﬂ".“““""unn"uu"l"n.'nﬂ.-"n“u.“'..“'n..ﬂ..'"u'“"ﬂ""""“""“""""""""""""""""""""“""“""""""""““"“""""“_ﬂ“"“""'".'".nul.-.“nﬂ““-..nw
. ) § SOURCES . .
Emission . Operating : Opersting Schedule

Peint Wo, escript Rate (Max) H/D B/ gy
7 Flare 2150 cfm 2% 7 %2

!

SRR SRR RIS S S S SRS S S SR s RS RS ENE S S S EE IS ST S SSESSSSSSSASISSARESESSSSECAREEREL

“"““"M"""""“"““"”"n"'”ﬂ.ﬂ“““"’.."".ﬂ“'.."“nu“n.""“."“"ﬂ“"““ﬂ.""“un.uuﬂnu‘..-.ull".““ﬂ.....'""""“

’ : ER
Emission : . Feet °F CFN
Point No. EH . $0, Ho, voc o itc Height femp, Flou Rat
1-92 KReg /Heg ) ] 2.56 12.54 &.88 74.48 T.52 s1.52 40.8 sé0.8 . 5.62 75.62 35 2000 120 mec

BERHITIED EMISSIONS |N TONS PER YEAR

Emisslon .

Point Wo, o 50, Ho, voc co Bey
1-93 Heg. : 11.2 20.5 32.8 178.2 24.5









