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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

PROJECT OVERVIEW 1-1

Terra Engineering and Construction Company contracted Clean Air Engineering to
perform emissions testing at the Hideaway Landfill Flare located in Middleton,
Wisconsin for compliance purposes. The flare is used to control gaseous emissions from
the landfill. The flare is required to comply with the Wisconsin Administrative Code
Department of Natural Resources (WAC-DNR) Chapter NR445 LAER Design and
Operating Requirements.

The test parameters included the following pollutants:
Carbon monoxide (CO);

Carbon dioxide (CO,);

Methane (CH,);

Nonmethane organic carbon (NMOC);

Vinyl Chloride (C,H,Cl);

Benzene (C,H,).

* & o & & @

In addition, oxygen and nitrogen were also determined as well as a TO-14 full scan for
organics. Vinyl chloride and benzene were not detected in any samples. A complete list
of detected organics can be found in Appendix F.

EPA Methods 3C, 25C and TO-14 were used for the determination of concentrations of
all parameters at the inlet and outlet of the flare. Sample analysis was performed by
Triangle Environmental Services, Inc. located in Durham, North Carolina. The TO-14
analysis was performed by Air Quality Laboratory, Inc. located in Research Triangle
Park, North Carolina.

Volumetric flow determinations at the inlet were performed using EPA Methods 1, 2, 3C
and 4. Volumetric flow rates at the outlet of the flare were calculated using EPA Method
2C. Destruction efficiency of NMOC was calculated by comparing inlet mass flow rates
to outlet mass emissions rates.

The testing took place at the Inlet and Outlet of the flare on November 19 and 20, 1996.
Coordinating the field testing were:

J. Falbo - Terra Engineering and Construction Company
G. Smith - Clean Air Engineering

A summary of test results are presented in Table 2-1 on page 2-1.
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697

MIDDLETON, WISCONSIN

RESULTS

CAE Project No: 7834

N
1
p—y

Table 2-1:
Landfill Flare - Nonmethane Organic Carbon Destruction Efficiency

Run No.

Date (1998)
Start Time (approx.)
Stop Time (approx.)

INLET

O;  Oxygen (dry volume %)

CO, Carbon dioxide (dry volume %)
CO Carbon monoxide (ppmdv)

T, Temperature (*F)

B, Moisture (volume %)

Q,
Qquy

Actual conditions (actm)
Standard conditions (dscfm)

C Concentration (ppmdy)
M Mass flow rate (Ib/hr)

NOHNES i 5
C Conoentmtton (ppmav)
M Mass flow rate (Ib/hr)

OUTLET

0O, Onygen (dry volume %)
CO; Carbon dioxide (dry voluma %)
CO Carbon monoxide (ppmdv)

Q. Standard conditions (dscfm)

Concentration (ppmdv)

Methane
C
M Mass flow rate (Ib/hr)

€  Removal Etficiency (%)

Cancammtim (ppmdv}
M Mass flow rata (Ib/hr)

E Removal Efficiancy (%)

1

November 19
15:05
16:05

1.3
33.6
28
71

1.95

385
381

388,756
370

2,070
2.0

5.3
8.3
2,252

3,264
39.0
0.3
99.91
142
1.2

41.29

2
November 20

09:29
10:29

1.5
326

72
1.7

345
345

366,883
349

2,181
21

11.8
7.6
138

3177

<9.0
0.1
$9.98
86
0.7

67.15

3

November 20
10:39
11:39

1.3
333
30
74
1.26

3N
389

373,281
355

2,688

2.6

11.4

8.8
22

2972
<8.0
01
89.98
147

1.1

57.36

Average

3,138

99.96

55.27

-k
F

19.0
0.2

125
1.0

Note: Vinyl Chloride and Benzene were not detected in any samples. A complete list of detected organics

from TO-14 analysis can be found in Appendix F.
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

DESCRIPTION OF INSTALLATION

The Terra Engineering and Construction Company operates the Hideaway Landfill
located in Middleton, Wisconsin. A flare is used to control emissions from the landfill.
The testing reported in this document was performed at the inlet and outlet of the flare.
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

METHODOLOGY 4-1

The sampling followed procedures as detailed in U.S. Environmental Protection Agency
(EPA) Methods 1A, 2B, 2C, 3C, 4 and 25C. The following table summarizes the
methods and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A
Method 1A “Sample and Velocity Traverses for Stationary Sources with Small Stacks or Ducts”
Method 2B “Determination of Exhaust Gas Volume Flow Rate from Gasoline Vapor Incinerators”
Mathod 2C *Determination of Stack Gas Velocity and Volumetric Flow Rate from Small Stacks or

Ducts (Standard Pitot Tube)”
Method 3C “Determination of Oxygen, Carbon Dioxide, Nitrogen and Methane from Stationary

Sources”
Mathod 4 “Determination of Moisture Content in Stack Gases”

Proposition 25C *“Determination of Nonmethane Organic Compounds (NMOC) in Landfill Gases”

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR).

Major aspects of the sampling, recovery and analytical procedures are summarized on
pages 4-2 through 4-11.

All equipment was calibrated prior to and at the conclusion of the test program.

Revision 0

i

il

IIJ

|

i

|
|




TERRA ENGINEERING AND CONSTRUCTION COMPANY  Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

METHODOLOGY 4-2
SAMPLING POINT DETERMINATION

Sampling point locations were determined according to EPA Method 1A.

Table 4-2 outlines the sampling point configurations. Figure 4-1 through 4-2 illustrate
the sampling points and orientation of sampling ports for each of the sources tested in the
program.

Table 4-2:
Sampling Points

Run Points Minutes Total

RCaUOT = 1L ICH ? . L Ali 2 LITC A
Flare Inist Velocity 2A 1-3 2 6 na na 4-1
Moisture 4 1-3 1 1 60 60
0, c 1-3 1 1 60 60
N, 3C 1-3 1 1 60 60
CO 25C 1-3 1 1 60 60
CO, ac 1-3 1 1 60 60
CH, 25C 1-3 1 1 60 60
NMOC 25C 1-3 1 1 60 60
Vinyl Chloride TO-14 13 1 1 60 60
Benzene TO-14 13 1 1 60 60
Flare Outlet  Volumetric flow 2C 1-3 2 6 na na 4-2
0, ac 1-3 1 1 60 60
N, 3C 1-3 1 1 60 60
co 25C 1-3 1 1 60 60
CO, C 1-3 1 1 60 60
CH, 25C 1-3 1 1 60 60
NMOC 25C 1-3 1 1 60 60
Vinyl Chloride TO-14 13 1 1 60 80
Benzene TO-14 1-3 1 1 60 60

!1
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834
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METHODOLOGY
SAMPLING POINT DETERMINATION (CONTINUED)

I-q 6.0 in. >|

Port 2 [L—
Up
I Port 1
Gas Flow
Into Page
Traverse Point Port to Point Distance (in.)
1 0.50
2 0.88
3 1.78
4 422
5 5.12
8 5.50
Diameters to upstream disturbance: 3 Limit: 2.0
Diameters to downstream disturbance: 8 Limit: 0.5

Figure 4-1: Flare Inlet Sampling Point Determination (EPA Method 1)
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834
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METHODOLOGY
SAMPLING POINT DETERMINATION (CONTINUED)

|< 60 in. >1

North

Gas Flow
Out of Page

Port 1

Figure 4-2: Flare Outlet Sampling Point Determination
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TERRA ENGINEERING AND CONSTRUCTION COMPANY  Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

METHODOLOGY
VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2B

‘?
2]

EPA Method 2B was used to determine the gas velocity and flow rate at the inlet to the
flare.

Figure 4-3 shows the major components of the Method 2B sampling apparatus.

Each set of velocity determinations included the measurement of gas velocity pressure
and gas temperature at each of the EPA Method 1 traverse points. The velocity pressures
were measured with a Standard pitot tube. Gas temperature measurements were made
using a Type K thermocouple and digital pyrometer.

Leak-Free
Connections

Thermocouple

T

Standard Digital
Pitot Tube Readout (*F)

—n
i

Manometer

Figure 4-3: Velocity Sampling Apparatus (EPA Method 2B)
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

METHODOLOGY 4-6
MOISTURE CONTENT - EPA METHOD 4

The flue gas moisture content at the inlet to the flare was determined in accordance with
EPA Method 4. Figure 4-4 shows the major components of the EPA Method 4 sampling
apparatus. The gas moisture was determined by quantitatively condensing the water in a
chilled knock-out jar train. The amount of moisture condensed was determined
volumetrically. A dry gas meter was used to measure the volume of gas sampled. The
amount of water condensed and the volume of gas sampled were used to calculate the gas
moisture content in accordance with EPA Method 4 calculations.

After passing through the probe, the sample gas entered an knock-out jar condenser
system for drying of the gas. The condenser system consisted of four leak-free glass
knock-out jars and rubber leak-free connectors. The first two knockout jars each
contained 100 milliliters of water. The third knock-out jar was empty, and the fourth
contained 300 grams of silica gel. All four of the knock-out jars were placed in an ice
bath for the duration of the test.

The metering system included a vacuum gauge, a leak-free pump, thermometers accurate
to within +5.0°F and a dry gas meter accurate to within 2%.

Before and after each test, the sample apparatus was leak checked. A leakage rate of less
than the 0.02 cfm was considered acceptable.
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

METHODOLOGY
MOISTURE CONTENT (CONTINUED)

4-7

Thermometer

ATy
OV

Temperatures (°F)

Orifice - By-Pass Main
and :-:
Manometer b

1) 100 ml water
2) 100 ml water
3) empty

4) 300 g silica gel

Figure 4-4: Moisture Sampling Apparatus (EPA Method 4)
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

s
©

METHODOLOGY

OXYGEN, NITROGEN, CARBON MONOXIDE, CARBON DIOXIDE,
METHANE, NONMETHANE ORGANIC CARBON, VINYL CHLORIDE
AND BENZENE - EPA METHOD 25C AND TO-14

Samples for EPA Method 25C and TO-14 were obtained by using a common sampling
apparatus. Figure 4-5 shows the major components of the combmed EPA Method 25C
and TO-14 sampling apparatus.

PRINCIPLE FOR THE DETERMINATION OF TOTAL CARBON
CONCENTRATIONS (METHOD 25C)

The Nonmethane Organic Carbon (NMOC) concentration of the gas as methane, as well
as the methane, carbon monoxide and carbon dioxide concentrations were determined by
injecting a portion of the gas into a gas chromatographic column to separate the NMOC
from carbon monoxide, carbon dioxide and methane.

PRETEST PREPARATION

The collection vessel was an evacuated stainless steel tank. The tank was verified as
clean prior to shipment and testing. The sampling apparatus for organics was leak
checked by evacuating the entire sample train to greater than 25 in. Hg. The sample train
was sealed and the vacuum gauge monitored. If the vacuum dropped by more than the
calculated allowable leak rate the sample train was considered unacceptable.
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834
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METHODOLOGY

OXYGEN, NITROGEN, CARBON MONOXIDE, CARBON DIOXIDE,
METHANE, NONMETHANE ORGANIC CARBON, VINYL CHLORIDE
AND BENZENE (CONTINUED)

SAMPLING APPARATUS

e Evacuated Sample Tank - Sample tank with 0.25 in OD female quick
connect, 4 to 8 liter capacity

e Sample Probe - 0.25 in OD Inconnel (low carbon steel) with cap ( for
sampling apparatus leak checks ) Inconnel was used for the outlet sampling
probe to prevent a positive bias from the probe because normal stainless steel
can release carbon at high temperatures.

e Sample Line - 0.125 in OD Teflon

e Flow Meter - All glass flow meter capable of maintaining a constant flow of
0.05 to 0.12 I/min

¢ Control Valve - Stainless steel needle valve

e Quick Connect - Stainless steel 0.25 in OD male quick connect to attach
evacuated sample tank

e Mercury manometer - Manometer used to check vacuum of sample tank

Vacuum Stainless
Gauge Steel Valve
Collection
Flask

T

Stainless 1/4 * Teflon
Steel Probe ©  Sample Line

T

Figure 4-5: EPA Method 3C, 25C and TO-14 Sampling Apparatus

ﬂ!ﬁ
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TERRA ENGINEERING AND CONSTRUCTION COMPANY  Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

METHODOLOGY 4-10

OXYGEN, NITROGEN, CARBON MONOXIDE, CARBON DIOXIDE,
METHANE, NONMETHANE ORGANIC CARBON, VINYL CHLORIDE
AND BENZENE (CONTINUED)

SAMPLING

Prior to testing, the vacuum of the evacuated sample tank was measured and compared to
the recorded value from the laboratory to verify that the tank had not leaked during
shipment. The sample train itself was leak checked by capping the probe tip and
evacuating the train with a spare sample tank. The vacuum drawn was monitored for five
minutes. If the loss of vacuum was less than the allowable leak rate, then the leak check
was considered acceptable. The cap was removed from the probe tip and the probe was
placed into the gas stream for sampling. The control valve was in the "off" position and
the evacuated sample tank was connected to the sample apparatus.

At the start of the test period, the valve was opened. The flow through the sample train
was kept at a constant rate throughout the test so that the evacuated tank reached an
absolute pressure that is between 2 and 5 in. Hg less than ambient after one hour. The
valve was then switched to the "off" position. After the test the sample probe was capped
and a leak check performed. The vacuum of the sample tank was measured with a
mercury manometer and recorded.

- SAMPLE HANDLING

After completion of sampling, they were packaged and sent immediately to the lab for
analyses. The analysis was performed within the recommended period after testing., A
chain of custody was used to track the location and status of the samples.
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TERRA ENGINEERING AND CONSTRUCTION COMPANY  Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

METHODOLOGY 4-11

OXYGEN, NITROGEN, CARBON MONOXIDE, CARBON DIOXIDE,
METHANE, NONMETHANE ORGANIC CARBON, VINYL CHLORIDE
AND BENZENE (CONTINUED)

ANALYSIS FOR CARBON MONOXIDE, CARBON DIOXIDE, METHANE AND
NONMETHANE ORGANIC CARBON (METHOD 25C)

The analyzer used during Method 25C analysis was a dedicated gas chromatograph
specifically designed to determine non-methane Organic Carbons. The chromatographic
column in the analyzer separates the sample into four components; carbon monoxide,
methane, carbon dioxide and non-methane Organic Carbons. The separated sample was
passed through an oxidation catalyst and a reduction catalyst, converting all of the
carbon-containing compounds to methane. This methane was then measured by a flame
ionization detector (FID). The conversion of the carbon in the sample to methane
eliminates the variable response associated with the FID and the different types of
Organic Carbons.

ANALYSIS FOR OXYGEN, NITROGEN AND CARBON DIOXIDE (METHOD
3C)

Samples were analyzed using a Gas Chromatograph coupled with a Thermal
Conductivity Detector for the analysis of oxygen, nitrogen and carbon dioxide.

ANALYSIS FOR SPECIATED ORGANICS (TO-14)

To analyze the contents of the canisters for speciated organics according to TO-14, the
water vapor in the gas sample was reduced by a Nafion dryer, and the VOCs were
concentrated by collection into a cryogenically-cooled trap. The cryogen was removed
and the temperature of the sample raised to volatilize the sample into a high resolution gas
chromatograph. The GC temperature was increased through a temperature program and
the compounds were eluted from the column on the basis of boiling points in a detector.
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TERRA ENGINEERING AND CONSTHUCTION COMPANY Client Reference No: 468.2697
MIDDLETON, WISCONSIN CAE Project No: 7834
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

SAMPLE CALCULATIONS -
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 463-269?
MIDDLETON, WISCONSIN CAE Project No: 7814

SAMPLE CALCULATIONS
FLARE INLET AND OUTLET - RUN NO. 1
The tables presanting the results are ganerated electronically from raw data. It may not be possibie to exactly duplicate these
results using a calculator. The reference method data, results and all calculations are carried to sixteen dacimal places
throughout. The final table is formatted to an appropriate number of signiticant figuras.

1. Volume of water collected (wscf)

" =(0.04707)(V,.)
=(0.04707)(18.8)
=0.88 wscf
Where:
Vi total volume of liquid collected in impingers and silica gel (ml)

\Y volume of water collected at standard conditions (ft’)
0.04707 conversion factor (ft/ml)

2. Volume of gas metered, standard conditions (dscf)
AH
17.64)(V_)| P — Y

V.
e (460+T,) o
(1 7.64)(40.59)(30.0’? + -l%%)(l 016)
B (460+34)
= 4451 dscf
Where:

o _barometric pressure (in. Hg)
T average dry gas meter temperature (°F)
V: volume of gas sample through the dry gas meter at meter conditions (ft’)
Vo volume of gas sample through the dry gas meter at standard conditions (ft’)
% gas meter correction factor (dimensionless)
Aﬁ average pressure drop across meter box orifice (in. H,0)
17.64 conversion factor (°R/in. Hg)
13.6 conversion factor (in. H,O/in. Hg)
460 °F to °R conversion constant
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7814

SAMPLE CALCULATIONS (CONTINUED)

3. Sample gas pressure (in. Hg)

B[]

P,
13.6

%

=30.07+ (ﬂ)
136

=30.45 in. Hg

z
a

a"U"U'U ]

barometric pressure (in. Hg)

sample gas static pressure (in. H,0)

absolute sample gas pressure (in. Hg)
6 conversion factor (in. H,O/in. Hg)

wn g

4. Actual vapor pressure (in. Hg)
[Im:‘

1516.44
H{T, =32+ 272154613

P, =2
254

381644
18,3036
[ il n}{‘n-nhm.mun]

=£

254
=0.76 in. Hg
Where:
E, vapor pressure, actual (in. Hg)
T average sample gas temperature (°F)

%

5. Moisture content (%)
B o VYews
wo Vm 3 vm ‘
_ 088
" 44.51+0.88
=.0195
x100% = 195%

B.. _proportion of water vapor in the gas stream by volume (%)
volume of gas sample through the dry gas meter at standard conditions (ft)
volume of water collected at standard conditions (ft’)
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TERRA ENGINEERING AND CONSTRUCTION COMPANY  Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7814

SAMPLE CALCULATIONS (CONTINUED)

6. Saturated moisture content (%)

B _(R)
- ()
_ (0.76)
(30.45)
= 0251
x100% = 251%
Where:

B.. proportion of water vapor in the gas stream by volume at saturated conditions (%)

P, absolute sample gas pressure (in. Hg)

P vapor pressure, actual (in. Hg)

Whichever moisture value is smaller is used for B, in the following calculations.

7. Molecular weight of dry gas stream (Ib/Ib-mole)

M, =M @324.1\;[ @_,_M (CO+N,)

€ (100) 2 (100) ™ (100)
4 n(33.6) (1.3) (65.1)
— 44.0-—--(100) +32.0 (]00)+28.0 (100)
b
1b- mole

=3342

M, dry molecular weight of sample gas (Ib/Ib-mole)
My, molecular weight of carbon dioxide (Ib/lb-mole)
Mo,

molecular weight of oxygen (1b/lb-mole)
Mo, molecular weight of carbon monoxide and nitrogen (Ib/lb-mole)

Co, proportion of carbon dioxide in the gas stream by volume (%)

proportion of oxygen in the gas stream by volume (%)

.C%)+N2 proportion of carbon monoxide and nitrogen in the gas stream by volume (%)
100 conversion factor (%)
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7814

SAMPLE CALCULATIONS (CONTINUED)

8. Molecular weight of sample gzis (Ib/Ib-mole)

M, =(M,)(1 ‘Bw)"‘(Ma,o)(Bw)
=(33.421)(1-.0195) +(18.0)(.0195)
—3312—2
1b- mole
Where: ;
B.. proportion of water vapor in the gas stream by volume
M, dry molecular weight of sample gas (1b/lb-mole)
M, 0 molecular weight of water (Ib/1b-mole)
M, molecular weight of sample gas, wet basis (1b/lb-mole)
9. Velocity of sample gas (ft/sec)
—\ [(T; +460)
V‘ =(K (C ) -\} AP (_s___....
( P) ¥ ( j[ (M:)(p&)
71+460)
=(85.49)(0.99)(0.532 ATTHAEY:
( X ) ( )[\j(33. 12)(30.45) ]
=327 2
sec
Where
. ft [ (1bAb- mole)(in. Hg)
velocit S tant =
K, y pressure cons [secl_ R)(n. H,0)
C . pitot tube coefficient
Nf‘ molecular weight of sample gas, wet basis (Ib/Ib-mole)
P, absolute sample gas pressure (in. Hg)
T, average sample gas temperature (°F)
V, sample gas velocity (ft/sec)
VAP average square roots of velocity heads of sample gas (in. H,0)
460 °F to °R conversion constant
10. Total flow of sample gas (acfm)
Qa = (60)(A: )(Vk )
=(60)(0.20)(32.7)
= 385 acfm
Where:
A, cross sectional area of sampling location (ft*)
Q, volumetric flow rate at actual conditions (acfm)
¥ sample gas velocity (ft/sec)
60 conversion factor (sec/min)

Revision 0 ; 4



TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7814

SAMPLE CALCULATIONS (CONTINUED)

11. Total flow of sample gas (dscfm) _
(Qa )(Ps ](] 764)(1 = Bwo )

Qs - (T, + 460)
_ (385)(30.45)(17.64)(1-0.0195)
(71+460)
=381dscfm
Where:

B.. proportion of water vapor in the gas stream by volume
P absolute sample gas pressure (in. Hg)
Q, volumetric flow rate at actual conditions (acfm)
Q. volumetric flow rate at standard conditions, dry basis (dscfm)
T average sample gas temperature (°F)
17.64 _conversion factor (°R/in. Hg)
460 °F to °R conversion constant

12. Total flow of sample gas - Flare Outlet (dscfm)

o (TC s + 300)
_ (381)(726,532)
(85,196 +300)
=3,241dscfm
Where:
Qiier volumetric flow rate at standard conditions, dry basis at the inlet (dscfm)
Q volumetric flow rate at standard conditions, dry basis at the outlet (dscfm)
'l’é:l total carbon concentration at the inlet (ppm)
T, total carbon concentration at the outlet (ppm)
300 assumed concentration of ambient carbon dioxide from dilution air (ppm)

13. Nonmethane Organic Carbon Mass Flow Rate at the Inlet, as methane (Ib/hr)

— (Qus {MW e )(C e K60)
(3.853x10°)

_ (381)(16.01)(2,070)(60)
© (3853x10°%)

=20Ib/hr

DE

Where:

E mass flow rate of nomethane organic carbon as methane at the inlet (Ib/hr)

" mass flow rate of nomethane organic carbon as methane at the outlet (Ib/hr)
100 conversion factor (%)

inlet

Revision ( 5



TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7814

SAMPLE CALCULATIONS (CONTINUED)
14, Nonmethane Organic Carbon Destruction Efficiency (%)

DE =100% M
(Eine)
=100x (20-1.2)
(2.0)
=41.29%
Where:
E mass flow rate at standard conditions, dry basis at the inlet (1b/hr)

Emt mass flow rate at standard conditions, dry basis at the outlet (Ib/hr)
160" conversion factor (%)

Revision 0 6



TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

PARAMETERS B
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TERRA ENGINEERING AND CONSTRUCTION CORPORATION
CAE Project No: 7834

Inlet
VELOCITY AND MOISTURE PARAMETERS
Run No. 1 2 3
Date (1996) November 19  November 20 November 20
Start Time (approx.) 15:05 09:29 10:39
Stop Time (approx.) 16:08 10:29 11:39
Sampling Conditions
Ya  Dry gas meter correction factor 1.0160 1.0160 1.0180
C, Pitottube coefficient 0.99 0.99 - 0499
Pg  Static pressure (in. H;0) 52 5.7 5.7
A;  Sample location area (ft?) 0.20 0.20 0.20
Pya, Barometric pressure (in. Hg) 30.07 30.07 30.07
0O, Oxygen (dry volume %) 1.3 1.5 1.3
CO, Carbon dioxide (dry volume %) 33.6 3286 333
Vie  Liquid collected (ml) 18.8 11.0 121
Vm Volume metered, meter conditions (ft3) 40.59 40.76 41.73
Tn  Dry gas meter temperature (°F) 34 43 47
T;  Sample temperature (°F) 7 72 74
AH  Meter box orifice pressure drop (in. H,0) 1.80 1.80 1.80
Flow Results
Vs Volume of water collected (ft3) 0.88 0.52 0.57
Ve Volume metered, standard (ft3) 44.51 43.90 44.52
P,  Sample gas pressure, absolute (in. Hg) 30.45 30.49 30.49
P,  Vapor pressure, actual (in. Hg) 0.76 0.79 0.83
By Moisture in sample (% by volume) 1.95 117 1.26
Bys Saturated moisture (% by volume) 251 2.59 274
VAP Velocity head (vin. H,0) 0.532 0.477 0.512
My MW of sample gas, dry (IbAb-mole) 33.42 33.28 33.38
M; MW of sample gas, wet (Ib/lb-mole) 33.12 33.10 33.18
Ve  Velocity of sample (ft/sec) 32.7 29.3 - 315
Q, Volumetric flow rate, actual (acfm) 385 345 an
Qg Volumetric flow rate, standard (dscfm) 381 345 369
10.8 9.8 10.4

Revision 0



TERRA ENGINEERING AND CONSTRUCTION CORPORATION
CAE Project No: 7834

Outlet
OUTLET VOLUMETRIC FLOW PARAMETERS
Run No. 1
November 19, 1996
Result
Intet
Mon-mathane Hydrocarbons (ppm, as carbon) 2,070
Methane (ppm, as carbon 388,756.0
Carbon Monoxide (ppm, as carbon) 28.0
Carbon Dioxide (ppm, as carbon) 335,678.0
Total Carbon Concentration, waste gas (ppm) 726,532
Flare Outiet
Non-methane Hydrocarbons (ppm, as carbon) 142.0
Mathane (ppm, as carbon 39.0
Carbon Monoxide (ppm, as carbon) . 2,252.0
Carbon Dioxide (ppm, as carbon) 82,763
Total Carbon Concentration, outlet (ppm) 85,196
Run No. 2
November 20, 1996
Result
Inlet
Non-methana Hydrocarbons (ppm, as carbon) 2,181
Methane (ppm, as carbon 366,883.0
Carbon Monoxide (ppm, as carbon) 310
Carbon Dioxide (ppm, as carbon) 326,338.0
Total Carbon Concentration, waste gas (ppm) 695,433.0
Flare Outlat
Non-methana Hydrocarbons (ppm, as carbon) B86.0
Methane (ppm, as carbon . w U 9.0
Carbon Monoxide (ppm, as carbon) 138.0
Carbon Dioxide (ppm, as carbon) 75,563

Total Carbon Concentration, outiet (ppm) 75,796



TERRA ENGINEERING AND CONSTRUCTION CORPORATION

CAE Project No: 7834
Outlet

OUTLET VOLUMETRIC FLOW PARAMETERS

Inlat
Non-methane Hydrocarbons (ppm, as carbon)
Methane (ppm, as carbon
Carbon Monoxide (ppm, as carbon)
Carbon Dioxide (ppm, as carbon)

Total Carbon Concentration, waste gas (ppm)

Flare Outlet
Non-methana Hydrocarbons (ppm, as carbon)
Methane (ppm, as carbon
Carbon Monoxide (ppm, as carbon)
Carbon Dioxide (ppm, as carbon)

Total Carbon Concentration, outiet (ppm)

Run No. 3
Novembaer 20, 1996

Result

2,686
373,281.0
31.0
332,6420

708,640

1470
2.0
220
88,065



TERRA ENGINEERING AND CONSTRUCTION CORPORATION
CAE Project No: 7834

Outlet
OUTLET VOLUMETRIC FLOW PARAMETERS
Run No. 1 2 3 Aversge
Date (1995) November 19 November 20 November 20
Start Time (approx.) 1505 09:29 10:39
Stop Time (approx.) 16:05 10:29 11:39
Test Data Results
C, Concentration total carbon, inlet (ppm) 726,532 695,433 708,640 710,202
Q. Volumetric flow rate, inlat (dsctm) as 345 369 365
Co Concentration total carbon, outlet (ppm) 85,196 75,796 88,243 83,078
Calculated Data Results
Qg Volumetric flow rate, outlet (dscfm) 3,241 3,152 2,952 3,115

-y



TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

CALIBRATION DATA <
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i
‘ Meter Box Fuﬂl Test Calibration
DATE:  11/13/96 | | «;

_ | :

Meter Box No: 84-M2 Meter Box AH@: 1.8559 Meter Box Y4 1.0160 Barometric Pressure: 29.90
rometsbom TL i 45 o

Operator: M. Redel

Initial | Fi Time

0952 | 3.00 | -3.80]| 1.0000] 00 | 10.000} 10.000 | 538.713 | 548.623 | 9.910 670 | 670 | 670 83.0 76.0 79.5 10.51 1.0159 1.8319

0953 | 3.00 |-3.80| 1.0000] 0.0 | 10.000' 10,000 | 548.623 558.526 | 9.903 670 670 | 67.0 81.0 75.0 78.0 10.50 1.0138 1.8318

0376 | 050 | -2.00| 1.0000] 00 | 5.000 | 5.000 | 563.801 | 568.762 | 4.96] 67.0 67.0 | 67.0 76.0 74.0 75.0 13.30 1.0169 1.9631

0376 | 050 | -2.00| 1.0000] 0.0 5.000 | 5.000 | 568.762 | 573.725 | 4.96 670 | 670 | 670 75.0 74.0 74.5 13.30 1.0155 1.9631

0686 | 1.50 | -2.70| 1.0000] 00 | 10.000| 10.000 | 585.307 | §95.203 9.89& 670 | 670 | 670 79.0 73.0 76.0 14.58 1.0172 1.7726

0686 | 1.50 | -270| 1.0000] 00 | 10.000 | 10.000 | 595.203 | 605.114 | 991 670 | 670 | 670 | 800 730 | 765 1458 | 1.0166 | 1.7726
AVERAGE 1.0160 | 1.8559

Nomenclature '; Equations
Py Barometric Pressure (in. Hg) i v G Th @
o g:;; sk (i ; acuum Gauge | ermometers Y, = }[Vd.][Ta + 460 ][Pb + AP/ 136]
AH e Pressure Differential (in Hy0) d = ta)l =~
AP Inlet Pressure Differential (in.H0) Standard] Vacuum standare] 1 o0 Va LT, + 460 LB, + AH /136
Vd Gas Meter Volume - Dry (i85 ! (in. Hg) | Gauge P | \
Vds Standard Meter Volume - Dry (ft3) 4.4 5.0 AH@ = 00319(AH) [(T, + 460)8]*
Tq Average Meter Box Temperature (°F) 9.7 10.0 B(T, + 460) | (Va) (Ya)
To Outlet Meter Box Temperature °F) 149 | 15.0
Tas Average Standard Meter Temperature CF) 20.0 | 20.0 _ 1764 (Vo) @)
Y4  MeterCorrection Factor (unitless) 253 | 25.0 Q = T + 460)(9)

Yas Standard Meter Correction Factor (unitless)
AH@  Orifice Pressure Differential giving 0.75 c{m
of airat 68°Fand 29.92 in. Hg Gin. Hy0)




Pyrometer Calibration Sheet

Pyrometer No.:_84-M2 Office: Palatine
Calibrated By: _M.Redel Client:
Date:__11-13-96 Job or Reference No.:
Temperature Scale Used ] Fahrenheit B Full Test
[ Celsius [] Post Test
Calibration Reference ~— Pyrometer Reading Calibration Reference
Settings for Fahrenheit Scale Settings for Celsius Scale
50°F 50°F 25°C
100°F T 101°F TS0
150°F : 150°F.... .. 52 C
200° F 200°F 100° C
250°F 251°F 125°C
300°F 301°F 150°C
350°F 350°F 175°C
400° F 399°F 200°C
SRR . 1< 4 i = 449° F 225° C
500° F 500° F 250° C
5S0°F 550°F 275°C
GwﬁF we - .._.600’0F_.__.. i o [l it i i W SOOQC. i

e e e e —)
Calibration Reference Information

Reference Used: _Qmega CL-23A  Serial No:___T-123216
Calibrated By:__J. H.Metrology Co, Date Calibrated: 4-08-96
Calibration Report No.: 9648-R26517

Clean Alr Enginesring




TERRA ENGINEERING AND CONSTRUCTION COMPANY  Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

FIELD DATA -
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TEST LOCATION: [nlg

UNIT: “fdﬁaq}af ﬂfﬁeum e

MOISTURE DETERMINATION

FIELD DATA SHEET

Client Tyr(> Enqredt oY

Project No. . 784

|

Cross-Section of Test Location

pAGE | OF |

Amb. Temp. (F) 35 |Bar. Press. 3 <% (it Hg] {mbar]
Liner Material -, <! ~ s
i ]

Plant : AN gl ° |Date |P- 20l | L[O
Meter Operator * ~ |/’ s/n Foy o e o
Probe Operator —_ !.@[UP] =
Meter Box No. [ =p 7 ; (1 .
Meter Yd bi! .'g::u e e O [H0 (- (migm) | Silca Gelgm) (.. |
— Static Press.| Port Len.| Gas Paint No. 1 TotalVig /2. |
Leak Rate Bafore ).(."), (ctm) @ o (in.Hg) (in. H20) | (in) | (] ) |all the way
Leak Rate After ¢ 2 (cm) @ @' {in.Hg) | 5.} > | ot page | (WO | [ StatTime: y5 3¢9 |StopTime: ;139 |
Min/pt Gas Sample . :
Tr;:;‘?e __5"' so:tgf\; Volume - V,,, ‘?;amc:. Cp(r;ud::sor ?r%‘ m Vtucu":.::n Notes
hehie | AH . Vol (@ s t | ‘e tnae |(in. Hg)
a“’s’md (n.HO0)| 947 435 | CF °F R ch
EHRER Ib 15 .40 | Sk ' ~N2 | wa 45 | ¢S
; [oet |18 Mo (el | HY / Jio | 2g
; (e ) 5807 |4 | s |/ 4 | 05
| ot | G ot | g5 | | 2 | do
l | i | Jesatr |/ 5 ]\ ‘%;" A3,
\ Aol j8 | wps3 [ w0\ AT | 1o
| | el jp | ey || 5|\ | 48 oS5
| [ o] 38 | 39ssn [\ | He L1 4 oS
500 ‘ 5 137905 \ ey | dq | es
PRl b | Weeo | \ | s 149 |as
> | we05| || S0 KV [Ty
VAT R m&.&f) v | |%» los
Total AN 1K ; %A —_—————
averngs | ([ 0] | | 2CH) = =
DS 004 Moisture N~ Circle correct bracketed units on data sheat. === =



.

i
. Method 25 Volatile Organic Carbon
» - ]

" |Location: yueer-  Runi_:/  ° Field Data Sheet Page [ of_/
| Client 7EREA 2%, | Project Number 292y | Lot Side [ Right Side Bor. Prass. Tark Tomp
| Plant ay opueTen) | Unit MiDEAWAY [RARE . @ (el AzA fin, Ho) fmbar] CF)
Date W \4-Gp 1A VOutetSiack— Pre Tank Pressure 28 A <o oF 34
Operator + c.Sund Post Tank Pressura 4 A 30.0? 35
Sampling TralnlD No. 4% -1 : © LadiFiste aions o (in. Hg) A% (in. Hg)

L L Y Rght A% (blackbal @)  AJA  hokbal @)
Tankba, LeR .4 Rght /A |Post Test With Existing Vac. {in. Hg) NA _ (inHg)
Start Time: /& &85 Stop Tima: ¢ .~ ) bal @ hok ball @
Left Side - Right Side | | Prove Foe | ap=0,01 EERE
Gauge Gauge Tomp Tomp Vi
Elapsed LM Flowmeter T Flowmater Tp OF) i CF) APwPressure Changa (in Hg)
Time Init. Vac. Setling Init. Vac =8jiing PD<Baomatic Prassums ( M)
o Hal om. Hay| (iverbal) 1 b (silver ball) Set Foints rprdledapred ]
: 3 : p - 3 . A /\M Vi=Sampla Train Volume (cc): approx 100 c¢
< ErS fb : e MR ' Notes
1o ‘?__ Z O ! i
s [4 < .
w 14 G4 5
25 /5 (oS E
14 Vai o
t 2C ‘q ¢S i
|I qp ‘t ﬂx_C! |
< & . !
1 3 s '
s |- 5 i
G0 ! A
I = —
DS 025 Volatle Organic Carbon ‘ ‘ Circle corract bracketed units on data sheet. e et
CRVSAVHELRS: 15106 Clean Air Engineering




i

.i Method 25 Volati
Field Dz

" |Location: Q(_/;Z Z:Q:Z Run: 2

le Organic Carbon
ita Shegt (

" o

N

DS 025 Volatile Organic Carbon
CNVS/WRH.R3-1/8/96

Client [FR R4 Number 7Y%
Plant A ovesT2p)  |unt (AW LAY
Date /1-20-C(, Stack | “Pre Tank Prassure
Operators (. maE S Post Tank Pressure
Sampling Train 1D No. 334 Loak Rato Bofore
TapNo. Let  Am Rght AW
Tank No.  Laft A2 Regh 4,}," : anst Tast With Existing Vac.
!Slart Tima: le: ?f! | Stop Time: ¢} ."E I
Left Side ' Right Side
Gauge Gauge
Elapsed | vacuum | FIZ¥Melar | * vacuum pewnmat | wo 1] - G sebmun ety
Time Init. Vac. sile ng | Init. Vac. !° 29“ g == PbeBaromelric Prassura (in Hg)
in. HJ [mm. (siverbal) )57 o) [mm. Hgy| (Siiver ball) Y B=Laak Chock Time Paricd (min)
; | | : | Vi=Sample Traly Voluma (cc): approx 100 cc
25 '
L3 A 3 ¢ ! ' Notes
10 &3 |
/9 21/
n Qo | 7%
o / 6/ !
25 | // '
Y2 g !
( ys | 7 -.
10 & ! . ;
55 | ¢ ‘
s2 | A
Circle correct brackdted units on data sheet.

E

Clean Air Engineering




CLEAN AIR ENGINEERING

Purchase Order No. 15824-66-7834

Tank No.

N200
6182P
N339
N44
N94
N368

Tank No.

PRE TEST
Barometric Ambient
Pressure  Temperature
(in. Hg) (°F)
30.07 34
30.07 34
30.07 34
30.07 34
30.07 34
30.07 34
POST TEST
Barometric Ambient
Pressure Temperature
(in. Hg) (%F)
30.07 35
30.07 35
30.07 35
30.07 35
30.07 35
30.07 35

Tank
Vacuum

(in. Hg)

28.5
28.5
28.7
28.8
28.8
28.8

Tank
Vacuum
(in. Hg)

4.2
10.0
28
0.5
4.6
26



TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

FIELD DATA PRINTOUTS E
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Location

Test Run:

: Inlet
2

Field Data Printout

Client: Terra Engineering and Construction Corporation
Method: 14

Project No:

7834

Test Date: 11/20/96

Testing Type: Vel/Maist

Bar. Press. {in. Hg): 30.07
Actual Moisture (%): 1.2

O, (dry volume %): 1.6

Meter AH®@: 1.8559 CO, (dry volume %): 35.4

Meter Y,: 1.0160 Area (ft3): 0.20 Start Time (approx.): 09:29

Pitot C,: 0.99 Stop Time (apperox.): 10:29

Static P: 5.7 Filter No: na Hz0 (condensate, mi): 5.0

Leak Rate Befora: 0.004 ¢fm @ 15"Hg  Thimble No: na H;0 (silica, g): 8.0
Leak Rate After: 0.002 ¢cfm @ 8"Hg Beaker No: na
Traverse Run Pitot Sample Matared Stack Dry Gas Mater VP, Volume
Point Time aP, AH (13 T, N Tmon || (calculated) | (calculated)
0.0 (in. HO) | (in.H0) | 706.96 (°F) (°F) (4l (Vin. H;0) (ft5)

101 5.0 0.22 1.80 71034 68 38 38 0.47 3.38
1-02 10.0 0.21 1.80 713.68 70 39 39 0.48 3.34
1-03 15.0 0.21 1.80 717.03 72 40 40 - 048 3.35
1-04 200 0.20 1.80 720.39 72 41 41 045 3.36
1-05 25.0 021 1.80 723.78 73 42 42 046 3.39
1-06 30.0 0.20 1.80 727.28 72 43 43 0.45 3.50
2-01 35.0 0.28 1.80 730.59 " 44 44 053 331
2-02 40.0 0.29 1.80 733.99 72 44 44 0.54 340
203 45.0 0.24 1.80 73741 73 45 45 0.49 3.42
2-04 50.0 0.23 1.80 740.84 74 45 45 048 3.43
2-05 55.0 0.23 1.80 744.27 75 4 44 0.48 343
206 60.0 0.22 1.80 747.71 74 45 45 047 344
Final 60.0 0.48 1.80 40.76 72 43

Ravision 0




Fleld Data Printout

Location: Inlet Bar, Press. (in. Hg): 30.07
Test Run: 3 ' Actual Moisture (%): 1.3
Client: Terra Enginearing and Construction Corporation
Project No: 7834 Mathod: 14
Test Date: 11/20/96 Testing Type: Vel/Moist 0, (dry volume %): 1.4
Meter AH®@: 1.85539 CO; (dry volume %): 34.9
Meter Y : 1.0160 Area (ft2): 0.20 Start Time (approx.): 10:39
Pitot C;: 0.99 Stop Time (approx.); 11:39
Static P: 5.7 . Filter No: na Hy0 (condensate, mi): 6.0
Leak Rate Before: 0.002cfm @ 12°'Hg  Thimble No: na Hy0 (silica, g): 6.1
Leak Rate After:  0.002 c¢fm @ 8"Hg Baaker No: na
Traverse Run Pitot Sample | Metered Stack Dry Gas Meter VaP, Valume
Point Time aP, AH () p Tmoa | (calculated)| (calculated)
0.0 (in. H;0) | (in. HO) | 747.94 (*F) (*F) (*F) (vin. Hy0) (%)
1-01 5.0 0.27 1.80 751.40 ral 45 45 0.52 347
1-02 10.0 0.23 1.80 754.83 73 48 486 0.48 3.43
1-03 15.0 0.28 1.80 758.27 74 46 45 0.53 344
1-04 20.0 0.28 1.80 761.72 75 48 45 0.53 345
1-05 25.0 0.26 1.80 765.17 74 45 45 0.51 345
1-08 30.0 0.27 1.80 768.53 75 47 47 0.52 3.36
2-01 35.0 0.26 1.80 772.03 72 48 48 0.51 3.50
2-02 400 029 1.80 77558 | 73 49 49 0.54 3.55
203 450 0.29 1.80 779.05 74 49 49 0.54 347
2-04 50.0 0.25 1.80 782.60 74 49 49 0.50 3.55
205 §5.0 0.24 1.80 786.05 75 49 49 049 345
206 60.0 0.23 1.80 789.67 76 50 50 048 3.62
Final 60.0 0.51 1.80 41.73 74 47

Ravision 0




TERRA ENGINEERING AND CONSTRUCTION COMPANY  Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834
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Method 25
Analytical Results

prepared for

CLEAN AIR ENGINEERING

500 W. Wood Street
Palatine, IL. 60067

by

Triangle Environmental Services, Inc.

. Taylor
tory Analyst
Ap % Approved by:
’ / z L—‘-—'L
John zia ohn Y. Mo}imoto. Ph.D.
ratory rvisor QA Officer
H Report

96280M

December 19, 1996

= T

P.O. Box 13294 Research Triangle Park, NC 27709 (800) 367-4862



Triangle Environmental Services, Inc.

COMMENTS ON THE ANALYSES
Report #96280M for Clean Air Engineering

Tanks Received: 11/21/96

Samples Analyzed: 12/4-11/96
Client Chain-of-Custody forms: 1 p

Samples #1-6: @ Non-methane organic concentrations are reported relative to carbon and not to

CH4 as in Report #96280-25C.

® The measured CH, concentrations for Samples #4-6 and the measured CO,
concentrations for Samples #1-6 in the Method 25 analyses exceeded the calibration
range of the instrument. The tank contents were diluted so as to bring the measured
concentrations within the calibration range. The reported [inal tank pressure is the
original final tank pressure multiplied by the dilution factor.

Samples #1-3,5:

The lab receipt pressure/temperature ratios of the tanks for these samples differed
from your post-test pressure/temperature ratios as indicated in the table below:

I Run Tank ID I Ratio |- Tank ID I_ Ratio % Il
I 1 N200 I 0.941 -5.9% ]l | N339 [ 0.946 -5.4% ||
2 6182P 0.933 -6.7% N94 0.939 -6.1% J
2 LabPIT
Ratio = —— L % = o -1 100
ClientPIT Bt =D

This may have an effect on all of the concentration calculations. The normal range for
variations without comment is 5%. A revised table of results using TES laboratory
reccipt pressure and temperature data in place of your post-test data is included
(Report #96280MR).



Triangle Environmental Services, Inc.
METHOD 25 TABLE OF RESULTS
Client: Clean Air Engineering ID$#96280M Analyzed: 12/4-11/96

Project ID: 7834

Sample —— Concentrations (ppmC) —— Maas
Description co CH4 co2 Non~-CH4 conc.,
organice (mgC/cu.m)

1 Run 1 outlet 2252 39 82763 142 71
2 Run 2 outlet 138 < 9 75563 86 43
3 Run 3 oOutlet 22 < 9 88065 147 73
4 Run 1 Inlet < 28 388756 335678 2070 1034
5 Run 2 Inlet < 31 3566883 326338 2181 1089
6 Run 3 Inlet < 30 373281 332642 2686 1341
7 Blank <474 1147 3379 <1185 <592

< # = Concentration Below Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 TABLE OF RESULTS
Client: Clean Air Engineering ID§96280MR Analyzed: 12/4-11/96

Project ID: 7834 (Post-test PT data replaced by laboratory receipt data)

Sample —— Concentrations (ppmC) —— Mass
Description co CH4 co2 Non-CH4 conc.
Organics (mgC/cu.m)

1 Run 1 outlet. 2403 42 88322 152 76
2 Run 2 outlet 149 < 10 81442 93 46
3 Run 3 outlet 23 < 9 93413 156 78
4 Run 1 Inlet < 29 408921 353090 2177 1087
5 Run 2 Inlet < 34 392221 348876 2332 1164
6 Run 3 Inlet < 31 386359 344296 2781 1388
7 Blank <472 1141 3364 <1179 <589

< § = Concentration Below Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 PROCEDURES

CALIBRATION

Initial calibrations and operational checks of the analytical systems are conducted at a
frequency of no greater than onc year between sets. The calibrations satisfy the requirements for
Methods 25, 25-C, and 10-B.

Triplicate injections of a calibration gas mixture consisting of 199.7 ppm carbon monoxide,
49.85 ppm methane, 10000 ppm carbon dioxide, and 24.88 ppm propane are made immediately before
and after each batch of samples. Daily response [actors are calculated from the pre-batch integrated
responses (average arca count / concentration in ppmC) and must agree within 10% of the response
factors of the initial calibrations. Further, the post-batch response factors must agree within 2% of
the pre-batch responsc factors. Both criteria must be met before the analyses are considered valid.

ANALYSIS

All samples, which include the daily calibration gas mixture and sample tanks, are analyzed
in triplicate using a computer-interfaced gas chromatograph equipped with an automated gas sampling
system and a flame ionization detector (FID). CO, CH,, and CO, are cluted from the column and pass
through the analytical reduction catalyst to the FID. The column is then backflushed to elute the
nonmethane organic (NMO) fraction, which passes through the analytical oxidation and reduction
catalysts Lo the FID.

CALCULATIONS

Calculations are done in accord with USEPA Method 25 procedures. A sample calculation for
one of the samples is provided in the report. CO blanks are used to compensate for a background
concentration of "CO" due to the interference of O, resulting from the coelution of O, and CO. A
concentration of noncondensibles or condensibles of less than the PQL is considered to be zero in
computing the TGNMO.

EQUIPMENT

Tanks are Lwice evacuated and filled with ambient air filtered through charcoal and are then
evacuated to below 10 mm Hg and monitored for at least an hour to check that the tanks do not leak
more than 1 mm Hg/hour. They are then pressurized to greater than ambient pressure with helium,
analyzed to ensure <2 ppmC NMO, and stored for later use.

Sampling units are reconditioned by checking that all sections operate properly, The unit is
flushed with zero air for at least thirty minutes before an aliquot of this flow is injected into the
analyzer. If the total carbon concentration is below 10 ppm, the unit is made ready for use and stored
for shipment,



Triangle Environmental Services, Inc.

METHOD 25 SAMPLE CALCULATION
Client: Clean Air Engineering ID§96280M Analyzed: 12/4-11/96
Project ID: 7834
Sample # 4 Run 1 Inlet

DATA
Note: ALL pressure values have been converted when nacessary to mm Hg and all temperature values to Kelvin.

Pressure, Temperature, Volume Data:

Preasure Temp.

(mm Hg) (K) Tank N44:
Presampling 32.3 274.26 Tank Volume = 0.004555 cu.m
Postsampling 751.1 274.82
Lab Receipt 779.0 299.15

Tank Final 26925.0 299.15

RF PQL Area 1 Area 2 Araa 3
(area/ppmC) (pPpmC)
co 191.7 28 0 0 0
CH4 204.3 28 2,306,897 2,307,611 2,309,188
co2 202.5 28 1,973,985 1,976,040 1,975,684
Non-CH4 Organics 220.4 69 13,222 13,438 13,114
CO Blank = 0 area counts

CALCULATIONS

Measured Concentrations, corrected for blank (ppmC):
Ccm(Co) [Area(CO) - CO Blank] / RF(CO)

/ 191.7 = 0.0

] / 191.7 = 0.0

1 / 191.7 = 0.0

[ (A ]
oo |
[~
I
o

Cm(CH4) = Area(CH4)/RF(CH4)
2306897 / 204.3 = 11291.7
2307611 / 204.3 = 11295.2

2309188 / 204.3 = 11302.9

Cm(CO2) = Area(CO2)/RF(C02)
1973985 / 202.5 = 9748.1
1976040 / 202.5 = 9758.2

1875684 / 202.5 = 9756.5



Triangle Environmental Services, Inc. Method 25 Sample Calculation (p 2)

Cm(Non-CH4 Organics) = Area(Non-CH4 Organics)/RF(Non-CH4 Organics)
= 13222 / 220.4 = 60.0
= 13438 / 220.4 = 61.0
= 13114 / 220.4 = 59.5

Pressure-Temperature Ratio,Q(i) = P(i)/T(i) (mm Hg/K):

Tank Presampling: Q(2) = 32.3 / 274.26 = 0.118
Tank Postsampling: Q(l) = 751.1 / 274.82 = 2,733
Tank Lab Receipt: Q(5) = 779.0 / 299.15 = 2,604
Tank Final: Q(3) =26925.0 / 299.15 =90,005

Volume Sampled (dscm) = 0.3857 x Tank Volume x [Q(1)-Q(2)]
= 0.3857 x 0.004555 x [2.733 - 0.118)]
= 0.004595

Averages and % Relative Standard Deviations (RRSD) of Cm’s are calculated.
(8RSD of C=%RSD of Cm)

Calculated Concentrations (ppmC):

c{co )

Q(3)/[Q(1)-Q(2)] x Cm(CO )
= 90.005/(2.733 - 0.118) x 0.0 = 0.0 (<PQL of 28)

C(CH4) = Q(3)/[Q(1)-Q(2)] x Cm(CH4)
= 90.005/(2.733 - 0.118) x 11296.6 = 388756.3

C(Co2) = Q(3)/(Q(1)-Q(2)] x Cm(CO2)

90.005/(2.733 - 0.118) x 9754.3 = 335678.2

C(Non-CH4 Organics) = Q(3)/[Q(1)=Q(2)] x Cm(Non-CH4 Organics)
= 90.005/(2.733 - 0.118) x 60.2 = 2070.1

Mags Concentration (mgC/cu.m)
= 0.4993 x TGNMO
= 0.4993 x 2070.1 = 1033.6

<PQL of ### = Concentration Below Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 SAMPLE QA/QC DATA

DAILY ANALYZER CHECKS

53¢ Daily Calibration

Response Factor Checks
Requirement: Daily RF = Initial RF + 10%

Initial RF__ |
Co 229.66
CH, 220.11
co, 223.76
NMO 221.17

Triplicate injections of a mixture of CO, CH,, CO,, and C3Hg
are made before and after each batch of samples.

INITIAL NMO ANALYZER PERFORMANCE CHECKS

5.2.1¢ Oxidation Catalyst Efficiency Check 3/4/96

FID response with reduction catalyst in bypass mode = 0
Requirement: =1%

5.2.2* Reduction Catalyst Efficiency Check  3/4/96
Response of CH, with oxidation and reduction catalysts in series mode

compared to response with both catalysts in bypass mode.
105.8% Requirement: > 95%

523 Analyzer Linearity Check + NMO Calibration 3/4/96

Requirement:
RF Value CO: + 1.89% +2.5%
RF Value CH;: *1.03% + 2.5%
RF Value CO;:  =1.35% +2.5%
RF Value NMO: =*1.31% +2.5%
% RSD Values: 0.50% =2%

%{-EOL? § 1.01 1.0 0.1

* USEPA Method 25 Protocol Reference Number



Triangle Environmental Services, Inc.

Method 25 Sample QA/QC Data (p. 2)

5.2.4¢ System Performance Check 3/4/96

Measured Value | Expected Value | Requirement
Propanec in Mix 24.9 25.0 *+ 5%
Hexane 49.96 49.06 * 5%
Toluene 20.5 19.97 5%
Methanol 100.0 99.54 *+ 5%

EQUIPMENT CHECKS

4.1.1* Clean Sampling Equipment Check

Sample Unit
Tank

<10 ppmCiotal C @ 100%
<2 ppmC NMO @ 100%

4,1.2* Sample Tank Evacuation and Leak Check

Tank evacuated to <10 mm Hg absolute pressure, monitored for =1
hour, and passed for use if no pressure change (< 1 mm Hg/hr) is

noted,

5.4* Sample Tank Volumes

Tank weighed empty, filled with deionized distilled water (temperature
recorded), and weighed to the nearest 2 g. Volume calculated based on
density of water at that temperature and results recorded in permanent

file.

* USEPA Method 25 Protocol Reference Number



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Clean Air Engineering

Project ID: 7834

ID#96280M Analyzed: 12/4-11/96

Sample # 1 Run 1 outlet
ressure, Tem tu Volume Data:
Preasure  Temp. P/T
(mm Hg) (K) Tank N200:
Presampling 39.9 274.26 0.145 Tank Volume = 0.004473 cu.m
Postsampling  657.1 274.82 2.391  Voluwe Sampled = 0.003874 dscm
. Lab Receipt P/T
Lab Receipt 673.0 299.15 2.250 Postsampling B/T 0.941
Tank Final 6215.0 299.15 20.776
esponse Factors actical antitatio imits L a aa Counta:
RF PQL Area 1 Area 2 Area 3
(area/ppmC)  (ppmC)
co 152.1 8 46,700 46,824 46,745
CH4 206 .4 8 858 862 892
co2 202.6 8 1,809,530 1,814,288 1,813,508
Non-CH4 Organics 211.8 19 3,206 3,167 3,392
€O Blank = 0 area counts
c ations: —— pPpmC ——
x=corrected for Blank Amount t SD RRSD
COx 2252 % 3 0.1
CH4 39 % 1 2.1
co2 B2763 & 116 0.1
Non-CH4 Organics 142 ¢ 5 3.7

Mass Concentration

71 mgC/cu.m



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Clean Air Engineering

Project ID: 7834

Sample & 2 Run 2 Qutlet

Preasure, Temperature, Volume Data:

ID#96280M Analyzed: 12/4-11/96

Pressure Temp. P/T
(mn Hg) (K) Tank 6182P:
Pregsampling 39.9 274.28 0.145 Tank Volume = 0.005721 cu.m
Postsampling  509.8 274.82 1.855  Uoiume Sampled = 0.003772 dscm
Lab Receipt P/T _
Lab Receipt 518.0 299.15 1.732 Postsampling B/T 0.933
Tank Final 5533.0 299.15 18.496
Res e Facto RF), Practical titat Limits L), an a_Co H
RF PQL Area 1 Area 2 Area 3
(area/ppmC) (PPIC)
co 191.7 9 2,417 2,431 2,484
CH4 204.3 9 100 137 121
c02 202.5 9 1,414,076 1,414,445 1,414,466
Non-CH4 Organics 220.4 22 1,789 1,849 1,640
€O Blank = 0 area counts
Concentrationa: — ppmC —
*=corrected for Blank Amount t SD 'RSD
COx 138 1 2 1.4
CH4 < 9
co2 75563 ¢ 12 0.0
Non-CH4 Organics 86 1t 5 6.1
Mass Concentration 43 mgC/cu.m

< §# = Concentration Below

Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Clean Air Engineering

Project ID: 7834

Sample # 3 Run 3 oOutlet

Pressure, Temperature, Volums Data:

ID#96280M Analyzed: 12/4-11/96

Pressure  Temp. P/T
{mm Hg) (K) Tank N339:
Presampling 34.8 274.26 0.127 Tank Volume = 0.004532 cu.m
Postsampling  692.7 274.82 2.520  volume Sampled = 0.004184 dscm
Lab Receipt P/T -
Lab Receipt 713.0 299.15 2.383 Postsampling P/T 0.946
Tank Final 7276.0 299.15 24.322
Re nse F Practical Quant: on Limits and Counta:
RF PQL Area 1 Area 2 Area 3
(area/ppmC)  (ppmC)
co 191.7 9 432 388 410
CH4 204.3 9 0 0 0
Cco2 202.5 9 1,754,528 1,754,427 1,755,958
Non-CH4 Organics 220.4 21 3,124 3,290 3,156
€O Blank = 0 area counts
Concentrations: —— ppmC ——
x=corrected for Blank Aamount + SD RRSD
Cox 22 ¢ 1 5.4
CH4 < 9
co2 88065 t 43 0.0
Non-CH4 Organics 147 4 2.8
Mass Concentration 73 mgC/cu.m

< § = Concentration Below

Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Clean Air Engineering ID§96280M Analyzed: 12/4-11/96

Project ID: 7834

Sample # 4 Run 1 Inlet

essu erature, Vo ta:
Pressure  Temp. B/T
(mm Hg) (K) Tank N44:
Prasampling 32.3 274.26 0.118 Tank Volume = 0.004555 cu.m
Postsampling  751.1 274.82 2.733  Volume Sampled = 0.004595 dscm
Lab Receipt 779.0 299.15 2.604 2R Re I . 0.953

Postsampling P/T
Tank Final 26925.0 299.15 90.005

nge Factors (RF Practi antitation Limits L ea Counts:
RF PQL Area 1 Area 2 Area 3
(area/ppmC)  (ppmC)
co 191.7 28 0 0 0
CH4 204.3 28 2,306,897 2,307,611 2,309,188
co2 202.5 28 1,973,985 1,976,040 1,975,684
Non-CH4 Organics 220.4 69 13,222 13,438 13,114
CO Blank = 0 area counts
Concentrations: —— ppmC ——
»=corrected for Blank amount & SD SRSD
cox < 28
CH4 388756 + 197 0.1
co2 335678 t 187 0.1
Non-CH4 Organics 2070 t 26 1.2
Maas Concentration 1034 mgC/cu.m

< § = Concentration Below Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Clean Air Engineering ID#96280M Analyzed: 12/4-11/96

Project ID: 7834

sample & S Run 2 Inlet

Pressure, Temperature, Volume Data:
Pressure  Temp. p/T
{mm Hg) (K) Tank N94:
Praesampling 32.3 274.26 0.118 Tank Volume = 0.004544 cu.m
Postsampling  646.9 274.82 2.35¢  Volume Sampled = 0,003920 dscm
Lab Receipt P/T
Lab Receipt 661.0 299.15 2.210 b_Recel L . 0.939

Postsampling P/T
Tank Final 25916.0 299.15 86.632

Reaponse Factors (RF), Practical Quantitation Limits (PQL), and Area Counts:
RF PQL Area 1 Araa 2 Area 3
(area/ppmC)  (ppm<)
co 192.0 31 0 0 0
CH4 203.3 31 1,925,976 1,926,285 1,924,266
coz 202.7 31 1,708,118 1,708,271 1,706,600
Non-CH4 Organics 215.0 78 11,855 12,176 12,285
€O Blank = 0 area counts
Conce ions: —— ppmC ——
r=gorrected for Blank Amount ¢t SD RRSD
COor < 31
CH4 366883 207 0.1
o2 326338 t 177 0.1
Non-CH4 Organics 2181 t 40 1.8
Mass Concentration 1089 mgC/cu.m

< §# = Concentration Below Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

ID$§96280M Analyzed: 12/4-11/96

Client: Clean Air Engineering

Project ID: 7834

Sample & 6 Run 3 Inlet

Tank N368:
Tank Volume = 0,004473 cu.m
Volume Sampled = 0.004177 dscm

Lab Receipt P/T
Postsampling P/T Uehtn

Preasursa arature, Vo Data:
Pressure Temp. P/T
(mm Hg) (K)
Presampling 32.3 274.26 0.118
Postsampling 697.7 274.82 2.53%
Lab Receipt 735.0 299.15 2.457
Tank Final 26789.0 299.15 B89.550
Response Factors (RF Practical antitation 8
RF PQL Area 1
(area/ppmC)  (ppmC)
co 192.0 30 0
CH4 203.3 30 2,050,089
co2 202.7 30 1,820,650
Non-CH4 Organics 215.0 74 15,610
€O Blank = 0 area counts
Concentrations: —— ppmC ——
x=corrected for Blank Amount t SD $RSD
cox < 30
CH4 373281 + 359 0.1
co2 332642 1+ 399 0.1
Non-CH4 Organics 2686 9 0.3
Mass Concentration 1341 mgC/cu.m

and ea Counts:
Area 2 Area 3

0 0
2,054,000 2,051,589
1,824,838 1,823,837

15,672 15,570

< § = Concentration Below Practical Quantitation Limit



Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: Clean Air Engineeri

Project ID: 7834

Sample # 7 Blank

ng

Pressure, Temperature, Volume Data:

Pressur

(mm Hg)

Presampling 1.0

Postsampling 4.0

Lab Receipt 4.0

Tank Final 1755.0

Response Factors

RF

(area/ppmC
co 190.7
CH4 202.1
co2 201.1

Non-CH4 Organics 225.7

€O Blank = 0 are

Concentrations:
r=corracted for Blank
COx
CH4
co2
Non-CH4 Organics

Mass Concentration

< §# = Concentration Below

e m.
(K)
296.15
299.15
298.15

298.15

a

PQL
) (ppmC)

474
474
474
1185

a counts

—— ppmC ——

Amount
< 474
1147
3379
<1185

<592 mgC/cu.m

t+ 8D

t 347

ID#96280M Analyzed: 12/4-11/96

P/T
Tank 6169P:
0.003 Tank Volume = 0.005786 cu.m
0.013 Volume Sampled = 0.000022 dscm
Lab Receipt PJ/T s
023 Postsampling P/T 3003
5.886
Limits (POL and Area C H
Area 1 Area 2 Area 3
0 0 0
296 354 524
1,168 1,141 1,134
0 0 0
&RSD
30.3
1.6

£ 53

Practical Quantitation Limit
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Title ¢ Total gaseous non-methane organic analysis

Run File ¢ C:\STAR\RECALCB\TES_B046.RUN

Method File : C:\STAR\AUTOSAM.MTH

Sample ID : 16- tank N200 Sm—'\f‘C #

Injentinn Date: 9-DEC-96 2:42 aM Calculation Date: 6-JAN-97 11:27 AM
Operator : Tohn Venezja Detector Type: ADCB (10 Vnlts)
Workstation: MS-DOS_6 Bus Address : 16

Instrument : TES NMO ANALYZER Sample Rate : 10.00 Hz

Channel : A = M2S Run Time : 19,002 min

EEXRRETTERNK st_a‘_' Chromatography Softuare EERAEERRER S VQrsion 4_0 AERXEEAEEEREL PR

Run Mode : Analysis - Subtract Blank Baseline
Peak Measurement: Peak Area
Calculation Type: Percent

Ret . Time Width
Feak Peak Result Time  Offset Area Seg. 1/2 Statuws
No. Name () (min) (min) {(counts) Code (sec) Coden
1 CO 2.5104 2.200 0.000 46700 GR 0.0
2 CH4 0.0461 - 0.011 8 TS 0.0
3 €G3 97.2712 4.067 0.037 1809530 BB 14.4
4 C2+ 0.1723 12.500 0.000 3206 GR 0.0
Totals: _100.0000 0.048 1860294
Total Unidentified Counts : 0 counts
Detected Peaks: 4 Rejected Peaks: 0 Jdentifi=d Peaks: 4
Amount Standard: N/A Multiplier: 1.000000 Divisor: 1.000000

Baseline Offset: 4 microVolts

Noise (used): 10 microVolts ~ fixed value
Nuise {(monitored before this run): 60 microVolts

Stream: 16 Injection Number: 1 Sampling Time: 0.00 min
Error Log:

2400 GC:

ADC Board:

Criginal Notes:

appendad Notes:

A AR AR RS AR RS Rt E R Rt il sl R it iR RdtR AR R R AR RRR R ETE
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Title : Total gaseous non-methane organic analysis
Run File : C:\STAR\RECALCB\TES_BEQ0SS.RUN

Method Fila : C:\STAR\AUTOSAM.MTH Jo #2-

Sample ID : 14- tank 6182P Sanmgle

Injection Date: 10-~DEC-96 4:42 AM Calculation Date: 6-JAN-97 11:70 AM

Operator  : John Venezia Detector Type: ADCE (10 Volts)
Workstation: MS-DOS_6 Bus Address @ 16

Instrument : TES NMO ANALYZER Sample Rate : 10.00 Hz
Channel : A = M25 Run Time : 19.002 min

kkkkkkkkkkk Star Chromatography Software rxs&kkkksk® Versjion 4.0 Xrkxxkskddikki
Run Mode : Analysis - Subtract Rlank Baseline

Peak Measurement: Peak Area

Calculation Type: Percent

Ret . Time Width

Peak Peak Result Time Offset Area Seg. 1/2 Sstatus
No. Name () (min) (min) (counts) Code (sec! Condes
1 CO 0.1704 2.200 0.000 2417 GR 0.0
7 CH4 0.0070 - g o e, 0.002 100 TS 0.0
3 70? 99.69A4 4.043 0.013 1414076 PR 13.9
4 02+ 0.126) 12.500 0.000 1789 GR 0.0
Totals: "7 99,9999 "70.015 1418382
Total Unidentified Counts : 0 counts
Detected Peaks: 12 Rejected Peaks: 8 Identified Peaks: 4
Amount Standard: N/A Multiplier: 1.000000 Divisor: 1.000000

Baseline Offset: 2 microVolts

Noise (used): 10 microVolts -~ fixed value
Noise (monitored before this run): 40 microVolts

Stream: 14 Injection Number: 1 Sampling Time: 0.00 min
Error Log:

3400 GC:

ADC Board:

Original Notes:

Appended Notes:

AEERERAR R AR AL AR AR ERE AR A AR R RN R AR R ARk Rk ko kb ke kbbb kR AR AN AL AR RA L
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Title . i Total gaseous non-methane organic analysis
Run File i C:\STAR\RECALCB\TES_B061.RUN

Method File : C:\STAR\AUTOSAM.MTH

Sample ID : 15- tank N339 Sank #3

Injection Date: 10-DEC-96 5:47 AM Calculation Date: 6-JAN-97 11:17 AM

Operator : John Venezia Detector Type: ADCB (10 Volts)
Workstation: MS-DOS_& Bus Address : 16

Instrument : TES NMO ANALYZER Sample Rate : 10.00 Hz
Channe] : A = M?25 Run Time 1 19.002 min

EREERXRTRERR Star Chromatograp}ly Software s o ok ok e ok kK Version 4.0 KRR AR Lk kg

Run Made : Analysis - Subtract Blank Baseline
Peak Measurement: Peak Area
Calculation Type: Percent

Ret . Time Width
Feak Peak Result Time Offset Ares Sep. 1/2 tatus
§9; Name () (min) (min) (counts) Code (sec) Cudes
1 CO 0.0246 2.200 0.000 432 GR 0.0
2 Cco2 99.7378 4.148 0.117 1754526 BB 14.3
3 C2+ 0.1777 12.500 0.000 3124 GR 0.0
Totals: 100.0001 0.117 1758082
Total Unidentified Counts : 0 counts
Detected Peaks: 3 Rejected Peaks: 0 Tdentified Peaks: 3
Amonunt Standard: N/A Multiplier: 1.000000 Divisor: 1.000000

Baseline Offset: 1 microValts

Noise (used): 10 microVolts - fixed value
Noise (monitored before this run): 50 microVolts

Stream: 15 Injection Number: 1 Sampling Time: 0.00 min
Error Loaq:

2400 GC:

ADC Board:

Criginal Notes:

Appended Notes:

AR E R AR KA R kR kR R R AR R R ARk kR AR AR XA N KRR R E AR AR IR AN R AR AR kR Rk A AR A AN A A nhh ok,
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Title : Total gaseous non-methane organic analysis

Run File : C:\STAR\RECALCB\TES_B064.RUN i
Methaod File : C:\STAR\AUTCSAEM.MTH

sample ID : 16- tank N44 Saur’ﬁ Yy

injection Date: 10-DEC-96 6:53 AM Calculation Date: 6-JAN-97 11:20 AM
Operator : John Venezia Detector Type: ADCB (10 Volts)

Workstation: MS-DOS_6 Bus Address : 16

Instrument : TES NMO ANALYZER Sample Rate : 10.00 Hz

Channel t A = M25 Run Time ¢ 19.002 min

REUEXERARRR Star Chromatography sOftNare Thkkdkhkkokkkw Versinn 4.0 REkARKERE R A A R % ®
Run Mode : Analysis - Subtract Blank Baseline "

Peak Measurement: Peak Area
Taleculation Type: Percent

Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
Na . Name )] (min) (min) (counts) Code (sec) Codes
1 Cll4 53.7224 2.728 0.018 2306897 BV 8.8
2 CQ2 45,9637 4.041 0.011 1973985 VE 14.0
3 C2+ 0.3079 12.500 0.000 13222 GR 0.0
Totals: 100.0000 0.029 4294104
Total Unidentified Counts : 0 counts
Detected Peaks: 3 Rejected Peaks: 0 Identified Peaks: 3
amount Standard: N/A Multiplier: 1.000000 Divisor: 1.00000C

faseline Offset: -3 microVolts

Noise (used): 10 microvolts - fixed value
Noise {monitored hefore this run): 50 microVolts

Stream: 1Ff Injection Number: 1 Sampling Time: 0.00 min

Error Log:

3400 GC:

ADC Roard: \

Ariginal Notes:

Appended Notes:

XA R AR KRR R R Rk kR A R T AR AR AR AR AR ARk ke Rk ke kA b Ak A R X R A AR AR AT L PR L L Nkk J’T"
i



.

pegt & L 0]
Fow e

B LT T L T L T DR
. e I\n-t s e SRS AR, TR T IR SR
-

vired | x
e sry BB LS .

CONETARVALLCRAM. MTR

1% tant Nug Sa-\flt *S’

Biee e ¥
i

Samndaes ) :

TaGe M Bakar VE BETOAR B33 M Calonlatiar Matog R
Dot art et Toutin Yeneltia Dmussocn Typee:r AlGR (0I5
s ketar i g M8 BN W Bus Atuposs o If
Dnatpumelt o TS I ANSLYURR Gample Ratg A 0u Ko
e T A e MR Ran Dive AN

v d st mmEda dh e IPGEmArOR ARy SSEFRRPn s srssnesa Yepwion

L S Iu:.-;."\rn‘: (I AR W 4 R Artonewt 3ms -0 DG
U et Thkay L P B Do o BRGNS moe
¥ 3 ] % : ] 3 b i ] ] :
L "L

|

= 4

i

i

|
CH4 }M— PR 7 oo o S e g
co2 ~ | T e e e 2 S . 4,048

-

i

i

-}

)

- !

.l

|

c2+ 12.500

= |

!

:

u:  §

|

[

i

|

AR

min

§ 1

TN e
L.
i S

.\-‘!“Il.

e E AR RS S AR R e s

;"\{ Vst

-

.

¥IX
=13?
-G

. r--r".?28'R

<HI=R4 0O+CR®

<SWT=TS6 0%



Title : Total gaseous non-methane organic analysis

Run File : C:\STAR\RECALCB\TES_B125.RUN

Method File : C:\STAR\RUTOSAM.MTH < )k #5

Sample 1ID : 15~ tank N94 anp

intiertion Date: 11-DEC-96 5:33 AM Caloculation Date: 6-JAN-97 11:00 AM
Operator : John Venezia Detector Type: ADCB (10 Veolts)
Whrkstation: MS-DOS_6 - Bus Address : 16

Instiument ! TES NMO ANALYZER Sample Rate : 10.00 Hz

Channel : A = M25 Run Time :19.002 man

wkw ko kkorkk Star Chromatography SOftware rhukdtkkkdkd vcrsion 4_0 khhk kARt R

Run Mode : Analysic - Subtract Rlank Baseline
Peal: Measurement: Peak Area
Calculation Type: Fercent

Ret . Time Width
Peak Feak Result Time Offset Area g 1/2 Status
No . Name () {min) (min) (counts) e fsec) Codeq
1 CH4 52.8251 2.728 0.018 1925976 BV 8.8
Z C02 46.8498 4.045 0.015 1708118 VB 13.9
3 Q2+ 0.2252 12.500 0.000 11855 GR 0.0
Tatals: 100.0001 0.033 3645949
Total Unidentified Counts : 0 counts
Datected Peaks: 3 Rejected Peaks: 0 Identified Peaks: ?
Amount Standard: N/A Multiplier: 1.000000 Divisor: 1 0GOOOC

Paseline Offset: -3 microVolts

Noisge Euse@): 10 microVolts ~ fixed value
Noise (monitored before this run): 60 microVolts

Streanm: 1% Injection Number: 1 Sampling Time: 0.00 min
Siror Log:

3400 GC:

ADC EBoard:

Original Notes:

Apprended Notes:

Kk hd kel kA ek A A AR AR A AR RA AR R ek ek ek ek R AR AT AR A RRRRK R AR AR R AR R A A ARk hok
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Title : Tatal gaseous non-methane organic analysis

Run File ] \STRR\RECALCB\TE? B128.RUN

Method File : C:\STAR\AUTOSAM.MTH l 44 -
Sample ID @ 1&- tank N2ER Sanmplt

Tniecstian Date: 11-DEC-94¢ 6:39 AM Calculation Date: 6-JAN-97 11:09 AM
Operator : John Uenezla Detector Type: ADCB (10 Volts)

Workstation: MS-DOS Bus Address : 16

Instrument : TES NM5 ANALYZER Sample Rate : 10.00 Hz

Zhannel : A= 5 Run Time : 19.002 min

AEXRKRRRARE Sty Chromatography Software *kkikkkhkkd Vevrsion 4.0 ®kkkktkkxkxlby

Run Mode : Analysis - Subtract Blank Baseline
reak Measurement: Peak Area
Calculation Type: Percent i

Ret. Time Width

Peak Peak Result Time Offset Area Seg. 1/2 Sstatus
Ne¢ Name () (min) (min} (counta) e (sec) Codes

1 CH4 R2.1510 2.729 0.%19 2050089 BV 8.8

£ o B 46.84713 4.047 0.017 1820650 VB 14.0

R C24 0.4017 12.5Q00 0.000 15610 GR 0.0

Totals: 100.0000 0.026 3886349

Total Unidentified Counts : 0 counts
Letected Peaks: 3 Rejected Peaks: 0 Identified Peaks: 3 3
Amount Standard: N/A Multiplier: 1.000000 Divisor: 1.000000

Baseline Offset: -3 microVolts

Noise $used): 10 microVolts - fixed value

Noise (monitored before this run): 30 microvVolts

Stream: 16 Injection Number: 1 Sampling Time: 0.00 min
Error Log:

3400 GC:

ADC Board:

Origainal Notes:

Appended Notes:

KRR TR R R R R AR kR AR R R A R R R A AR R kR A AR A A R R R XA R AR KRR AR RN AR RN R AR R R LS



Title ¢ Total gaseous non-methane organic analysis

Run File : C:\STAR\RECALCB\TES_B186.RUN

Method File : C:\STAR\AUTOSAM.MTH

Sample ID  : 14~ tank 6169p Sanlo_ + 7

Injection Date: 12-DEC-96 4:19 AM Calculation Date: 6-JAN-97 11:3% pM
dparatayr : John Venezia Detector Type: ADCB (10 Volts)
Wworkstation: MS-DOS_A Bus Address : 16

Terstirument @ TES NMO ANALYZER Sample Rate : 10.00 Hz

Channel A = M25S Run Time : 19,002 min

*RERXXARKX® Star Chromatography Softuare XXkkxkkk*® Varsinon 4.0 AXXRERRRRARKRSF

Run Mode : Analysis -~ Subtract Blank Baseline
Pvak Measurement: Peak Area
Talculation Type: Percent

Ret. Time Width

Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () ‘ (min) (min) (counts) Code (sec¢) Codes

1 CH4 18.57286 2.737 0.027 298 Vv 8.4

2 C02 73.2965 4.065 0.035 1168 vy 15.86

Totals: 91.8691 0.0862 1464

Total Unidentified Counts : 130 counts
Detected Peaks: 29 Rejected Peaks: 23 Identified Feaks: 2
Amount Standard: N/A Mul tiplier: 1.000000 Divisor: 1.000000

Baseline Offset: -} microVolts

Noise (used): 10 microVolts - fixed value
Noise (monitored hefore this run): 50 microVolts

Straam: 14 Injection Number: 1 Sampling Time: 0.00 min
Error Log:

3400 GcC:

ADC Board:

Criginal Notes:

Appended Notes:

&t*ttt*t**t*ttt*ittttt!kt**t**ttt:*tk*****tttt*t***t***tttttttttt*t**tti*ik*ww1



yoam
. armds

il
(e

W .
1 .

Pl qgrnd poLae 3

Al LEC T o ) -
smn e N :
) H wya L Togaah
LaPrmat L g .

SRR A A e d st O e Ve sagmat s ?‘_1,’-}\-'.- APt PR e YA vt awmiEa s ‘U-‘r".‘.'_'l‘;i Y T 'Y

Foan oad by

Tolts

co2

-
fe & N
vaEowN
L]
|
5
8 G *
o

.y
N
e
- ame "
r -n

A%

arnae w

—oawae

. .
R SO RIE R R

il

CULe

Meh

| =

ol

,;I
L)

i1
L o A

Ly

'

et

A,
uhem s

4.737

4.0865

Waklel GRS e Wl GA = R W

* Foa bl em mm e g et -5-“-\-' ‘
mevmsaadt e Lul o doa e Bl
VT s Mo
bleAP v S'-\r\r’(. LR
L. I L s P e '"‘i:. T -:v_-: v Tiewes ROTRH VAT
R R S 2 s
B - 3
T W b samnle Tate g
i e H

o -

L e R O &R Tovdes N
L5 R I LTGRO o B R ] o o, LY. I
ands et moamaita e PHRRAEH Pt

i H H : % i .

" 0.5%

~ &
s m
e Y

L]

SH1: G4.0G+G

Fl



Air Quality Laboratory, Inc.

CLIENT: Triangle Environmental Services, Inc.
’~ PROJECT: 960280

PROJECT ID: Clean Air Engineering

AQL #: 96085

DATE OF REPORT: December 26, 1996

DATE RECEIVED: December 19, 1996

ANALYSIS OF CANISTERS FOR CHARACTERIZATION OF COMPONENTS BY GC-MS

The sample set consisted of six Method 25 sampling canister
delivered to Air Quality Laboratory, Inc. via Triangle
Environmental Services, Inc.

The samples were analyzed using USEPA Method TO-14 and TO-15 as a
guidance documents.

Summary points of the results are:

1. The sample was diluted by Triangle Environmental
Services personnel and by Air Quality Laboratory.

2. The samples were analyzed by GC-MS, utilizing a
0.32mm X 60 m DB-1 capillary column.

3. All samples arrived in good condition.

4. The tentatively identified compounds have an associated
quantitation error of -50 - +100% as defined in the
USEPA Contract Laboratory Program, "Volatile Organics
Analysis of Ambient Air in Canisters", December, 19961,
Revision VCAA(01.0.4.

‘ﬁk““'c?ﬁ;ﬁLJ - Ak
Thomas A. Buedel Date
Laboratory Manager
Air Quality Laboratory

Q POBox 12104  Research Triangle Park, NC 27709 (Q Fax(919)544-5600 (Q Phone (919)361-0338 Q



Air Quality Laboratory, Inc.

Tentatively identified Compounds
AQL Project 96085-1

FILE 960482, TES96280-1 CAE, Canister N200 =

~ Dilution Factor = 9.2515
Amount
Scan# Tentative ID PPMV Peak Area
555  Acetic Acid 04 10076
933 Xylene 12 275521
721 d8-Toluene (Internal Standard) 0.04 207627

© POBox 12104 & Research Triangle Park, NC 27709 (Q Fax(919) 544-5600 (P Phone (919)361-0338 Q



Air Quality Laboratory, Inc.

Tentatively ldentified Compounds
AQL Project 96085-2

- FILE 960483, TE896280;2 CAE,_ Canister 6182P_
Dilution Factor= 216378

Amount
Scan# Tentative ID PPMV Peak Area
931  Xylene 10 1 77198
720  d8-Toluene (Internal Standard) 0.04 161434

ii @ POBox 12104 @ Research Triangle Park, NC27709 (@ Fax(919)544-5600 (Q Phone (919)361-0338 Q



Air Quality Laboratory, Inc.

Tentatively Identified Compounds
AQL Project 96085-3

FILE 960484, TES96280-3 CAE._Canister N339 <
Dilution Factor =  20.323

Amount
Scan# Tentative ID PPMV Peak Area
932  Xylene 2 20455
722  d8-Toluene (Internal Standard) 0.04 176040

LV

B

Q POBox 12104 @ Research THangle Park, NC 27709 (@ Fax(919) 544-5600 (@ Phone (919)361-0338 i



Air Quality Laboratory, Inc.

Tentatively ldentified Compounds
AQL Project 96085-4

FILE 960485, TESQB-280;4 CAE._ Canister N44 _
Dilution Factor=  68.827

Amount
Scan# Tentative ID PPMV Peak Area
544  Cyclohexane 25 61453
731 Toluene 118 285507
811  Trimethylhexane 50 121733
919  Ethylbenzene 159 386936
935 Xylene 195 472156
980 Xylene 64 154710
1008 Trimethylheptane 146 353984
1071 Methylethylcyclohexane 114 277064
1124 Tetramethyipentane 342 8293835
1145  Methylhexane 78 189359
1157  Trimethylbenzene 54 130866
1174 Decane 319 773747
1200 Methyl{methylethyl)benzene 94 229268
1207  Ethyimethylheptane 120 290325
1213  Tetramethylpentane 84 202745
1224 Tetramethylpentane 59 142704
1233 Ethylmethyloctane 108 262458
1256  Trimethyldecane 139 338240
723  d8-Toluene (Internal Standard) 0.04 167046

Q POBox 12104 & Research Triangle Park, NC 27709 (@ Fax(919) 544-5600 (Q Phone (919)361-0338 Q



Air Quality Laboratory, Inc.

Tentatively Identified Compounds
AQL Project 96085-5

FILE 960486, TES96280-5 C‘.AE;.r Canister N94
Dilution Factor=  77.4728

Amount
Scan# Tentative ID PPMV Peak Area

450  Dichloroethene 47 107822
549  Cyclohexane 31 71283

732  Toluene 126 280489
812  Trimethylhexane 51 118077
918  Ethylbenzene 179 412508
935  Xylene 233 535870
1008 Tetramethylhexane 176 404529
1074  Hexyloxymethylhexane 140 322392
1089 Dimethyloctane 89 204870
1123  Dimethylcyclobutanone 128 294307
1133  Trimethyloctane 47 107664
1144  Tetramethylpentane 91 210288
1155  Methyl(methylethyl)cyclohexene 78 180312
1173  Decane 329 757434
1199  Methyl(methylethyl)benzene 94 215892
1205 Ethyimethyiheptane 136 311952
1211 Tetramethylpentane 97 222400
1221 Dimethylcyclohexanedione 66 152544
1229 Dimethylundecane 105 241977
1252  Trimethyldecane 104 238378
1257  Trimethyldecane 65 148594
1292  Methylnonane 114 262640
725  d8-Toluene (Internal Standard) 0.04 178108

Q POBox 12104 (D Research Trangle Park, NC 27709 (& Fax(919)544-5600 (@ Phone (919)361-0338



Air Quality Laboratory, Inc.

Tentatively ldentified Compounds
AQL Project 96085-6

FILE 960487, TE396230-_§. CAE._ Canister I~l_368
Dilution Factor= 73.9688

Amount
Scan# Tentative ID PPMV Peak Area
439  Dichloroethene 43 102330
541  Cyclohexane 25 59656
612  Heptane 12 28413
727  Toluene 97 232259
808  Octane 52 124533
879  Ethylhexane 31 75036
916  Ethylbenzene 135 322000
932  Xylene 167 398257
953  Methyloctane 33 78506
978  Xylene 57 137109
1006  Trimethylheptane 169 402692
1069 Methylethylcyclohexane 123 284007
1087 Trimethylhexene 82 195331
1123  Tetramethylpentane 358 854568
1132 Trnmethyloctane 46 109312
1143  Tetramethylpentane 89 213264
1154  Methyl(methylethyl)cyclohexene 76 180260
1173  Dimethylheptane 328 782176
1199  Methyl(methylethyl)benzene 97 232052
1206 Ethylmethylheptane 141 337024
1212 Tetramethylpentane 99 236552
1223  Unknown 19 44968
1231 Dimethylundecane 123 292840
1255 Trimethyldecane 162 385648
1295 Methyinonane 118 282384
1326 Heptylhexylether 24 56675
1392  Trimethylhexene 10 23766
720  d8-Toluene (Internal Standard) 0.04 176414

Q POBox 12104 (@ Research Triangle Park, NC 27709 @ Fax(919) 544-5600 ) Phone (919)361-0338 O



RIC DATA: 966482 #1 SCANS 1 TO 1504
12713738 13:24:9@ CALI: CALTAB #2

SANPLE: SBBML S0@85-1 & INT STOS

CONDS.: 35(3MIN) TQ 128 @ GC-MIN TO 218 @ 1SC/MIN

RANGE: G hl%&l‘ LRBEL: N @. 4.8 QUAN: A @, 1.0 J @ PBASE: U 28, 3

2

188, 8-

509444,
185
RIC |
a33
\ 162
ey
“\kmﬁ_ 555 'I-Tl )
M 1121 1213 1294 1380
! T ' 1 J 1 S | ' T ' T '
o 18 ean 2 Lt 1306 1aae Sl
"o DO dox 1t 0 el Pane s e 30 TR TIiME
3



100, 6+

RIC |

RIC

12/13-98 12:52:08

SAMPLE: 256ML 96685-2. CAN 6122P
CONDS. : Q3C3MIND TO 128 @ BC-MIN TO 210 @ 1SC/NIN

RANGE: G lslg%? LABEL: N @, 4.@ QUAN: & @, 1.8 J @ BASE: U 28. 2

195

l

[BE43T #1
CALI: CALTAE #3

1 TO 15a6

463928,



L0
()

AN

L

RIC DATA: Q68484 &1 1 TO 15a&
1241396 14:23-04 CALI: CALTAR #3

SAHMFLE: 96688%-3, CAN H334

CORDS. : JOCEMIND TO 128 @ &C-NIN TO 218 & 15C/MIN

RANGE: G 1,1§gg LAREL: N Q. 4.8 QUAN: A 6. 1.8 J @ BASE: U 28, 3

168, 6+ 1 461312,
;
V4
RIC _
]
722 \ 1624
1
495 2
| \\\«W. JL..,__. . LR e v
T [ T I ¥ | T "‘T"'— ¥ t L ! i ‘{ ¥
2 I £ ) 1065 i i o
B S By fgs o P33 iGaan 1239 P haie TIHE



RIC DATA: 6Q485 #1 SCANS 1 TO 156
12-13-98 1G:04:008 CALT: CALTAR 43

SHMPLE: 258HL 96R8%5-4, CAN H4d

CONDS.: 3S(3MIN) TO 128 @ BOMIN TO 218 @ 1SC/MIN

RRNGE: G 1,1§§QE.LRBEL: H & 4.8 QUAH: A4 6. 1.8 4 8 BASE: U 28, 2
168, B 233 463872
183
1174
RIC _
1124
. “L? 1aes
'\ 1871 |
\ i
811 ; t )
! v MO sua ] \ L‘ \ ‘ﬁl K
. % 3 5 i i
| i T g SR L’l:“-‘\.jlrl ......'J\l!'l L‘J‘ 'I" \ ! 1447
T | T | T ] "T‘""""‘"‘""“"""“"—"“ T T T T T 1
RS BIEY e e 10 1280 L SUaH
Fow hean RERE Paedd Tardd Sy g Sl Tint



188, 8-

RIC

OATR: 3eQ48E #1 SCANS 1 TO 1588

RIC
CALI: CALTAR #2

12713796 13:48:00
SAMPLE: SE825-5. CAN N34
CONDS. ¢ 3S(3MINY TO 128 @ BRCANMIN TO 218 & 1S5C-MIN

RANGE: G mggg LABEL: N @, 4.9 QUAN: & @, 1.0 0 & BaSE: U 28, 3
L\
_' 1173
h 1124
1229
qug 1008 1
1avq i
732 ll
-
451 a1z
n Gi8 " -
| ‘”‘*-;'J‘L_Q?;Jl“_l ! u-,.x‘]_t ,,Jl L‘,_-' ]L ll a.a.vl:}."}
T T 1 Ll 1 | Ll i
200 {80 SO fnd 1600 { 498
2 N R 40 1 {2130 TR IS SO

458248,



i

RIC DATA: SER4QT #1
1213798 16:13:00 CALT: CALTAE &3
SAHPLE: 96885-6, CAN N3&8

COHDS. ¢ 35(IMIN) TO 128 & BC/HIN TO 21@ @ 15CHIN
RANGE: G 1;1??3 LABEL: N 8, 4.8 QUAN: R @, 1.8 0 @ BASE: U 28, &

SCANS 1 TO {1564

15}@.@-‘
)
1173
RIC | :
1123
1235
i \ 932 leas 1231 |
\ 1853 l
‘\\ 2T ope L'
e ] ARG
meawh.5§w,u ML A; f ; %hgla
1 I ¥ | 1 | Y =y I v i E !
a0 06 500 208 1000 1 26 {406
37 Eaf 102 02 (3020 PN 200: 00 23:28

474112,

SERN
e



Clean Air Engineering
TES ID = 96280-25C

SNAU R W N e

éample ID

Run 1
Run
Run
Run
Run
Run
Blank

WK~ WN

Outlet
Outlet
Outlet
Inlet
Inlet
Inlet

Tank ID
N200
6182p
N339
N44

N94
N368
6169pP

Qudd 5

Dil’n Factor

9.2515
10.8189
10.1615
34.4135
38.7364
36.9844

592.1467

S P — — — p— p—

(TES DF)

9.8729)
11.6606)
10.7786)
36.1985)
41.4116)
38.2801)

589.4872)

7834

gzgt, OF.

PR PP



DATE (QA-19-Rb
PROJECT ID. R[OS (TES SG6 W L.C‘}L-j'\
T

SAMPLE CUSTODIAN __ Thar s, Biects

CUSTODY SEAL PRESENT INTACT / NOT INTACT

2. CHAIN-OF-CUSTODY  PRESENT

3. SAMPLE TAGS ABSENT

SAMPLE TAG #S NOT LISTED

DATE TIME IDs CUSTOMER AQL
RECEIVED RECEIVED MATCH? 1D # ID# COMM ENTS
L [hase-]e 0as™ X QLR8I |GL0gs -\ IQPW\ L1200
2 lyaca-ae |31 Y |e,200-2 |auss-2 |ean wmae
v | 1aia-e 537 | Y leease -3 aeees-3 lean w33y
L la-1a-ap ot Y lquase-y |aws-y | AV MY
5. | 12-14- Q¢ 15 U3 Y AL -5 |Reogs-5 leann A/ 3KY
vl (2-19- % \g' U \( aw2g0-(g L0856 |chy A 3E3
—_

ke e \

; | iz

L —
)
10, X7
) (
X

15i \

w
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TERRA ENGINEERING AND CONSTRUCTION COMPANY Client Reference No: 468-2697
MIDDLETON, WISCONSIN CAE Project No: 7834

CHAIN OF CUSTODY <

Revision 0



Triangle Environmental Services, Inc.
LABORATORY SAMPLE INFORMATION AND CHAIN-OF-CUSTODY FORM

7 all applicable boxes

Company Name: (1640 Aje SN (0EEI2) VA,

Project ID:

?93(‘/ Date: 1\-20-9¢

Contacl Person:

GREA SA |I’1'{ Phone #: (Y '-?\ A%

(20 X204 b

Process Tvpe:

Latest Date Samples
Expected at Lab:

(Normal Turnaround: 15 working

Results Due Date:

159y

days after last receipt of samples)

1S DAY

Report Package Due Date:

Send Report to:

Name G @t S04

(Street address

Address STO 1, LAY ST

required for UPS
shipment of report)

Prhrivg 1w (0@l 3

CLeal MB. EMh e TRN b,

Send Invoice to: | Name

report address)

PALATINE, )¢ g»g@(,?-

Phone # (’gq;:\ QU220 xNON

FAX #

/3G9l -338C

Analysis

US EPA: O Method 25 W Method 25C (as C){q) ) O Method 10 B

SCAQMD: O Method 25.1 O Method 25.2

# of Tank/Trap Pairs:

# of Tank-Only Samples:

# of Trap-Only Samples: # of Bag Semples:

i w:lh_Delay

O Rush Turgaround

G \rge)

O High Concentrations Possible

O Ditute Higk Concentrations 3
O Call if Concentrations High 5

Special Instructions:

Ao i TOUY PACSUY t BEupori « UMY  cHaei o 0, %-Uz__ 3

/

(800) 367-4862

IQA:I‘ormsliufo_cus.frm

6661 S. Alston Avenue
2796

Tanks (Bags) (List IDs): - U (4 TrapSTric 1Ds):
AND €169 /
= — —_— = — =—
)Q’TES Equipment O Client Equipment a Client Equipme be Reconditioned
Tanks, Unused for Reconditioning (List IDs): Traer Reconditioning (List IDs): \
154 o
3 = —
Relinquished by: % Date: Time: To:
A ,( 112096 | 31Spa, | Cariey 2D €X
Tanks receive Condition: Date: Time: Traps received Condition: Date: Time:
at TES by: t\.L_L,{ ] wd |Weaae | $:4» | atTESby:
L’I

Durham, NC 27713

FAX (919) 361-3474



