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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 loca-
tion(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.

direction of S. Hugh Brown.
Approved: t§-/%(( /i é‘gﬂ’)‘-)

S. Hugl/Brown, Director
Air Quality Testing

The project work was conducted by Siya Mokh and Steven Hernandez under the
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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 petroleum coke and
gangue material generated by Gulf Chemical and Metallurgical Corporation.

The purpose of the pilot test was to evaluate the exhaust emissions in demonstration
of compliance with the Texas Natural Resources Conservation Commission (TNRCC)
guidelines for pilot plants. In addition the units ability to produce thermal energy and high
purity metallic oxide from the petroleum coke material was tested. The source tests
determined the particulate matter, nitrogen oxides, carbon monoxide, sulfur dioxide and non-
methane hydrocarbon 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 petroleum coke and gangue, a by-
product material, which is comprised of greater than 95% pure organic material, and less
than 5% metallic oxides and 4% sulfur.

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 ash, or as gas that is ducted to a thermal
oxidizer. The natural gas fired thermal oxidizer maintains a temperature of aproximately
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 (8 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 A/E glass fiber filter in a glass
filter holder, a set of Greenburg-Smith imping-ers, a 30-foot umbilical line, a vacuum pump,
a dry gas meter and a calibrated orifice connected to an inclined oil manometer. The probe
was unheated due to the high stack temperature and the filter was maintained at about 250
degrees Fahrenheit. The impinger set consisted of 1 modified Greenberg-Smith impinger and
1 Greenberg-Smith impinger each 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 minutes (3 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 collected. 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-milliliter polyethylene container. The filter
was placed in a plastic cassette. Disposable vinyl gloves were worn during sample retrieval
to help prevent contamination.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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The particulate collections were evaporated to dryness at 100 degrees Centigrade and
desiccated 1o a constant weight along with the sample filters. The particulate matter was
reported with and without the condensibles (back half impinger collection).

Continuous Monitoring

The pyrolytic chamber waste heat boiler exhaust was monitored for VOC, CO, CO,,
0., SO, and NOx by EPA Methods 25A, 10, 3A, 6C and 7E, respectively. Rosemount
Analytical Model 880 Infrared Analyzers were used to determine the CO and CO, concentra-
tions. A Rosemount Analytical Model 755R Paramagnetic 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 specifications.

The continuous monitoring train for the NOx, SO,, CO, and O, is shown in Figure 4
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 total hydrocarbon analyzer was served by a separate probe and heated Teflon
sample line. The analyzer was a JUM Model VE-7 that utilized 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 5). Table 2 lists the instrument specifications of the
JUM analyzer.

The output of the analyzers was logged by a Yokogawa Model HR2400 multi-channel
recorder and a Rustrak Ranger II data logger.

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 (three for the JUM) before and after each test. A zero and
mid-span bias check was conducted before and after each test run.

. The NOx analyzer was operated on a range of 0-50 ppmv with a high span gas at
47.4 and a low span gas at 25.9 ppmv. The CO analyzer was operated on a range of 0-100
ppmv with a high span gas at 40.0 and 20.0 ppmv. The SO, analyzer was operated on a
range of 0-100 ppmv with a high span gas at 86.0 ppmv and a low span gas at 46.0 ppmv.

4
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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 calibration

+ 1% gas was used.
Output NO 0-5.0 Vdc (scaled 0-25 ppm)

NOx 0-5.0 Vdc (scaled 0-25 ppm)

O, 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 calibration
+ 1% gas was used.

Output 0-1.0 Vdc (scaled 0-25%)

CO/CO, 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 calibration
+ 1% gas was used.
Output 0-1.0 Vdc (scaled 0-100 ppm CO)

0-1.0 Vdc (scaled 0-20 % CO,)

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Table 2
JUM 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 Calibration Gas
+ 1% gas was used
Sensitivity 1 ppb
Range Change Consistency Less than 1% Full Scale
Oxygen Synergism Less than 2%
Output - 0-10.0 Vdc Scaled:
R,0-10ppm as C,

R,0-100ppm as C,
R,U-l.OOOppm @S C3
R,0-10,000ppm as C,
R;0-100,000ppm as C,

Sample Flow Rate 3 Liters/Minute

PACIFIC ENVIRONMENTAL SERVICES. INC
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The oxygen analyzer was operated on a range of 0-25 per cent with a high span gas at 18.0
and a low span gas at 10.0 per cent. The CO, analyzer was operated on a range of 0-5 per
cent with a high span gas at 4.0 and a low span gas at 2.0 per cent. The JUM instrument
was used on the 0-100 ppmv range and calibrated with a high span gas at 80.4 ppmv as

propane, a mid span gas at 48.0 ppmv as propane, and a low span gas at 20.0 ppmv as
propane.

Methane

The methane was determined by EPA Method 18. The train is shown in Figure 6,
and consisted of a stainless steel probe connected through a flow control device to an
evacuated 12-liter stainless steel cylinder. A single integrated sample was collected concur-
rently with each hydrocarbon monitoring run. Leak checks were performed on all sampling
trains before and after each test run. The methane samples were returned to the PES
laboratory for analysis.

Laboratory analysis for methane (CH,) was performed by PES utilizing an HNU
Systems, Inc. Model 301 Gas Chromatograph with Flame Ionization Detection (GC/FID).
The methane values were subtracted from the monitored total hydrocarbon values as propane.

PACIFIC ENVIRONMENTAL SERVICES, INC.




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.

Table 1 summarizes the results of the source tests for particulates. The particulate
concentrations without condensibles for the three test runs were 0.0101, 0.0154, and 0.0193
grains/DSCF, respectively, for an average of 0.0149 grains/DSCF. The particulate emission
rates without condensibles for the three test runs were 0.078, 0.12, and 0.14 lbs/hr,
respectively, for an average of 0.11 Ibs/hr. The particulate concentrations with condensibles
for the three test runs were 0.0115, 0.0164, and 0.0223 grains/DSCEF, respectively, for an
average of 0.0167 grains/DSCF. The particulate emission rates without condensibles for the
three test runs were 0.089, 0.13, and 0.16 Ibs/hr, respectively, for an average of 0.13 Ibs/hr.

Table 2 summarizes the results of the source tests for the gaseous components. The
carbon monoxide concentrations for the three test runs were 31, 39, and 38 ppmv, respec-
tively, for an average of 36 ppmv. The carbon monoxide emission rates for the three test
runs were 0.12, 0.16, and 0.14 Ibs/hr, respectively, for an average of 0.14 Ibs/hr. The
nitrogen oxides concentrations for the three test runs were 22, 21, and 20 ppmv, respective-
ly, for an average of 21 ppmv. The nitrogen oxides emission rates for the three test runs
were 0.14, 0.14, and 0.12 Ibs/hr, respectively, for an average of 0.13 Ibs/hr. The sulfur
dioxide concentrations for the three test runs were 9, 15, and 15 ppmv, respectively, for an
average of 13 ppmv. The sulfur dioxide emission rates for the three test runs were 0.08,
0.14, and 0.13 Ibs/hr, respectively, for an average of 0.12 lbs/hr. The nonmethane
hydrocarbons (as C,) concentrations for the three test runs were 20, 7, and 1 ppmv,
respectively, for an average of 9 ppmv. The nonmethane hydrocarbons (as C;) emission
rates for the three test runs were 0.12, 0.05, and 0.01 Ibs/hr, respectively, for an average of
0.06 Ibs/hr. The methane concentration was not determined on the first test run so the total
hydrocarbons were corrected as C; by using the average of the second and third test runs for
methane (11 and 7 ppmv, respectively).

PACIFIC ENVIRONMENTAL SERVICES. INC.
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TABLE 1

Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Particulate Emissions

Date:

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

Particulate Matter (M5)
Sample Start
Sample Stop
Sampling Time, min.
Sample Volume, DSCF
Isokinetic Rate, %
Collection, grams
Filter
Impingers
Acetone
Total w/condensibles
Total w/o condensibles

Concentration, grains/DSCF

w/condensibles

w/0 condensibles
Emission Rate, Ibs/hr

w/condensibles

w/0 condensibles

4/12/95
1
BP-1

370
10.8
-0.02

16 x 21

2.33
1,510
905
6.0

10:40
11:58
72
56.2
93.5

0.0302
0.0053
0.0065
0.0420
0.0367

0.0115
0.0101

0.089
0.078

PACIFIC ENVIRONMENTAL SERVICES. INC.

4/12/95
2
BP-2

363
11.2
-0.02

16 x 21

2.33
1,570
946
6.1

14:00
15:18
72
41.1
96.4

0.0271
0.0027
0.0138
0.0436
0.0409

0.0164
0.0154

0.13
0.12

4/13/95
3
BP-3

367
10.3
-0.02

16 x 21

2.33
1,440
853
6.7

10:40
11:58
72
33.7
97.7

0.0348
0.0065
0.0074
0.0487
0.0422

0.0223
0.0193

0.16
0.14
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TABLE 2

Balboa Pacific/ATC Pyrolysis Unit
Oxidizer Exhaust
Continuous Monitoring of Gases

Date: 4/12/95 4/12/95 4/13/95
Test Number: | _ 2 3
Sample Start 13:58 10:45 09:40
Sample Stop 14:58 11:45 11:50
Sampling Time, min. 60 60 120
Concentration, %
Carbon Dioxide 2.9 3.0 2.9
Oxygen 16.0 16.1 15.7
Concentration, ppmv
Carbon Monoxide 31 39 38
Total HC (as C,) 23 10 4
Methane * - 11 i
Nonmethane HC (as C,) 20 7 1
Sulfur Dioxide 9 15 15
Nitrogen Oxides 22 21 20
Emission Rate, Ibs/hr
Carbon Monoxide 0.12 0.16 0.14
Nonmethane HC (as C,) 0.12 0.05 0.01
Sulfur Dioxide 0.08 0.14 0.13
Nitrogen Oxides 0.14 0.14 0.12

* Determined by GC from Tedlar bag for adjusting total HC to nonmethane HC.

10

PACIFIC ENVIRONMENTAL SERVICES. INC.




QUALITY ASSURANCE/QUALITY CONTROL

Source tests are performed to determine the types and amounts of pollutants emitted
by a source. Information from this source test program may be used for obtaining permits,
evaluating control equipment performance, updating emission inventories, and determining
compliance with present and furure 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, 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 various conditions in order to be designated as a state or federal
Method. Results of many. executions of the procedure are compared to demonstrate accuracy
and repeatability before adoption of the procedure as a source testing method.

Use Of Trained Test Personnel

Because of the complexity of typical source testing methods, 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).

11
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The dry gas meters were calibrated with a transfer gas meter with NBS traceability. These

calibrations are included in Appendix B along with those for the nozzles, cyclone, thermo-
couples, digital potentiometers, and Pitot tubes.

Quality control procedures used for continuous monitoring included the use of non-
reactive 316 stainless steel or Teflon rubing and finings throughout the system. A 2-pass
refrigeration unit was used with the pump in between each pass of the sample gas condition-
er. 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
keeping by use of the field data sheets shown in Appendix A. The PES test team is familiar
with these sheets and the information required to complete them. Any unusual occurrences
in the process operation, unusual test instrument readings, or any other items that could
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.

PACIFIC ENVIRONMENTAL SERVICES, INC.



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.

13
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APPENDIX A

FIELD DATA AND CALCULATION SHEETS

A
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PRELIMINARY VELCCITY TRAVERSE

1B
IY
(W

Plant: BN RAA  PALEIC
Date: 4-12-9S 4
Zocation: AHALST STACK
Stack I.De: _Jp"x2)” *
Sarcoetric Pressure, in. Hg: 29.75 Sanplinq‘_ro T
Stack Gauge Pressure, {in. Hy0: ¢ 20 Location
Operazsrs: _MokH
Pitot Tube I.D. Nurmber: G- ¢ A *
Tezperature Readout I.D.: 23X SA
Pitot Tube lLsak Check: Aot Schezatic of Traverse Point layout
Traverse| Velocity | Stack Cyclenic Traverse| Velocity [ Stack | Cyclonic
Point [Eead (4pg)| Temp. |Flow Check Foint |Head (Apg)| Temp. |Flow Check
Nuzber | in. H-0 (.'1‘.}.":" * from Null Number in. H-0 (Te), °F|® from Null
A\ 000 369 €t |2.005 |352
Z 1 n0\S 1380 Z | 090]5 1585
3 1 6020 |39/ 3 | 0020 1388
4 | 0030 1393 4 | 6020 1389
5 100350 [392 S 1020 1390
¢ 1 0030 391 e 10020 |39p
7 10030 388 7 1 9000 596
B I 30530 1387 B 1 0020 |383
b i g 0olo 310
Z | 08 LT
3 1 0020 | 388 A |-19.020
¢ | po20 | 33¢ T |=|382)
5 1 0920 | 390
bl 6920 | 33%
2 10025 387
B | 0929 333
Average Average
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SAMPLE RETRIEVAL DATA

Plant: _ Sriza CAaC\e C

LJ

1

Il
[y

i1

Date: Y-tz -9S

Sampling Location:

Sampling Type (Method): _ScASMD S

Run Number: _BRPp2 |

Sample Box Number: g8

Clean-up Man: BN

Job Number:

Comments:

Filter

Filter Number: 0. 4445

Description of Filter: GREY
Moisture

Impingers:
Final Volume: f44.

Initial Volunme:

F:
i
EER
<
(

Net Volume: 44

Total H,0: 44 -2 nmL A oI

EEER

Bilica Gel

ol (o
-“"--I

Final Volume: ‘Y
t.J

Initial Volume:

auQaaa

£
¥
Net Volunme: 1 2
Total Moisture: .4

X

{Te [Te e Jle

‘N..______,..-"

Description of Impinger catch: CLEAR

QQaQa

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: SMLe0A  PAriFC
Date: H-2-95

Source/Sample Number: RBpP-|

i

Vm(std) = (17.64)(Vm)(Y) [ Phar «+ (Ama.s)]
Tm

Vm(std) = (17.64)( 572> (6997 ) [(30.0 ) + (2:3% /13.6)
( 559 )

Ym(std) = 56.2- dscf.

Yolume water vapor collected (standard conditions).
V(lo) = 764 condensate from impingers and selica gel.

Yw(std) = (0.04707) V(lo) = (0.04707) (70 )

Yw(std) = 3.0 scf.

Percent moisture, by volume.

Bw¢ = Vw(std) = ( 3-60 ) = )00
VYw(std) + VYm(std) (360 ) + ( 562 )

Bus = 6.0 /. ¢

. Molecular weight, stack gas.

Dry molecular weight.

Md = 0.440(% CO,) + 0.320(% 0,) + 0.280(% N, + 3 CO)
0.440 (2-87 ) + 0.320(/%-0) + 0.280( &3 )
Md = 249.1 1b/1b-mole.

Md

Ms = Md + Bwg (18 - Md) = (29./ ) + (0.0p )(18 -29.) )

Ms = 28.43 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: BALAJA  PACIFIC
Date: H-12-9G
Source/Sample Number: BP-|

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VDP) avg\/_(_BJ_
(Ps)(Ms)

Vs(avg) = (85.49)(0-8¥ )(0.152 (830 )
( 30.0 )(23.43)

VYs{avg) = 10-8 ft/sec.

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(/0-8 )(2-33 )
Qs = )5 10 acfm.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(Qs)(1-Bw) [m]
Ts)

Q(std) = (17.64)(/510 )(1 =0l ) [( 20 )]
530

Q(std) = 945 dscfm.

8. Isokinetic variation.

$1 = (K) (Ts)(Ym{std))
(PsI(Vs) (An) () (1 = Bwy)

2l

(0.0945) ( 930 )( b2 ) :
( 20 )( 168 )(0-00215 )( 72 )(1 - 00 )

93.5 % i

gl

PACIFIC ENVIRONMENTAL SERVICES. INC.
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CLIENT:

il
i

I1r|

PALRoA  PACIFIC
Svz24

PARTICULATE CALCULATIONS

Project No.

Sampling Location: BCILER ExHAJST Test Date: §-12-9s
Sample Number: BP- | Sample Volume: S6.2 DSCF
Stack Flow Rate: s DSCFM
Particulate Catch: (grams) BLAnNL
Filter: Final Weight 0.4747 0. Y494
Initial Weight 0.4445 0. ¥494
Net Weight _ 0.030Z o
Impinger: Final Weight 29. 1602 28,2170
Initial Weight 29 1S9 _2%. 170
Net Weight 0. 0053 o—
ALETONE
Extraets Final Weight %8.“%2.; 28 6¥%
Initial Weight 2%. 655 28 b4ak
Net Weight Q. 00LS -
Total:  W/CoNDENSBLES 0. 0420 s
U/o 0. 03467
; , T :
Ars ClélngC - o0.9/(5 wW/cons?
( 0.0367 ) grams x 15.43 gqrains/gram = __49/9/ grains/DSCF
( 56,2 ) DSCF
Particulate Emissions: W,
0.0/ls 0.08F “Yewo
(0.0/0)) aqr/pscF x (995 ) pscrM x 60 min/hr = _O.098 1bs/hr
7000 grains/1lb
Rule 404 Limitation @ SCFM = NA _ grains/DSCF
e . - AA
Rulg 405 Limitation @ lbs/hr = lbs/hr

PACIFIC ENVIRONMENTAL SERVICES. INC,
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SAMPLE RETRIEVAL DATA

Plant: SAL Hede PACAWNE

I1h

)
(L

Date: a-11 -5

Sampling Location:

Sampling Type (Method): SCAGMD S

Run Number: BP2 -2

Sample Box Number: __4B \

Clean-up Man: BROWN)
Job Number:

Comments:

Filter

Filter Number: 0. 444

Description of Filter: GREY

Moisture

Impingers:

Final Volume: 157 mL /o8, mL 2 mL

Initial Volume: 73 ) mL 102 mL oo mL

Net Volume: 37 nL g mL = mL

Total H,0: 2] __=> at 45 —H mL 47 —2mL

8ilica Gel

Final Volume: L31.0 g g g

Initial Volume: bl 4 g g o

Net Volunme: /ﬁ g g g

Total Moisture: S6.b N g g g
 ve—

Description of Impinger catch: CLEAL

PACIFIC ENVIRONMENTAL SERVICES. INC




Plant: BALBIA PACIFIC
Date: H~12 ~-95

Source/Sample Number: BP-2

l. Vm(std) = (17.64)(vm)(Y) [ Ppar + {AH/IS.E)]
Tm

Vm(std) = (17.64)( 43.¢¥ )(6.997) [L;a.o ) + (2] /13.6)
( 559 )

Ym(std) = H. | dscf.

2. Volume water vapor collected (standard conditions).

V(lo) = 56.6 condensate from impingers and selica gel.

Yw(std) = (0.04707) Y(lo) = (0.04707)(50.4 )
Vw(std) = _ 2.6  scf.

3. Percent moisture, by volume.

Bwg = Yw(std) = (266 ) = 406l
Vw(std) + VYm(std) (2.6 ) + ( 41.1 )

Bw, = c.] /. .

4. Molecular weight, stack gas.
Ory molecular weight.

Md = 0.440(%2 CUZJ + 0.320(% 02) + 0.280(% N, + % COD)

2
Md = 0.440 (295 ) + 0.320( /4.1 ) + 0.280( 80-95 )

Md = 29.] 1b/1b-mole.

Ms = Md + Bwg (18 = Md) = (29./ ) + (006/ )(18 =29/ )
Ms = 28-72- 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: BALEAA PAC IFIC

Date: y-12 -3¢

Source/Sample Number: RP-2.

5. Stack gas velocity average.

Vs(avg) = (85.49)(CPJ(VAPJ[1V§\/_(I5J_ ]
(Ps)(Ms)

Vs(avg) = (85.49)(06-8¥)( 0759 (823 )
( 360 )( 28-vy2)

Ys(avg) = /[ -2— ft/sec.

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)( /.2 )( 2.33 )
Qs = 156k acfm.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(Qs)(1-Bwy) {Prs’]
s)

Q(std) = (17.64)(156L )(1 =066l [50_0 ]
{ 323 ;

Q(std) = YL dscfm.

8. I[sokinetic variation.

£ = (K) (Ts)(Vm{std))
(Ps)(Vs)(An)(8)(1 - Bwg)

( 823 y( w.l ) ]
( 360 ) 1.2 (9200140 )( 72= )(1 - 0:06[ )

$1 = Y%. ¥ 3

2l = (0.0945)

PACIFIC ENVIRONMENTAL SERVICES. INC.




CLIENT:

BALBoA FachC

= e

—— —

Project No. '502¢

PARTICULATE CALCULATIONS

Sampling Location: BOIEE  Exrtpys ™ Test Date: 4-12-75~
Sample Number: éﬂ2—é§= Sample Volume: 97./ DSCF
Stack Flow Rate: Cf‘fé DSCFM
Particulate Catch: (grams)
Filter: Final Weight 0.4N1S
Initial Weight 0. Y¥4¥y
Net Weight _0.027/
Impinger: Final Weight _28. 60%9
Initial Weight . S976
Net Weight 0. 007
ALETDNE
Extract: Final Weight _2¥.(23¢
Initial Weight . 60%b
Net Weight p. 013%
Total: W/:oppwslgi_gg 0. 043¢
W0 0.0%09
Paztict;-l?}t‘:{e?_ét::ogcentxgtion: 0. 016% wconp.
( 0.0%9 ) gra 15.43 grains/gram = _Q0.0/54% grains/DSCF
(  #4/./ ) DSCF
Particulate Emissions: )2 W,
0. 0IC¥ 0.13 “feewio
(0.0!S¥) qr/DSCF x ( 946 ) DSCFM x 60 min/hr = __0./2  1bs/hr

7000 grains/1b

Rule 404 Limitation @

Rule 405 Limitation @

PACIFIC ENVIRONMENTAL SERVICES. INC.

lbs/hr = ANA—

—  SCFM = ANA _ grains/DscF

1bs/hr
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e =
SEAMPLE RETRIEVAL DATA
Plant: PALBCA PACIFIC
Date: H-12-95
Sampling Location: -
Sampling Type (Method): cPA &S
Run Number: Bf‘%‘i
Sample Box Number: |
Clean-up Man: RROUIN
Job Number:
Comments:
Filter
Filter Number: M 0. U440
Description of Filter: CLEAN
Moisture
# | # 2 # 3
Impingers: '
Final Volume: /135 mL 03 mL 4
Initial Volume: 20 mL /D0 mL (@) mL
Net Volume: 35S nL 3 mL 4 mL
Total H,0: 3S —> nL 38 — mL 2. >l
8ilica Gel
Final Volume: 13, s g g g
Initial Volume: 704.C g g g
Net Volume: i g g 9
Total Moisture: [5/.5 g g g
=
Description of Impinger catch: CLEAR

PACIFIC ENVIRONMENTAL SERVICES. INC.




o=
Plant: BALBJA PACIFIC
Date: Y-13-95
Source/Sample Number: BP-3
1. Vm(std) = (17.64)(Vm)(Y) [ Phar + Lénm.s)]
Tm
Vm(std) = (17.64)( 352 )(0-997) [(2975) + (637 /13.6)
( 5y3 )

Vm(std) = 33.7 dscf.
2. Volume water vapor collected (standard conditions).

V(lo) = 5.5 condensate from impingers and selica gel.

Yw(std) = (0.04707) V(lo) = (0.04707)(5/G )

Yw(std) = 2. V2 sct,
3. Percent moisture, by volume.

Bwg = Yw(std) = (2.Y2-) = 0067

Vw(std) + V¥m(std) (2.92) + (337 )

Bw, = 6.7/ .

4. Molecular weight, stack gas.

Dry molecular weight.

Md = 0.440(%2 CGZJ + 0.320(% OZJ + 0.280(% Nz + % CO0)

Md = 0.440 (297 ) + 0.320(/57 ) + 0.280( &/-39 )

Md = 29.) 1b/1b-mole.

Ms = Md + Bwg (18 - Md) = (29 ) + (6067 )(18 =27/ )
Ms = 18 o6 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: BALRAR PACIFIC

Date: 4-1$-25

Source/Sample Number: BP-3

§. Stack gas velocity average.

VS(avg) = (85.49](cp’(VAP)[anv_IBJ__ ]
(Ps)(Ms)

Vs({avg) = (85.49)(s8%)(01YS {332 )
(29.75 ) 233¢ )

Vs(avg) = 03 ft/sec.

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)( 763 )(2-33 )
Qs = 1Y Y0 acfm.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(Qs)(1-Bwg) {Ps)]
Ts)

Q(std) = (17.64)(14¥0 )(1 =0067) [( 29.75 )]
{ §27 )

Q(std) = 353 dscfm.

8. Isokinetic variation.

I = (K) (Ts) (Vm{std))
(Ps)(Vs)(An)(8) (1 = Bwg)

{ 27 3¢ B.7 )
(29.76)( 0.3 )(d-00!31 )( 12 )(1 - 6867 )

gl = 977 3

21 = (0.0945)

PACIFIC ENVIRCNMENTAL SERVICES. INC




BACBOA  FACLAC
5024

CLIENT:

Project No.

PARTICULATE CALCULATIONS

Sampling Location: BOILEE  EXHAUST Test Date: _ 7~ I3 =95
Sample Number: BP’ 2 Sample Volume: 25.7 DSCF
Stack Flow Rate: 563 DSCFM
Particulate Catch: (grams)
Filter: Final Weight 0. 473%
Initial Weight 0. 4440
Net Weight 0.034
Impinger: Final Weight L CO¥T
Initial Weight . 598
_ Net Weight o. 006S
ACETRIE
Extrast: Final Weight _ 29. 6%%97
Initial Weight 2K, 6423
Net Weight 0.0074
w/o 0. 0422
iculate Concentration: W
&%J_ngn o 0223 feown

( 0.0%22) grams x 15.43 grains/gram = _0.0/73 grains/DSCF

( 43,7 ) DSCF
Particulate Emissions: o. 16 19%bu9
0.0223
(p.0/93) ar/DSCF x ( J53 ) pscrM x 60 min/hr = _ O /% 1lbs/hr
7000 grains/1lb
Rule 404 Limitation @ SCFM = VA grains/DSCF

Rule 405 Limitation @

1bs/hr = _ VA 1bs/nr

PACIFIC ENVIRONMENTAL SERVICES. INC.



Project No. Page , of J
Client
BALBoA  FRUFIC
Location
PACIFIC ENVIRONMENTAL SERVICES, INC. PYRoLY ZEE /5}({ DIZEL

Prep Date | Checked By | Date | Sheet Title
& |ls ParTIcULATES

FILTER  FRINT BACL  yorAlL
BeP- | 0.4797 28 .¢43 29 1602

DYY49S @28.4358 B 291545
0.0%0Z 00665  0.0053 0.0420

FRoNTONY

BP‘-Z oY hs 23,&2-3‘?”‘-_-2_8,_6005 \
0. 4444 (S 2s.009 ()28K76
00X . _ 0.0136 —__ 00027 0. 0436
reor ooy
bP-3 0.4788 29 6497 23 (049
0 Y4940 (@28 6423 ([(D23.5984 RES
0.0348  0.0094 00,0065 0.09%7

FRONT eNLY

B0-4 (Buik)  0.449¢ 28 6498 23.7070
( 0.4Y494 @ .28.¢498 (@ 281170
0. 0000 0. 0000 0.000¢ L-

WASHINGTON, DC - RESEARCH TRIANGLE PARK, NC « LOS ANGELES, CA « CINCINNATI, OH
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APPENDIX B

CALIBRATION DATA

PACIFIC ENVIRONMENTAL SERVICES. INC.




Scott Specialty Gases, Inc.

Shipped 2600 CAJON BLLVD.
Froms SAN BERMARDINO CAa 22411
Fhone: 909-887-2571 Fax: 209-887--0549

CERTIFIEATE ER ANALYSTIS

FACIFIC ENVIROMMENTAL SER FROJECT #: 02-27472-002
FO# 025-000 FO#: FOZ8-000
13100 BROOKS DRIVE ITEM #: O0Z0Z24520 2AL.

DATE: 9/1&6/93
EALDWIN FARK CaA 921706

CYLINDER #: ALMOII?23 ANALYTICAL ACCURACY: +-1%
FILL FPRESSURE: 2000PSIG

BLEND TYFE : ACURBLEMD MASTER GAS

REQUESTED GAS ANALYSIS

=OMEONENT CONC_MOLES ~{MOLES)
SARBON DIOXIDE 4. FCT 4.000 FCT
CAREOM MONOXIDE 40. FEM 40.00  FFM
IXYGEMN 18. FCT 18.00 FCT
JITROGEN HAL. EAL

2000FSIG  RIMHZ 09-24

NMIST TRACEAEBLE TO: CO CRM1478 AALS?70, COZ SRMZ2621A FF12052,
0Z CRM2659 ALMOL7555

NIST TRACEAEILITY: AS NMOTED RELOW

ANALYST: ___% ____________

PLUMSTEADVILLE. PENNSYLVANIA TROY MICHIGAN HOUSTON. TEXAS DURHAM NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY FREMONT. CALIFORNIA WAKEFIELD. MASSACHUSETTS LONGMONT. COLORADO
BATCN ROUGE. LOUISIANA




Scott Specialty Gases, Inc.

Shipped 2600 CAJON RLVD.

Froms SAN BERMARDIND CA 92411
Fhone: 209-887-2571 Fax: 9209-887-0549
CEERKTIFTEATE 0OF AMNALYSTIS

FACIFIC EMVIROMMENTAL SER FROJECT #: 02-27672-001

FO# 025000 FO#H: FO28-000

13100 BRODKS DRIVE ITEM #: 0202452 2AL.

DATE: 9/17/93
EALDWIN FARK CA 91706

CYLINDER #: ALMOO883I0
“ILL FRESSURE: 2000FSIG
BLEND TYFE : ACUBLEND MASTER GAS

CARBON DIOXIDE
CARBON MONOXIDE
AXYGIEN

NITROGEN

2000FSIG EBINHL 09-24
TRACEABLEZ TO: CO2 SRM 2621
CYLLH AAlL5970, 02 CRM 2658

ANALYST: % % _______________

ANALYTICAL ACCURACY: +-1%
REQUESTED GAS ANALYSIS
CONC_MOLES _(MOLES)
2% PET 2.000 FPFCT
20. FFM 20.00 FFM
10. #CT 10.00 FCT
BAL EAL

CYLH FF19052, CO CRM 14678
CYLH ALLM0O15888

NIST TRACEAEILITY: AS NOTED AROVE

PLUMSTEADVILLE. PENNSYLVANIA TROY MICHIGAN HOUSTON TEXAS DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY FREMONT CALIFORNIA WAKEFIELD MASSACHUSETTS : LONGMONT. COLORADO
BATON ROUGE. LOUISIANA



Scott Specialty Gases, Inc.

LT

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 92411

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

(900) B87-2571

FAX: (909) B87-0549

Customer Assay Laboratory
PACITIC ENVIRONMENTAL SER. Scott Speaialty 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 - 02-15-9%4 Exp. Date 02-15-96
Cylinder Pressure 1900 psig
YZED CYLINDER
" Compenents Certified Concentration Analvtical Uncertaintyv*
86.01 PPM % | % NIST Traceable

SUIM DIOXIDE

#

Balance Gas: Nitrogen

Rt

Horiba / OPE-135D / 56463601

X “‘_ i

"WWumu{mﬂm“mMuhu hades refe d error & pr of the P
REFERENCE STANDARD
_Type Expiration Date Cylinder Number Concentration
_GMIS 06-94 AAL9133 238.8 ppm
- INSTRUMENTATION
Instrument/Model/Serial # Last Date Calibrated Anazlytical Principle
01-31-94 NDIR

ANALYZER READINGS (Z=Zero Ges R=Reference Gas T=Test Gas r=Correlation Coefficient)

SPECLAL NOTES IF THIS PRODUCT IS USED FOR ACID RAIN COMPLIANCE,
THE ACID RAIN EXPIRATION DATE NOTED ABOVE APPLIES PER 40 CFT PART
TSAPPENDIX H OTHERWISE THE GENERAL EXPIRATIUN DATE APPLIES

Components First Triad Analysis Second Triad Analysis Calibration Curve

Sulfier Dioxide Dute: 020894  Respoase Units: mv Date: 02-15-94  Response Units: mv Concestration=  Ax-+Bx+C
Z1= 000 Ti= 365 1= 000 Ri= 970 Ti= 365 A =0.001735

gl R2= 970 T2= 365 R2= 970 Z2= 000 T2= 365 B =2295
0L Z3= 000 R3= 970 Z3= 000 T3= 365  R3=970 C =0.07555

b - Avg. Conc. of Cust CyL 8601 ppm Avg. Cone. of Cust CyL 86 01 ppm
Date: Respoase Units: mv Date: Respoase Units: mv Coacentration=
Z= Ri= Ti= 1= Ri= Ti=
R2= 2= n= R2= = 2=
3= T3= R3= 3= T3= R3=
Avg. Conc. of Cust CyL Awvg. Conc. of Cust Cyl
Date: Respoase Units:mv Dute: Respoase Units:my Cooceatration=
Z1= Ri= Ti= u= R1= Ti=
R2= 2= 2= R2= 2= =
3= 3= R3= 3= T3= R3=
Avg. Conc. of Cust CyL Avg. Conc. of Cust Cyl

R )




Scott Spec1alty Gases Inc.

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS RECERTIFICATION

Customer Assay Laboratory

PACIFIC ENVIRONMENTAL SER Scott Specialty Gases Purchase Order 0640-102
13100 BROOKS DRIVE 2600 Cajon Boulevard Scott Project # 34935.002
BALDWIN PARK. CA 91706 San Bemnardino, CA 92411

ANALYTICAL INFORMATION

Certified 10 exceed the mummum specifications of EPA Protocol | Procedure #G1, Section Number 3.0.4

Cylinder Number  ALMO014364 Certification Date  12/13/94 Acid Rain Exp. 12/13/96
C}'Ilnd._er Pressure 1850 PSIG Previous Certification Dates 02/15/94

ANALYZED CYLINDER

Components Certified Concentration Analvtical Uncertainty*
- (SULFUR DIOXIDE) 46.03 PPM %1% NIST Traceable

¢ Szl
“=« - Balance Gas: Nitrogen

;'mmuimyumﬁmdhmnmmmwhﬂllhﬂm:dm dard ermor & precimon of the processes

"%  REFERENCE STANDARD

¥ Type Expiration Date Cylinder Number Concentration
NTRM 1693 12/94 ALMO024287 47.2 PPM S02 IN N2

e i{ -
".‘l.-.;—'.
- INSTRUMENTATION

! ‘Instrument/Model/Serial # Last Date Calibrated Analytical Principle

dee ] Hou]n.f OFPE - 135D/ 56463601 12/03/94 NDIR

: fl

" ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correiation Coefficient)

Components Previous Certification Third Triad Analysis Calibration Curve
. = Date:02/15/9%4 Respoase Units: mrv Dute: 12/13/594 Respomse Unbta: mv Concrntrstice= Ax+B
SULFUR DIOXIDE Zl= Ri= T1= Zl= 000 Ri= 949 Ti=919 A=05013
. . R2= n=- T2= R2= 949 2= 000 T2=919 B =0.04437
D= T3= R3= 3= 000 T3= 919 R3=549
Avg. Conc. of Cust CyL 46 28 PPM Avg. Conc. of Cust CyL 46 03 PPM
Dute: Response Units: Date: Respsase Unita: Concentration=
Zi= Ri= Ti= Zl= Ri= Ti=
R2= = Ti= 2= 2= T2=
Z3= Ti= R3= D= = 3=
Avg. Cooc. of Cust CyL Avg. Conc. of Cust CyL
Date: Response Units: Date: Respoase Units: Concentration=
1= Ri= Ti= u= Ri= Ti=
R1= = = R2= = =
3= T3= R3= 3= T3= R3=
Avg. Conc. of Cust Cyl. Avg. Conc. of Cust CyL

SPECIAL NOTES IF THIS PRODUCT IS USED FOR ACLD RAIN COMPLIANCE THE ACID RAIN DATE?-'UTEDAHJ\'E APPLIES PER 40 CFT PART 7 DIX RWISE THE
GENERAL EXPIRATION DATE APLLIES.
yst



Scott Specialty Gases, Inc.

o

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 52411

(S09) 887-2571 FAX (908) 8870549

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer

PACIFIC ENVIRONMENTAL SER
13100 BROOKS DRIVE
BALDWIN PARK CA91706

ANALYTICAL INFORMATION

Assay Laboratory

Scott Specialty Gases
2600 Cajon Boulevard
San Bernardino, CA 92411

Purchase Order
Project #

0640-102
32847.001

This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration

Standards; Procedure G, September 1993.

Cylinder Number
Cylinder Pressure+

AAL3905
2000PSIG

ANALYZED CYLINDER
Compunents

( NITRIC OXIDE )
TOTAL OXIDES OF NITROGEN
[_Nitrogen)

+Do not use when cytindar pressure is below |50 pag.

*Analvtical uncertanty is inclusive of usual known error sources whuch at least includes ref

Certification Date  08-11-94 Exp. Date 08-11-96

Certified Concentration Analvtical Uncertaintv”

47.35PPM % 1 % NIST Traceable
47.45PPM REFERENCE VALUE ONLY
Balance Gas

-

cr & p of the

. REFERENCE STANDARD
=, Type/Sample No.

CRM1684 06-95

- INSTRUMENTATION
Instrument/Model/Serial #
TECO / 10AR / 14853-150

ANALYZER READINGS

Expiration Date

Cvlinder Number Concentration
ALM024719 95.22PPM NO IN N2

Last Date Calibrated
08-05-94

Analvtical Principle
Chemi-Luminescent

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation CoefMicient)

Components First Triad Analysis Second Triud Analysis Calibration Curve
NITRIC OXIDE Dute:11-18-93 Respoase Units: mv Dute:08-11-94 Respomse Units: mv Concentration= Ax+B
Zl= 000 Rl= %47 Ti= 466 Z1= 000 Rl= %47 Ti= 467 A=09974
Ri= ™7 = 000 T2= 456 Ri= 947 = 000 T2= 467 B =0.76795
L= 000 TI= 66 Hy=947 L= 000 T3= 467 RI=947
Avg. Conc. of Cust Cyl 47 25PPM Avg. Conc. of Cust CyL 47 35PPM
Date: Respoase Units: mv Date: Response Units: mv Coacentration=
Z1= Ri= Ti= Zi= Ri= Ti=
R1l= O= Ti= R2= = 2=
3= T3= R3= 3= = R3}=
Avg. Conc. of Cust CyL Avg. Cooc. of Cust CyL
Date: Response Units:mv Date: Respoase Units: mv Concentration=
L= Ri= Ti= LZl= Rl= Ti=
R2= = Ti= Rl= o= Ti=
D= = R)= D= 3= Ry=
Ave. Conc. of Cust Cyl. Avg. Cone. of Cust Cyl.
Special Notes:

Analyst:

Pt i




Scott Specialty Gases, Inc.

2600 CAJON BOULEVARD, SAN BERNARDINO, CA 92411 (909) 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 # 36545.002

BALDWIN PARK, CA 91706

ANALYTICAL INFORMATION

San Bemardino, CA 92411

This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration

- <z - - Slandards, Procedure G1; September 1993.

Cylinder Number
Cylinder Pressurct

ALMO052505
2000 PSIG

ot Components
(NITRIC OXIDE)
_.- TOTAL OXIDES IN NITROGEN

;anrogen)
’q PCY

oy
Olbﬁrc-mmqhmdawumuhh-rlﬁm

* Analytical uncertainty is melusive of usual known error sources which at least includes refi

Certification Date  03/14/95 Exp. Date 03/14/97

Certified Concentration Analvtical Uncertainty®

25.71 PPM +1% NIST TRACEABLE
25.93 PPM REFERENCE VALUE ONLY
Balance Gas

standard eror & of the

“hhy .=

e
=

(. ™agi, REFERENCE STANDARD

L

"TECO/ 10AR / 14853-150

-

.xec= Type/SRM Sample No.  Expiration Date Cylinder Number Concentration
- oI -:";{i,‘ﬂ’RM 1683 06/30/95 ALMO015394 49.6 PPM NO IN N2
G 4
i TgslrumentIModel!Serial # Last Date Calibrated Analvtical Principle

03/04/95 Chemu-Luminescent

ANA‘LYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

Components First Triad Analysis Second Triad Analysis Calibration Curve
TS Date: 030795 Response Units: mv Date:03/14/95 Respoase Units: mv Concentration= Ax+B
y NITRIC OXIDE Z1= 000 Ri=3682 Ti=2417 Zi= 000 Ri= 4679 Ti=2420 A=2592
% R2= 4680 Z2= 00! T2=2420 Ri= 4681 Z1= 000 T2= 2418 B =0.07521
Z3= 001 TI= 2421 RI=46T§ 3= 001 T3= 2418  R3=4638]
Avg. Conc. of Cust CyL 2571 PPM Avg. Conc. of Cust Cyl. 2571 PPM
Date Response Units: mv Date: Response Units: mv Concentration=
~ Zi= Ri= Ti= Zl= Rl= Ti=
R2= 2= n= R2= = =
3= T3= Ri= 3= = R3=
Avg. Conc. of Cust CyL Avg. Cooc. of Cust Cyl.
Date: Response Units:mv Date: Response Units:my Concentration=
e Z1= Ri= Ti= 2= R1= Ti=
'L R2= 2= 2= R2= = 2=
73= TI= R3= 3= 3=
Avg. Conc. of Cust Cvl. Avg. Conc. of Cust CyL
Special Notes:

Analvst:

2R
)L
e



DICK MUNNS COMPANY

Liquid and Gas - Flowmeter Culibration 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

Modcl Number: 190 CFH NIST Traceability Per: M-0122

Serial Number: 25507 Ambicnt Conditions: 29.96"HGA 70F RH.38%
Mfg.Rated Accuracy: +/=.5% CERT NUMBER: PES25507

Accuracy Given:

Comments;

WITHIN MFG TOLERANCE

IND.SCFM ACT.SCFM

1 0.100 0.100
2 0.200 0.200
3 0.399 0.400
a 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
13 3.334 3.325

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:

? — 2.
RALPH AWAD MICHAEL MUNNS

Form CERTI
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TEERMOCOUPTE CALIBRATION

CALZIERATED BY: SOLANKT
DATE: 8-20-94
Thermocouple Thermometer
Thermocouple reading reading
number (°F) (°F)
37.4 39.8
TC-1 75.2 T7.8
208.4 210.4
34.0 35.0
TC-2 77,6 77.0
212.8 213 .8
38.4 40.8
TC-3 15 2 75,2
(D-5) 206.6 205.4
TC-4 37.4 38.8
(D-86) o] 75.4
212.2 211.6
TC-5 37.4 38.8
(D-3) 182 0S8
208.4 209,56
TC-6 35 b 34.8
D 7 L
210.2 2118
36.0 34.0
TG~ 74.0 74.0
(BLUE 214.0 2140
TC-8 37.4 392
77.4 7 i
215.6 2166

PACIFIC ENVIRONMENTAL SERVICES. INC.
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(9]
i
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=

s = o-

=il

EC=%2

TC-14
(D-10)

TC-15

TC-16

TC=17
(IVORY)

TC-18
(BROWN)

TC—19

33.
7.
207

OO

<A
% 5
209.

{40 B o O o |

N/A

37
TS0
208.

Lo S I

35,
15 .
210.

(S0 (S e )

S0
75.
208.

PR

34.0
75.0
213.0

ZioRt
74 .
213,

O oo

L
il
198

o O Wk

33.
T3,
208.

O oo

34.
T3,
208.

oumo

34.0
& s,
207.0

PACIFIC ENVIRONMENTAL SERVICES, INC.
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34,
74 .
210.

S
1B
209,

29
75.
ol 3

38.
y =8
208.

34,
15,
213

353
THis
213.

39
TH s
2130

34,
=1
208.

34.
75
208.

34,
75,
208.
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ocoouwm

umowum
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34.5 34,

S-32A 74.0 4=
202.0 204.

24.0 34,

S-24A 73.0 75
20950 2101

33.0 34.

S-15A 73 .0 FDis
206.0 208.

34.0 35,

S-16A 13 .0 D
209.0 209.

28 .k 34.

S-17A 73.0 75.
211.0 2325

34.0 34.

S-18A 73.0 4]
208.0 208.

34.0 34,

S-19A 73.0 1S
208.0 208.

34.0 34,

D-8 74.0 T5.
206.0 206.

Thermometer Standard Serial Number: 128239
Thermometer NIST I.D. Number: 88024

PACIFIC ENVIRONMENTAL SERVICES. INC.
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METER 30X TEMDPRATURE READOUT CALIBRATION

CALIBRATED BY: SCLANKT

DATE:

BOX

BOX

BOX

BOX

BOX

1a

3A

4An

NCT=:
Thermomerer Standard Serial

Tharmometer NIST I.D. Number:

Inlet (°F) Outlet (°F)

350
74 .
210.

mnmouwm

3140
74.0
21250

33.0
70.0
21350

d2s
70.
Z11.

O 0o

33
73.
212,

%o

36.
74 .
212,

leNole]

3350
74.0
214.0

37.0
70.0
214.0
30.0

70.0
213 .0

350
74.0
210.0

Number:
88024

128239

PACIFIC ENVIRONMENTAL SERVICES. INC.

Thermometer (°F)

36.5
T80
2220

338
77.0
213.8

37.4
30
213 ;8

34.7
72,10
212 .0

33 .0
7340
212.0

(n




EVER KEHVDT INERMOUNME IER LU., L1NL. FRALE 1 UF
481 PARK AVENUE SOUTH
NEW YORK, NY 18816
REPORT OF CALIBRATION
LIQUID-IN-GLASS-THERMOMETER
CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO €11-3FC S/N-2269
RANGE: -28 TO +110 DEGREES C IN 1 DEGREE GRADUATIONS.

THERMOMETER CORRECTION
READING (ITS-908) *=

8.8 C 8.8 C
37.8 -8.1
S56.8 8.o

%% ALL TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1998 (ITS-98) PUBLISHED IN THE METROLGIA 27,
NO. 1, 3/18/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE

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

FOR 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
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 2% 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 TABULATED CORRECTIONS APPLY PROVIDED THE ICE POINT READING IS

@.8 DEGREES C. IF THE ICE-POINT READING IS FOUND TO BE HIGHER (OR LOWER)
THAN STATED, ALL OTHER READINGS WILL BE HIGHER (OR LOWER) TO THE SAME
EXTENT.

TEST NUMBER: 148381

DATE: B&/21/906

STANDARD SERIAL NO. 128239
NIST IDENTIFICATION NO. 88824




Pitot Tuke Calibration Data Sheet

PACIFIC ENVIRON!* S, TAL SERVICES. INC

Calibrated by: S¢ 0,1/1,
Date: K- 23U
Pitot Tube I.D. 5 s
Effective Length: 27 i
Pitot Tube Assembly Level ? (" ves O No
Pitot Tube Openings Damaged ? O Yes & No
If Yes, Explain |
o, = E °(<10°) a; = c °(<10°)
B = < °(<10°) B, = S °(<10°)
f
v = O % @ = (&) o A= CJ‘?E‘? °
Z=Asiny = il cm (in.) 0.32 cm (<% in.)
W=aAasinf = ol cm (in.) 0.08 cm (<!/x in.)
P, = o 4¢7 cn (in.)
P, = 0. 4¢7 cm (in.)
D, = =R cm (in.)
Comments:
Calibration Reguired ? O ves EZ/;O
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UNIT

11-26-93

RiSE

JW1le

GEFL17

CAS59

(0-1")
(0-1")
(0-0.5")

(0-4")

04-22-94

R15E

JW1le6

€008 )

CAS5S

(0-1")
(0-1")
(0-0.5")

(0-4")

10-31-54

R15E
JW16
GFl1l7

CAS59

=1")
{B=1")
(0-0.5")

(0-4")

MAGNEHELIC CALIBRATION CHECK

LOW
Mag Man
Ol 030
0.10 0.10
0.050 0.045
Q51 0.49
0.10 0.10
0.10 0.10
0.050 0.050
0.50 0.51
0.08 0.07
0.06 0.06
0.055 0.050
0.55 0.50

Readings in " H,0

MED
Mag Man
0..51 g.51
0.52 0.51
0.250 0.250
2.02 2.00
0.50 0.50
0.50 0.50
0.250 0.250
2.00 2.00
0.51 0.50
0.50 0.48
0.245 0.245
2.00 2.00

Reference: 0il Manometer - Dwyer #400-10

0-1" inclined,

PACIFIC ENVIRONMENTAL SERVICES, INC.

HIGH
Mag Man
0.87 0.87
0.89 0.89
0.430 0.440
3.65 3.65
0.89 0.89
0.88 0.88
0.45 0.45
3.50 3.50
0.96 0.95
0.95 0.93
0.445 0.445
3.50 3.50

1-10" wvertical




T
SOURCE SAMPLING NOZZLE CALIBRATION
S , )
‘ CALIBRATED/UPDATED BY: ~4’“1:14/f/4 e
A e B /*
DATE : sfitfaf
NOZZLE READING (INCHES) AVERAGE SHAPE COMMENTS
ID # 1 2 3 DIAMETER
05P 0.236 0.235 0.236 0.236 CURVED
10Q 0.379 0.382 0.379 0.380 90
120 0.383 0.382 0.381 0.382 90
16 0.491 0.493 0.486 CURVED NO GOQOD
18P 0.493 0.493 0.496 0.494 CURVED
21S 0.366 0.366 0.367 0.366 P
298 0.495 0.496 0.496 0.496 B.H,
23S 0.248 0.247 0.248 0.248 R.H.
240 O 515 0.518 0.518 0.517 90
26S 0.487 0.487 0.486 0.487 B.H.
40P 0.220 0.221 0.223 0.221 90
44PB 0.306 0.304 0.305 0.305 B.H.
4SPB  0.374 0.375 0.375 0.375 B.H.
46PB 0.384 0.385 0.376 B.H, NO GOQD
Y N/A B.H.
Q 0.140 D.139 0.140 0.140 B.H.
Q1 0,140 0.140 0.140 0.140 B.H.
Q2 0.140 0.140 0.140 0.140 B.H.
X1 0.310 £ . 309 0.310 0.310 CURVE
X2 0.371 0370 0.369 0.370 CURVED
X3 0.241 0.240 0.240 0.240 CURVED
X4 0.240 0.240 0.239 0.240 CURVED
X5 0.239 0.238 0.238 0.238 CURVED
X6 0.269 0. 270 0.268 0.269 CURVED
X7 0.269 0.269 0.270 0.269 CURVED
X8 0.333 0.332 ) <337 0.332 CURVED
X9 05329 0., 333 6332 0,333 CURVED
X110 0.353 0,353 0.352 0.353 CURVED
X11 0.354 0.355 0,355 0.355 CURVED
X2 0.320 0.320 0.320 0.320 CURVED
X123 0.294 0.294 0.294 0.294 CURVED
X14 0.295 0.296 0.294 0.295 CURVED
X15 0.281 0.284 0.284 0.283 CURVED
X16 0.246 0.247 0.248 0.246 CURVED
X17 0.249 0.249 0.248 0.249 CURVED
X18 0.176 0.178 0.178 0.177 CURVED
X129 0.163 0.164 0.164 0.164 CURVED
X20 0.190 0.190 0.191 0.190 CURVED
X21 0.258 0.258 0.260 0.259 CURVED
X22 0.2%77 0.278 0.277 0.277 CURVED

PACIFIC ENVIRONMENTAL SERVICES. INC




HIi!E PRECISION INSTRUMENT REPA.R CGC

13414 WOODRUFF AVE., BELLFLOWER A 30735
L]

PRECISION
INSTRUMENT 31M/925-6672
REPAIR

Certification Report

r

Of |

Precision Balances and Scales

This is to certify that the balance calibrated is in compliance
to US Government MIL-STD #45662A and N.1.5.T. Hanbook 44, fakble
2 tolerencas for devices I, 11 and I1I.

REPORT NUMBER: 4038

PURCHASE ORDER HUMBER:

COMPANY: PACIFIC ENVIRONMENTAL SERVICES

ADDRESS: 13100 BROOKS, SUITE 100
BALDWIN PARK, CA. 91706

DATE OF TEST: 11-23-94
TEMPERATURZ: 65°°F
R.H. sof,

NIST TRACEABLE STANDARD USED: CLASS 1 SET

SCRIAL NUMBER OF STAHDARD: L233

i BALANCE MFG.  MODEL SERIAL NUMBER
TORBAL EA-1 ANALYTICAL BALANCE, S/N 156636

CALIBRATION AS FOUND: 100 mg = _/03.3  mg
CALIBRATED TO: 100 mg = 100.0 mg
LINEARITY: In Spec

MAXIMUM LOAD: In Spec /¢c¢ CRAmy
REPETEABILITY: In Spec

1-0903
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