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FOREWORD

This report was prepared by Pacific Environmental Services, Inc. (PES) using due and
ordinary care and in accordance with the scope of work identified in the Professional
Services Agreement, Purchase Order, or other written/verbal request.

Any measured contaminants and their concentrations detected or identified in this study
are for the sample(s) obtained or for the observations made at the time(s) and location(s)
referenced in the report and may not represent other times, locations, or contaminants and
their concentrations.

Except for the tests and observations conducted by PES, no attempt was made to

check for compliance of present or past owners or operators of the equipment, plant, or site
with federal, state, or local laws and regulations.

The information provided in this report, including any drawings and specifications,
was prepared solely for the use of the identified client and any use by any other party shall
be at their own risk.

The project work was conducted by Neil Norcross, Siya Mokh, Steven Hernandez and
Rachael Newman under the direction of S. Hugh Brown.

PRSP

S. Hugh Bfown, Director
Air Quality Testing

PACIFIC ENVIRONMENTAL SERVICES. INC.
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INTRODUCTION

Balboa Pacific Corporation operates a pyrolytic oxidation unit (BAL PAC 2000) at
its Santa Fe Springs, CA facility. This unit is utilized for research and development
purposes. Balboa Pacific Corporation was contracted to conduct a pilot test of a petroleum
byproduct material generated by Texaco Corporation.

The purpose of the test program was to evaluate the exhaust emissions resulting from
a waste reduction process to be established in Canada. The source tests determined the
particulate matter, total chromium, lead, manganese, copper, nickel, cadmium, beryllium,
arsenic, selenium, molybdenum, silver, antimony, barium, thallium, zinc, nitrogen oxides,
carbon monoxide, sulfur dioxide and total hydrocarbon (as C,H,) mass emission rates from
the unit to atmosphere.

Pacific Environmental Services (PES), a participant in the California Air Resources
Board (CARB) Independent Contractor Program and certified by the South Coast Air Quality
Management District (SCAQMD) for various source testing, was hired by ATC Environmen-
tal Group, Inc. to perform the requested source testing and data reduction. PES qualifies as
an independent testing laboratory - no conflict of interest.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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EQUIPMENT AND PROCESS DESCRIPTION

The pyrolytic oxidation unit utilized for this pilot study consisted of the equipment
described below. The unit was tested while running on three separate batches of a petroleum
byproduct material over three days of operation. Since there may have been differences in
the composition of each batch of byproduct, one run for each parameter was conducted on
each individual batch. A second test set consisting of triplicate test runs for each parameter
was conducted on the pyrolysis of the char produced during the initial test set.

The material is pumped into the pyrolytic chamber which maintains a low oxygen
atmosphere and a temperature of at least 1200 degrees Fahrenheit. The waste is conveyed
through the chamber by a ram transport system. Air locks are utilized at each end of the
chamber to reduce fugitive emissions (see Figure 1). The temperature of the chamber is
maintained by two low NOx natural gas burners that vent directly to the atmosphere. The
waste exits the chamber either as non-hazardous dry char, or as gas that is ducted to a
thermal oxidizer via a particulate removal cyclone. The natural gas fired thermal oxidizer
maintains a temperature of approximately 1400 degrees Fahrenheit to destroy any hazardous
gases. The thermal oxidizer exhaust is then vented to the atmosphere via a waste heat
recovery boiler, exhaust fan and rectangular exhaust duct. The source tests were conducted
on the waste heat boiler exhaust.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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TESTING METHODOLOGY

The approximate sampling port locations are shown in Figure 2. The number of
traverse points required (6 on each of three sample ports on the long dimension of the
rectangular stack) and their locations are specified in EPA Method 1. Triplicate test runs
were conducted for all parameters. In addition, EPA Methods 1, 2, 3 and 4 were utilized

during each test run to determine moisture, molecular weight, temperature, velocity and flow
rate.

Total Particulates

The particulate matter emissions of the waste heat boiler exhaust were determined by
EPA Method 5. The sampling train is shown in Figure 3 and consisted of a glass nozzle, a
Teflon union, an 36-inch glass probe, a tared Gelman type AJ/E glass fiber filter in a glass
filter holder, a set of Greenburg-Smith impingers, a 30-foot umbilical line, a vacuum pump,
a dry gas meter and a calibrated orifice connected to an inclined oil manometer. The heated
probe and filter were maintained at about 250 degrees Fahrenheit. The impinger set

containing 100 milliliters of distilled water, an empty modified Greenberg-Smith impinger,
and an impinger filled with 250 grams of silica gel.

The sample was collected isokinetically for 72 mimtes (4 minutes/point) generating a
sample size of about 45 cubic feet through the train. The velocity and temperature were
measured at each point as it was sampled. Field data and calculation sheets are shown in
Appendix A.

The volume of the impinger solution and the weight of the silica gel were recorded
before and after the tests in order to obtain the moisture content of the stack gas stream. The
weight of the filter was also recorded before and after the tests as part of the analysis to
determine the amount of particulate collectsd. All sample volumes and silica gel weights
were recorded immediately on sample recovery sheets (Appendix A) during charging and
sample recovery. Leak checks were performed before and after each test.

After the test, the nozzle, probe, and front filter bell were rinsed and brushed three
times with acetone and the rinses placed in a 250-millilitsr polyethylene container. The filter
was recovered and placed in a plastic cassette. The sample train from the back half of the
filter housing through the third impinger was rinsed three times with distilled water and these
rinses weére placed along with the impinger contents in a 1000-milliliter polyethylene
container. Disposable vinyl gloves were worn during sample retrieval to help prevent
contamination.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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EPA METHOD 5
Particulate Matter
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1. Stack - 12. Modified G/S impinger
2. Pitot tube charged w/silica gel
3. Glass or quartz nozzle 13. Ice bath
4. SS probe w/glass liner 14. Thermocouple
5. Thermocouple 15. Umbilical line
6. Digital Potentiometer 16. Sealed vacuum pump
7. Heated glass fiber filter 17. Pump filter
8. Inclined oil manometer 18. Shut-off valve
9. Greenberg/Smith impinger 19. Vacuum gage

charged w/D.l. Water 20. Bypass metering valve
10. Modified G/S impinger 21. Dry gas meter

empty 22. Orifice flow indicator

11. (Reserved)

Figure 3
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The acetone and aqueous particulate collections were evaporated to dryness at 100
degrees Centigrade and desiccated to a constant weight along with the sample filters. The

particulate matter was reported with and without the condensibles (back half impinger
collection).

Metals Sampling

The metals emissions of the oxidizer exhaust were determined by EPA Method 12
medified to incorporate the analyses for total chromium, lead, manganese, copper, nickel,
cadmium, beryllium, arsenic, selenium, molybdenum, silver, antimony, barium, thallium and
zinc. The sampling train is shown in Figure 4 and consisted of a borosilicate glass nozzle
and probe, connected by a Teflon union, a glass filter holder connected to the first two
impingers, two Greenburg-Smith impingers each charged with 100 mis of 0.1N nitric acid
solution, an empty impinger, an impinger filled with silica gel, a 30-foot umbilical line, a
vacuum pump, a dry gas meter and a calibrated orifice connected to an inclined oil manome-
ter. Gelman A/E glass fiber filters were used in the filter holders.

Triplicate test runs were conducted and the samples were collected isokinetically for
120 minutes (5 minutes per point) generating a sample size of about 75 cubic feet. Field
data was recorded on the data sheets presented in Appendix A, which also contains the
calculation sheets. The velocity and temperature were measured at each traverse point as
described previously for particulates.

The weight of the impinger solution and the silica gel was recorded before and after
the tests in order to obtain the moisture content of the stack gas stream. All sample weights
were recorded immediately on sample recovery sheets (Appendix A) during charging and
sample recovery. Leak checks were performed before and after the test.

After the test, the contents of each impinger set was placed in a 1000 ml. borosilicate
glass container. The sampling train was then rinsed from the 3rd impinger to the nozzle with
the 0.1N nitric acid solution and the rinse were added to the sample. The filter was
recovered and placed in a separate container. The impinger solution and filter were kept
refrigerated prior to the analyses in order to prevent degradation of the sample. Disposable
vinyl gloves were worn during sample retrieval to help prevent contamination.

Laboratory analyses were conducted by West Coast Analytical Service, Inc., in Sante
Fe Springs, California. Total chromium, lead, manganese, copper, nickel, cadmium,
beryllium, arsenic, selenium, molybdenum, silver, antimony, barium, thallium and zinc
determinations were made by ICP/MS. The laboratory report is included in Appendix B.

PACIFIC ENVIRONMENTAL SERVICES. INC.




EPA METHOD 12
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1. Stack 12. Modified G/S impinger
2. Pitot tube

charged wisilica gel

13. Ice bath

14. Thermocouple
15. Umbilical line

7. Heated glass fiber filter
8. Inclined oil manometer

9. Greenberg/Smith impinger

charged w/0.1N HNO3
10. Modified G/S impinger
empty
11. (Reserved)

16. Sealed vacuum pump
17. Pump filter

18. Shut-off valve

19. Vacuum gage

20. Bypass metering valve
21. Dry gas meter

22, Orifice flow indicator

Figure 4
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Conti Monitori

The pyrolytic chamber waste heat boiler exhaust was monitored for total hydrocar-
bons, CO, CO,, O,, SO,and NOx by EPA Methods 25A, 10, 3A, 6C and 7E, respectively.
A JUM Model VE-7 heated total hydrocarbon analyzer was used to determine the total
hydrocarbons, two Rosemount Analytical Model 880 Infrared Analyzers were used to
determine the CO and CO, concentrations, a Rosemount Analytical Model 755R Paramagn-
etic Analyzer was used to determine the oxygen concentration, a Bovar Engineering Model
721M was used to determine the SO, concentration, and a Thermo Electron Model 10
Chemiluminescent Analyzer was used to determine the NOx concentration. The output of
the analyzers was linearized by the manufacturers. Table 1 lists the instrument specifica-
tions.

The continuous monitoring train for the NOx, SO,, CO, CO, and O, is shown in Figure 5
and consisted of a 3/8-inch stainless steel sampling probe, a 3/8-inch heated Teflon sampling
line, a sample refrigeration/pump system, a glass fiber filter in a 47-millimeter stainless steel
holder, and a sample distribution manifold. The distribution manifold was equipped with a
series of 3-way valves with flow meters (rotometer style). One flow meter acted as a
bypass, and the others were connected to the individual analyzers. The output of the
analyzers was logged by a Yokogawa Model HR2400 multi-channel recorder and a Rustrak
Ranger II data logger. The data logger information was used to determine the arithmetic
means for each analyzer run and to generate graphs of the concentration versus time (see
Appendix A).

The NOx and CO analyzers were operated in the respective ranges of 0-50 ppmv and 0-
100 ppmv with span gases at about 50 and 90 percent of span. The SO, analyzer was
operated in the 0-100 ppmv range with span gases of about 50 and 90 percent of span. The
O, analyzer was operated on a range of 0-25 percent with span gases at about 10 and 18 per
cent. The CO, analyzer was operated on a range of 0-20 per cent with span gases at about
10 and 18 per cent. Prior to the source tests, the suction side of the monitoring system was
leak-checked at a full vacuum (greater than 20 inches mercury). All instruments were
calibrated with a zero and two upscale span gases prior to the start of testing. A zero and
mid-span bias check were conducted before and after each test run. Calibration correction
calculations were preformed in accordance with EPA Method 6C for each instrument.

The total hydrocarbons (THC) were determined by EPA Method 25A. The THC
concentrations were monitored with a JUM Model VE-7 total hydrocarbon analyzer that
utilized a heated Teflon sample line and a flame ionization detector (FID) mounted in a
heated oven. The sample line was maintained at 250°F, and the oven was maintained at
190°C (see Figure 6). The instrument was used on the 0-100 ppmv range and calibrated with
zero, high, mid, and low span gases. The output of the analyzer was connected to a Rustrak
Ranger II data logger for continuous monitoring of the total hydrocarbons. The data logger

5
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Table 1

Continuous Monitor Specifications

NOx Chemiluminescent Analyzer - Thermo-Electron Model 10A

Response Time 1.5 sec - NO, 1.7 sec - NOx
Zero Drift +/- 0.5% after warm up (30 min)
Span Drift +/- 1% of full scale
Linearity +/- 1% of full scale
Accuracy Derived from the +/- 1% calibration gas
Output NO 0-5.0 Vdc
NOx 0-0.5 Vde

SO2 Photometric Analyzer - Bovar Engineering Model 721M

Response Time 1.5 sec

Zero Drift +/- 0.5% after warm up (30 min)
Span Drift +/- 0.5% of full scale

Linearity +/-0.5% up to 1000 ppm
Accuracy +/- 1% of full scale

Output 0-10.0 Vdc

O2 Paramagnetic Analyzer - Beckman Model 755R

Response Time 2 Sec

Zero Drift +/- 1% of full scale

Span Drift +/- 1% of full scale

Linearity +/- 1% of full scale

Accuracy Derived from the +/- 1% calibration gas
Output 0-1.0 Vdc

CO/CO2 Infrared Analyzers - Beckman Model 880

Response Time 2 sec.

Zero Drift +/- 1% of full scale

Span Drift +/- 1% of full scale

Linearity +/- 1% of full scale

Accuracy Derived from the +/- 1% calibration gas

Output 0-1.0 Vdc

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Table 1 (cont’d)
Continuous Monitor Specifications

VOC Heated Hydrocarbon Analyzer - J.U.M. Engineering Model VE-7 FID
Analyzer

Response Time 0-95% in less than 1.2 Seconds

Zero Drift +/- 1% of Full Scale in 24 Hrs

Span Drift +/- 1% of Full scale in 24 Hrs
Linearity _ +/- 1% of Full Scale

Accuracy Derived from the +/- 1% calibration gas
Seasitivity 1 ppb

Range Change Consistency Less than 1% Full Scale

Oxygen Synergism Less than 2%

Output 0-10.0 Vdc Scaled:

R, 0-10 ppm as C,

R, 0-100 ppm as C,

R, 0-1,000 ppm as C,

R, 0-10,000 ppm as C,

Ry 0-100,000 ppm as C,
Sample Flow Rate 3 Liters/Minute

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Each THC measurement was taken at a single point near the center of the duct. The
analyzer was spanned before and after the test run and a bias check was performed with one
span gas to check the sample line for leakage.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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RESULTS

Calculations were made from the field data sheets to determine sample volume, dry
gas average molecular weight, velocities, flow rate, component concentrations, and isokinetic
variation for each test. The calculations are shown on the emission test calculation sheets in
Appendix A.

on the initial material and the char, respectively. The results of the testing for nitrogen
oxides, carbon monoxide, sulfur dioxide, carbon dioxide, oxygen and total hydrocarbons are
presented in parts per million by volume (ppmv) and pounds per bour (Ibs/hr).

PACIFIC ENVIRONMENTAL SERVICES. INC.
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TABLE 2
Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Particulate Emissions
Initial Pyrolysis

Date: 9/12/95 9/13/95 9/14/95
Test Number: Batch 1 Batch 2 Batch 3
Sample Number: ATC-2 ATC4 ATC-6
Flue Gas |
Temperature, °F 374 378 382
Velocity, ft/sec 10.2 10.5 10.5
Static Pressure, in. H,0 -0.02 0.02 -0.02
Duct Area, sq. ft. 2.33 2.33 2.33
Flow Rate, ACFM 1,430 1,470 1,470
Flow Rate, DSCFM 544 874 872
Moisture, % v/v 6.4 54 54
C0o2, % 2.8 2.7 2.9
02, % 16.1 16.4 16.3
Sample Start 1635 1430 1120
Sample Stop 1750 1554 1330
Sampling Time, min. 72 72 72
Sample Volume, DSCF 35.6 36.9 36.9
Isokinetic Rate, % 101 _ 101 101
Concentration, grains/DSCF

w/condensibles 0.0026 0.0112 0.0015

w/o condensibles 0.0008 0.0097 0.0008
Emission Rate, Ibs/hr

w/condensibles 0.019 0.084 0.012

w/0 condensibles 0.006 0.073 0.006

10
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Date:

Test Number:
Sample Number:
Elue Gas
Temperature, °F
Velocity, ft/sec
Static Pressure, in. H,0
Duct Area, sq. ft.
Flow Rate, ACFM
Flow Rate, DSCFM
Moisture, % v/v
C02, %

02, %

Sample Start

Sample Stop

Sampling Time, min.
Sample Volume, DSCF
Isokinetic Rate, %

Concentration, grains/DSCF

w/condensibles
w/0 condensibles

Emission Rate, Ibs/hr
w/condensibles
w/0 condensibles

PACIFIC ENVIRONMENTAL SERVICES, INC.

TABLE 3
Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Particulate Emissions
Char Pyrolysis
10/3/95 10/4/95
1 2
PM-1 PM-2
437 378
7.8 9.8
<0.005 -0.01
2.33 2.33
1,080 1,360
597 796
6.0 6.7
2.7 2.7
16.0 16.1
0942 1015
1100 1133
72 72
27.0 36.1
110 110
0.0038 0.0039
0.0031 0.0025
0.019 0.026
0.016 0.017
11

18

10/4/95
3
PM-3

379
11.7
-0.03

2.33
1,630
953
6.6
2.7
16.0

1456
1614
72
40.4
103

0.0021
0.0018

0.017
0.015




Date:

Test Number:

Sample Start

Sample Stop

Sampling Time, min.

Concentration, %
Carbon Dioxide
Oxygen

Concentration, ppmv
Carbon Monoxide
Total HC (as C,)
Sulfur Dioxide
Nitrogen Oxides

Emission Rate, Ibs/hr
Carbon Monoxide
Total HC (as C,)
Sulfur Dioxide
Nitrogen Oxides

TABLE 4
Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Continuous Monitoring of Gases
Initial Pyrolysis
9/12/95 9/13/95
Batch 1 Batch 2
2111 1520
2211 1620
60 60
2.8 2.7
16.1 16.4
62.8 38.2
8.1 0.2
0.0 0.7
28.3 26.2
0.23 0.15
0.05 0.01
0.00 0.01
0.17 0.17
12
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9/14/95
Bartch 3
1215
1315

60

2.9
16.3
37.8

0.3

0.0
30.9

0.17
0.01
0.00
0.23




Date:

Test Number:

Sample Start

Sample Stop

Sampling Time, min.

Concentration, %
Carbon Dioxide
Oxygen

Concentration, ppmyv
Carbon Monoxide
Total HC (as C,)
Sulfur Dioxide
Nitrogen Oxides

Emission Rate, Ibs/hr
Carbon Monoxide
Total HC (as C))
Sulfur Dioxide
Nitrogen Oxides

TABLE 5
Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Continuous Monitoring of Gases
Char Pyrolysis
10/3/95 10/3/95
1 2
1148 1346
1248 1446
60 60
2.7 2.7
16.0 16.1
32.0 28.1
3.8 3.0
0.5 0.1
27.6 23.5
0.08 0.10
0.02 0.02
0.02 0.02
0.12 0.14

13
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10/3/95
3
1540
1640

60

2.7
16.0
28.6

33

0.3
23.3

0.12
0.02
0.03
0.16




Date:

Test Number:
Sample Number:
Flue Gas
Temperature, °F
Velocity, ft/sec
Smﬁc Prcssure. in. H;O
Duct Area, sq. ft.
Flow Rate, ACFM
Flow Rate, DSCFM
Moisture, % v/v
C0o2, %

02, %

Metals
Sample Start
Sample Stop
Sampling Time, min.
Sample Volume, DSCF
Isokinetic Rate, %
Concentration, mg/DSCM

Copper

Chromium

Lead

Zinc

Manganese

Nickel

Cadmium

Beryllium

Arsenic

Selenium

Molybdenum

Silver -

Antimony

Barium

Thallium

TABLE 6

Oxidizer Exhaust
Toxic Metals Emissions
Initial Pyrolysis

9/13/95
Batch 1
ATC-3

388
9.4
-0.02
2.33
1,320
766
6.4
2.8
16.1

1125

1335
120

54.3
103

8.30E4
4.61E4
4.01E4
3.18E-3
1.84E4
3.83E4
< 9.22E-5
< 4.61E-5
1.06E4
< 3.23E4
3.88E-2
< 4.61E-6
< 1.38E4
1.50E-3
< 4.61E-06

14
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Balboa Pacific/ATC Pyrolysis Unit

9/14/95
Batch 2
ATC-6

393
12.5
-0.02

2.33
1,750
1,010

6.2

2.7

16.4

1120

1330
120

70.8
101

4.52E4
3.83E4
2.43E4
1.67E-3
1.39E4
1.63E4
1.74E4
< 3.48E-5
1.01E4
< 2.43E4
8.69E-2
< 3.48E-6
< 1.04E4
1.15E-3
< 3.48E-06

9/15/95
Batch 3
ATC-7

384
11.1
-0.02

2.33
1,550
909
6.1
2.9
16.3

1047

1253
120

62.7
100

2.72E4
4.66E4
2.41E4
2.25E-3
1.94E4
2.02E4
1.94E4
< 3.88E-5
9.32E-5
< 2.72E4
9.59E-2
< 3.88E-6
< 1.17E4
1.33E-3
< 3.88E-6




TABLE 6 (cont’d)

Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Toxic Metals Emissions
Initial Pyrolysis
Date: 9/13/95 9/14/95 9/15/95
Test Number: Batch 1 Batch 2 Batch 3
Sample Number: ATC-3 ATC-6 ATC-7
Emission Rate, mg/hr
Copper 1.1 0.8 0.4
Chromium 0.6 0.7 0.7
Lead 0.5 0.40.4
Zinc 4.1 2.9 3.5
Manganese 0.2 0.2 0.3
Nickel 0.5 0.3 0.3
Cadmium < 0.1 0.3 0.3
Beryllium < 0.1 S | < 0.1
Arsenic 0.1 0.2 0.1
Selenium <04 <04 <04
Molybdenum 51 150 150
Silver < 0.1 < 0.1 < 0.1
Antimony < 0.2 <02 <0.2
Barium 2.0 2.0 2.1
Thallium < 0. < 0.1 <l
15
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Date:

Test Number:
Sample Number:
Flue Gas
Temperature, °F
Velocity, ft/sec
Static Pressure, in. H,0
Duct Area, sq. ft.
Flow Rate, ACFM
Flow Rate, DSCFM
Moisture, % v/v
CO2, %

02, %

Metals

Sample Start

Sample Stop
Sampling Time, min.

Sample Volume, DSCF

Isokinetic Rate, %

Concentration, mg/DSCM

Copper
Chromium
Lead

Zinc
Manganese
Nickel
Cadmium
Beryllium
Arsenic
Selenium
Molybdenum
Silver
Antimony
Barium
Thallium

TABLE 7
Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Toxic Metals Emissions
Char Pyrolysis
10/3/95 9/14/95
Set 2 Set 2
MMI/ATC2 MM2/ATC2
381 383
9.4 12.1
0.01 0.04
2.33 2.33
1,320 1,690
776 990
5.9 6.3
2.7 2.7
16.0 16.1
1100 1415
1336 1618
120 120
58.4 70.3
105 99.6
5.46E4 3.21E4
2.73E4 < 2.14E4
5.TTE4 2.67TE4
4.96E-3 2.32E-3
1.82E4 1.43E4
4.09E4 < 3.21E4
1.36E-5 1.07E4
< 4.55E-5 < 3.57E-5
< 4.55E-6 < 3.57E-6
< 4.55E4 < 3.57E4
3.64E-2 2.11E-2
< 4.55E-6 < 3.57E-6
< 9.09E-5 < 7.13E-5
1.82E4 1.07E4
< 9.09E-06 < 7.13E-06
16
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=

9/15/95
Set 2
MM3/ATC3

380
9.8
-0.02
2.33
1,380
801
6.7
.7
16.0

1220

1425
120

57.4
100

4.41E4
3.09E4
< 1.76E4
2.16E-2
1.32E4
8.37E4
< 3.09E4
< 1.32E4
2.20E-5
< 8.81E4
1.32E-1
< 4.41E-6
< 1.32E4
6.17E4
< 4.41E-6




Date:
Test Number:

Sample Number:
Emission Rate, mg/hr

Copper
Chromium
Lead

Zinc
Manganese
Nickel
Cadmium
Beryllium
Arsenic
Selenium

Molybdenum

Silver
Antimony
Barium
Thallium

PACIFIC ENVIRONMENTAL SERVICES. INC.

TABLE 7 (cont’d)
Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Toxic Metals Emissions
Char Pyrolysis
10/3/95 9/14/95
Set 2 Set 2
MMI/ATC2 MM2/ATC2
0.72 0.54
0.36 < 0.36
0.76 0.45
6.5 3.9
0.24 0.24
0.54 < 0.54
0.18 0.18
< 0.06 < 0.06
< 0.01 < 0.01
< 0.60 < 0.60
48 36
< 0.01 < 0.01
< 0.12 < 0.12
0.24 0.18
< 0.01 < 0.01
17

9/15/95
Set 2
MM3/ATC3

0.60
0.42
< 0.24
29
0.18
1.1
< 0.42
< 0.18
0.03
<12
180
< 0.01
< 0.18
0.84
< 0.01




evaluating control equipment performance, updating emission inventories, and determining
compliance with present and future emission regulations. For these purposes, reliable data
are required. PES provides this reliability by using the following work practices:

Use Of Standard Test Procedures

EPA Methods 1 and 2 were utilized to measure flow rates. EPA Method 5 was used
to determine the total particulate emission rates, EPA Method 12 was used to determine the
metals emissions, and EPA Methods 3A, 6C, 7E, 10 and 25A were used to determine the
continuous emission rates for the gases. A procedure must be thoroughly studied under

executions of the procedure are compared to demonstrats accuracy and repeatability before
adoption of the procedure as a source testing method.

Use Of Trained Test Personnel

Because of the comp 'tyoftypicalsourcemtingmcthod.s. testers should be trained
and experienced with the test procedures in order to assure reliable results. PES personnel
have had professional training and routinely conduct source tests.

Knowledge Of Source’s Operation

The source testing team should have sufficient knowledge of the process to be tested
in order to properly document the process parameters during the tests. Without documenta-
tion of the process parameters used, results are much less meaningful. PES has previously
tested boilers and combustion sources and is familiar with the processes and equipment.

Equipment Maintenance and Calibration

Use of properly maintained and calibrated test equipment is essential for minimizing
systematic errors in results. All sampling devices were constructed, maintained, and
calibrated as suggested in EPA documents APTD-0576, and APTD-0581 (These are
commonly accepted construction and maintenance manuals for source testing equipment).

18
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The dry gas meters were calibrated with a transfer gas meter with NBS traceability. These
calibrations are included in Appendix C along with those for the nozzles, thermocouples,
digital potentiometers, and Pitot tubes.

Quality control procedures used for continuous monitoring included the use of non-
reactive 316 stainless steel or Teflon tubing and fittings throughout the system. A 2-pass
refrigeration unit was used with the pump downstream of the sample gas conditioner. All
instrumentation was continuously monitored and checked between load conditions to insure
data reliability during all sample runs. Bias checks were made with a calibration gas blend
to confirm they met the tolerances specified in the EPA Methods.

All calibration gases were +/- 1 per cent accuracy and provided by Scott Specialty
Gases in San Bernardino, California.

Thorough Record Keeping

All data relating to the operation of the sampling train must be immediately recorded
to ensure that it is not lost or misinterpreted. PES accomplishes this thorough record
kccpingbyu.seoftheﬁclddamshectsshowninAppendixA. The PES test team is familiar
withthesesheesandtbcinformaﬁonmquimdtocomplctcthun. Any umusual occurrences
inthcpmcessOpex.:ion.um:sualtatinsmunemreadjngs.ormyothcritemsthatcould
affect the test results were also noted.

Use Of Thoroughly Cleaned Glassware

All glassware and probe lines were cleaned prior to the tests with hot tap water and
detergent. The trains were then rinsed with laboratory grade distilled water, air dried, and
sealed until the tests.

Use Of Standardized Data Reduction Techniques

Data reduction was accomplished by the use of step by step calculation sheets. The
calculations were systematic and easy to follow. All calculations for the source test are
included in Appendix A.

19
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PES

Submission Of Blank Samples

Filter and reagent samples were analyzed with the particulate samples to detect any
possible contamination of sampling media or problems with lab analyses. No corrections
were made to the measured concentrations of the collected samples, but the blank results
were reported on the calculation sheets.

20
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APPENDIX A
FIELD DATA AND CALCULATION SHEETS
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Plant:

l1 El
L
1Y

SAMPLE RETRIEVAL DATA

Data:

B 1L 1n

Bealbee. Loci Be Col o Astin,

Sampling Location:

Method) : AN
ATC -

Sampling Type (
Run Number:

Sample Box Number:

Clean-up Man:

A

A

Job Number:

Comments:

Filter

Filter Number:

Description of Pilter:

Moisture

Impingers:
Final Volume:
Initial Volunme:
Net Volume:
Total H,0:

8ilica Gael

Final Voluma:
Initial Volume:
Net Voluma:
Total Moisture:

Description of Inpinger catch:

0.9574

]9l it 3
6/4. &

SE4 . A (1ov
2a9.G

H?2
mL __S77 /

s &
R’

S<s/
£72.3 |ie0) mL
T2 mL
nL

mL

EE

F-F'-1
BB

2933
i & T PW o
T

Qua

QU
Quuua

51.5
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Plant
Project #
Operaéion
Run
Location

Date

o}
o
RN RN NN

codga>» "<y

PES Inc.
EPA Methods 5

ATC - Balboa Pacific

Calculations

Pyrolytic Waste Incinerator

-------- -

1 - Particulate

Santa Fe Springs, CA

9/12/95

Bmission Data

51.5 ce
37.431 cf
29.87 in. Hg
29.87 in. Hg
0.145
0.955 in. H20
566.6 R
833.60 R
0.499 in.
1.021
72 min.
2.3300 sq.ft.
0.84
85.49
17.64 R/in.Hg
0.04707 cu.ft/ml
0.002669 in.Hg-cf/ml-R

Vol. of H20 collected (impingers)
Dry gas meter reading
Barometric pressure

Stack pressure

Average sq.rt delta P

Average draft gauge reading
Average meter temperature
Average stack temperature
Nozzle diameter

Meter calibration factor
Duration of sampling time
Cross sectional area of stack
Pitot tube coefficient

Pitot tube constant

constant

constant

constant

1) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1* ¥ * Vm *( Pb + dH/13.6)/Tm

Vmstd =

35.62 cu.ft
1.01 cu.m

2) Volume of water vapor collected at standard conditions.

Vw(std) = K2 * Vic

Vw(std) =

2.42 sct



3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bws = 0.064

4) Molecular weight of the stack gas on a dry basis Md.
MS = (litttcozi+t28*%co)+(32*t02)+(28*lﬂ2)l

Ms = 29.10

Instrumental gas analysis

¥ Cco2 2.83

¥ CO 0
¥ 02 16.06
¥ N2 8l.11

5) Average stack gas velocity,
V8 = Kp*Cp*(dP"0.5)*(Ts/Pa*Md)"~.5

VE = 10.20 ft/sec’

6) Average actual stack gas volumetric flowrate.
Q=60+ vs v g

Q= 1425.71 cfm
40.38 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 844.05 dscfm
23.50 dscmm



—
8) Analytical data

a) Front half acetone wash
0.0013 g wash net wt
0 g acetone blank net wt
100 ml blank vol.
152 ml Pinal wash volume
152 ml aliquot

0.0013 g soluble particulate+

b) Front half glass microfibre filter
0.0006 g filter net wt
c) Back half water wash - soluble
0.0041 g net wt
0 g water blank net wt
220 ml blank vol
550 ml Final wash volume
550 ml aliquot
P 0.0041 g soluble net wt*
* Weights are not blank corrected
9) Particulate concentrations
0.0008 grains/dscf Front 1/2
0.0026 grains/dscf Total

11) Particulate emission rate

Conc.*(1 1b/7000 gr)* Qstd *60 min/hr

W 0.006 1lbs/hr Front 1/2

W= 0.019 1lbs/hr Total Particulate

12) Isckinecity

An = 0.001 ft~2 Area of nozzle orifice

¥ I = lOO*Ts'thJ*Vlc+le*Y/Tm}(Pb+dﬂ/13.6))/(SO*t'Pl*VI*AnJ

¥ I = 100.61
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S8AMPLE RETRIEVAL DATA

Plant: /4fc

10

| Date: 9:/5°9%

Sampling Location:

Sampling Type (Hath&d) : ERANT
Run Number:

Sample Box Numb :}- 2R
Clean-up Man:

Job Number:

Comments: %
Pilter

Filter Number:

Description of Filter:

Moisture

Inpingers:

Pinal Volume: 2073 £209

426.3

g7 5

Initial Volunme: 4 Q?;G
Net Voluma: e| 3

L

EEEER

£

FEEE

EEEE

Total H,0:

8ilica Gal

Final Volume: 0. /

|

Initial Voluma: 628U O
Net Volunme: TS|

quaaua

aQquq

Total Moisture:
/4 [

Description of Inpinger catch:

PACIFIC ENVIRONMENTAL SERVICES. INC.




PES, Inc.

Multi-Metals Method Calculations (EPA 12)

Plant ATC-Balboa Pacific
Project # 5102
Operation  Pyrolytic Oxidation Unit
Run Batch 1
Location Outlet
Date 9/13/85
Test Data
Vic = 794 cc Vol. of H20 collectad (impingers)
Vm= §7.373 of Dry gas meter reading
Pb= 29.85 in. Hg Barometric pressure
Ps = 29.85 in. Hg Stack pressure -
dP = 0.131 Average sq.rt deita P
dH= 0.784 in. H20 Average draft gauge reading
Tms= 568.1 R Average meter temperature
s= 84825 R Average stack temperature
Dn= 0.4985 in. Nazzle diameter
Y= 1.021 Meter calibration factor
t= 120 min. Duration of sampling time
A= 2.3300 sq.tt Cross sectional area of stack
Cp= 0.84 Pitot tube coefficient
Kp = 85.49 Pitot tube constant
Ki= 17.64 R/in.Hg constant
= 0.04707 cu.t/ml constant
K3= 0.002669 in.Hg-<t/ml-R constant
Instrumentation Data
[02] = 16.1 %
[CO2) = 28 %
CALCULATIONS

1) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1* Y *Vm *( Pb + dH/13.6)/Tm

Vmstd = 54.31 cuft
1.54 cum



2) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * Vic

VWw(std) = 3.74 scf

3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bws = 0.064

4) Molecular weight of the stack gas on a dry basis Md.
Md = (1-Bws)‘((44‘%COZ)#(%‘%CO)*-(SZ’%OQ*—&B‘%NZ})+( 18*Bws)

Md = 28.38 )

5) Average stack gas velocity.
vs = Kp*Cp*(dP*0.5)*(Ts/Ps*Md)*.5

vs=s 9.43 fisec

6) Average actual stack gas volumetric flowrate.

Q=60"vs"*As
Q= 1317.85 cfm
37.32 cmm
7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)
Qstd = 765.68 dscfm

21.68 dscmm

rn=



8) Toxic metal concentrations and emission rates

Sample Blank Conc. Emission Rate
Element Mass (ug) Mass (ug) (mg/dscm) (mg/hr)
DL

Copper 18.00 1.00  B8.30E04  1.1E+00
Chromium 10.00 200 461E-04 6.0E-01
Lead 8.70 020  4.01E-04 5.2E-01
Zinc 69.00 8.00  3.18E-03  4.1E+00
Manganese 4.00 1.00 1.84E-04 2.4E-01
Nickel 8.30 040  3.83E-04 5.0E-01
Cadmium 2.00 200  9.22E-05 1.2E-01
Beryllium 1.00 1.00  4.61E-05 6.0E-02
Arsenic 2.30 020  1.06E-04 1.4E-01
Selenium 7.00 7.00  3.23E-04 4.2E-01
Molybdenu 842.00 3.00 3.88E-02 5.1E+01
Silver 0.10 0.10  4.61E-08 6.0E-03
Antimony 3.00 300  1.38E-04 1.8E-01
Barium 32.60 040  1.50E-03  2.0E+00
Thallium 0.10 010  4.61E-08 6.0E-03
9) Isokinecity

An = 0.001 f*2 Area of nozzle orifice

% | = 100°Ts*((K3*Vic+(Vm"Y/Tm)(Pb+dH/13.6)/(60*Ps*vs*An)
% | = ©103.10



Traverse
Point

A-1
A-2
A-3
A4
A-§
A6
A-7
A-8
B-1
B-2
B-3
B4
B-5
B-6
B-7
B-8
C-1
C-2
C-3
C4
C-5
Cc-6
C-7
Cc-8
Average

Delta-P
(in. H20)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.015
0.02
0.025
0.015
0.025
0.03
0.03
0.035
0.04
0.045
0.04

Sample Train Operation Data

Test Date
Barometer
Run #
Static P
Pitot Cp
Nozzle

Temp.
(Deg.F)

279
379
385
403
403
401
401
392
345
360
395
405
405
407
405
399
364
388
400
405
A
402
397
384
388.25

8/13/95
29.85 in.Hg
1
<0.02 in.H20
0.84
0.495
deilta H Dry Gas Meter Temp
IN ouT
0.42 105 103
0.42 105 103
0.42 108 104
0.42 108 105
0.42 109 105
0.42 109 105
0.42 109 106
0.42 110 106
0.42 108 108
0.42 109 107
0.42 111 108
0.42 11 108
0.42 112 107
0.64 112 109
0.85 113 109
1.06 113 109
0.64 111 109
1.08 113 110
1.27 115 110
1.27 115 110
1.49 114 110
1.7 114 109
1.91 114 109
: & 114 109

0.76375 110.833333 107.3333

108.0833

(dP)A.5

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.122474
0.141421
0.158114
0.122474
0.158114
0.173205
0.173205
0.187083
0.2
0.212132
0.2
0.131176
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Plant
Project #
Operation
Run

Load
Location

Date

INPUT
INPUT
INPUT
INPUT

INPUT
INPUT

INPUT
INPUT
INPUT
INPUT

0

L LI FITTEFE:

=
w

PES Inc.
Calculations for :

ATC Consultants - Balboa Pacific

it e L T —

e i —

Santa Fe Springs, CA

9/12/95

37.431 ef
in. Hg

566.6 R
833.6 R

72 min.
2.3300 sq.ft.
0.84
85.49
17.64 .
0.04707
0.002669

in. H20

in. H20

R/in.Hg
cu.ft/ml constant
in.Hg-cf/ constant

EPA Method 2.31,4,Gc,72,10
and 25a

Vol. of H20 collected
Dry gas meter reading
Barometric pressure
Static pressure

Avg. 8qQ.rt delta P

Avg. delta H

Avg. meter temp.

Avg. stack temp.

Meter calibration factor
Duration of sampling time
Stack Area

Pitot tube coefficient
Pitot tube constant
constant



INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

Gas Analysis
[02] -

[02]

(02]

[02])

[02]

[02]

[02]

[02]

[co2]
[co2]
[cO2]
[co2]
[co2]
[co2]
[co2]
[co2)
[02) =

[CO2) =
[N2]

(co)

[co]

(co]

[co]

[co])

(co]

[co]

(co]

[NOx]
[NOx]
[NOx]
[NOx]
[NOx]
[NOx]
[NOx])
[NOx]
[THC]
[THC]
[THC]
[THC]
[TRHC]
[THC)
[THC)
[THC)
[s02]
(s02)
[s02]
[so2]
[so2)
[s02)
[s02)
[SO2] =
[CO) =

[NOx] -
(THC] =
[S02] =

15.93
-0.03
«0.22
-0.13
i9.99
15.87
15.85
19.86
2.88
0.08
0.08
0.09
18.06
18.01
17.78
17.50
16.06
2.83
8l1.1
63.60
0.6
1.6
1.10
75.7
-
7 -
76.45
28.4
-0.15
-0.16
-0.16
44.21
44.79
44.05
44.42

o

.44
- 73

48
47.39
46.44

46.915
0.2
0.4
0.2

0.30
46.3
46.6
46.3
46 .45
62.79
28.29
7.63
-0.10

¥ (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias

¥ (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
adjusted concentration
adjusted concentration
%

ppmV (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppmV (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppmV (wet)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppuV (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
PpmV(dry) adj concentration
ppmV (dry) adj concentration
ppmV (wet) adj concentration
ppmV(dry) adj concentration



CALCULATIONS

01) Volume of gas sampled at standard conditions, Vmstd
Vmstd «K1* Y * Vm *( Pb + dH/13.6)/Tm

Vmstd = 35.62 cu.ftc
1.01 cu.m

02) Volume of water vapor collected at standard conditions

Vw(std) = K2 * Viec

Vw(std) 2.42 scf

03) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bwsg = 0.064

04) Molecular weight of the stack gas on a wet basis
Ms = {1—0)t({44-tc02)+{28*tc0}+(32tt02)+(28*%ﬂ2}J+(1B*Q)

M3 = 28.37

05) Average stack gas velocity.
V8 = Kp*Cp*(dP"0.5)*(Ts/Pa*Md)".5

VS = 10.31 ft/sec

06) Average actual stack gas volumetric flowrate.
Q=60 * vg * pg

Q= 1441.26 cfm
40.82 cmm

07) Average stack gas dry volumetric flowrate,
Qstd = Q * (Tstd/Ts) +* (Pl/Pl;dl * (1-Bws)
Qstd = 853.23 dscfm

24.16 dscmm
51193.61 dscfh



08) Emission Calculation - Carbon Monoxide

lbs CO/hr = ([CO] * DSCFH MW) /387*10"6

(CO) = 62.79 ppmv (dry) Actual conc.
(CO)] = 0.23 Lbs/hr

05) Emission Calculation - Nitrogen Oxides

lbs NOx/hr = ([NOx] * DSCFH + MW) /387+*10"%6

[(NOx] = 28.3 ppmv (dry) Actual Conc.
[NOx] = 0.17 Lbs/hr

10) Emission Calculation - Total Hydrocarbons

1bs THC/hr = ([THC] * DSCFH + MW) /387*10%6

[THC) = 8.1 ppmv (dry) Actual Conc.
[THC] = 0.05 Lbs/hr

Xy Eﬁisnien Calculation - Sulfur Dioxide

lbs NMHC/hr = ([NMHC] * DSCFH + MW) /387+*10%6

(s02] = -0.1 ppmv (dry) Actual Conc.
(sO2] = 0.07 Lbs/hr
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SAMPLE RETRIEVAL DATA

Plant: _ ATC

Date: 9.,3.94

Sampling Location:

ELPN 4

Sampling Type (Method
Run Number: -

Sample Box Number:

Clean-up Man: 4/

Job Number:

Comments: <o g

[2 5

Pilter

Filter Number:

Description of Filter:

Moisture

Impingers:
Final Volume: £63.9
Initial volunme: £

Net Volunme: 14,8

5/
o

:‘:#
BB

EEEE

Total H,0:

BB

8ilica Gal

Final Volume: F—_—F "5’/.(9

Initial Volunme: 640.7L_

g
Net Voluma: al-6 g

Total Moisture: =29 O\

uauuua

Qquaaq

)
Description of Inpinger catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,



Plant
Project #
0pe¥a£ion
Run
Location

Date

SREge> " gude

1) Volume of gas sampled at standa

PES Inc.

EPA Methods 5

ATC - Balboa Pacific

2 - Particulate

Santa Fe Springs, Ca

9/13/95

44.6
38.972
29.85
29.85
0.149
1.010
569.3
837.9%0
0.499
1.021
72
2.3300
0.84
85.49
17.64
0.04707
0.002665

Emission Data

cc
ct
in. Hg
in. Hg

in. H20
R

R

in.

min,
8q.ft.

R/inang
cu.ft/ml
in.Hg-cf/ml-R

Vmstd =K1%* ¥ * Vm *( Pb + dH/13.6) /Tm

Vmstd =

36.89
1.04

cu.ft
m'm

2) Volume of water vapor collected at

Vw(std) = K2 * vie

Vw(std) =

2.10

sct

Calculations

Vol. of H20 collected (impingers)
Dry gas meter reading
Barometric pressure

Stack pressure

Average sq.rt delta p
Average draft gauge reading
Average meter temperature
Average stack temparature
Nozzle diameter

Meter calibration factor
Duration of sampling time
Cross sectional area of stack
Pitot tube coefficient

Pitot tube constant

constant

constant

constant

rd conditions, Vmstd

standard conditions.



,ﬂk

3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/ (Vmstd+Vwatd)

BwWs = 0.054

4) Molecular weight of the stack gas on a dry basis Md.
MS = ({44*%CO2)+(2B*!C01+{32*t°2)+(28*%ﬂ2)l

Ms = 259.08

Instrumental gas analysis

¥ Co2 2.68
¥ Co 0
¥ 02 16.39
¥ N2 80.93

S) Average stack gas velocity.
V8 = Kp*Cp*(dP"0.5)*(Ts/Ps*Md)".5

VS = 10.51 ft/sec

6) Average actual stack gas volumetric flowrate.
Q = 60 * vg * g

Q= 1469.58 cfm
41.62 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 874.10 dscfm
24.75 dscmm



' i 8) Analytical data

a) Front half acetone wash
0.0032 g wash net wt
0 g acetone blank net wt
100 ml blank vol.

152 ml Final wash volume
152 ml aliquot

0.0032 g soluble particulate+

b) Pront half glass microfibre filter
0.02 g filter net wt
c) Back half water wash - soluble
0.0035 g net wt
0 g water blank net wt
220 ml blank vol
550 ml Final wash volume
550 ml aliquot
b 0.0035 g soluble net wte
* Weights are not blank corrected
9) Particulate concentrations
0.0097 grains/dscft Front 1/2
0.0112 grains/dscf Total

11) Particulate emission rate

Conc.*(1 1b/7000 gr)* Qstd *60 min/hr

W 0.073 1lbs/hr Front 1/2

W= 0.084 1lba/hr Total Particulate

12) Isckinecity

An = 0.001 ft"2 Area of nozzle orifice

¥ I = 100*Ts*((K3*Vlic+(Vm*Y/Tm) (Pb+dH/13.6))/(60*t*Ps*va*An)

YI= 100.62

V)

Py
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SAMPLE RETRIEVAL DATA

Plant: IQTO

Date: AT

Sampling Location:

Sampling Type (Method): ZPA /7.
Run Number: 47’6-3

Sample Box Number: /3/3

Clean-up Man: _A/A/

Job Number:

Comments: bdasl. /o 3
7 B5A

Filter

Pilter Number:

Description of Filter:

Moisture

Impingers: X

Final Volume: 2 6225

Initial Volume: ££90.Y eT2. -

Net Volume: g6 ¢,3

EEBE

Total H,0:

8ilica Gal

Final Volume: @/. 5

Initial Volunme: 67*4. 0

Qqaq

Net Volume: 7. &

Total Moisture:

Quaaa

79-4

Description of Inpinger catch:

Qauuua

PACIFIC ENVIRONMENTAL SERVICES. INC.




Plant
Project #
Operation
Run
Location

Date

Vic=
Vm=
Pb=
Ps=
dP =
dH =
Tm=
Ts=
Dn=
Y=
t=

A=

Cp=
Kp:
Ki=
K2=
K3=

[02] =
[CO2) =

PES, Inc.

Multi-Metals Method Calculations (EPA 12)
ATC-Balboa Pacific

5102

Pyrolytic Oxidation Unit

Batch 2

Qutlet

8/14/95

Test Data

89.7
74.572
29.88
20.88
0.174
1.288
568.8
853.50
0.485
1.021
120
2.3300
0.84
85.49
17.64
0.04707
0.002669

cc
cf

cu.f/ml
in.Hg-cf/mi-R

Instrumentation Data

164 %
27 %

CALCULATIONS

Vol. of H20 collected (impingers)
Dry gas meter reading
Barometric pressure

Stack pressure

Average sq.rt deita P
Average draft gauge reading
Average meter temperature
Average stack temperature
Nozzle diameter

Meter calibration factor
Duration of sampling time
Cross sectional area of stack
Pitot tube coefficient

Pitot tube constant

constant

constant

constant

1) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1*Y * Vm *( Pb + dH/13.6)/Tm

Vmstd =

70.78 cu.ft
2.00 cum



2) Volume of water vapor collected at standard conditions.
Viw(std) = K2 * Vic

Viw(std) = 4.69 scf

3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bws = 0.062

4) Molecular weight of the stack gas on a dry basis Md.
Md = ( 1-Bw:)'((“"%002)+(25'%CO)+(32‘%02)+(28'%N2))+(1 8*Bws)

Md = 28.40

5) Average stack gas velocity.
vs = Kp*Cp*(dP*0.5)*(Ts/Ps*"Md)*.5

vs= 12.54 fVsec
6) Average actual stack gas volumetric flowrate.
Q=60"vs*As

Q= 1752.47 cfm
49.63 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 1015.31 dscfm
28.75 dscmm



8) Toxic metal concentrations and emission rates

Sample Blank Cone. Emission Rate
Element Mass (ug) Mass (ug) (mg/dscm)  (mg/hr)
DL

Copper 13.00 1.00 4.52E-04 7.8E-01
Chromium 11.00 200  3.83E-04 6.6E-01
Lead 7.00 0.20 2.43E-04 4.2E-01
Zinc 48.00 8.00 1.67E-03 2.9E+00
Manganese 4.00 1.00 1.39E-04 2.4E-01
Nickel 4.70 0.40 1.63E-04 2.8E-01
Cadmium 5.00 2.00 1.74E-04 3.0E-01
Beryllium 1 1.00 3.48E-05 '6.0E-02
Arsenic 29 0.20 1.01E-04 1.7E-01
Selenium 7 7.00 2.43E-04 4.2E-01
Molybdenu 2500 3.00 8.69E-02 1.5E+02
Silver 0.1 0.10 3.48E-08 6.0E-03
Antimony 3 3.00 1.04E-04 1.8E-01
Barium 33 0.40 . 1.15E-03 2.0E+00
Thallium 0.1 0.10 3.48E-06 6.0E-03
9) Isokinecity

An = 0.001 fi*2 Area of nozzle orifice

% | = 100°Ts*((K3*VicHVm*Y/Tm)(Pb+dH/13.6))/(60°t'Ps*vs*An)

%= : 101.34



Traversa
Point

A-3

Average

DeltaP
(in. H20)

0.03
0.03
0.04
0.035
0.04
0.04
0.03
0.03
0.045
0.035
0.04
0.03
0.03
0.03
0.025
0.03
0.04
0.035
0.035
0.03
0.025
0.02
0.01
0.01

Sample Train Operation Data

Test Date
Barometer
Run #
Static P
Pitot Cp
Nozzle

Temp.
(Deg.F)

397
400
401
402
398
402
376
370
395
403
402
403
401
402
378
370
401
402
403
402
400
392
373
an
383.5

9/14/95
29.88
2
-0.02
0.84
0.495

delta H

1.24
1.24
1.68
145
1.66
1.68
1.24
1.24
1.87
145
1.68
1.24
1.24
1.24
1.04
1.24
1.66
145
145
1.24
1.04
0.83
0.41
0.41

in.Hg

in.H20

DryGas!ylatar Temp

IN ouT
101 101
102 101
104 101
108 102
109 104
112 105
1 105
111 105
108 108
110 108
1M1 108
112 108
112 107
114 108
114 108
114 109
112 110
113 110
114 109
115 110
115 110
115 110
114 110
113 110

1.28583333 110.916667 106.5833

108.75

(dP)r.5

0.173205
0.173205
0.2
0.187083
0.2

0.2
0.173205
0.173205
0.212132
0.187083
0.2
0.173205
0.173205
0.173205
0.158114
0.173205
0.2
0.187083
0.187083
0.173205
0.158114
0.141421
0.1

0.1
0.17404
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Plant
Project #
Operation

Run

n

CREge> " “JdRBEFSS

PES Inc.
Calculations for :

ATC Consultants - Balboa Pacific

Pyrolytic Unit

------ e L R ——

2

- - -

Batch 2

el T p——

Santa Fe Springs, CA

- - -

8/13/95

44.6
38.972
29.85
-0.02
0.149
1.010
569.3
837.9
1.021
72
2.3300
0.84
85.49
17.64
0.04707
0.002669

cc
cf

m. ng
h. no

u. no
R

R

min,
sq.ft.

R/in.Eg

EPA Method 2,3a,4,6c,7E,10
and 25a

Vol. of H20 collected
Dry gas meter reading
Baromatric pressure
Static pressure

Avg. sBqQ.rt delta P

Avg. delta H

Avg. mater temp.

Avg. stack temp.

Meter calibration factor
Duration of sampling time
Stack Area

Pitot tube coefficient
Pitot tube constant
constant

cu.ft/ml constant
in.Hg-cf/ constant



INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

Gas Analysis
[02] =

[02] =

[02] =
[02] =
[02) =
[02) =
[02] =
(02] =
[co2)
[co2]
[coz2)
[co2]
[co2]
[co2]
[co2]
[Co2] =
[02] =
[CO2)] =
[N2] =
[CO] =
[CO] =
[CO] =
[CO) =

[co)
[co]
[co]
[CO) =
[NOx]
[NOx]
[NOx)
[NOx]
[NOx]
[Nox])
[NOx]
[NOx]
[THC)
[THC]
[THC)
[THC)
[THC)
[THC]
[THC)
[THC)
[so2]
[so2]
[s02]
[s02)]
[so2]
[s02]
[s02]
[s02]
[NOx] =
[THC] =
[s02)

«17
<07
.08
.08

i1

.85

10.9

10.8

coocoWw

1l1.
10.
16.

80
29
1

1.

1.
51
51
52
51
25
-0.

a5
24.
25.
25.2
0

O
0.

0.

48.
48.
48.

=03

0.

8l1.

82
B2.
38
26.

75

.73
.08
.09
.09

1

.88

02
95
39

.68

-9
oo
-3
8
55
.3
.6
.2
9
.5
02

.14
.06

93
83
56
45
-4
2
3
25

H W Aaa

20

8
.9
35

.16

15

.15
W

¥ (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias

¥ (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
adjusted concentration
adjusted concentration
¥

ppav (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppaV(dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppmV (wet)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppuV (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
pPpuV(dry) adj concentration
ppuV(dry) adj concentration
ppmV(wet) adj concentration
ppnV(dry) adj concentration




CALCULATIONS

01) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1* Y * Vm *( Pb + dH/13.6) /Tm

Vmstd = 36.90 cu.ft
1.04 cu.m

02) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * Vie

Vw(std) 2.10 scf

03) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bwe = 0.054

d

04) Molecular weight of the stack gas on a wet basis
Ms = (1-9}*((44*%CO2)+(23*%CO)+t32‘l02}+(2a'l32))+(1!'Q)

Ms = 28.44

05) Average stack gas velocity.
P = 29.85 in. Hg
V8 = Kp*Cp*(dP"0.5)*(Ts/Pa*Md)~.5

VS = 10.66 ft/sec

06) Average actual stack gas volumetric flowratas,

Q=60 * vyg * A

Q= 1450.38 cfm
42.21 cmm

07) Average stack gas dry volumetric flowrate,
Qstd = Q * (Tstd/Ts) * (Pe/Pstd) + (1-Bws)
Qstd = 886.46 dscfm

25.10 dscmm
53187.44 dscfh



08) Emission Calculation - Carbon Monoxide

1bs CO/hr = ([CO] * DSCFH * MW) /387*10%¢

[CO] = 38.16 ppmv (dry) Actual conc.
(CO] = 0.15 Lbs/hr

09) Emission Calculation - Nitrogen Oxides

1bs NOx/hr = ([NOx] *.DSCFH * MW) /387%10%6

[NOX] = 26.2 ppmv (dry) Actual Conc.
[NOx) = 0:27 Lbs/hr

10) Emission Calculation - Total Hydrocarbons
lbs THC/hr = ([THC] * DSCFR * MW) /387+*10"6

[THC] = 0.2 ppmv (dry) Actual Conc.
[THC)] = 0.00 Lbs/hr

11) Emission Calculation - Sulfur Dioxide
1bs NMHC/hr = ([NMHC] * DSCFE * MW)/387+10°6

[S02] = 0.7 ppmv (dry) Actual Conc.
[s02] = 0.00 Lbs/hr
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SAMPLE RETRIEVAL DATA

Plant: A'T(,

Date: 9.4 .9€

Sampling Location:

Sampling Type %g}hod) ;s CPAZ

Run Number:

Sample Box Number: yiadt

Clean-up Man: AL

Job Number: o=

Comments: e /~ F0%.€
— U 12324

Filter

Filter Number:

Description of Filter:

Moisture

Impingers:
Figal Volume: £€95.7C

6013

Initial Volunme: £9 3

<G5

Net Volume: ZIR

S

Total H,0:

EEEE

EEEE

8ilica Gal

Final Volume: 727, O

Initial Volume: 2/<2 3

Net Volume: _ID.7

Total Moisture:

1o e JTe Qs }

QU

Description of Inpinger catch:

quuayq

PACIFIC ENVIRONMENTAL SERVICES. INC.

P



Plant
Project #
Operation
Run
Location

Date

S
n
L]

HEEVES

BEEEg> g

PES Inc.

EPA Method S

ATC - Balboa Pacific

3 - Particulate

Santa Fe Springs, CA

9/14/55

44.6
38.972
29.85
29.85
0.149
1.010
569.0
842.00
0.455
1.021
72
2.3300
0.84
85.49
17.64
0.04707
0.002669

min.
8q.ft.

R/in.Hg
cu.ft/ml .
in.Hg-cf/ml-R

Calculations

Vol. of H20 collected (impingers)
Dry gas meter reading
Baromatric pressure

Stack pressure

Average sq.rt delta P
Average draft gauge reading
Average meter temperature
Average stack temperature
Nozzle diameter

Meter calibration factor
Duration of sampling time
Cross sectional area of stack
Pitot tube coefficient

Pitot tube constant

constant

constant

constant

1) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1* Y * VYm +( Pb + dH/13.6) /Tm

Vmstd =

36.91
1.05

cu.ft
m.m

2) Volume of water vapor collected at standard conditions.

Vw(std) = K2 * Vic

Vw(istd) =

2.10 scf



3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bwg = 0.054

4) Molecular weight of the stack gas on a dry basis Md.
Ms = {(44*%c02)+{28*%00)+(32't02)+€23*tﬂ2}l
Mg = 259.11

Instrumental gas analysis

¥ Co2 2.88
¥ CO 0
¥ 02 16.33
¥ N2 B80.79

5) Average stack gas velocity.
V8 = Kp*Cp+*(dP~0.5)*(Ts/Ps*Md) .5

VE = 10.53 ft/sec

6) Average actual stack gas volumetric flowrate.
Q=60 * vg * pg

Q= 1472.42 cfm
41.70 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 871.55 dscfm
24.68 dscmm



8) Analytical data

a) Front half acetone wash

0.0019 g wash net wt
0 g acetone blank net wt
100 ml blank vol.
133 ml Final wash volume
133 ml aliquot

0.0019 g soluble particulater

b) Front half glass microfibre filter
0 g filter net wt
c) Back half water wash - soluble
0.0018 g net wt
0 g water blank net wt
220 ml blank vol
579.9 ml Pinal wash volume
579.9 ml aliquot

0.0018 g soluble net wt+

* Weights are not blank corrected

8) Particulate concentrations

0.0008 grains/dscf Front 1/2
0.0015 grains/dscft Total

11) Particulate emission rate

Conc.* (1 1b/7000 gr)+* Qstd *60 min/hr

W o=
W=

12) Isokinecity

An =

0.006 1lbs/hr Front 1/2
0.012 1lbs/hr Total Particulate
0.001 ft-2 Area of nozzle orifice

Y I = 100*Ts*({KJ*VI:+(VN*Y/TN){Pb+d8/13.51)ltso*t*PI*VI'Anl

i 15

100.97
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SAMPLE RETRIEVAL DATA

Plant: A7C

b

I

Date: 8. /.5~

Sampling Location:

Run Number:

Sampling Type {Hathod). EPA T4

Sample Box Number: _3/3

Clean-up Man:

Job Number:

Comments: %

Filter

Filter Number:

Description of Filter:

Moisture
Impingers: ;
Final Volume: 696.5 mL {?,{ mL 9€6. Y ml
Initial Volume: %1 mL, nL 4. S  mL
Net Volunme: - mL, 95 mL K] mL,
Total H,0: mL, mL mlL,
8ilica Gel

-~
Final Volume: §%9.5 g g g
Initial Volume: eL4L ] g g g
Net Volume: 1q.0 g g g
Total Moisture: g g g

ikl

Description of Inpinger catch:

PACIFIC ENVIRONMENTAL SERVICES. INC.




Plant ATC-Balboa Pacific
Project # 5102
Operation Pyrolytic Oxidation Uni
Run Batch 3
Location Cutlet
Date 9/15/95
Test Data
Vic = 86.2 cec Vol. of H20 collected (impingers)
Vmn = 65.825 cf Dry gas meter reading
Pb = 29.85 in. Hg Barometric pressure
P8 = 29.85 in. Hg Stack pressure
dP = 0.155 Average sq.rt delta P
dH = 1.053 in. H20 Average draft gauge reading
o = 565.6 R Average meter temperature
Ts = 843.88 R Average stack temperature
Dn = 0.495 in, Nozzle diameter
Y = 1.021 Meter calibration factor
t = 120 min. Duration of sampling time
A= 2.3300 sq.ft. Cross secticnal area of stack
Cp = 0.84 Pitot tube coefficient
Ep = 85.49 Pitot tube constant
Kl = 17.64 R/in.Hg constant
K= 0.04707 cu.ft/ml constant
K3 = 0.002669 1n.Hg-c£/m17 constant
Instrumentation Data
[02] = 16.3 &
(CO2] = 2.9 %
CALCULATIONS

PES, Inc.
Multi-Metals Method Calculations (EPA 12)

1) Volume of gas sampled at standard conditicns, Vmstd
Vmstd =K1* ¥ * Vm *( Pb + dH/13.6) /Tm

Vmstd =

62.72 cu.ft
1.78 cu.m



2) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * Vie

Vw(std) = 4.06 gcf

3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwatd)

BWS = 0.061

4) Molecular weight of the stack gas on a dry basis Md.
Md = (:I.-Bws)'((“*tcozj+(28*“.‘0)4-(32*%02)1»(28*“?2] )+(18*Bws)

Md = 28.44

S) Average stack gas velocity.
V8 = Kp*Cp*(dP~0.5)*(Ts/Ps*Md)".5

VE = 11.09 ft/sec
6) Average actual stack gas volumetric flowrate.
Q= 60 * vg v g

Q= 1550.67 cfm
43.92 cmm

7) Average stack gas dry volumetric flowrate,
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 909.11 dscfm
25.75 dscmm



8) Toxic metal concentrations and emission rates

Sample Blank Cone. Emission Rate

Element Mass (ug) g:ll (ug) (mg/dscm) (mg/hr)
Copper 7.00 1.00 2.72E-04 4.2E-01
Chromium 12.00 2.00  4.66B-04 7.2E-01
Lead 6.20 0.20 2.41E-04 3.7B-01
Zinec 58.00 8.00 2.25E-03 3.5B+00
Manganese 5.00 1.00 1.94E-04 3.0E-01
Nickel 5.20 0.40 2.02E-04 3.1E-01
Cadmium 5.00 2.00 1.54E-04 3.0E-01
Beryllium : | 1.00 3.88E-05 6.0B-02
Arsenic 2.4 0.20 9.32B-05 1.4B-01
Selenium i 4 7.00 2.72E-04 4.2B-01
Molybdenum 2470 3.00 9.59E-02 1.5E+02
Silver 0.1 0.10 3.8BE-06 6.0E~-03
Antimony 3 3.00 1.17B-04 1.8E-01
Barium 34.2 0.40 1.33E-03 2.1E+00
Thallium 0.1 0.10 3.88B-06 6.0E-03
9) Isckinecity

An = 0.001 ft"2 Area of nozzle orifice

t I 100*?!*{[KJ*V1c+{Vm*YYTu){Pb+dH/13.G)}/(Gﬂ*t*Pl‘Vl'Anl

Y I 100.29



Traverse
Point

A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-B
B-1
B-2
B-3
B-4

Delta-P
(in. H20)

0.02
0.02
0.03
0.025
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.015
0.025
0.03
0.03
0.03
0.015
0.02
0.025
0.035
0.04
0.045
0.05
0.055

Sample Train Operation Data

Test Date 9/15/95
Barometer 29.85
Run # 3
Static P =-0.02
Pitot Cp 0.84
Nozzle 0.4595
Temp. delta H
(Deg.F)

230 0.41

376 0.83

390 1.24

399 1.04

405 0.83

406 0.83

406 0.83

405 0.83

356 0.41

366 0.41

389 0.41

406 0.62

410 1.04

409 1.24

410 1.24

411 1.24

309 0.62

339 0.83

372 1.04

398 1.45

405 1.66

407 1.87

406 2.07

403 2.28
383.875  1.0529167

in.Hg

in.H20

Dry Gas Meter Temp

N

97
97
99
100
103
104
105
107
106
107
107
108
108
111
112
113
112
111
112
112
113
113
112
113
107.58333

ouT

96
96
97
97
98
99
100
101
103
103
103
104
105
108
107
107
108
108
108
108
109
108
108
108
103.708
105.646

(dp) *.s

0.1
0.14142
0.17321
0.15811
0.14142
0.14142
0.14142
0.14142

0.1

0.1

0.1
0.12247
0.15811
0.17321
0.17321
0.17321
0.12247
0.14142
0.15811
0.18708

0.2
0.21213
0.22361
0.23452
0.154592
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Plant
Project #
Operation
Run

Load
Location

Date

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

COBEER>Y"“dHREREY

PES Inc.
Calculations for :

ATC Consultants - Balboa Pacific

Santa Fe Springs, CA

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

9/14/95

ce
ct

inl xg
in. BE20

in. H20
571.5 R
831.9 R

min.
8q.ft.

R/in.Hg
0.04707
0.002669

cu.ft/ml
in.Hg-cf/ constant

EPA Method 2,3a,4,6¢,7E,10
and 25a

Vol. of H20 collected
Dry gas meter reading
Barometric pressure
Static pressure

Avg. 8q.rt delta P

Avg. delta H

Avg. meter temp.

Avg. stack temp.

Meter calibration factor
Duration of sampling time
Stack Area

Pitot tube coefficient
Pitot tube constant
constant

constant



INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT

INPUT
INPUT

INPUT
INPUT
INPUT

INPUT

INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

Gas Analysis

[02]
[02]
[02)
[02])
[02]
[02]
[02]
[02)
[co2)
[co2)
[co2)
[co2)
[co2)
[co2]
[co2]
[co2)
[02]
[coz2]
[(N2]
[co]
[co]
[co]
[co)
(co)
[co)
[co]

16.31
0.07
0.07
0.07

11

11.01

11.01

11.01
2.79
0.08
0.07
0.08

11

10.51

10.37

10.44

16.33
2.88
80.8

38.20

1.6
1.3
1.45
51.3
51.6
51.1

51.35
31.7

-0.02
0.36
0.17

44.21

45.12

45.36

45.24

0.5
0.08
0.3
0.19
48
48.56
48.59
48.57s
0.8
1.3
1.8
1.45
86

84
82.7

83.35

37.78

30.90
0.26

-0.68

¥ (dry)

initial zero biasg
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias

¥ (dxy)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan biasg
adjusted concentration
adjusted concentration
¥

pPpmV (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppmV (dry)

initial zero biasg
final zero bias
average zero biasg
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppaV (wet)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
PpmV (dry)

initial zero bias
final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
PpmV(dry) adj concentration
PpmV(dry) adj concentration
PpmV(wet) adj concentration
PPmV(dry) adj concentration



CALCULATIONS

01) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1* Y * ym +( Pb + dH/13.6) /Tm

Vmstd = 42.53 cu.ft
1.20 cu.m

02) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * vic

Vw(std) 2.82 scf

03) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bws = 0.062

04) Molecular weight of the stack gas on a wet basis
MS = (1-0}*((44*tc02)+{23*tcol+{32*\02}+(23*%N2)}+(1S*QJ

M3 = <8.38

05) Average stack gas velocity.
V8 = Kp*Cp+*(dP"0.5)+*(Ts/Pa*Md)*.5

VS = 12.29 ft/sec

06) Average actual stack gas volumetric flowrate.
Q = 60 * vg » g

Q = 1717.44 cfm
48.64 cum

07) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd) + (1-Bws)
Qstd = 1020.89 dscfm

28.91 dscmm
61253.10 dscfh



08) Emission Calculation - Carbon Monoxide
1bs CO/hr = ([CO] * DSCFH * MW) /387*10%¢

[CO] = 37.78 ppmv (dry) Actual conc.
[CO] = 0.17 Lbs/hr

09) Emission Calculation - Nitrogen Oxides

1bs NOx/hr = ([NOx] * DSCFH * MW) /387%10°6

(NOX] = 30.9 ppmv (dry) Actual Conc. |
[NOX]) = 0.23 Lbs/hr

10) Emission Calculation - Total Hydrocarbons

1bs THC/hr = ([THC] * DSCFH + MW) /387*10%6

[THC) = 0.3 ppmv (dry) Actual Conec.
[THC] = 0.00 Lbs/hxr

11) Emission Calculation - Sulfur Dioxide

1bs NMHC/hr = ([NMHC) * DSCFH + MW) /387+*10%6

[S02) = -0.7 ppmv (dry) Actual Conc.
[SO2]) = 0.00 Lbs/hr
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SAMPLE RETRIEVAL DATA

Plant: _ ATC- BALBoA

Date: R-3-95

Sampling Location: OUTET
Sampling Type (Method): _PARTIULATE-
Run Number: P |

Sample Box Number: _<7/

Clean-up Man: M 0K

Job Number:
Comments:

riltor

Filter Number:
Description of Filter: _ 4ubmTC CED Y\TH ¢mMmL BlAty TAZTICES

L $€
Moisture

# # 2 = 3
Inpingers:
Final Volume: Los-4 mL L0332  pr $0I-4 mr
Initial Volume: 53%-4 mL, 46.0 _ mr S0 mL
Net Volume: 20.5 mL J.2 mL i mL
Total H,0: mL nL mL
8ilica Gal
Final Volume: 65l g g g
Initial Volume: LY9- ¥ g g g
Net Voluma: L2 g g g
Total Moisture: g — g g

261

Description of Impinger catch:

PACIFIC ENVIRONMENTAL SERVICES. INC.



PES Inc.

EPA Method 5 Calculations

Plant ATC - Balboa Pacific

Project # 5102

Operation Pyrolytic Waste Incinerator

Run 1 - Particulate - get 2
Location Santa Fe Springs, CA
Date 10/3/95

- - -

Emission Data

Vic = 36.7 cc Vol. of H20 collected (impingers)
Vm = 27.937 cf Dry gas mater reading

Pb = 29.8 in. Hg Barometric pressure

P8 = 29.80 in. Hg Stack pressure

dP = 0.106 Average sq.rt delta P

dH = 0.540 in. H20 Average draft gauge reading
Tm = 546.0 R Average meter temperature

T8 = 897.00 R Average stack temperature

Dn = 0.454 in. Nozzle diameter

Y = 1.003 Meter calibration factor

t = 72 min. Duration of sampling time
A= 2.3300 sq.ft. Crosa sectional area of stack
Cp = 0.84 Pitot tube coefficient

Kp = 85.49 Pitot tube constant

Kl = 17.64 R/in.Hg constant

K2 = 0.04707 cu.ft/ml constant

K3 = 0.002669 in.Hg-cf/ml-R constant

1) Volume of gas sampled at standard conditions, Vmatd
Vmstd =K1* ¥ * VYm +( Pb + dH/13.6) /Tm

Vmstd = 27.01 cu.ft
0.77 cu.m

2) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * Vic

Vw(std) = 1.73 scf



3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bwg = 0.060

4) Molecular weight of the stack gas on a dry basis Md.
Ms = ((44*%CO2)+(28*%CO)+ (32+%02) + (28+%N2) )
Ms = 29.06

Instrumental gas analysis

¥ Cco2 2.65
¥ Co 0
¥ 02 15.95
¥ N2 81.4

5) Average stack gas velocity.
V8 = Kp+*Cp*(dP"0.5)*(Ta/Ps*Md) ".5

VE = 7.75 ft/sec

6) Average actual stack gas volumetric flowrate.
Q=60 * vg * 2g

Q= 1083.02 cfm
30.67 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 596.77 dscfm
16.90 dscmm



8) Analytical data
a) Front half acetone wash
0.0022 g wash net wt
0.0002 g acetone blank net wt
100 ml blank vol.
133 ml Final wash volume
133 ml aliquot

0.0022 g soluble particulater

b) Pront half glass microfibre filter
0.0032 g filter net wt
¢) Back half water wash - soluble
0.0012 g net wt
0 g water blank net wt
220 ml blank vol
579.9 ml Pinal wash volume
579.9 ml aliquot
0.0012 g soluble net wt+
* Weights are not blank corrected
9) Particulate concentrations
0.0031 grains/dscf Front 1/2
0.0038 grains/dscf Total

11) Particulate emission rate

Conc.*(1 1b/7000 gr)* Qstd *60 min/hr

W om 0.016 1lbs/hr Front 1/2

W= 0.019 1lbs/hr Total Particulate

12) Isckinecity

An = _ 0.002 €££°2 Area of nozzle orifice

¥ I = 100*Ts* ((K3*Vic+ (Vm*Y/Tm) (Pb+dH/13.6) )/ (60*t*Pg*va+*An)

$Ia= 110.11



PACIFIC ENVIRONMENTAL SERVICES. INC.
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BAMPLE RETRIEVAL DATA

Plant: _ATC-BALSIA

Date: 10-3-9S o

Sampling Location: OVTLET

Sampling Typeﬁ{ﬂethod): M.

Run Number: MM)

Sample Box Number: LB

Clean-up Man: _Mukd

Job Number:

Comments: __579.0- (4. | =
LY. b~%9.n =

Filter

Filter Number:

Description of Filter: SAEMTLY uwwuc

o FILTEL (Lrps€)

Yy

Moisture

Impingers:

Final Volume: bk 9.9 nL ___ bo7- L, 4239  ar

Initial Volume: _Lib.7 mL 596-9 mrn 4ya-| mL

Net Volume: 3.2 mL /9-5 mL [. ¥  mr

Total H,0: mL nL mL

8ilica Gel

Final Volume: & g g

Initial Volunme: 17.2. g g g

Net Volume: [y g g g

Total Moisture: g g
117.3

Description of Impinger catch:

PACIFIC ENVIRONMENTAL SERVICES. INC.



PES, Inec.

Multi-Metals Method Calculations (Epa 12)

Vol. of H20 collected (impingers)
Dry gas meter reading
Barometric pressure

Stack pressure

Average sq.rt delta p
Average draft Sauge reading
Average meter temperature
Average stack temperature
Nozzle diameter

Meter calibration factor
Duration of sampling time
Cross sectional area of stack
Pitot tube coefficient

Pitot tube constant

constant

constant

Plant ATC-Balboa Pacific
Project # 5102
Operation Pyrolytic Oxidation Unit
Run }
Locatien Outlet
Date 10/3/95

Test Data
Vic = 77.3 ce
Vm = 61.787 cf
Pb = 29.8 in, Hg
Ps = 29.80 4in. Hg
dP = 0.132
df = 0.875 in. H20
™ = 560.3 R
Te = B4l.42 R
Dn = 0.504 4in.
Y= 1.005
t = 120 min.
A= 2.3300 sq.ft.
CP - 003‘
Fp = 85.49
Kl = 17.64 R/in.Hg
R = 0.04707 cu.ft/ml
3 =

Instrumentation Data

(02] = 16.0
2.7

- o

CALCULATIONS

1) Volume of gas sampled at standar
Vmstd «K1* Y * vy «( pPb + dH/13.6)/

Vmstd = 58.39 cu.ft

1.65 cu.m

0.002669 in.Hg-cf/ml- constant

d conditions, Vmstd



2) Volume of water vapor collected at standard conditions.
Vw(std) = K2 » Vlc

Vw(std) = 3.64 scf

3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwatd)

Bws = 0.059

4) Molecular weight of the stack gas on a dry basis Md.
Md = (I-Bwl)*({44"@3)*(33“‘00’*(32"02)‘*(23*‘)&))-I-{J.S'Bwl)

Md = 28.41

5) Average stack gas velocity.
V8 = Kp*Cp*(dP~0.5)*(Ts/Ps*Md)"~.5

VE = 9.44 ft/sec
6) Average actual stack gas volumetric flowrate.
Q=60+ vg v g

Q= 1320.01 cfm
37.38 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) + (Ps/Patd)

Qstd = 776.62 dscfm
21.99 dscmm



8) Toxic metal concentrations and

Element

Coppef
Chromium
Lead

Zinc
Manganese
Nickel
Cadmium
Beryllium
Arsenic

Selenium

Molybdenum

Silver
Antimony
Barium

Thallium

Sample
Mass (ug)

1.00

0.10

10.00

801.00

0.

2.00

4.

0.20

9) Isokinecity

An =

Blank
Mass (ug)
DL

0.001 ft"2

emission rates

Cone.

Emission Rate

(mg/dscm) (mg/hr)

5.46E-04
2.73E-04
5.77B-04
4.96E-03
1.82E-04
4.09E-04
1.36E-04
4.55E-05
4.55B-06
4.55E-04
3.64E-02
4.55E-06

9.03E-05

1.82EB-04

9.09E-06

7.2E-01
3.6E-01
7.6B-01
6.5E+00
2.4EB-01
5.4E-01
1.8B-01
6.0B-02
6.0E-03
6.0E-01
4.8E+01
6.0E-03
1.28-01
2.4E-01

1.2E-02

Area of nozzle orifice

*Ie 100*1!'((K3*V1c+(Vh'Y/Tm)(Pb+dHf13.G}J/(GO‘t'PJ*VI*An)

Y Ia=

105.41



Traverse Delta-p
Point (in. H20)
A-1 0.03
A-2 0.02
A-3 0.04
A-4 0.03
A-5 0.02
A-6 0.01
A-7 0.005
A-8 0.005
B-1 0.01
B-2 0.005
B-3 0.005
B-4 0.005
B-5 0.02
B-6 0.02
B-7 0.02
B-8 0.02
C-1 0.02
c-2 0.03
c-3 0.03
C-4 0.03
C-5 0.03
C-6 0.02
c-7 0.02
c-8 0.01

Average

Sample Train Operation Data

Test Date 10/3/9s
Barometer 29.85
Run # 1
Static p 0.01
Pitot Cp 0.84
Nozzle 0.504
Temp. delta H
(Deg.F)

400 1.35

399 1.35

402 1.8

402 .35

399 0.9

397 0.45

355 0.24

359 0.24

340 0.45

398 0.24

396 0.24

396 0.24

3%6 0.9

3s1 0.9

348 0.9

350 0.9

3ss 0.9

391 1.38

392 1.35

391 135

385 1.35

383 0.9

380 0.9

349 0.45
381.416667 0.875

thg
in.H20

Dry Gas Meter Temp

IN ouT
88 86
89 86
93 88
97 89

100 91
102 93
100 97
99 92
99 97
101 99
99 98
100 99
102 100
10S 102
106 102
107 102
106 102
106 103
110 104
110 105
107 103
109 105
111 106
111 107
102.375 98.1667

100.271

(dP) ~.5

0.17321
0.14142
0.2
0.17321
0.14142
0.1
0.07071
0.07071
0.1
0.07071
0.07071
0.07071
0.14142
0.14142
0.14142
0.14142
0.14142
0.17321
0.17321
0.17321
0.17321
0.14142
0.14142
0.1
0.1319
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Plant
Project #
Operation
Run

Load
Location
Date

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

PES Inc.

Calculations for ; EPA Method 2,3a,4,6¢,7E,10
and 25a
ATC Consultants - Balboa Pacific
5102
Pyrolytic Unit
1
Batch 1
Santa Fe Springs, CA
10/3/95
DATA INPUT
Vic= 36.7 cc Vol. of H20 collected
Vm= 27.937 cf Dry gas meter reading
Pb= 29.80 in. Hg Barometric pressure
Pg= <0.01 in. H20  Static pressure
dP = 0.108 Avg. sq.rt delta P
dH = 0.540 in. H20  Avg. deita H
Tms= 5460 R Avg. meter temp.
Ts= 8970 R Avg. stack tamp.
Y= 1.003 Meter calibration factor
t= 72 min. Duration of sampling time
A= 2.3300 sq.ft Stack Area
Cp= 0.84 . Pitot tube coefficient
Kp= 85.49 Pitot tube constant
Ki= 1764 RinHg constant
K2 = 0.04707 cuftml  constant
K3= 0.002669 in.Hg-ct/m! constant



INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

Gas Analysis
[02] =
(02] =
[O2] =
[O2] =
[O2] =
[O2] =
(02] =
(02] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
(02] =
[CO2] =
[N2] =
[CO| =
[CO] =
[CO] =
[CO] =
[CO] =
[CO] =
(CO] =
[CO] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[THC] =
[THC] =
[THC] =
[THC] =
[THC] =
[THC] =
[THC] =
(THC] =
[SO2) =
[SO2] =
[SO2] =
[SO2] =
[SO2] =
[SO2] =
[SO2] =
[SO2] =

16.09
0.04
0.26
0.15

18

18.16

18.12

18.14
2.54
0.07
0.05
0.08

3.88
3.72
3.80
15.85
2.65
81.4
29.40
0.1
0.1
0.10
50

51
40.8
45.9
23.4
0.19
0.29
0.24
10.63
9.27
9.09
9.18
34
<0.15
-0.15
<0.15

47.18
47.62
47.4
0.5
0.2
0.1
0.05
44.2
44.3
445
]

%(dry)

initial zero bias

final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
%(dry)

initial zero bias

final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
adjusted concentration
adjusted concentration
%

ppmV(dry)

initial zero bias

final zero bias

average zero blas
midspan concentration
Initial midspan bias
final midspan bias
average midspan blas
ppmV(dry)

initial zero bias

final zero bias

average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppmV(wet)

initial zero bias

final zero bias

average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
pPPmV(dry) -

initial zero bias

final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias



[CO]= 31.99 ppmV(dry) adj concentration

[NOx] = 27.55 ppmV(dry) adj concentration
[THC) = 3.55 ppmV(wet) adj concentration
[SO2] = 0.45 ppmV(dry) adj concentration

CALCULATIONS

01) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1°Y *Vm *(Pb + dH/13.6)/Tm

Vmstd = 27.01 cu.ft
0.77 cu.m

02) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * Vic
Vw(std) = 1.73 scf

03) Decimal fraction of moisture by volume in stack gas
Bws = Viwstd/(Vmstd+Vwstd)
Bws = 0.060

04) Molecular weight of the stack gas on a wet basis
Ms = (1-Q)'((44'%002)+(28'%CO)-|-{32’%02)+(28°%N2))+(1 8*Q)

Ms = 28.39
05) Average stack gas velocity.
Ps= 29.80 in. Hg

Vs = Kp*Cp*(dPA0.5)*(Ts/Ps*Md).5

Vs = 7.84 fUsec

06) Average actual stack gas volumetric flowrate.
Q=60"vs*As

Q= 1095.69 cfm
31.03 cmm



07) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd) * (1-Bws)
Qstd = 603.75 dscfm
17.10 dscmm
36225.23 dscth
08) Emission Calculation - Carbon Monoxide
Ibs CO/Mr = ([CO] * DSCFH * MW)/387*10%6

[CO) = 31.99 ppmv(dry)  Actual conc.
[CO] = 0.08 Lbs/hr

08) Emission Calculation - Nitrogen Oxides
Ibs NOx/hr = (INOx] * DSCFH * MW)/387*10%6

[NOx] = 276  ppmv (dry) Actual Cone.
[NOx] = 0.12  Lbsir

10) Emission Calculation - Total Hydrocarbons
Ibs THC/hr = ([THC] * DSCFH * MW)/387*10%8

[THC] = 3.8 ppmv (dry) Actual Cone.
[THC] = 0.02 Lbshr

11) Emission Calculation - Sulfur Dioxide
Ibs NMHC/hr = (INMHC] * DSCFH * MW)/387°10°8

[SO2] = 04 ppmv(dry)  Actual Conc.
[S02] = 0.02 Lbshr
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or-f=
SAMPLE RETRIEVAL DATA
Plant: _ATC- BALROA
Date: 10-3-95
Sampling Location:
Sampling Type (Method): TILULe
Run Number: Z
Sample Box Number:
Clean-up Man:
Job Number:
Comments:
riltar
Filter Number: 0.4429
Description of Filter:
Moisture
To# #2 * 3
Impingers:
Final Volunme: b1c.2 nL koo.3 w1, 485.3 mr
Initial Volume: 5317 mL A6 mL 4X4-7  mL
Net Volume: 37.5 mr, £.7 __ mL 0.6 mL
Total H,0: .19 mL mL
8ilica Gal
Final Volume: 6817 g g g
Initial Volume: 3.4 g g g
Net Volume: £.3 g g g
Total Moisture: g g g g
(5=
Description of Impinger catch:

PACIFIC FNVIRONMENTAL SERVICES. INC.




Plant
Project #
Operation
Run
Location

Date

TTTERE:

ceeeg> " <gd

PES Inc.

EPA Method 5 Calculations

ATC - Balboa Pacific

Pyrolytic Waste Incinerator

2 - Particulate - set 2

Santa Fe Springs, CA

10/4/95

- - bl e e p——

55.1
37.247
29.7
29.70
0.138
0.880
545.0
838.00
0.454
1.005
72
2.3300
0.84
85.49
17.64
0.04707
0.002669

Emission Data

cc Vol. of H20 collected (impingers)
cf Dry gas meter reading
in. Hg Barometric pressure
in. Hg Stack pressure
Average sq.rt delta p
in. H20 Average draft gauge reading
R Average meter temperature
R Average stack temperature
in. Nozzle diameter
Meter calibration factor
min. Duration of sampling time
8q.ft. Cross sectional area of stack
Pitot tube coefficient
Pitot tube constant
R/in.Hg constant
cu.ft/ml constant

in.Hg-cf/ml-R constant

1) Volume of gas sampled at standard conditions, Vmstd

Vmstd =K1* Y +

Vmstd =

Vm *( Pb + dH/13.6)/T™m

36.06 cu.ft
1.02 cu.m

2) Volume of water vapor collected at standard conditions.

Vw(std) = K2 * Vie

Vw(std) =

2.59 scf



3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bws = 0.067

4) Molecular weight of the stack gas on a dry basis Md.
Ms = {(44*ic021+(28ttco)+(32*%02)+(28*tu2)}
Ms = 29.08

Instrumental gas analysis

¥ Cco2 2.71
¥ CO 0
¥ 02 16.05
¥ N2 81.24

5) Average stack gas velocity.
V8 = Kp*Cp+*(dP"0.5)* (Ts/Ps*Md)".5

VE = 9.76 ft/sec

6) Average actual stack gas volumetric flowrate.
Q= 60 * vg * pg

Q= 1364.79 cfm
38.65 cum

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 796.30 dscfm
22.55 dscmm



8) Analytical data
a) Front half acetone wash
0.0053 g wash net wt
0.0002 g acetone blank net wt
100 ml blank vol.
196 ml PFinal wash volume
196 ml aliquot

0.0053 g soluble particulate+

b) Front half glass microfibre filter
0.0006 g filter net wt

c) Back half water wash - soluble
0.0031 g net wt

0 g water blank net wt
220 ml blank vol
602.3 ml PFinal wash volume
602.3 ml aliquot
0.0031 g soluble net wt*
* Weights are not blank corrected

9) Particulate concentrations

0.0025 grains/dscf Front 1/2
0.0035 grains/dscf Total

11) Particulate emission rate

Conc.* (1 1b/7000 gr)+* Qstd *60 min/hr

W o 0.017 1lbs/hr Front 1/2

W= 0.026 1lbs/hr Total Particulate

12) Isckinecity

An = _ 0.001 ft~2 Area of nozzle orifice

¥ I = 100*Ts*((K3*Vlic+(Vm*Y/Tm) (Pb+dH/13.6)) / (60*t*Pa*ve*An)

¥I = 110.16
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SAMPLE RETRIEVAL DATA

Plant: ATC - LPoA

I1El
oy

(k)

Date: [0-3-49

Sampling Location: AVT

Sampling Type (Method): __ M. M.
Run Number: MM -

Sample Box Number: 2B

Clean-up Man: _mMprH

Job Number:

Comments: _5Zl.¢~LCb.1=
Y100 -Gg.9=>

rilt-r

FPilter Number:

Description of Filter: M&)‘f_&umm ALK PNPTICLES
¢ _

WS E
Moisture
Inpingers:
Final Volume: v22-S mL 596.6 L 45% 0 mr,
Initial Volume: G54.7 ml S¥.% mL Y& ¥ w1
Net Volume: e ¥ mL 156.% mL 3.6 ml
Total H,0: mL mL mL
8ilica Gel
Final Volume: 7”‘5 g g g
Initial Volume: M | £ g g g
Net Volume: 1S+ 9 g g
Total Moisture: =—9g~, J g g

Description of Impinger catch: _ (AL

PACIFIC ENVIRONMENTAL SERVICES, INC.



PES, Inc.
Multi-Metals Method Calculations (EPA 12)

Plant ATC-Balboa Pacific

Project # 5102

Operation Pyrolytic Oxidation Unit

e i pp—

Run 2
Location Outlet
Date 10/3/95
Test Data
Vic = 100.6 cc Vol. of H20 collected (impingers)
Vm = | 75.659 cf Dry gas meter reading
Pb = 29.85 in. Hg Barometric pressure
P8 = 29.85 in. Hg Stack pressure
dP = 0.169 Average sq.rt delta P
dH = 1.383 in. H20 Average draft gauge reading
™M = 571.1 R Average meter temperature
Ts = 842.63 R Average stack temperature
Dn = 0.504 4in. Nozzle diameter
Y = 1.005 Meter calibration factor
t = 120 min. Duration of sampling time
A= 2.3300 sq.ft. Cross sectional area of stack
Cp = 0.84 Pitot tube coefficient
Kp = 85.49 Pitot tube constant
Kl = 17.64 R/in.Hg constant
R = 0.04707 cu.ft/ml constant
K3 = 0.002669 in.Hg-cf/ml- constant

Instrumentation Data

[(02] = &

6. L ]
[CO2) = - %

1
7
CALCULATIONS

1) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1* ¥ * VYm *( Pb + dH/13.6) /Tm

Vmstd = 70.34 cu.ft
‘ 1.99 cu.m



2) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * Vlc

Vw(std) = 4.74 sct

3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/ (Vmstd+Vwstd)

Bws = 0.063

4) Molecular weight of the stack gas on a dry basis Md.
Md = {l-Bws}'((44‘%C02)+(28*%CO)+(32*%02)+(28*ln2)}+(18*Bwa)

Md = 28.38

5) Average stack gas velocity.
V8 = Kp*Cp*(dP~0.5)*(Ts/Ps*Md)".5

ve = 12.09 ft/sec

§) Average actual stack gas volumetric flowrate,
Q =60 * vg * 7Ag :

Q= 1690.21 cfm
47.87 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 990.08 dscfm
28.04 dscmm



8) Toxic metal concentrations and emission rates

Sample Blank Conc. Emission Rate

Element Mass (ug) :;ss (ug) (mg/dscm) (mg/hr)

Copper 9.00 1.00 3.21E-04 5.4E-01
Chromium 6.00 6.00  2.14E-04 3.6E-01
Lead 7.50 0.10 2.67E-04 4.5E-01
Zinc 65.00 $.00 2.32E-03 3.9E+00
Manganese 4.00 4.00 1.43E-04 2.4E-01
Nickel 9.00 9.00 3.21B-04 5.4E-01
Cadmium 3.00 1.00 1.07E-04 1.8E-01
Beryllium 1.00 1.00 3.57E-05 6.0E-02
Arsenic 0.10 0.10 3.57E-06 6.0B-03
Selenium 10.00 10.00 3.57B-04 6.0E-01
Molybdenum 552.00 2.00 2.11E-02 3.6E+01
Silver 0.10 0.10 3.57E-06 6.0E-03
Antimony 2.00 2.00 7.13E-05 1.2E-01
Barium 3.00 1.00 ‘1.07E-04 1.8E-01
Thallium 0.20 0.20 7.13E-06 1.2E-02

9) Isockinecity
An = 0.001 ft~2 Area of nozzle orifice
L 2D 1oo-r-*t{x3-v1c+tvu*2/rn>{pb+dn/13.s)J/tGO*t*P-*vu'An)

¥ I = 99.61



Sample Train Operation Data

Test Date 10/3/95
Barometer 29.85 in.Hg
Run # 2
Static P 0.04 in.H20
Pitot Cp 0.84
Nozzle 0.504
Traverse Delta-P Temp. delta H Dry Gas Meter Temp (ap)~.s
Point (in. H20) (Deg.F) IN ouT
A-1 0.005 394 0.24 107 108 0.07071
A-2 0.02 381 0.96 107 107 0.14142
A-3 0.01 350 0.45 105 105 0.1
A-4 0.005 354 0.24 109 108 0.07071
A-5 0.005 389 0.24 109 108 0.07071
A-6 0.03 388 1.35 108 109 0.17321
A-7 0.03 373 1.35 111 109 0.17321
A-8 0.04 365 1.8 112 109 0.2
B-1 0.03 377 1.35 111 109 0.17321
B-2 0.03 382 1.35 112 110 0.17321
B-3 0.03 3ss 1.35 112 110 0.17321
B-4 0.02 395 0.9 115 112  0.14142
B-5 0.03 382 1.35 11s 112 0.173212
B-6 0.04 386 1.8 115 112 0.2
B-7 0.04 367 1.8 116 112 0.2
B-8 0.04 359 1.8 117 113 0.2
c-1 0.05 374 2.25 112 112 0.22361
c-2 0.05 388 2.25 111 109 0.22361
C-3 0.05 389 2.25 112 110 0.22361
C-4 0.04 391 1.8 1le 112 0.2
c-5 0.04 asi 1.8 116 112 0.2
C-¢6 0.04 389 1.8 115 110 0.2
c-7 0.03 365 1.35 115 111 0.17321
c-8 0.03 349 . 1.35 114 112 0.17321
Average 3B2.625 1.3825 112.20833 110.083 0.16881

111.146
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PES Inc.

Calculations for : EPA Method 2,3a,4.6¢,7E,10
and 25a
Plant ATC Consultants - Balboa Pacific
Project # 5102
Operaton  Pyrolytic Unit
Run 2
Load Batch 2
Location Santa Fe Springs, CA
Date 10/4/95

DATA INPUT

INPUT Vic= 55.1 cc Vol. of H20 collected
INPUT Vms= 37.247 of Dry gas meter reading
INPUT Pb= 29.70 in. Hg Barometric pressure
INPUT Pg= <0.01 in. H20  Static pressure
INPUT dP = 0.138 Avg. sq.rt delta P
INPUT dH = 0.880 in. H20  Avg. deltaH
INPUT Tm= 5450 R Avg. meter temp.
INPUT Ts= 838.0 R Avg. stack temp,
INPUT Y= 1.005 Meter calibration factor
INPUT = 72 min. Duration of sampling time
INPUT = 2.3300 sq.ft Stack Area
INPUT Cp= 0.84 - Pitot tube coefficient
Kp = 85.49 Pitot tube constant
Ki= 1764 R/inHg constant
K2 = 0.04707 cu.fml  constant

K3= 0.002669 in.Hg-ct/ml constant



INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

INPUT
INPUT
INPUT

Gas Analysis
(02] =
(02] =
[02] =
(02] =
[02] =
(02] =
[02] =
[02] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2] =
[CO2) =
[02]= -
[CO2)=
[N2] =
[CO] =
[CO] =
[CO] =
[CO] =
(CO] =
(CO] =
[CO] =
[CO) =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[NOx] =
[THC] =
[THC] =
[THC] =
[THC] =
[THC] =
[THC] =
(THC] =
(THC] =
[SO2] =
[SO2} =
[SO2) =
[SO2) =
[SO2] =
[SO2] =
[SO2) =
[SO2) =

16.20
0.26
0.29
0.28

18
18.12
18.15

18.135
2.53
0.05
0.05
0.05

3.72
3.69
3.7
16.05
2.71
81.2
28.40
0.1
0.4
-0.15
40
40.8
40.1
40.45
23.3
0.29
0.29
0.29
442
43.83
43.52
43.675
3.0
-0.15
0.54
0.20
48
47.62
49.11
48.365
0.5
0.1
0.7
0.30
44.2
445
86.1
65.3

%(dry)

initial zero bias

final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
%(dry)

initial zero bias

final zero bias
average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
adjusted concentration
adjusted concentration
%

ppmV(dry)

initial zero bias

final zero bias

average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppmV(dry)

initial zero bias

final zero bias

average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias
ppmV(wet)

initial zero bias

final zero bias

average midspan bias
ppmV(dry)

initial zero bias

final zero bias

average zero bias
midspan concentration
initial midspan bias
final midspan bias
average midspan bias



[CO] = 28.13 ppmV(dry) adj concentration

[NOx] = 23.47 ppmV(dry) adj concentration
[THC] = 2.81 ppmV(wet) adj concentration
[SO2] = 0.14 ppmV(dry) adj concentration

CALCULATIONS

01) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1*Y * Vm *( Pb + dH/13.6)/Tm

Vmstd = 36.06 cu.ft
1.02 cum

02) Volume of water vapor collected at standard conditions.
Ww(std) = K2 *Vic
Vw(std) = 2.59 scf

03) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bws = 0.067

04) Molecular weight of the stack gas on a wet basis

Ms = (1 -Q}'((44'%002)4-(28'%CO)+(32'%02)+(28‘$6N2)}+(1 8*Q)

Ms = 28.30
05) Average stack gas velocity.
Ps= 29.70 in. Hg

vs = Kp*Cp*(dP*0.5)*(Ts/Ps*"Md)*.5

Vs = 9.89 ft/sec

08) Average actual stack gas volumetric flowrate.
Q=60"vs*As

Q= 1383.31 cfm
39.18 cmm



07) Average stack gas dry volumetric flowrata,
Qstd = Q * (Tstd/Ts) * (Ps/Pstd) * (1-Bws)
Qstd = 807.11 dscfm
22.86 dscmm
48426.43 dscth
08) Emission Calculation - Carbon Monoxide
Ibs CO/Mr = ([CO] * DSCFH * MW)/387*10%6

[CO)= 28.13 ppmv (dry) Actual conc,
[CO]= 0.10 Lbshr

08) Emission Calculation - Nitrogen Oxides
Ibs NOx/hr = ([NOx] * DSCFH * MWY387*10%6

[NOx] =- 235 ppmv(dry)  Actual Conc.
[NOx] = 0.14  Lbs/hr

10) Emission Calculation - Total Hydrocarbons
Ibs THC/hr = ([THC] * DSCFH * MW)/387°10°8

[THC] = 3.0 ppmv (dry) Actual Cone,
[THC] = 0.02 Lbshr

11) Emission Calculation - Sulfur Dioxide
Ibs NMHC/hr = (INMHC] * DSCFH * MW)/387*1048

[SO2]= 0.1  ppmv (dry) Actual Cone.
[SO2) = 0.02 Lbsihr
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SAMPLE RETRIEVAL DATA
Plant: ATC BNLROA
Date: [6-4-9S
Sampling Location: ; —
Sampling Type (Method): &gy%ﬂp
Run Number: 3
Sample Box Number: <78
Clean-up Man:
Job Number:
Comments:
Filter
Filter Number: 0.4 '-HO
Description of Filter: _r. QREed
Moisture
# ) 2 #3
Impingers: o
Final Volume: 6122  nr, __ /9s¢  ar S00.§8
Initial Volume: $Y2.-3 mL YO 2 mL, 799.S  mL
Net Volume: 214 nL zl 4 mL (.0 mL
Total H,0: mL mL mL
8ilica Gel
Final Volume: 8882 g g g
Initial Volume: uSA-7 g g g
Net Volume: £33 - g g
Total Moisture: g g
60>
Description of Impinger catch: EXR

PACIFIC ENVIRONMENTAL SERVICES. INC.




PES Inc.

EPA Method 5 cCalculations

Plant ATC - Balboa Pacific

Project # 5102

Operation Pyrolytic Waste Incinerator

Run 3 - Particulate - get 2
Location Santa Fe Springs, CA
Date 10/4/95

Vic = 60.3
43.94
9.7
29.70
0.165
1.240
574.0
839.00
0.454
1.005

72
2.3300
0.84
85.49
17.64
0.04707
0.002669

FEEEIEET FFET

in.Hg-cf/ml-R

Vol. of H20 collected (impingers)
Dry gas meter reading
Barometric pressure

Stack pressure

Average sq.rt delta P
Average draft gauge reading
Average meter temperature
Average stack temperature
Nozzle diameter

Meter calibration factor
Duration of sampling time
Cross sectional area of stack
Pitot tube coefficient

Pitot tube constant

constant

constant

constant

1) Volume of gas sampled at standard conditions, Vmstd
Vmstd «K1* Y * Vm *( Pb + dH/13.6)/Tm

Vmstd = 40.43
L.34

.2t
cu.m

2) Volume of water vapor collected at standard conditions.

Vw(std) = K2 * V1ec

Vw(std) = 2.84

scf



3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/ (Vmstd+Vwstd)

Bws = 0.066

4) Molecular weight of the stack gas on a dry basis Md.
Ms = {(41*%002)+{28*%COI+(32*%02)+(28*t82})
Ms = 29.08

Instrumental gas analysis

¥ Co2 2.73
¥ CO 0
¥ 02 16.04
¥ N2 81.23

5) Average stack gas velocity.
V8 = Kp*Cp*(dP"0.5)*(Ta/Pa*Md)".5

VE = 11.68 ft/sec

6) Average actual stack gas volumetric flowrate.
Q =60 * vg » pg

Q= 1632.75 cfm
46.24 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 952.99 dscfm
26.99 dscmm



8) Analytical data

a) Front half acetone wash

0.0005
0.0002
100
175
175

0.0005

b) Front half

0.0042

g wash net wt

g acetone blank net wt
ml blank vol.

ml Final wash volume
ml aliquot

g soluble particulate+

glass microfibre filter

g filter net wt

c¢) Back half water wagh - soluble

0.000%
0

220
550
550

0.000%

g net wt

g water blank net wt
ml blank vol

ml Final wash volume
ml aliquot

g soluble net wtw

* Weights are not blank corrected

9) Particulate concentrations

0.0018
0.0021

11) Particulate emission rate

Conc.*(1 1b/7000 gr)+* Qstd *60 min/hr

W o= 0.015
W= 0.017
12) Isckinecity

An = 0.001

¥ I m loo*rs'l(K3*V1c+lvm*Y/Tm}(Pb+dﬂ/13.51l/(SO*t*Pl*vs*An)

¥ I= 103.19

grains/dscf Front 1/2
grains/dscf Total
lbs/hr Front 1/2
lbs/hr

££°3

Total Particulate

Area of nozzle orifice
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PES, Inc.
Multi-Metals Method Calculations (EPA 12)

Plant ATC-Balboa Pacific

Project # 5102

el L L T T e —

Operation Pyrolytic Oxidation Unit

Run 3
Location Outlet
Date 10/4/95
Test Data
Vic = B8.1 cc Vol. of H20 collected (impingers)
Vm = 61.643 cf Dry gas meter reading
Pb = 25.7 4in. Hg Barometric pressure
P8 = 29.70 in. Hg Stack pressure
dP = 0.137 Average sq.rt delta p
dH = 0.881 in. H20 Average draft gauge reading
™h = 567.0 R Average meter temperature
T8 = 840.21 R Average stack temperature
In = 0.504 in. Nozzle diamater
Y= 1.005 Meter calibration factor
t = 120 min. Duration of sampling time
A= 2.3300 sq.ft. Cross secticnal area of stack
Cp = 0.84 Pitot tube coefficient
Kp = 85.49 Pitot tube constant
Kl = 17.64 R/in.Hg constant
K2 = 0.04707 cu.ft/ml constant
K3 = 0.002669 in.Hg-cf/ml- constant

Instrumentation Data

(02] = 16.0 %
[CO2] = 2.7 &
CALCULATIONS

1) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1* Y * Vm *( pb + dH/13.6) /Tm

Vmstd = 57.37 cu.ft
1.62 cu.m



2) Volume of water vapor collected at standard conditions.
Vw(std) = K2 * Vic

Vw(std) = 4.15 scf

3) Decimal fraction of moisture by volume in stack gas
Bws = Vwstd/(Vmstd+Vwstd)

Bws = 0.067

4) Molecular weight of the stack gas on a dry basis Md.
Md = (1-nw-1-{(44.4::02)-u-t:s-tmh(a:*tozh{zs*wm )+(18*Bws)

Md = 28.33

5) Average stack gas velocity.
V8 = Kp*Cp*(dP"0.5)+*(Ts/Pa*Md)".5

V8 = 9.85 ft/sec
6) Average actual stack gas volumetric flowrate.
Q=60 * vg * pg

Q= 1377.27 cfm
39.00 cmm

7) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd)

Qstd = 801.18 dscfm
22.69 dscmm



8) Toxic metal concentrations and emission rates

Sample Blank Conc. Emission Rate
Element Mass (ug) Mass (ug) (mg/dscm) (mg/hr)
DL

Copper 10.00 2.00  4.41B-04 6.0E-01
Chromium 7.00 4.00  3,098-04 4.2B-01
Lead 4.00 4.00  1.76E-04 2.4E-01
Zinc 491.00 10.00  2.16B-02 2.9B+01
Manganese 3.00 2.00  1.328-04 1.8E-01
Nickel 19.00 10.00  8.37E-04 1.1E+00
Cadmium 7.00 7.00  3.098-04 4.28-01
Beryllium 3.00 3.00  1.328-04 1.8E-01
Arsenic 0.50 0.30  2.208B-05 3.0B-02
Selenium 20.00 20.00  8.81E-04 1.2E+00
Molybdenum 3000.00 2.00  1.328-01 1.8B+02
Silver 0.10 0.10  4.41EB-06 6.0E-03
Antimony 3.00 3.00  1.328-04 1.8B-01
Barium 14.00 1.00  6.17EB-04 8.4B-01
Thallium 0.10 0.10  4.41E-06 6.0E-03

9) Isckinecity
An = 0.001 ft-2 Area of nozzle orifice
Yt Ia 100*1-*({KJ'V1c+(Vu*YleJ{Pb+dH/13.G)}/(50*t*Pa*vn*An)

¥I= 100.40



Delta-P
(in. H20)

Traverse
Point

0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.03
0.03
0.03
0.03
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Sample Train Operation Data

Test Date 10/4/95
Barometer 29.70
Run # 3
Static P -0.02
Pitot Cp 0.84
Nozzle 0.504
Temp. delta H
(Deg.F)
383 1.35
395 1.35
396 0.9
394 0.9
391 0.9
382 0.9
380 0.9
305 0.45
368 0.9
397 0.9
385 0.9
397 0.9
352 0.45
378 0.45
343 0.45
359 0.45
378 1.35
3954 1.3§5
396 1.38
398 1.35
397 .9
393 0.9
389 0.45
325 0.45
380.208333 0.88125

in.Hg

in.H20

Dry Gas Meter Temp

m

S8
102
105
107
107
108
108
108
107
108
110
111
112
111
111
111
110
113
114
116
1lé
117
116
115

110.125

ouT

96
97
98
99
100
100
100
102
102
103
103
104
105
106
105
106
106
107
107
108
109
109
109
110
103.792
106.558

(dr) .5

0.17321
0.17321
0.14142
0.14142
0.14142
0.14142
0.14142

0.1
0.14142
0.14142
0.14142
0.14142

0.1

0.1

0.1

0.1
0.17321
0.17321
0.17321
0.17321
0.14142
0.14142

0.1

0.1
0.13729%



SAMPLE RETRIEVAL DATA

Plant: ATC -BALROA

Date: \N-4%4-9¢8

Sampling Location: BLANIK

Sampling Type (Method): _M. M.

Run Number: MM — &

Sample Box Number:

Clean-up Man:

Job Number:

Comments: 299 b~ o-\=

Pilter

Filter Number:

Description of Filter:

Moisture

Inmpingers:
Final Volume:

Initial Volume:

Net Volume:

EEEE

Total H,0:

ERER

EEEE

Bilica Gel

Final Volunme:

Initial Volunme:

Net Volume:

Quaua

Total Moisture:

QU

Description of Impinger catch:

auaa

PACIFIC ENVIRONMENTAL SERVICES. INC.




o ——

SAMPLE RETRIEVAL DATA

Plant: _ ATC WALROA
Date: 14-4-45
Sampling Location:
Sampling Type (Het;ix?é}: M-M.

Run Number:

Sample Box Number: 65

Clean-up Man: BRowN /N EW uaN
Job Number: 5024 . 0
Comments:

Pilter

Filter Number:
Description of Filter: 4. GREEN

Moisture
.

Inpingers: o 2 #
Final Volume: §94. 1 mL, 0.\ mr 72,9 o
Initial Volume: L30- 7 mL £00-5  mL 490.% mL
Net Volunme: k3.4 mL 96  mL a:l mL
Total H,0: ' mL mL mL
8ilica Gel
Final Volume: 680 g g g
Initial Volume:. L73.0 g g g
Net Volunme: (3.0 g g g

g g

Total Moisture: :
@)
Description of Impinger catc CDERP\

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant
Project #
Operation
Run

Load
Location

Date

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

PES Inc.

Calculations for ; EPA Method 2,3a,4,6¢,7E,10
and 25a
ATC Consultants - Balboa Pacific
5102
Pyrolytic Unit
3
Batch 3
Santa Fe Springs, CA
10/4/95
DATA INPUT
Vic= 603 cc Vol. of H20 collected
Vms= 43.940 cf Dry gas meter reading
Pb= 29.70 in. Hg Barometric pressure
Pg= <0.03 in. H20  Static pressure
dP = 0.165 Avg. sq.rt delta P
dH = 1.240 in. H20  Avg. delta H
Tm= 5740 R Avg. meter temp.
Ts= 839.0 R - Avg, stack temp,
Y= 1.005 Meter calibration factor
t= 72 min. Duration of sampling time
A= 2.3300 sq.t Stack Area
Cp= 0.84 - Pitot tube coefficient
Kp= 85.49 Pitot tube constant
Ki= 1764 Rin.Hg constant
K2 = 0.04707 cufyml  constant
K3= 0.002669 in.Hg-ct/ml constant

—



[CO]= 28.60 ppmV/(dry) adj concentration

[NOx] = 23.31 ppmV(dry) adjconcentration
[THC) = 3.08 ppmV(wet) adj concentration
[SO2] = 0.26 ppmV(dry) adj concentration

CALCULATIONS

01) Volume of gas sampled at standard conditions, Vmstd
Vmstd =K1*Y * Vm *( Pb + dH/1 3.6)Tm

Vmstd = 40.43 cu.ft
1.14 cum

02) Volume of water vapor collected at standard conditions.
Viw(std) = K2 * vic
Vw(std) = 2.84 scf

03) Decimal fraction of moisture by velume in stack gas
Bws = Viwstd/(Vmstd+Viwstd)
Bws = 0.068

04) Molecular weight of the stack gas on a wet basis
Ms = (1-c)'({w%cozmza'%c0)+(32'%02)+(za~mz»+(1a*Q)
Ms = 28.31

05) Average stack gas velocity,
Ps= 29.70 in. Hg
vs = Kp*Cp*(dP*0.5)*(Te/Ps*Md)*.5

Vs = 11.84 ftsec

06) Average actual stack gas volumetric flowrate.
Q=60"vs*As

Q= 1654.77 cfm
46.86 cmm



07) Average stack gas dry volumetric flowrate.
Qstd = Q * (Tstd/Ts) * (Ps/Pstd) * (1-Bws)
Qstd = 965.84 dscfm
27.35 dscmm
§7950.53 dscth
08) Emission Calculation - Carbon Monoxide
Ibs CO/hr = ([CO] * DSCFH * MW)/387*10%6

[CO) = 28.60 ppmv (dry) Actual conc,
[CO]= 0.12 Lbshr

09) Emission Calculation - Nitrogen Oxides
Ibs NOx/hr = ([NOx] * DSCFH * MW)/387*1048

[NOx] =" 233  ppmv (dry) Actual Cone.
[NOx] = 0.16  Lbshr

10) Emission Calculation - Total Hydrocarbons
lbs THC/hr = ([THC] * DSCFH * MW)Y/387°10°8

[THC] = 3.3  ppmv (dry) Actual Cone,
[THC] = 0.02 Lbshr

11) Emission Calculation - Sulfur Dioxide
Ibs NMHC/hr = (INMHC] * DSCFH * MW)/387*10%6

[SO2) = 03 ppmv(dry)  Actual Conc.
[S02) = 0.03 Lbshr

¢ ™~



APPENDIX B
LABORATORY REPORTS

PACIFIC ENVIRONMENTAL SERVICES, INC,
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WEAS

WEST COAST
September 29, 1995 ANALYTICAL
SERVICE, INC.

ANALYTICAL CHEMISTS
PACIFIC ENVIRONMENTAL SERVICES

13100 Brooks Drive e —
Baldwin Park, CA 91706

Attn: S. Hugh Brown

JOB NO. 30387 S

LABORATORY REPORT

Samples Received: Three (3) Impingers & Three (3) Filters
Date Received: 9-15-95

Project Name: ATC-Balboa Pacific

The samples were analyzed as follows:

samples Analvzed = Analysis Page
Three (3) samples Metals by CARB 436 2 -3
Page 1 of 3

Shelton

Northington, Ph.D.
Technical Director

President

This report is to be reproduced in its entirety.

9840 Alburtis Avenue * SantaFeSprings, California 90670 » 310/948-2225 » FAX 310/948-5850 ad



WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONMENTAL SERVICES Job # 30387
Mr. S. Hugh Brown September 29, 1995
LABORATORY REPORT
Carb Method 436
Quantitative Analysis Report
Inductively Coupled Plasma-Mass Spectrometry
Total Micrograms Per Impinger Train (ug)
Blank
ATC-3 ATC-5 ATC-7 DL

Beryllium ND<1 ND<1 ND<1 |
Chromium 10 11 12 2
Manganese 4 4 5 1
Nickel 8.3 4.7 5.2 0.4
Copper 18 313 7 1
Zinc 69 48 58 8
Arsenic 2.3 2.9 2.4 0.2
Selenium ND<7 ND<7 ND<7 7
Molybdenum 842 + 2500 2470 3
Silver ND<0.1 ND<0.1 ND<0.1 0.1
Cadmium ND<2 ND<5 ND<5 2
Antimony ND<3 ND<3 ND<3 3
Barium 32.6 33 34.2 0.4
Thalliun ND<0.1 ND<0.1 ND<0.1 0.1
Lead 8.7 7 6.2 0.2

Date Analyzed: 9-26-95

Page 2 of 3




WEST COAST ANALYTICAL SERVICE, .NC.

PACIFIC ENVIRONMENTAL SERVICES Job # 30387
Mr. S. Hugh Brown September 29, 1995

LABORATORY REPORT

Client: ATC-3 (Quality Control)
Matrix: Impinger train

Total micrograms Per Impinger Train (ug)

Sample Duplicate Spk Rslt

Spike * Detect.

RPD Conc % Limit

3 ug Recovery

Beryllium ND<1 ND<1 125 159 127 .2 1
Chromium 10 10 125 140 104 2
Nickel 8.3 6.9 125 129 97.1 0.4
Copper 18 17 125 139 97.2 1
Zinc 72 63 125 177 87.6 10
Arsenic 2.3 3.3 125 121 94.6 0.5
Selenium ND<7 ND<7 1250 1240 99.2 i
Molybdenum 842 854 1.4 125 980 3
Silver ND<0.1 ND<0.1 125 126 100.8 0.1
Cadmium ND<2 ND<2 125 124 99.2 2
Antimony ND<3 ND<3 125 138 110.4 3
Barium 32.6 34.5 5.7 125 158 99.6 0.4
Thallium . ND<0.1 ND<0.1 125 122 97.6 0.1
Lead 8.7 9.1 4.5 125 130 96.9 0.2

Date Analyzed: 9-26-95

Page 3 of 3




Abbreviations Summary

General Reporting Apb:gvia;ignﬁ;

B

DL

ND

ppm
pPpb

TR

Blank - Indicates- that the compound was found in both the
sample and the blank. The sample value is reported without
blank subtraction. If the sample value is less than 10X the
blank value times the sample dilution factor, the compound
may be present as a laboratory contaminant.

Indicates that the sample was diluted, and consequently the
surrogates were too dilute to accurately measure.

Detection Limit - Is the minimum value which we believe can
be detected in the sample with a high degree of confidence,

Detection Limits (MDL) to allow for day to day and instrument
to instrument variations in sensitivity.

Indicates that the value is an estimate.

Not Detected - Indicates that the compound was not found in
the sample at or above the detection limit.

parts per million (billion) in liquids is usually equivalent
to mg/l (ug/l), or in solids to mg/kg (ug/kg). In the gas
Phase it is equivalent to ul/l (ul/m®) .

Trace - Indicates that the compound was observed at a value
less than our normal reported Detection Limit (DL), but we
feel its presence may be important to You. These values are
subject to large errors and low degrees of confidence.

kg kilogram mg milligram 1l liter m meter

g

gram ug microgram ul microliter

QC Abbreviations:

Control Contrel Limits are determined from historical data for a

QC parameter. The test value must be within this
acceptable range for the test to be considered in
control. Usually this range corresponds to the 99%
confidence interval for the historical data.

% Error Percent Error - This is a measure of accuracy based on

the analysis of a Laboratory Control Standard (LCS). An
LCS is a reference sample of known value such as an NIST
Standard Reference Material (SRM). The % Error is

expressed in percent as the difference between the known

which confirms calibration (ICV or cCV - initial or
continuing calibration verification), or it may be a
reference sample taken through preparation and analysis.,
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ANALYTICAL

SERVICE, INC.

ANALYTICAL CHEMISTS
November 6, 1995 S

PACIFIC ENVIRONMENTAL SERVICES
13100 Brooks Drive

Suite 100

Baldin Park, CA 91706

Attn: Siya Mokm

Re: WCAS Job Number: 30527

Dear Mr. Mokm,

Please find enclosed a copy of the revised laboratory report for

WCAS Job No: 30527. Per your request, molybdenum has been added
to the results. -

Sincerely,

WEST COAST ANALYTICAL SERVICE, INC.

Ramona Lee Northington
Laboratory Director

RLN:sm

9840 Alburtis Avenue * SantaFe Springs, California 90670 = 310/948-2225 = FAX 310/948-5850



WEST COAST
October 26, 1995 ANALYTICAL
SERVICE, INC.

ANALYTICAL CHEMISTS
PACIFIC ENVIRONMENTAL SERVICES

13100 Brooks Drive —
Suite 100

Baldwin Park, CA 91706

Attn: Siya Mokm

JOB NO. 30527 | s

LABORATORY REPORT

Samples Received: Four (4) Impinger Samples in Seven (7)

Containers & One (1) Filter Received 10-5-95 &
One (1) Filter Received 10-13-95
Purchase Order No: 5102

The samples were analyzed as follows:

Samples Analvzed Analysis Page
Four (4) samples Metals by CARB 436 2 - 4
Page 1 of 4
. /é222%22'¢652223§:ﬂh4=‘/2Z
Micha SHéI:;;‘ D. J. Northington, /Ph.D.
Technical Director President

This report is to be reproduced in its entirety.

9340%%&“““ » SantaFe Sorinas. Californics ©NATN » 11N /048.999E « TAV 21A /A48 EoEA



WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONMENTAL- SERVICES
Mr. Siya Mokm

Job ¥ 30527

October 26, 1995

LABORATORY REPORT

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Copper
Lead

Manganese
Molybdenum

Nickel

Selenium

Silver

Thallium

Zinc

Date Analyzed:

Inductive

Metals by CARB 436

Quantitative Analysis Report

ly Coupled Plasma-Mass Spectrometry

Total micrograms per Sample Train

MM1/ATC2

12
12.7

ND<4
801
ND<9

ND<10
ND<0.1

ND<0.2
109

10-13-95

MM2 /ATC2

ND<2
ND<0.1

3
ND<1

3
ND<s6

9
7.5

ND<4
592
ND<9

ND<10
ND<0.1

ND<0.2
65

-—==;hh(’=G{

MM4 /ATC2

Page 2 of 4

|

0N

=
= O



WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONMENTAL SERVICES Job # 30527
Mr. Siya Mokm October 26, 1995

LABORATORY REPORT

Metals by CARB 436
Quantitative Analysis Report
Inductively Coupled Plasma-Mass Spectrometry

Total micrograms per Sample Train

MM3 /ATC2 Blank
DL

Antiﬁony ND<3 3
Arsenic 0.5 0.3
Barium 14 1
Beryllium ND<3 3
Cadmium ND<7 7
Chromium 7 4
Copper 10 2
Lead ND<4 4
Manganese 3 2
Molybdenum 3000 2
Nickel 19 10
Selenium ND<20 20
Silver ND<0.1 0.1
Thallium ND<0.1 0.1
Zinc 491 - 10

Date Analyzed: 10-23-95

Page 3 of 4
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WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONMENTAL SERVICES : Job # 30527
Mr. Siya Mokm October 26, 1995

LABORATORY REPORT

Sample: MM2/ATC2 (Quality Control)
Matrix: Impinger

Total micrograms per Sample Train

Sample MS | MSD
Spike
Conc 3 3 %
pPpm Recovery Recovery RPD
Antimony ND<2 142.9 135 94.5 135 94.5 0
Arsenic ND<0.1 142.9 126 126 126 126 (o}
Barium 3 142.9 145 99.4 141 96.6 2.8
Beryllium ND<1 142.9 152 106.4 168 117.6 10
Cadmium 3 142.9 145 99.4 355 106.4 6.7
Chromium ND<é6 142.9 158 110.6 154 107.8 2.6
Copper 9 142.9 152 100.1 159 105 4.5
Lead 7.5 142.9 163 108.8 162 108.1 0.6
Molybdenum 592 142.9 732 ————— 731  ————- 0.1
Nickel ND<9 142.9 157 109.9 157 109.9 0
Selenium ND<10 1428.6 1340 93.8 1410 98.7 9.1
Silver ND<0.1 142.9 138 96.6 147 102.9 6.3
Thallium ND<0.2 142.9 148 103.6 151 105.7 2
Zinc 59 142.9 204 101.5 204 101.5 0

Date Anélyzed: 10-13-95

Page 4 of 4
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PACIFIC ENVIRONMENTAL SERVICES, INC.

P:ef;;ad By Date | Checked By | Date | Sheet Title P
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APPENDIX C
CALIBRATION DATA

PACIFIC ENVIRONMENTAL SERVICES. INC.
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PAGE

Scott Specialty Gases, Inc.

2600 CAJON BOULEVARD. SAN BERNARDINO, CA 92411 (909) 887-2571 Fax: (909) 887-0549

CERTIFICATE OF ANALYSTIS

---——----._----_--_-------—_————--d--—m-—-—--_----_-—---—---——-——---_-..__-..._

PACIFIC ENVIRONMENTAL SER PROJECT #: 02-36512-001
PO#: 0640-102

13100 BROOKS DRIVE ITEM #: 02024520 4AL
DATE: 2/21/95

BALDWIN PARK CA 91706

CYLINDER #: ALM041187 ANALYTICAL ACCURACY: +-1% NIST
FILL PRESSURE: 2000 PSIG .
BLEND TYPE : CERTIFIED MASTER GAS

REQUESTED GAS ANALYSIS
COMPONENT CONC MOLES (MOLES)
CARBON DIOXIDE s s [(5 ¥ 10.98 %
CARBON MONOXIDE 50. PPM 50.00 PPM
OXYGEN 1l1. L 10.99 ¥
NITROGEN BALANCE BALANCE
2000 PSIG BIN 1 HC/RG 02/24 CRM 1675 ALM001136 - CO2

NTRM 1678 ALM09624 - CO
CRM 2658 ALM017565 - 02

ANALYST : *Jk'tgr

FREMONT CAL.F T no c1f LONGMONT, COLORADO CHICAGO. ILLINOIS SATC* ROUGE. LOUISIANA
WAKEFIELD. \ASSACHUSETTS TROY. MICHIGAN DURHAM, NORTH CAROLINA SOUTH PLAINFIELD *.EVY JERSEY
AVCN LAKE. THIO SARNIA, ONTARIO HOUSTON, TEXAS PLUMSTEADVILLE, PENNSYLVANIA BREDA THE NETHERLANDS




FAGo

)] Scott Specialty Gases, Inc.

Shipped 2800 CAJON BLVD.
~Trom: SAN BERNARDINO CA 92411
Phone: 909-887-2571 ; Fax: 90S-887-0549
CERTIFICATE oO°F

--.——_———_—————-—-——_--———-——

PACIFIC ENVIRONMENTAL SER

ANALYSIS

PROJECT #: 02-37653-001
PO#: 06840-102 REPLACEMENT

13100 BROOKS DRIVE ITEM #: 02024520 4AL
DATE: 4/10/95
BALDWIN PARK CA 91708
CYLINDER #: AAL1080 ANALYTICAL ACCURACY: +-1% NIST
FILL PRESSURE: 2000 PSIG
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS
CAREON DIOXIDE 18. x 18.08 X
CARBON MONOXIDE 75. PPM 75.47 PPM
OXYGEN 20. % 19.89 X
NITROGEN BALANCE BALANCE

2000 PSIG BIN 1 04-14-95

O

ANALYST:

| .

PLUMSTEADVILLE. PEN
SOUTH PLAINFIELD. NEW JERS

INSYLVANIA / TROY, MICHIGAN / HOUSTON. TEXAS. DURHAM, NORTH CAROLINA
EY ' FREMONT. CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT. CCLORADO
BATON ROUGE. LOUISIANA



- fee LA™ o v Gl N sesd A el we

Scott Specialty Gases, Inc.

2800 CAJON BOULEVARD, SAN BERNARDINO, CA 82411 (909) 887-2571 FAX: (S09) 887-0549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

PACIFIC ENVIRONMENTAL SER Scott Specialty Gases Purchase Order  0640-102
STEVE HERNANDEZ 2600 Cajon Boulevard Project # 33323.001
13100 BROOKS DRIVE San Bemnardino, CA 92411

BALDWIN PARK  CA 91706

ANALYTICAL INFORMATION

_This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration
«~ Standards, Procedure G1; September 1993.

.t . irCylinder Number Exp. Date

ALMO007529 Certification Date  09-21-94 09-21-96
. 7 Cylinder Pressure+ 1850PSIG
“}. .-'- ‘:.( "\ .
F oo .mms g, *
R Components rtift Analvtical Uncertainty*
iLi" . s (NTTRIC OXIDE) S095PPM . %1 % NIST Traceable
w4, %'~ ;TOTAL OXIDES OF NITROGEN S1S4PPM = - - . REFERENCE VALUE ONLY
S W g i R
d;-u X
; - -,':-: ".‘.
_ ; £ tio
u LR SRMIG2TA 12-95 CLMO004199 - oo - . 48PPMNOINN2
! Ea‘jr‘. = 2 .‘.4:.!'-'1 - :. ‘ i
:'":'i_, z:: :
" e INSTRUMENTATION
+ .. Instroment/Model/Serial # Last Date Calibrated alvtica e
tz +  TUTECO/ 10AR / 14853-150 09-14-94 Chemi-Luminescent

Soa R .
Py

- ANALYZER READINGS (Z=ZeroGas R=Reference Gas T=Test Gas r=Correlation Coeffickent)

.. Components First Triad Analysis Second Triad Analysis Calibration Curve
NITRIC OXIDE Deuie: 09-14-594 Raspeass Unitx: mv Deie:09-11-94 Respesse Units: mv Cancestraties= LINEAR CURVE
. 1= 000 Ri= 1393 Ti= 413 1= 000 Ri= 393 Ti=417
Ri= 3193 L= 0.00 T2= 413 Ri= 393 = 0.00 2= 417
D= 000 = 41.7 R3=393 D= 000 T= 416 =353
Avg. Conc. of Cust CyL 5.101PPM Avg. Coac. of Cust CyL 5.089FPM
Date: Raspoase Units: mav Dete Respease Usitx mv Coaczatration=
L= Ri= Ti= ALY Ri= Ti=
= D= T2= Rl= L= Ti=
D= D= 3= D= 3= R3=
Avg. Conc. of Cust CyL Avg. Conc. of Cust CyL
Date: Response Unita:mav Duts: Rasponse Units: mav Caacenturation=
Li= Ri= Ti= L= Ri= Ti=
= D= Ti= Ri= 0= Ti=
L= Ti= R3= L= Ti= R3=
Ave. Cone. of Cun CyL Avg. Conc. of Cust CyL /‘
Special Notes: M

Analyst:

—
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Scott Specialty Gases, Inc.
mmm

11 {908 BT ST+ FAK(905) B57-0545-
' CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS RECERTIFICATION
Customer Assay Laboratory
PACIFIC ENVIRONMENTAL SER Scott Specialty Gases Purchase Order F028-000
STEVE HERNANDEZ 2600 Cajon Boulevard Scott Pruject #  29408.001
13100 BROOKS DRIVE San Bernardino, CA 92411
BALDWIN PARK CA91706
ANALYTICAL INFORMATION
Certified 1o exceed the minimum specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4
Cylinder Number  ALMO01084] Certification Date  0]-25-94 ; Acid Rain Exp.
. - Cylinder Pressure  1800PSIG Previous Certification Dates 10-26-93  General Exp. 01-25-96
3 ' ‘
-, . Components EMmm-_ﬂg Anshtical Docertaiacy:
5% < :NITRIC OXIDE i I0.0PPM %1% NIST Traceable
:. 'r ..?;,". g '_-. ;:-
St X Balance Gas: Nitrogen LA
Sl ¢ ;‘,,;«rox 1063PPM .70 - Zo .
A 'Wmmaﬂmwi“bwmm“ﬂuhﬁ*mwmk rsion of the m
gl I v, TR '
% &} REFERENCE STANDARD g L i
;;'g'_-" Type ' Expiration Date Cylinder Number k . Coacentration
. ‘| GMsS 12-13-96 ALMO339G % 9.950PPM
ot y ' 2 ;';‘;- .:\.3‘ : -
& Last Date Callbrated " . Analytical Principle

2-2-93 - ;e : Chemi-Luminescent

ANALYZER READINGS  (Z=Zero Ges n-nermc-. T=Test Gas r=Correistion Coefficient)

- -

Components Previous Certification Third Triad Analysis Calibration Curve LINEAR
.. NITRIC OXIDE Duta: 1 0-26-93 Respesss Unitx: mey Detac®1-25-54 Hespoans [niks mv C amcmotr g e
Zi= Ri= Ti= Zi= 008 Ri= 9243 Ti=9%60
Ri= = Ti= Rl= 9252 2= Q12 Ti=9656
3= Ti= Ri= D= 014008 TI= 9698 R= 9249
Avg. Come. of Cust Cyl. 10.26PPM Avg. Canc. of Cust Oyt 10.43PPM
Deta: Raspease Units: Dentar: Raspesss Units: Concemtration=
Zl= Ri= Ti= L= Ri= Ti=
Rl= = = Ra= = 2=
pall = Ry= L= 3= =
Avg. Comc. of Cust Cyl Avg. Cemc. of Cuxt CyL
Dada: Respease Unita: Deta: Respesss Unita: Concsntrauon=
Zi= Ri= Ti= Li= Ri= Ti=
Rl= L= Ti= Rl= Dw =
AT Ti= Ri= D= Ti= R
Avi. Conc. of Cust CyL Avg. Conc. of Cust Oyl
mnmmeMmmmnmmmrnnmruﬂx O <
GENERAL EXPIRATION DATE APLLIES.

Analyst ]/
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l@ Scott Specialty Gases, Inc.

e A i et

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 82411

(909) 887-2571  FAX: (908) 8870549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer Assay Laboratory
PACIFIC ENVIRONMENTAL SER Scott Specialty Gases Purchase Order  0640-102
13100 BROOKS DRIVE 2600 Cajon Boulevard Project # 36545.002
BALDWIN PARK, CA 91706 San Bemardino, CA 92411
ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration
%7~ -Standands; Procedure G1; September 1993. :
L 4 ‘.l?"-.‘ o+

-
5 -

N # .2 Cylinder Number ALMO052505 Certification Date  03/14/95 Exp. Date 03/14/97
=+ = ~Cylinder Pressure+ 2000 PSIG -
i
e ertified = o Analvtical Uncertainty*
2571PPM . . RN 1% NIST TRACEABLE
p __‘,’gﬁ"flt'gTAL OXIDES IN NITROGEN 25.93 PPM h '-;;-:‘._ w gy Ve REFERENCE VALUE ONLY
trogen) Balance Gas -« T '.-.,_-:': b
s BT avt 43 - R .
e x o ’\lo:',- &: o~ TR Y > -
D0 8k pae when cyfinder prassurs is below 130 puig. ~ l‘% ol | ONALALT e, e
*Analytical uncertainty is inclusive of usual known erroe Mummmmmgmdmmm
R -1 o AN S : =
N i A PR he

- dares)

A

- A

: e .49.6 PPM NO IN N2
= g - s s R ..
. F;"l‘-'zf : 4y
g 25 Instrumen el/Serial # Last Date Calibrated alvtical Principl
..:q TECO/ 10AR / 14853-150 03/04/95 Chemi-Luminescent
;'* ; i
& .-"*:-t':? B -!ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)
s
R | Components First Triad Analysis Second Triad Analysis Calibration Curve
_;“,?f,':_r; T Duta:0307/95  Response Unita: mv Detebl1495  Respemse Units: mv Concastration= Ax+ B
T 77 e |, NITRIC OXIDE Zi= 000 Ri= 4532 Ti= 2417 Zl= 000 Ri= 47 Ti=2420 A=1592
® T 4 Ri= 4680 Z2= 00l T2= 2420 Rl= 4681 Z3= 000 TI=2418 B =0.07521
- 3= 001 T3= 2421 RI=46T8 D= 001 Td= 418 RI=453]
Avg. Cone. of Cust CyL 25.71 PPM Avg. Conc. of Cust CyL 25.71 PPM
Date: Respoase Units: mv Dale: Raspeass Units: mv Coacentrutisa=
FAL Ri= Ti= Zl= Ri= Ti=
Rl= L= Ti= Ri= = Ti=
PAT Ta= Ri= L= 3= R3=
Avg. Cone. of Cust CyL Ave. Cone. of Cust CyL
Dats: Response Units:myv Dets: Response Unita: mv Coacentrauon=
Zl= Rl= Ti= L= Rl= Tl=
Ri= D= Ti= Ri= L= Ti=
FA L Ti= Ri= D= = Ri=
Ave. Conc. of Cust Cyi Avy. Conc. of Cust Cyl. . i
Special Notes: / /;/?
Analyst: Sl
[_- = —l




Scott Specialty Gases, Inc.

2500 CAJON BOULEVARD, SAN BERNARDINO, CA 82411 (S08) 887-2571 FAX (909) 8870549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer P Asny Laboratory
PACIFIC ENVIRONMENTAL SER. Scott Specialty Gases Purchase Order 0640-102
STEVE HERNANDEZ 2600 Cajon Boulevard Project # 29933.001
13100 BROOKS DRIVE San Bernardino, CA 92411
BALDWIN PARK, CA 91706
ANALYTICAL INFORMATION
Certified to exceed the minimum specifications of EPA Protocal 1 Procedure #G1 , Section Number 3.0.4
" 'Cylinder Number  ALMO014364 Certification Date  02-15-%4 Exp. Date 08-15-94
. ‘;E;:._wr Pressure 1900 peig
. I
SHS s pents Certified Concentration Analvtical Uncertainty+
e SULFHR DIOXIDE 4628 PPM , . .%1 % NIST Traceable

%

.

_ K S e L :
: T 4 - Tl
Cylinder Number Coaceatration
AAL9I33 . ..238.8 ppm
0 Instrument/Model/Serial # Last Date Calibrated "7 Analytical Principle
..-.'-‘;_L’ Ho;_n-!opz-lssmmml 01-31-94 . NDIR
:‘"'-‘.'.. oy ,'.:""'ll_'-"".“ ¢
B

““"Components First Triad Analysis Second Triad Analysis Calibration Curve

“-Sulfir Dicxide Dute: 02-08-94  Respoass Unliz: mv Datec 031594  Raspemes Units: sy Coscentration= Ax+B j
Zl* 000 Ri=970 Ti= 199 L= Q00 Ri= 570 TI= 199 A =0.4925

= 0 Ri= 970 2= 000 TI= 199 Ri= 970 Z3= 000 13= 199 B=am2n
S L= 000 TI= |99 Ri= 970 D= 000 T 199 RI=970

Avy. Comc. of Cust CyL 46.21 ppra A-..c-r..rc-m 4578 ppm
Date: Respecss Units: mv Dete: Respemss Unata: mav Camcantratioe _]
Zi= Ri= Ti= Zi= Ri= Ti=
Ri= = Ti= Ri= 2= T2=
L= o= Ri= L= = Ri=
Avg. Conc. of Cust CyL Avg. Cose. of Cust Oyt
Dwte: Respoase Units: mv Duie: Raspense Units: v Coocsatration= —l
Zi= Ri= Ti= L= Ri= Ti=
Ri= D= Ti= Ri= 2= 2=
D= = R3= L= = R
Ave. Conc of Cust Oyt Arg. Cosc. of Cust CyL.

SPECIAL NUTES.IF THIS PRODUCT IS USED FOR ACID RAIN COMPLLIANCE,
THE ACID RAIN EXPIRATION DATE NUTED ABOVE APPLIES PER 40 CFT PART
TS APPENDIX H. OTHERWISE THE GENERAL EXPIRATION DATE APPLIES.

o LY
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Scott Specialty Gases, Inc.

4 2800 CAJON BOULEVARD, SAN BERNARDINO, CA 92411

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

(909) 887-2571 FAX: (909) 887-0549

Customer Assay Laboratory
PACIFIC ENVIRONMENTAL SER. Scott Specialty Gases Purchase Order 0640-102
STEVE HERNANDEZ 2600 Cajon Boulevard Project # 29933.002
13100 BROOKS DRIVE San Bernardino, CA 92411
BALDWIN PARK, CA 91706
ANALYTICAL INFORMATION
Certified to exceed the minimum specifications of EPA Protocol 1 Procedure #G1 » Section Number 3.0.4
Cylinder Number = ALM035663 Certification Date  02-15-94 Exp. Date 02-15-96
Cyiinder Pressure 1900 psig
. ANALYZFD CYLINDER
. ™ Components a I Uncertainty*
: SULFUR DIOXIDE 86.01 PPM %1 % NIST Traceable
’ | g".“;?
~3 g ‘.;-.‘-'.:'_"*-'.i},? 5 :
Y451, =+ Balance Gas: Nitrogen -
1 e, " ki
P4 i mwumxunbnmmm:umm—mama, cn o the ernent pr

NI i BT CTEY 3 5 ~

i =i REFERENCE STANDARD "

. tihL . Type - Expiration Date Cylinder Number * Concentration

$. 2Ny AL 06-94 AAL9133 . B 238.8 ppm

q T e ;

Instrument/Model/Serial # Last Date Calibrated Analytical Principle
Horiba / OPE-135D / 56463601 01-31-94 NDIR

- 7

*

ANALYZER READINGS (Z=Zero Gas R=Reference Cas TwTest Gas r~Correiation Coefficient)

Components First Triad Analysis Second Triad Analysis Calibration Curve
Sulfir Dicxide Dele: 020854  Raspease Units: sy Dete 021554  Respemss Unitx v Coscrstration= Ax-+Bx+C

Z1= 000 Rl= 970 Ti= 355 = Qo0 Ri= 970 Ti1= 345 A =0.001735

Ri= 970 L= 000 Ti= 3KS - 970 = 000 M= S B~2295

D= 000 = 355 Ry= 970 D= 0.00 3= 365 R3= 970 C =0.07355

Avg, Conc. of Cust CyL .01 ppen Avg. Conc. of Cust CyL. 25,01 pren

Date: Raspeass Unita: mv Deta: Rospesse Units: mv Canceatratioa=

LU= Ri= Ti= A= Ri= Tl=

Ra= o= Ti= R2= 2= =

L= D= R bA D= Ry=

Awvg. Conc. of Cust CyL Avg. Conc. of Cunt CyL

Dute: Raspoase Unbta: mv Detac Ratpease Unsis: mv Comcratrstica=

Ll= Ri= T= L= Ri= Ti=

Ra= Dw Ti= Rl= L= Ti=

L= Ti= Ri= L= 3= R3=

Ave. Conc. of Cust CyL Avg. Coac. of Cuxt CyL

SPECIAL NOUTES IF THIS PRODUCT IS USED FOR ACID RAIN COMPLIANCE.
THE ACID RAIN EXPIRATION DATE NUTED ABOVE APPLIES PER 40 CFT PART
“SAPPENDIX H. UTHERWISE THE GENERAL EXPIRATION DATE APPLIES.

O B o A




@ Scott Specialty Gases, Inc.

i 00 . AJON BOULEVARD, SAN BERNARDINO, CA 2411 (900) 887-2571 FAX (S09) B87-0549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS RECERTIFICATION
Customer Assay Laboratory
IACH IC LNVIRONMENTAL SER. Scott Specialty Gases Purchase Order  4896-000
I 314%) HROOKS DRIVE 2600 Cajon Boulevard Project # 31442.001
HALLWIN PARK, CA 91706 San Bernardino, CA 92411

O NTTEVE [IERNANDEZ

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Pmtoool For Assay and Certification of Gaseous Calibration
Standards. Procedure G1; September 1993,

Cylinder Number  AALO18067 Certification Date  05-17-94 Exp. Date 05-17-97
Chlinder Pressuret 200 PSIG Previous Certification Date 10-20-93
Components Certifled Copcentration e = ° Apalvtical Uncertainty*
(PROPANE) 25 2001 PPM | Lo T o %NISTTruublc
.. . :; el '-d-l' ' :". i IR .‘ ".'_ gy : Ty S
o SRR AR
in) : :  BalaceGas _ ., ;" " Tmas
y B S S gl % S
-hu---hqhdumhhbwlﬂn w Ta: "l.; R S e '-o.-* :.-. SR T
'qumduﬂhﬂmmm—m-hﬁwwmlmdhwm
% R Cie W ey oo i
«.. REFERENCE STANDARD . y Y S o
v Iype/Ssmple No.  Expiration Date Cylinder Number R --'.-f': Concentration -
¥’ SRMLGGTB 04-98 CIMO005374 - PN L 4730 ppnC:'.HﬂAxr
. s“-‘ :_.' .: _J.--‘_. :-.'-' : -‘;. = ,‘ e .
Instrument/Model/Serial # Last Date Calibrated Analvtical Principle
C3H8: OPE435 03-25-94 F1D.

ANALYZER READINGS (Z=Zero Gas ReReference Gas T=Test Cas r=Correixtion Coeflcient)

Components Previous Certification Third Triad Analysis Calibration Curve
Propane Date: 10-20-93 Respeass Units: mv Dute: 05-17-94 Raspomss Units mv Concratration= Ax+B

= Rl= Ti= U= 000 Ri= 472 Ti= 200 A =1.002

R2= = T2= Ri= 472 2= 000 Ti= 200 B =003T6

L= = Ri= D= 000 3= 200 RO= 472

Avg. Conc. of Cust CyL 20.09 ppm Av. Conc. of Cust OYL 20.01 ppen

Date: Respomse Units: mrv Daie: Raspease Unita: mrv Concratrstion=

Zl= Ri= Ti= U= Ri= Ti=

Rl= = Ti= Rl= O= Ti=

L= = Ri= D= T3= Ry=

Avg. Conc. of Cust CyL Avg. Conc. of Cust CyL

Dsie: Response 'nits:my Duls: Respoase Unit:my Concratrauon=

Zi= Rl= Ti= Zi= Ri= Ti=

R1= a- = R2= L= 2=

7= = Ri= ALY To= =

Ave. Cone. of Cust Oyl Ave: Cone. of Cust Cyl.

G i Analyst: 7A_’ o—) L—g—-
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Scott Specialty Gases, Inc.

2800 CAJON BOULEVARD, SAN BERNARDINO, CA 92411 (S08) 887-2571 FAX (909) 887-0549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer Assay Laboratory
PACIFIC ENVIRONMENTAL SER Scott Specialty Gases Purchase Order  0640-102
13100 BROOKS DRIVE 2600 Cajon Boulevard Project # 31576.001
BALDWIN PARK, CA 91706 San Bernardino, CA 92411 :

Lt g

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol FuAmydeauﬁcanunoqueous Calibration

A0l S!mdards; Procedure G1; September 1993.

B ;-“‘__ o  Cylinder Number
B Cylinder Pressure+

AAL-14083
2000 PSIG
By

o =i
Certification Date 'm Al .. Exp. Date 4/4/98
. 5 S i
TR O S
.;-_'..‘... . Y .- Y i 7 1
3 F"“‘ *." Ana 1 Uncertain

29.03PPM .- - g*"ﬁ.-{-:"

R :.l"-r.

£ {".J'* 1% NIST 'I'rlcuhle

Analyst:

W % LTI A
- - . -, h S it * _f
Lk, : 3ot f D SRR 27 3 N
Y -t" L ;‘Am) m“ﬁ G” k."‘&-‘ 5 - - ': [T o
ﬂ?'_‘ iy, ol "-‘:-'.". Tl 0-:'..- ’A‘J:, e oy = -
pRA - ST SR ST v Sl e PR Do AR . :
EI.‘-‘ ‘!h-l--h-nhhw—uh-l!u R AR ‘-. .."..?.34'-' ﬁf“ A i =
{:‘t% 'Wmuﬂmduﬂhmmm-m“ﬁmﬂm p—mdh—mpw—.
ST A ; ArSn sl e
! o COD . ,‘__."-‘-._.‘ - s
=2, poamtt Sagd pi e -
e
¥ a2~ Concentration
!‘”""QSSOPPMC3HSINAIR
i »y 7 ;
Analvtical Principle
% OPE435 FID
’
“'Z.. ANALYZER READINGS _(Z-ZeroGas R-Reference Gas T=Test Gas +=Coprelation Cosfficient)
Components First Triad Analysis Second Triad Analysis Calibration Curve
-
. ~*":- PROPANE Dste: 6394 Respease Units: mv Dtz Respease Usitx: arv Comcrntratios= Ax+B
- Z1= 000 Ri= 553 Ti= 290 L= Ri= Ti= A =] 002165
Rl= 953 = 00.0 Ti= 290 Rl= o= = B =0.03T6&8
D= 000 T3= IO R3= 953 D= TI= R3=-
» Awvg. Conc. of Cust CyL 2.03 Avg. Cone. of Cust CyL
Date: Respense Units: mv Duis: Respemss Umits: v Concratrstion=
Zl= Ri= Ti= ZLi= Ri= Ti=
Rl= = Ti= Ril= = 2=
L= D= Ri= L= = R3=
Awg. Conc. of Cust CyL Avg. Coac. of Cust CyL
Date: Respeme Uniu:mv Dute: Respoase Unita: mv Coocentratioa=
Zi= Ri= Ti= Zl= Ri= Ti=
Rl= = Ti= Rl= L= Ti=
rA Ll Ti= = FAL = R3=~
Avg. Conc. of Cust Cyt Avg. Conc. of Cust CyL
Special Notes:




Scott Specialty Gases, Inc.

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 82411 (S08) 887-2571 FAX (908) 887-0549
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer Assay Laboratory
PACIFIC ENVIRONMENTAL SER. Scott Specialty Gases Purchase Order  4896-000
13100 BROOKS DRIVE 2600 Cajon Boulevard Project # 31443.001
{ BALDWIN PARK, CA 91706 San Bernardino, CA 92411
ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration
Stmd:rds. Procedure G1; September 1993,
: :___,Cyllndcr Number  AAL 2522 Certification Date  5/23/94 Exp. Date 5123197
1_Cyllnd=r Pressure+ 2000 PSIG
u;-.,a BN
S B et i : il S
= . Components Certified Copcentration - - Auﬁuuusﬂ__m al neertainty*
y-3 :;,,7.'%7:_ (PROPANE) - 4800PPM . . | .. " ...% %1% NIST Traceable
R T % “ o Da e o s L -
E J 1:&9& : .. _“_v- s . . .
3 ; T, e : : “
n sd (AIR) B.lhnm Gis " iy _ i
= :‘»v?';f: h-"\ i T s S -' :o. :".".',' ":"_
_: ‘ o-b--?—-h-qﬁd.p—u.hbnsn 2k .t—f ' 'r'.-.'. ' -
% ,I"‘,"' 5 * Analy i dﬁbﬂmmw&lhﬂhﬂ:mww&mnﬂ:mm
S Nrerey S Ty
B ol &1 i R = ¢ aames s
.ﬁw e N ST wee _
3 . =¥ Bpo/Sample No. . Expiration Date Cviinder Number © %V Concentration
% =) :‘:“‘-\,-SRM‘ 3/4/98 . CLMO005374 _ ,»_‘,-"-J_*'_ . 4730 PPM C3HE IN AIR
> S l‘-‘g‘:‘;‘i . ALY 3 .
. aLas Ev""
g o lP[!strumengMgdel!Se;i_:_l Last Date Calibrated : Analvtical Principle
----- “'-‘--"OPEHSJFIDISGOMI 1215 3/25/94 FID

-

-....."--ANAL'YZER READINGS (Z«Zero Gas R=Reference Gas :r-r..nc.. r=Correixtion CoefMcient)

~ Components First Triad Analysis Second Triad Analysis Calibration Curve
PROPANE Date: 822794 Raspoase Unita: mv Data: Rasponss Units: oav Coaceatratice= Ax+B
v el ] Zl= 0,00 Ri= 953 Ti= 40 L= Rl= Ti= A=1.002
R2= 953 a= 0.00 Ti= 479 2= = T2= B =0.03T16
L= 0,00 T3= 479 Ry= 953 Ly= = Ry
Avg. Coac. of Cust Cyl 43.00 PPM Avy. Conc. of Cust CyL.
Date: Respease Units: mrv Date: Respesse Units mv Conacratratioa=
Zi= Ri= Ti= Zl= Ri= Ti=
Rl= D= = R= = T2=
3= = - L= T3= =
Avg. Conc. of Cust CyL Avy. Cone. of Cust Oyl
Date: Respense Units:my Date: Response Units:mv Concentration=
Zl= Ri= Ti= Zl= Ri= Ti=
Rl= D= Ti= Ri= D= 1=
L= = Ri= L= Ti= Ri=
Ave. Conc. of Cust CyL Avi. Conc. of Cust Cvl —

Special Notes: W .
Analyst:




Scott Specialty Gases, Inc.

B0 % e at0 UAJON BLYD.
ffrﬁm: HAN BERMARDINO CA 92411
; Thones P09-887-2575% Fax: Q09-887-054%

CERTIFICATE OF ANALYSTIS

Tl IMJIROGMENTAL SER FROJECT #®: 02-28207-004
BTHEVE =EssanDE? FOH: FOH 04640-102
L3500 BROGKS DRIVE ITEM #:2 O202RCOC Al

DATEZ:z10/20/93
BRLDWIN SaRK ) CA 9.706
CYLLINDER #: ALMO&161
FILL PRESSURE: 2000816

COMPONENT ANALYSIS (MOLES)

FROFANE OLD# 80.58 FFM

FROFANE NEWH 80.38 FFM

AIR BALLANCE
2000P8TH FaNMEZ 10-22

TRACIABLL TO SRM 16488
CYud SLroo7194

A A F e ’(‘/ 9
ANELAET: e o3 A T Srery A
4

PLUMSTEADVILLE. PENNSYLVANIA “ROY MICHIGAN . HOUSTON. TEXAS : DURHAM. NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY FREMONT CALIFORNIA WAKEFIELD. MASSACHUSETTS LONGMONT. COLORADO
SATCN ROUGE. LOUISIANA
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EVER READY THERMOMETER CO., INC. PRGE
481 PARK AVENUE SOUTH
NEW YORK, NY 18816
REPORT OF CALIBRATTION
LIQUID~-IN-GLASS-THERMOMETER
CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO 611-3FC S/N-2269
RANGE: =-20 TO +11@ DEGREES C IN 1 DEGREE GRADUATIONS.

THERMOMETER CORRECTION
READING (ITS-90) wu

8.2 C 8.2 C
37.8 -8.1
S6.08 e.a

** ALL TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1998 (ITS-98) PUBLISHED IN THE METROLGIA 27,
NO. 1, 3/18/9.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIONAL BUREAU OF STANDARDS (NBS).

*OR A DISCUSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 158.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER

E OF 1

THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-

TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,

LIQUID BATH, BEING "“IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT
LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD
RESULT.

THE TRBULATED CORRECTIONS RPPLY PROVIDED THE ICE POINT READING IS

8.8 DEGREES C. IF THE ICE-POINT READING IS FOUND TO BE HIGHER (OR LOUWER)

THAN STATED, ALL OTHER READINGS wrLL BE HIGHER (OR LOWER) TO THE SAME
EXTENT.

TEST NUMBER: 1408381

ATE: 86/21/90 ;

STANDARD SERIAL NO. 123239824 _dégggi‘ﬂ

NIST IDENTIFICATION NO. 88 £ pariipe
EVER—TREASY THERMOMETER CO.



jl

P o) BRATION
CALIBRATED BY: ;4‘1;/,1. M’?f/f e —
N & /
DATE : 2I25/88
Inlet (°F) OQutlet (°F) Thermometer (°F)
34.0 35.0 33.8 (1 °C)
BOX 1A 74.0 75.0 75.2 (24 °C)
202.0 203.0 203.0 (95 °C)
34.0 33.0 33.8 (1 °0)
BOX 2A 74.0 76.0 75.2 (24 °C)
214.0 215.0 212.0 (100 °C)
32.0 30.0 32.0 (0 °C)
BOX 3A 70.0 71.0 73.4 (23 °C)
213.0 212.0 212.0 (100 °C)
32.0 32.0 32.0 (0 °C)
BOX 4A 71.0 71.0 75.2 (24 °C)
211.0 210.0 212.0 (100 °C)
35.0 33.0 32.0 (0 °C)
BOX S5A 75.0 74.0 75.2 (24 °C)
214.0 212.0 212.0 (100 °C)

NOTE:
Thermometer Standard Ser:ial Number: 128239
Thermometer NIST I.D. Number: 88024

PACIFIC ENVIRONMENTAL SE3VICES. INC.
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CALIBRATED BY: Zéo%__

DATE: 5/24/ /95

IC & BOILING
REF. (C) DIG.(C) REF.(C) DIG.(C) REF.(C) DIG.(C)

22 23 23 b 4 1 100 100
o 19 19 : i 100 100
5 23 a3 0.5 0-1 95.5 100
100 23 23 1 1 100 100
10 23 23 s I 1 100 99
101 23 23 2 2 100 100
17 23 23 0.5 i 100 100
6 23 23 0.2 0 100 100

9 23 23 1 1 100 100
16 23 23 1 : 100 100
102 23 23 1 1 | 100 100
S-3Aa 24 23 2.5 3 100 99
S-4A 24 23-24 3 3 100 99
S-2A 24 23-24 0.3 1 100 99
S-19A 24 24 1 : 99.5 98
S-16A 24 24 0.5 X 99 S7
S-18A 24 24 b 1 100 89
S-15A 24 24 T 1 100 99
S-17A 24 24 5 fyyp 2 99.5 97
S-14A 24 24 2 2 100 99
2 24 24 1 1 99.5 100
103 24 24 . i 1 100 101
104 24 24 2 2 99 99
D8 24 23-24 s 2 99 99
*A 24 22 2 1 100 100
*B 24 23 2 1 100 100

* New Probes: Need to be numbered.

PACIFIC ENVIRONMENTAL SERVICES. INC.

Ui
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EEIEE PRECISION INSTRUMENT REPA.R C G

13414 WOODRUFF AVE.. BE
PRECISION
INSTRUMENT
REPAIR

LLFLOWER CA 50736

L]
310/925-6672

Certification Report
Of

Precision Balances and Scales

~ This is to certify that the balance calibrated is in compliance
to US Government MIL-STD #456624 and N.I1.S.T. Hanbook 44,

2 tolerences for devices I, Il and I1I.

o7
REPORT NUMBER: 49 %,
PURCHASE ORDER NUMBER: 2
COMPANY: PACIFIC ENVIRONMENTAL SERVICES ‘\ R
ADDRESS: 13100 BROOKS, SUITE 100 |

BALDWIN PARK, CA.

DATE OF TEST: 11-23-94
TEMPERATURZ: &5°F
R.H.

So
NIST TRACEABLE STANDARD USED: ciass 1 ser
SERIAL NUMBER OF STANDARD: L233

91706

BALANCE MFG.  MODEL SERIAL NUMBER

TORBAL EA-1 ANALYTICAL BALANCE, S/N 156636

CALIBRATION AS FOUND: 100 mg = /03,3

CALIBRATED TO:

LINEARITY: In Spec

MAXIMUM LOAD: In Spec /¢o GRAm¢
REPETEABILITY: In Spec

100 mg = 100.0 mg

Date or Calibration._l_tﬁ'_g_“_ Technrichian

Tom Benson

fable

mg

1-0903

L — sy c——— - l

Livers

TR <ol d



DICK MUNNS COMPANY

Liquid and Gas - Flowmeter Calibration Service
10571 Calle Lee - 133 o Los Alamitos, California 90720
Telephone (310) 596-1559 e Telefax (714) 827-0823

CERTIFICATE OF CALIBRATION
Client Name: P.E.S.,INC. Calibration Date: 12-02-1994
Reference Number: 25507 Calibration Due; 12-02-1995
Instrument Manufacturer: ROCKWELL Calibration Fluid: AIR 14.7 PSIA 70F
Instrument Description:  P.D.METER Test Unit(s): A-3 DUE 5-2-95
Model Number: 190 CFH NIST Traceability Per: M-0122
Serial Number: 25507 Ambient Conditions: 29.96"HGA 70F RH.38%
MIlg.Rated Accuracy: +/=-.5% CERT NUMBER: PES25507
Accuracy Given: WITHIN MFG TOLERANCE
IND.SCFM ACT.SCFM
1 0.100 0.100
2 0.200 0.200
3 0.399 0.400
4 0.814 0.813
5 1.000 0.999
6 1.508 1.504
7 2.091 2.087
8 2.305 2.312
9 2.559 2.553
10 2.920 2.919
11 3.334 3.325
Comments:

All instruments used in

the performance of the above calibration have direct traceability to the National Insti-

tute of Standards and Technology (NIST). Calibration has been performed in accordance with MIL-STD-

45662A.
Calibration Performed By: Approved By:
RALPH AWAD MICHAEL MUNNS

Form CCRTI
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Pitot Tube Calibration Data Sheet
i s —
Calibrated by: Bl R, b e
Date: $-3¢A5
Pitot Tube I.D. S22/
Effective Length: 3%
Pitot Tube Assembly Level ? Ej/Yas O ~o
Pitot Tube Openings Damaged ? O ves E}/;;
If Yes, Explain
a = i 24 °(<10°) aq=__~C *(<10°)
B, = C- *(<10°) g, = _0C *(<10°)
Y = C“% ? f = Al o A= C, 445
Z = A sin y = = C’-CﬁZ"i ca (im)) 0.32 e (<% in.)
W=2g3ginf = C cm (.1..:-?}.) 0.08 cm (<'/n in.)
PA - C.‘-'—}-:" co .\)

Comments:

Calibration Required ? O ves EB/;;

PACIFIC ENVIRONMENTAL SERVICES. INC.




Pitot Tube Calibration Data Sheet

e S
"(-.;‘/q::‘./é,/

Calibrated by:

Date: 53¢ 43
Pitot Tube I.D. -
Effective Lengtﬁ: A
Pitot Tube Assembly Level ? Eﬂ/;;s O wno
Pitot Tube Openings Damaged ? O ves Eg/ﬁa
If Yes, Explain
o = C *(<10°) @ = < *(<10°)
By = <15 *(<10°) B, = /L *(<10°)
v - (O . f = o . A= { o\
Z=Asiny = C cm 0.32 e (<% in.)
W=2asing = C cm 0.08 cm (<!/xm in.)
B, = c.Sel cn
P, ¢-5¢| -
B = C,3%7 o
Comments:

Calibration Required ? O ves m{

PACIFIC ENVIRONMENTAL SERVICES. INC.




PACIFIC ENVIRONMENTAL SEAVICES. INC.

Srs—
&
Pitot Tube Calibration Data Sheet
‘_/"-;, . o .--- o ) :‘-‘
Calibrated by: -‘-*“17"'-? /4(6 ((; ; )
Date: 5-3¢-9%
Pitot Tube I.D. S -YA
Effective Length: 2=
Pitot Tube Assembly Level ? !9/ Yes O wo
Pitot Tube Openings Damaged ? O ves I]/No
If Yes, Explain
a = ol *(<10°) a = O *(<10°)
B, = (=R *(<10° B, = e) *(<10°)
Y = (‘-‘ = ;} . a = 6 E A= \ C‘ g; °
Z=2Asiny = S &332 0.32 cm (<% in.)
W=2s3inf = ¢ 0.08 em (<'/m in.)
P& - CiHK59
Py = C .45y
Dt i=3 c. 3? 7
Comments:
Calibration Required ? O ves [‘_‘i{




N CALI N
T e LA
CALIBRATED/UPDATED BY:/7A(¢¢4//“*’ /
DATE: 921> 35 /
NOZZLE READING (INCHES) AVERAGE SHAPE COMMENTS
1D & 4 2 3 DIAMETER
X1 0.311 0.311 CURVED
X2 0.372 0.371 0.373 0.372 CURVED
X5 0.239 0.241 0.240  0.240 CURVED
X6 __0.269 0.272  0.271 0.271 CURVED
_X9 _0.333 0,334 0.334 0,334 CURVED
X10 0.353 0.354 0.354 0.354 CURVED
X11 0.355 0.356 0.356 0.356 CURVED
X312 _0.323 0.323 0.324
X13  0.298 0,298 0.299 0.298 CURVED
X15 0.281 0.283 0.287 0.284 CURVED NO_GOOD
X16 0,245 0.248 0.248 0.247 CURVED
_X22 0.276 0.277 0.279 0.277 CURVED
X23 0.219 0.217 0.217 0.217 CURVED
_X25 0.240 0.242 0.240 0.240 CURVED
X26 0,190 0.193 0.194 CURVED
_X27 0.256 0.256 0.256 0.256 CURVED
X28 0.180 0.180 0.180 0.180 CURVED
: B.H,
N3 0.142 0.141 0.141 0.141 B.H,
N6 0.494 0.493  0.495 0.494 B.H.
NS 0.430 0.431  0.430  0.431 B.H.
M1 _0.749 0.751 0.752  0.751 B.H.
M2 0.494 0.496 0.491 0.494 B.H, NO_GOOD
M3 0.446 0.443 0.444 0.444 B.H.
M4 0.504 0.504 0.504 0,504 B.H,
MS__0.472 0.471 0.473 0.472 B.H.,
M6 _0.808 0.802 0.805 0.805 B.H. NO_GOOD
M7__0.431 0.437 0.432 0.433 B.H. NC GO2D
M8 0.275 0,277 0.275 0.276 B.H.
0SP_0.239 0.241 0.240 0.240 CURVED
40P 0.226 0.225 0.225 0,225 ELBOW
28PB_ 0.439 0.438 0.436 0.438 B.H.
30PB__0.798 0.803 0.805 0.802 B.H. NO _GOOD
38PB '0.796 0.806 0.805 0.802 B.H. NO GOOD
44PB _ 0.309 0.307 0.309 0.308 B.H.
45PB  0.375S 0.375 0.372 0.374 B.H.
_100 0.385 0.385 0.384 0.385 ELBOW
120 0.381 0.382 0.383 0.382 ELBOW

PACIFIC ENVIRONMENTAL SERVICES. INC.




