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PREFACE
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Dames & Moore

Christopher J. Barth, Brian Satow, Jason Wirth

Quantify and compare multiple metal emissions using reference EPA
Method 29 and Sandia National Laboratory’s multiple metal
continuous emissions monitor.

EPA Method 29 “Determination of Multiple Metals Emissions from
Stationary Sources”

CARB Method 100 “Instrumental Methods for Gaseous Emissions”
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EXECUTIVE SUMMARY

Dames & Moore was retained by Sandia National Laboratories to conduct multiple metals emission
testing on the BAL-PAC pyrolytic unit manufactured by Balboa Pacific Corporation. The emissions
testing was conducted concurrently with Sandia’s multiple metal Continuous Emissions Monitor
(CEM) unit. The primary goal of the sampling project was to compare the metal emissions

recorded by Sandia’s CEM unit with the metals emissions determined by Dames & Moore using
USEPA Reference Method 29 “Determination of Metals Emissions From Stationary Sources”.

Testing was conducted during the week of March 10, 1997 and consisted of three test days utilizing
one feed per day of the following: municipal waste, shredded tires, and 2 molybdenum-rich spent
catalyst. Each day of testing entailed a 2-hr test run in which the CEM unit looked for six (6)
specific target metals: Iron (Fe), Manganese (Mn), Molybdenum (Mo), Chromium (Cr), Nickel (Ni)
and Cadmium (Cd). Table ES-1 summarizes the target metal results.

TABLE ES-1

Target Metal Sampling Summary

Multiple Metals Summary Run-1 Run-2 Run-3
Date Tested 3/10/97 3/12/97 3/14/97
Feed Municipal Waste Shredded Tires Spent Catalyst
Metals Emissions, ug/m’ RM CEM RM CEM RM CEM
Iron, Fe 39.9 22.6 822 48.7 139.7 013
Manganese, Mn 3.3 3.1 4.9 9.3 4.5 7.0
Molybdenum, Mo 76.2 NA 20.2 NA 16.6 NA
Chromium, Cr 2.9 23 1.9 1.5 1.0 NA
Nickel, Ni 1.3 48 1.8 5.0 33 2.0
Cadmium, Cd 1.4 NA 1.6 NA 0.6 NA
RM = Metals results using Reference Method 29 “Multiple Metals Emissions from Stationary Sources”

CEM = Average metals results using Sandia’s Multiple Metal Continuous Emissions Monitor

ES-1
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1.0 INTRODUCTION

Sandia National Laboratories is developing the technology of a multiple metals continuous _
emissions monitor (CEM). Dames & Moore was retained by Sandia National Laboratories (Sandia)
to conduct multiple metal emissions testing, using a reference method, simultaneously with the
multiple metals CEM. The purpose of the testing was to compare Sandia’s CEM results with a
reference method to fine tune this new CEM technology.

The emissions testing was performed on the exhaust stack of a pilot-model pyrolytic conversion
unit used to treat hazardous and non-hazardous waste. The pyrolysis unit was manufactured and
operated by Balboa Pacific Inc., Santa Fe Springs, CA.

In addition to the multiple metals testing, exhaust gas sampling was conducted and the results are
included for Sandia’s information. Constituents analyzed include oxides of nitrogen (NO,), carbon
monoxide (CO), total hydrocarbons (THC), oxygen (Q,), and carbon dioxide (CO,). The following
test methods were used:

< EPA Method 29 “Determination of Multiple Metals Emissions from Stationary
Sources”

L] CARB Method 100 “Instrumental Methods for Gaseous Emissions, I;IO,‘, CO,
THC, O, and CQO,”

The testing was conducted at Balboa Pacific, 11240 Bloomfield Avenue, Santa Fe Springs,
California 90670.

This document presents a detailed description of the system, a description of the operating
parameters within which the system was operated during the course of the test, a description of the

monitoring, sampling techniques and analytical procedures which were used, and the results of the
testing.
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2.0 EQUIPMENT AND PROCESS INFORMATION
2.1 Balboa Pacific Corporation Pyrolytic Conversion System

The BAL-PAC Pyrolytic Conversion System is based on patented technology. The basic principle
of this technology is the destruction and stabilization of the waste stream using very high
temperatures (1900-2000 °F) in an oxygen free environment. By this process the waste stream
entering the unit is converted into combustible gases and a stabilized solid waste stream. The gases
produceH are further subjected to high temperatures (2250 °F) in a thermal oxidizer where the
combustible gases are destroyed. There are four main subsystems to the BAL-PAC system
described below. A diagram of the unit is shown in Figure 2-1.

© The Feed or Input System: The waste material is introduced into the system through
a series of valves and gates that are synchronized to prevent unwanted oxygen or air
from entering into the processing chamber.

L Pyrolytic Conversion Chamber (retort): A thermally insulated outer housing
surrounding a retort or pyrolytic chamber containing a rotary screw that conveys the
waste through the retort as pyrolysis occurs. The space between the outer housing
and the internal retort chamber contains a heat chamber, through which natural gas
at a maximum rate of 500 cubic feet per minute is routed for combustion, providing
the heat source for pyrolysis.

@ Thermal Oxidizer: The gases liberated by pyrolysis are drawn off by a “closed
coupled thermal oxidizer” where they are ignited, converting them primarily to
carbon dioxide and water. The temperature in the thermal oxidizer can reach 2500
degrees F. The retention time for the gases in the chamber is at least 2 seconds. The
thermal oxidizer is also fired on natural gas.

L Qutput System: This system handles the solid by-product produced after the
pyrolytic retort. It is characterized by air locks controlled by synchronized valves
that expel inert residual pyrolysis matter for post-pyrolytic processing.

DAMES & MOORE
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2.2 Process Information

Mr. Jerry Hold of Balboa Pacific was responsible for the operation of the BAL-PAC during all
testing and for the recording of specific process parameters during the testing. Table 4-1 “BAL-

PAC Operating Parameters” tabulates the system parameters during the course of the testing.

TABLE 2-1

BAL-PAC Operating Conditions

During the Destruction of Several Waste Feeds

Feed Feed Rate| Retort Temperature| Oxidizer |Boiler Exh| Stack
Material Ib/hr Inlet °F | OQutlet °F| Temp.°F | Temp. °F | Temp.°F
Waste/Sludge 21 1600 1589 1700 560 138
Shredded Tires 30 1500 1450 1700 520 138
Spent Catalyst 10 1700 1650 1700 560 136

Since the purpose of testing was to determine the accuracy of Sandia’s multiple metal CEM, Balboa

Pacific was operating the BAL-PAC unit at temperatures which were higher than what would be
considered normal operating conditions for the purposes of generating metals emissions that could
be detected by both Sandia’s CEM and Dames & Moore’s reference method testing.

DAMES & MOORE




3.0 SAMPLING METHODOLOGIES
3.1 Sampling Locations

The exhaust stack from the wet scrubber was 16 inches by 21 inches (18" equivalent diameter).
Figure 3-1 shows the port locations on the exhaust stack. Three test ports were located on the 21
inch face, the ports being 4 inches in diameter and 1.5 inches in length. They were located 77"
upstream (4.3 duct diameters) and 92” downstream (5.1 duct diameters) of the nearest flow
disturbance, meeting EPA Method 1 requirements. Eight sampling points for each sample port
were used for the Method 29 multiple metals testing as shown in Figure 3-2.

Sandia located their multiple metal CEM probe approximately 18 inches downstream of the three 4-

inch diameter sampling ports.

FIGURE 3-1

Exhaust Stack Diagram

gy &P z
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FIGURE 3-2

EPA Method 29 Traverse Point Locations
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3.2  EPA Method 29. Determination of Metals Emissions from Stationary Sources

EPA Method 29 was used to collect samples for multiple metal determination, Multi-point
isokinetic sampling was conducted at five minutes per traverse point for a total of 120 minutes. The
sampling train consisted of a glass-lined, heat traced probe with a glass, button hook nozzle with an
attached thermocouple and pitot tube assembly. Figure 3-3 shows the Method 29 sampling
apparatus.

Five 500-ml impingers were connected in scries with leak-free ground-glass joints. The first
impinger was used as a moisture drop-out impinger due 1o the high moisture content of the stack
gas. The second and third impingers each contained 100 ml of a 5% HNO,/10% H,0, absorbing
solution. The fourth impinger was lefi empty and the fifth impinger contained a known amount of
silica gel. The mercury absorbing impingers specified in Method 29 was left out as mercury was not
requested. Also, the filter and glass filter holder were replaced with a filter bypass. All recovered
fractions, probe rinse, moisture dropout, impinger contents, were combined for subscquent analysis.
The collected sample was sent under chain-of-custody to West Coast Analytical, Santa Fe Springs,
CA for predetermined target metal determination.

DAMES & MOORE
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FIGURE 3-3

Multi Metals Sampling Apparatus

1. Temperature Sensor 14, Silica Gel

i3 Glass Probe Tip 15.  Ice Bath

3, Gilass Probe Liner 16.  Thermocouple
4. S-Type Pitot Tube 17.  Check Valve

s Stack Wall 18.  Vacuum Line
6, Temperature Sensor Meter 19.  Vacuum Gauge
¥ Pitot Tube Inclined Manometer 20.  Main Valve

8. Heated Area 21.  Air Tight Pump
9. Thermometer 22,  By-Pass Valve
10.  Glass Filter Holder 23.  Dry Gas Meter
11.  Empty Impinger (optional) 24,  Orifice

12. 5% HNO,/10% H,0, 25.  Manometer

13, 4% KMnO,/10% H,SO0, (eliminated)

DAMES & MOORE
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3.5  CARB Method 100: Instrumental Methods for Gaseous Emissions (NO,, CO, THC, O,,
€O,

Oxides of nitrogen (NO,), carbon monoxide (CO), total hydrocarbons (THC), oxygen (0,), and
carbon dioxide (CO,) gas concentrations in the fluc gas were measured using an extractive
Continuous Emissions Monitoring System (CEMS) in Dames & Moore's Mobile Laboratory. One
2-hour test was conducted simultaneous with the Method 29 testing.

The Dames & Moore Continuous Monitoring System is comprised of four major subsystems. They
are: (1) the sample acquisition and conditioning system, (2) the calibration gas system, (3) the

analyzers, and (4) the data recording system. A schematic of the Dames & Moore CEM system is
presented in Figure 3-4.

The sample acquisition and conditioning system extracts a representative sample from the stack,
removes moisture and particulate material from the sample, and transports the samplc 1o the
analyzers. The samplc acquisition system consists of a 7 micron stainless steel filter and a 3/8 inch
316 stainless steel probe. The probe is insulated and heated between 250-275 °F to avoid
condensation. From the probe, the sample gas is transported through a heat-traced Teflon sample
line maintained at 240-260 °F from the probe to the Universal Analyzer Thermoelectric Gas Sample
Cooler Model 3080 via a Teflon-lined diaphragm pump. The outlet temperature of the

thermoelectric sample cooler is fully automatic and maintains the dew-point of sample gas below 37
°F.

Sample gas flow is controlled by a series of flow-meter, valves, and regulators upstream of the
instrument manifold. Excess sample is vented through a back-pressure regulator, maintaining a
constant pressure of 6-7 psig and flow of 2 scfh to cach analyzer rotameter. Instrument response is
permanently recorded using an online data acquisition system. All fittings and sample line which
may contact the sample gas are constructed of stainless steel and Teflon.

Following system performance checks, preliminary calibration error checks were performed on each
analyzer by introducing zero and high span gases and recording the response. A system bias check
was then performed to determine the effect of the sample lines, pump, and sample cooler on the
measurements. This was done by comparing the calibrations through a 3-way valve at the probe
outlet, to calibrations done using calibration gases (zcro and upscale concentrations) introduced
directly to the instruments. EPA Protocol | calibration gases in current certification were used for

DAMES & MOORE
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all calibration purposes. Calibration gas certifications are included in Appendix D. Post test
calibration and bias checks were performed upon completion of the test.

Specifications for the continuous monitors used in Dames & Moore's Mobile

Lab are prescnted in

Table 3-1.
TABLE 3-1
Continuous Emissions Monitoring Instrumentation
—
Gas Nirogen Carbon Monoxide Oxygen Carbon Dioxide Hydrocarbons
Onides (co) 0, co, e
NOY

Instnynent TECO TECO Servomex Californis Analydcal TECO
Riatrorsrad 424 Model 48 Mode! 1400 Model 3300 51
Model Number
Detection Principle Chemiluminsscence | Gas flier Comelaion]  Magneto-Dynamic Nondisp Infrared Flame lunizzion

Photo-Multplier Tube Anatyzer Paramagnstic Absorption (NDIR) ()

Analvzes
Drift:
Zero 50 pph 24 he £0.2 ppm <1 Sfull scale2d hr | & 1% full scale 26 by | 4 | % full seal 24 bd
. <1 % full scal24hrs = 1 *ufull scale <1 %full scale/24 hr £ 1% Jullscale 24 br
pan

Output o0V e-10V 01V 1V 0-10v
Ranges 0-10, 20, 50, 100, 0-1,2, 5,10, 20, 50 0-25 percent 0-10 percent 0 - 10,000

200,500, 1000, 2000, 100, 200, 500, 1000 0=10 pereent 0-20 persent welectabic

5000 ppm ppm
Response Time 30 sec 30 8es 30 sec 30 sec 5wt
9
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FIGURE 3-4

Dames & Moore CEMS Schematic
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4.0 TEST RESULTS

All reference method (EPA Method 29) testing was conducted simultancously with Sandia's
multiple metal CEM testing. One 2-hour run was performed on each day of testing. At the end of
each test day, Sandia supplied the Dames & Moore test crew with a printout of their CEM data
collected during the 2-hour test run. This data as well as all Dames & Moore field data and
calculations are included in the Appendices. On the thi
Laser malfunctioned approximately 30
upon notification that the CEM was n
informed Dames & Moore that the C
& Moore proceeded with the Metho

rd day of testing, March 4, the Sandia CEM
-minutes into the run. Dames & Moore stopped sampling

Ot operating. Approximately two hours later, Sandia

EM would be inoperable for the remaind er of the day, Dames

d 29 sampling in order to obtain a sufficient sample volume to

achieve the project data quality objectives. The test results are summarized in Tables 4-1, 4-2 and
4-3.

TABLE 4-]

EPA Method 29 Metal Sampling and Stack Gas Data

Parameter Units Run-1  |'* Run-2 Run-3
Test Date 03/10/97 03/12/97 03/04/97
Feed Municipal Shredded | Molybdenum
| Waste Tires Catalyst
| _Sampling Time min 1205 119 120
Sample Volume fi? 70.356 69.300 68.790
Static Pressure in H,0 -0.02 -02 -.02
Isokinetics % 98.3 100.5 100.5
Stack Temperature 2 138 138 136
Moisture % 18.4 173 17.2
Stack Gas Velocity fi/sec 6.4 6.2 6.0
Stack Gas Flow Rate ACFM 897 863 846
DSCFM| 643 633 622

DAMES & MOORE
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TABLE 4-3

Additional Gaseous Emissions Data

: CONCENTRATION
A 5 s 03/10/97 03/12/97
Oxygen, O, % 11.3 13.4
Carbon Dioxide, CO, % 5.8 4.6
Carbon Monoxide, ppmvd <1 <1
CcO
Ozxides of Nitrogen, ppmvd 755 59.1
NO, as NO,
Total Hydrocarbons, | ppmvd <1 <1
THC as C,

Note: No gaseous emissions testing was performed on March 14,

13
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES
5.1 Sampling Protocol

Dames & Moore is organized to facilitate sample management, analytical performance management,
and data management. Personnel are assigned specific tasks to ensure implementation of the
QA/QC program. The Senior Scientist in charge of air emission measurements reports directly to
the Associate of the Air Quality Group and is the QA officer responsible for program effectiveness

and compliance.

The sample custodian is responsible for the care, custody and control of all samples for analysis and
for the accumulation and consolidation of the analytical results, including internal quality controls
and approvals.

The analysts perform the analyses and initial data review. Each analyst must check and initial their
work, making certain that it is complete, determining that any instrumentation has been properly
calibrated, and ensuring that the anaiysis has been performed within the QA/QC limits. Completed
work is placed in the job jacket and submitted for review.

The Senior Scientist evaluates the data submitted by the analyst by first assessing the validity of the
analytical method chosen for the analysis. They then verifies that the data and documentation are
complete, that each analysis has been performed within QA criteria specific to each method, check
calculations, assembly and sign the data package and prepares the report.

5.1.2 Sample Management
51:2.1 Chain of Custody Definition

The highest quality analyses have no validity unless all aspects of sample collection, transport,
receipt, analysis, and data compilation can be validated. The following procedures are employed to
maintain "chain of custody" for samples received by Dames & Moore. Because of the nature of the
data being collected, the possession of samples must be traceable from the time the samples are
collected until final disposition. A sample is under custody if:

e It is in your actual possession, or

14
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@ It is in your view, after being in your possession, or
8 It is locked in a secure area.

5122 Sample Identification

Each sample shall have affixed a label containing the sample number and sample description to
identify the contents of the container. Additionally, the sample number shall be marked on the
outside of any special packaging container.

5123 ° Sample Management: Sample Custody During Transport

To assure custody of samples during transport and shipping, each sample within a packing container
is recorded on a chain of custody record. Each sample number is recorded along with the number
of containers shipped. Chain of Custody record forms must always be signed and dated when
samples change hands or are shipped to another location. Copies of the COC sheets are provided
to sample delivery personnel if requested. The original custody sheet is then placed inside the
package (protected from damage) and the package sealed. Sample containers, shipping boxes,
coolers or other packages may be sealed by using custody seals. The seals must be placed so the
container cannot be opened within breaking the seal.

5.2 Equipment Calibration and Maintenance

The Senior Field Technician and Field Technician are in charge of routine maintenance and

calibrations of all source testing equipment. Most recent calibration information can be found in
the Appendix.

5.2.1 Equipment Maintenance

All major pieces of equipment have maintenance logs where all maintenance activities are
recorded and documented. Table 5-1 shows routine maintenance that is performed on source
testing equipment.

15
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TEST EQUIPMENT MAINTENANCE SCHEDULE

B i E f Servi Nftisds oF Sorui
Pump 1. Absence of leaks Every 500 hrs or 1R Visual inspection
2 Ability to draw manuf. operation or 6
Reg. Vacuum and flow months, whichever is
less
Flow Meter 1. Free mechanical Every 500 hrs. of 8 Visual insp.
movement operation or 5 mos 2. Clean
2 Absence of whichever is less 3. Calibrate
malfunction
Sampling 1. Absence of" As recommended by  As recommended by
Instrument malfunction manufacturer manufacturer
. 2. Proper response to
aero, span gas
Mobile Van 1. Absence of leaks Depends on nature of 1 Change filters
Sampling use 2. Change gas dryer
System 3. Leak check
- Check for system
contamination
Sampling Sampling degradation after each test less than one Flush with solvent. Blow
Line percent of test series air through line until dry.

Table 5-1 Maintenance Schedule Information

5.2.2 Equipment Calibration

Current calibration information on equipment used during testing will be available for viewing
during the source test. Examples of calibration current calibration information can be found in the
appendix.

The S-Tsrpe pitot tubes are measured initially upon purchase and then semiannually. Visual
measurements are taken prior to each use to insure accidental damage has not occurred. This check
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is documented on the testing forms. Measurement is performed using a micrometer and compass.

Each temperature sensor is marked and identified. This is done by marking each thermocouple end
connector with a number. This sensor is calibrated as a unit with the control box potentiometer and -
associated lead wire as an identified unit. Calibration are performed initially and annually at
multiple three-points over the range of expected temperatures for that particular thermocouple. A
non-multiple three-point check is performed bimonthly thereafter. As al alternative to the three
baths, an Oyster Calibrator Thermometer may be used as a temperature reference source.

The field barometer is adjusted initially and semiannually to within 0.1 in Hg of the atmospheric
pressure as reported by John Wayne Airport. There is no correction between John Wayne Airport
and Dames & Moore.

The field dry gas test meter is calibrated before its initial use and semiannually thereafter. Its
calibration is checked bimonthly. It is calibrated against a reference dry gas test meter.

The dry gas meter orifice is calibrated before its initial use and then annually. This calibration is
performed during the calibration of the dry gas test meter. The unit is checked in the field after
every series of tests using a field gas meter check procedure.

Probe nozzles are measured prior to use in the field using a micrometer.

Analytical balances are internally calibrated prior to use following the manufacturer’s instructions.
The balances are further checked using Class S-1 analytical weights prior to daily usage. Field top
loading balances are also internally calibrated prior to use and checked with a field analytical weight
prior to usage.

33 Instrument Calibration

The analytical range is selected so that the sampie gas concentration for each run is between 10
and 95 percent of the range, for 95 percent of the test period. The run is considered invalid if
the measured gas concentration exceeds the range during the test period. Data obtained below
10 percent of the range can be used only for qualitative purposes.
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All continuous emission monitoring analyzers will be calibrated to meet the following
specifications:

° Analyzer Calibration Error less than + 2 percent of the range of the zero, -
mid-range, and high-range calibration gases.

® Sampling System Bias less than + 5 percent of the range for the zero, and
mid-or high range calibration gases.

® Zero Drift less than + 3 percent of the range over the period of each run.

° Calibration Drift less than + 3 percent of the range over the period of
each run.

L Linearity less than + 2.0 percent of the range for the pretest and post test
values.

Bias calibration gases are introduced to the probe tip by flooding the probe with calibration gas
during probe calibrations. Calibration and zero gases are introduced into the manifold through a
valving system that shunts the sample flow to vent and allows calibration or zero gases into the
sample manifold.

Calibration gases shall be certified to an analytical accuracy of + 1 percent and be traceable to
applicable NIST Standard Reference Materials (SRM's). Traceability shall include identification
of applicable SRM and its cylinder number. Superblends may be used for simultaneous
calibration of multiple analyzers. The average deviation of each component gas shall not exceed
+ 1 percent of the tag value.

Operation of the continuous emission monitoring system is as follows:

. Cleaning of Sample Train as needed. Thoroughly flush the probe, heat-
trace line, and sample conditioner with distilled water, followed by
acetone. Dry with filtered dry air.
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° Allow analyzers to warm up according to manufacturers instructions or
until stable readings are obtained.

* Sampling System leak check.

® Calibrate instruments by Introducing zero and high range calibration gases
directly to the instruments and make all necessary adjustments to calibrate
the analyzer and the data recorder. Adjust system components to achieve
individual analyzer sampling rates recommended by the instrument
manufacturer.

° Conduct the analyzer calibration error check at the beginning and end of
each test run by introducing calibration gases to the analyzers through the
manifold system. The calibration error check should be considered invalid
if the gas concentration displayed by the analyzer exceeds + 2 percent of
the range for any of the calibration gases. If an invalid calibration is
exhibited, take corrective action and repeat the analyzer calibration error
check until acceptable performance is achieved.

° Instrument Response Time is establish during semi-annual certification.

® Sampling System Bias Check is performed by flooding calibration gases
into the sample probe. A zero gas and either the mid-range or high-range
gas, whichever most closely approximates the effluent concentrations, is
used. The sampling system bias check shall be considered invalid if the
difference between the gas concentrations exhibited by the measurement
system when a known concentration gas is introduced at the sampling
probe tip and when the same gas is introduced directly to the analyzer,
exceeds + 5 percent of the analyzer range. If an invalid calibration is
exhibited, take corrective action and repeat the sampling system bias check
until acceptable performance is achieved.

° NO, to NO conversion efficiency conversion test is performed by
introducing an NO, standard and measuring the NO, concentration.
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Switch the analyzer mode to NO and record the NO reading. The
converter efficiency is the percent difference between the two readings.

@ Zero and Calibration Drift Tests are performed immediately preceding and.
following each run. If either the zero or upscale calibration value exceeds
the sampling system bias specification, then the run is considered invalid.
Repeat both the analyzer calibration error check procedure and the
sampling system bias check procedure before repeating the run.

° If both the zero and upscale calibration values are within the sampling
system bias specification, then use the average of the initial and final bias
check values to calculate the gas concentration for the run. If the zero or
upscale calibration drift value exceeds the drift limits, based on the
difference between the sampling system bias check responses immediately
before and after the run, repeat both the analyzer calibration error check
procedure and the sampling system bias check procedure before
conducting additional runs.

54 Data Validation

The data presented on final reports are reviewed three times. First, the analyst reviews and
certify that raw data complies to technical controls, documentation requirements, and standard
group procedures. Second, the Senior Scientist reviews and certifies that data packages comply
to specifications for sample holding conditions, chain of custody, data documentation, and the
final report is free of transcription errors. Third, a QA review is performed by another senior
personnel. This review thoroughly examines the entire completed data report. The report is
signed off and sent out. All raw laboratory data and final reports are stored for 5 years.
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APPENDIX A

FIELD DATA SHEETS



DAMES & MOORE

PRELIMINARY TRAVERSE
Company @a.,_;gg)-— ;Df“ifq Fc. Sampling Location /S¢,- /2 = My
Source orlie o =13 Tr Static Pressure -90,02%
Date S &R Barometric Pressure  Z29.97 9
Test Number fre /41 Engineer's Initials _{//f RPN
-
TRAVERSE TRAVERSE | VELOCITY | STACK SWIRL TRAVERSE | VELOCITY | STACK SWIRL
POINT POINT HEAD TEMP ANGLE POINT HEAD TEMP ANGLE
LOCALE NUMBER | IN. H20 DEG F. DEG NUMBER | IN. H20 DEG F. DEG
Z 0.035| (%4
3 0.025| (%S
¢ >.0S| (24
S g.02 | /24
2 0.0z | /%%
7 295 1/3s
o oo | 735
i o5 | (35
e A s
Equipment i
Pressure Gauge Y Mrupe /
T/C Potentiometer | 25z, .z 7
Pitot Tube S -Fas3 . 77 -‘$
Pitot C.F. 2,54 . g o
Leak Checks o '
Pre e
Post Nipple Dimensions v s
Length: (5~ - -
Diameter: 3~ 7 % ,T\ \
5.5

e 15
CC)? i g S’-—;’

ci\excel\fieldfrm\FORMS.XLS
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TRAVERSE SOURCE TEST DATA
Company: Bﬂi_ﬁt‘ﬂ P&._._—-rc. Date: 3 M7 Gz
Sampling Luuhon _Bay, Pae Cxpeo~~* Time Start: __/// &
Test No. - [Za - ’ TimeEnd:_(22 <
Systemn Pre-Test Leak Check: System Post-Test Leak Check
cfm @ "Hg vac D0c2 ctm@__ /Y *Hgvac
(Prtot tube Leak Check: (Pitot tube Leak Check: __ & & )
Time ] Source | Gas Meter Stack aH Probe | HotBox | Dryer Meter Temp Vacuum
On Point Reading Velocity Temp | Calculated Set Temp Temp Temp r "Hg
¥ (scf) Head < dH dH *F F F in out
(H:0)
o [[lEG | = — — - = = == = —
S ! S os |14 1l | L |72 (722 16l 9T ;A
V% z Wp.sg leorx |M0 |[lHZ | 14 |22 | 251 GO | 9% 2/ /
75 3 Wnés 1013 | /4 .4 (4 |z2s0 |zsw | 77 97 laz |/
Ze> g% | =— oy | (38 1165 |12 12510 |20 |¥s |8 7> /
2 | & - lors |39 1.9 lz.o l2spo lze7r 46 |79 7y /
3o 16 1i32.84 loix e (Lt |19 (249 |20 (99 |7 195 |7
3¢ 1> Uy loig |B%F [lee [(Z 250 [iso Y1 |fo/ [5G 1/
yo | & yoors loree |36 32 18 lzse | e |7 /of | Sx |/
CzEs+) |Castsy (134)] — (h6aS5]| — = ) | ~ (96) |{&)
4 | | /9325 o3 I3 /Y94 |1y 1282 Iz |58 |70 |78 17
SO 1z Yo Ms Loz |3 1433 |13 lzvs lzsn |¢o [ |58 1/
s 1|3 Ly9.06 loiy Mo 1155 |tte Nep |2z |52 [0z [99 |/
o | 4 Us%7 Lot I3 /4w | /4 l2sy l2s) |so [rer [73 /
¢y |5 le.z3 loyw 139 |"20 ez Bv§d lz9 |5 [#2> 35 /
Ea Lo . |/ST ret 008 |19 o.£¢ |0.86 |75D 245 | €20 /e ) /4
s 2 Vol & Lo |02 |85 105 257 ity | e | e lrec. /
S | B 6e4.¥5%01. 609 |3 O L0 1250 1Z2¥9 |1SB e o /
(62.63) lorgkese)| — Itz | — | — 555 | — |[/00) (7]
g5 | 7 — 009 1136 l.ez |.e5 l2ve lzet [G1 /ot |59 )
7 | z llk505 lwooz 13 |2 | 36 |20 (25262 |/0f |99 /i
25 > 61 looR |13Z 1.£8 lopgilzse 24> | ¢Z e/ | 79 /
e’ | v B ez 1,=9 |.Z2 1,35 |2 2sp |67 | fof | /
s | s 13635 lweez 32 |2e |7 245 |25 |67 lor |89 /
7 1o 135.43 lenp 138 o | ,&o 12vs 1249 ls3 ez 129 ‘
(S | > lg2.28 lees 129 2z | .t 1250 lzep 1em o7 199~ |~
(269 € £5:329 l.oog [/39 /. (O 1257 lzws &= |/07 5 7/
AvERaces _19R 94 94 loyst 1B E | — 2| = | — |55 |~ I|Jeeo]/
PRE-TEST DATA =i "( = “ cHam oF cusTopy INFo EQU!PMENT:CAUBRATJOK g&TA
Nozzie Diammr:_Q‘_G_Z%’_ Impingers Loaded By _% Pitot Tube No.: E-c.c}—! . (Cal:
Barometric Pressure:_29-77 __ *Hg Impingers Recovered By Potentiometer No.: _433-2  (Cal:_~¥$>
Static Pressure in Stack: _~.CZS  "H20 Filter Loaded By Thermocouple No.: (&3 - 35 <5 (Cal: 3 %52 )

Pitot Factor:

W L SEm—
Est Moisture: 222 7 & /. sct d&
ESt MW, __ 5 (L Vi /=

Filter No.
Filter Recovered

ey el

Probe Wash By /Z' =

Soln. Final Initial Net
Impinger #1 Dy 3707 - 555,06 - 215
Impinger #2 - Q67 . §5%.0 . 337
impinger #3 /004 E 629.0- m_3 207
Impinger #4 i & 5 -338Y4 - f
u Impinger #5 dry S?H.0. §5Y - 2.6
Impinger #6 Silice, £%.9- 845 = _I[.3 >
Total Wt Gain: B O
& \orms\FORMS XLS - -
S bt

Gas Meter No: 2967 &7

Meter Corr. Factor: _/,

Delta H @:

7
3L a’FIh« Appearance

Impinger Appearance _{/Pc

Silica Gel Spent (%) ___ 0 Z

ﬁﬁ%’“wﬁﬁf

(CalZ # 32 )

. E%2(-S

POST TEST INFO

v rwu_‘._
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TRAVERSE SOURCE TEST DATA

Company: Dme:_.?_ﬁc.’_'_z 7=
Sampling Location: ___ /¢ - e FrlesT Time Sart:_// S
Test No. TimeEnd: _(3:3
) s Post-Test Leak Check
: m Post
e TN it D00 . — Vowe
(Pitot tube Leak Check: ) (Pitot tube Leak Check: _—— )
Time | Source | Gas Meter Stack daH Probe | HotBox | Dryer Meter Temp Vacuum
On Point Reading Velocity Temp | Calculated Set Temp Temp <amp 2 "Hg
# ~{soh) Head s i dH dH by 3 5 b in out
M3 (H:0) ﬁa‘rz:v"fl
| @5l & o 4?2215 | ~— — = — = — [5 | B3 ot —
(120 o.486To - == — R = — | /.5 |EG - =
13 O.us Yk, == = et — g = l/e | &) == S
2 = 10,5795 — =¥ o s = =lLe lte = ——
23 b $350 = = = § U= =11 = e e ———
1Y% 0563 = =¥ — - =1 - e 1S5% s —
301 G T e (= =l == L e e -
¥ 52 S35 s ([ e =i i = s JF Lo 2R | o o
AVERAGES O'FZFD.HTr gl i, o 2 = > — /-5 192 - ==
L2 e /
PRE-TEST DATA \ CHAIN OF cUS TODY I EQUIPMENT/CAJJBRA_TION DATA
Nozzie Diameter: A\ impingers Loaded By _/Z., % Pitot Tube No.: b e T
Barometric Pressure: *Hg Impingers Recovered By Potentiometer No.: __ #Tkia's {Cafwr=====1 \
Static Pressure in Stack: *H20 Fitter Loaded By A g& Thermocouple No.: ___ /Lid- [0 O S
Pitot Factor: Filter No. Gas Meter No: __/ =3/ 3ne (Cal: 3¢ 92
Est. Moisture: Filter Recovered By Meter Corr. Factor <42
Est. MW, 'l,v Probe Wash By \; Deltza H @:
Soln. Final Initial Net
Impinger #1 W _ Al AN - Al
Impinger #2 Y il J o vl POST TEST INFO
Impinger #3 HaliO l I » I Filter Appearance A g&
impinger #4 Glign ¥« NI« _\é,z_ Impinger Appearance Lﬁ%@ﬁf/ G for less
Impinger #5 . Silica Gel Spent (%) _ZO
Impinger #6 = -
Total Wt Gain: MW:AQW: /2= ?—
Checked by: . 1| Date "1 X
d\orms\FORMS. X1.5 Ud i




1

File Time Species Line Freq. (ug/acm)
Macintosh HD:Li{ 3/10/97 9:43 He 388.86 100.00 94.8
Macintosh HD:L:{ 3/10/97 9:44 He 388.86 100.00 93.6
Macintosh HD:L: 3/10/97 10:29 Fe 259.90 2.20 16.3
Macintosh HD:Lif 3/10/97 11:19 Fe 259.90 137 =i
Macintosh HD:L:i 3/10/97 11:21 Fe 238.20 2.00 24.5
Macintosh HD:Ld 3/10/97 11:25 Fe 259.90 2.00 7.0
Macintosh HD:L:i 3/10/97 11:32 Mn 257.60 0.10 0.2
Macintosh HD:L:f 3/10/97 11:38 Mn 257.60 1.50 3.9
Macintosh HD:L:d{ 3/10/97 11:42 Mn 257.60 0.90 1.9
Macintosh HD:Li 3/10/97 11:47 Fe 238.20 2.80 207
Macintosh HD:Li{ 3/10/97 11:52 Fe 238.20 2.00 30.1
Macintosh HD:Li{ 3/10/97 11:58 Fe 238.20 3.70 33.8
Macintosh HD:Li{ 3/10/97 12:03 Fe 238.20 2.10 20.3
Macintosh HD:Li{ 3/10/97 12:09 Ni 243.80 1.42 9.5
Macintosh HD:Li 3/10/97 12:14 Ni 243.80 1.50 -5.4
Macintosh HD:L: 3/10/97 12:19 Mn 257.60 1.10 2.9
Macintosh HD:Li{ 3/10/97 12:23 Mn 257.60 2.00 4.1
Macintosh HD:Lif 3/10/97 12:27 Fe 238.20 1.86 7.6
Macintosh HD:Lif 3/10/97 12:32 Cr 283.56 1.88 1.6
Macintosh HD:Li{ 3/10/97 12:37 Cr 283.56 1.82 2.1
Macintosh MD:Li{ 3/10/97 12:41 Fe 238.20 2.62 155
Macintosh HD:Li{ 3/10/97 12:45 Fe 238.20 3.88 29.7
Macintosh HD:Li 3/10/97 12:49 Mn 257.60 1.80 37
Macintosh HD:Lij 3/10/97 12:53 Mn 257.60 2.80 6.6
Macintosh HD:Li{ 3/10/97 12:57 Fe 238.20 3.25 39.1
Macintosh HD:L:d 3/10/97 13:03 Cr 283.56 1.88 1.9
Macintosh HD:Li{ 3/10/97 13:07 Cr 283.56 2.70 3.1
Macintosh HD:Li{ 3/10/97 13:11 Cr 283.56 1.20 2.6
Macintosh HD:L:l 3/10/97 13:17 Fe 238.20 1.71 30.2
Macintosh HD:Lif 3/10/97 13:2C Fe 238.20 1.57 33.5
Macintosh HD:Li 3/10/97 13:24 Mn 257.60 0.40 1.6

Q. @A/ 3//0/97 /23 20m
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N R L

e Lica
Mm\ﬁ L g €/
’
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eV "1-'f:|,
v

Company; 34!.504 Dt 3./
Sampling Location: __ 22 = Time Start: (9 3>
T”“’%ms) Time End: 17—
System Pu-;:t Leak Check: - Syﬂom; Pﬁl-d'l;:; Leak Chod:H v
a%%m&m .¢2Hg ) (Pitot tube Leak Check: _ L Qg )
Time | Source | Gas Meter Stack dH Probe | HotBox Dryer Meter Temp Vacuum
©On Point Reading | Velocity | Temp |Calculated| Set Temp Temp Temp *F "Hg
# (sc) Head °F dH dH °F F F in out
(H:0)
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g0 |2 1492 lowp V3G 172 i3 |248 |249 | 6% B2 |5 |,
gt | 3 12323c loil Vyo |t |tz |25z |zep |S#* [ BS | 9% /
&e Y 7« %2 loop |33 |.¢e | @& Zs3 125 |12 | £33 | 2 |/
cs | & 22%./2 | pré 139 85 19 2vE | 2an | Lo | folr [N /
X |G 122,23 008 | /37|.88 .9 |2ge | 250| 5SS |2 | 8o | 7
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EO | ¢ 1235.949|0.060] (4% |/ /24| [0 250 | 250 |<e |55 | &1 /
(3} | — [{eef)] — — |5 — (67 7]
Es | i 123249 [0.008 /%7 0,899 | 060 |25 | 25 ¢ 29 . 1€es 32 |
72¢ 17 12«12 223 |/27 bdgs9|aa0] 245 | 2s2]|cs |g< |la= ]
5€ 3 |2«3:i5 |l.oop] 28 |9 2 252 |lzso | ST [B8s—[E£> |/
ree v (240530 lop@ luwpd 1.9 2 1257 |2 |57 |G [E3 /
/ey | 5 ledtds oo |25 |LE5 | 55 |79 |2v5 o= &6 |£< F
"o G 257 > (095 1559 1, 5% (S |257 |7¢p |58 €l | ¢ /
ts 12 12538 loos [0 1. o | .o 242 |z |9 |62 164 |
(ZF | & lresiod wes 70 o leste 108 oo oo Tea 12615
Aehaoes .95 s | ool 30 | — Wilte | — | = 5o 18 |
PRE-TESTDATA " 3' 3 ,” CHAIN OF CUSTODY INFO EQUIPMENT/CALIBRATION DATA
Nazzle Dismeter:_(D (02 (0 € 10%L Impingers Loaded By _~/ Rt Pitot Tube No.:_£7—£D3 -/ (Cal: )
Barometric Pressure: ___3<.C"% "Hg Impingers Recovered By Potentiometer No.: Az$3-2 . (Cal:_3 #52 )
Static Pressure in Stack: =, 02 *H20 Filter Loaded By Thermocouple No.: L422-35 " &5 (Cal:_ 5 %52 )
mFamc_*E?;_ Fiter No. Gas Meter No: '29}:-11&4 (Cal:_3- %93 )
Est. Moisture: & Filter Recovered B Meter Corr. Factor: /- C
EstMw,  2.0» Probe Wash By DetaH@:_ /. FV20 %
Soln. Final Initial Net
Impinger #1 ORy 1493 .S70.7- ‘-zﬂ T
Impinger #2 ey g0 S3%0 « 3t 0 L42F POST TEST INFO
Impinger #3 ';' -fﬁs.gfafﬂ‘,cz'i 1.0 RE & Lt T Fibic Appanmarice
Impinger #4 fr_ .z 78,5 - t,' "J. impinger Appearance
Impinger #5 DAY (2L 025,/ = 2 Silica Gel Spent (%)
Impinger #6 SUACR 520 = BSL. T gt
Total Wt Gain: 2, % Recorded by’ =~ < Date: .2 /2.5
Checked by: ﬁ Date:
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TRAVERSE SOURCE TEST DATA

A Date:_5./2' 97
g::: Lm%:-u?ziy. -PAsr Exd Time Start. _(®G 3 =
Test No. __L'ﬁ‘!_ (77 ‘%.5) Time Eﬂd:_‘*z_?_ -
System Pre-Test Leak Check: System Post-Test Leak Check
Cuvo ~—  *Hgvac &2 —— “Hgvac
(Pitot tube Leak Check: _ —— ) (Pitot tube Leak Check. __ —— )
T Source Gas Meter Stack dH Probe Hot Box e Meter Temp Vacuum
On Point Reading Velocity Temp | Calculated Set Temp Temp Fermp— F "Hg
# (s<h) Head f dH dH °F *F e A in out
("Hz0)
9352 | €& i | = | — | — — — |0 G | — |—
7uz Cup3es | — | = o= == — =i BV - AR S P
95%e 020 — | — = ki | = _Aie = | =
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AVERAGES  |p sp3spid > — | — — — — | — /! 29 — =
PRE-TEST DATA C%AW OF CUSTODY INFO EQUIPMENT/CALIBRATION DATA
Nozzle Diameter: g: A Impingers Loaded By __ S [C (A Pitot Tube No.: A (Cal: _~— )
Barometric Pressure: 0% *Hg Impingers Recovered By T/ Potentiometer No.: (et )
Static Pressure in Stack:_— O 2 *H20 Filter Loaded By A Thermocouple No.: W (Cal: _—— )
Pitot Factor: Ly Fitter No. Gas Meter No: jMZﬁ'F?}gE'r (Ca: >-(o-52)
Est Moisture: e,g.& Filter Recovered By Meter Corr. Factor: i
Est. MW, VA Probe Wash By Y=V Deita H @:
Soin. Final Initial Net
Impinger #1 &P AJ L As s LA
Impinger #2 By AL 31 - | POST TEST INFO
Impinger #3 2T thoq - ! Filter Appearance /! a&
impinger #4 Sl _y, I Impinger Appearance /e - /e [yles~, - e e,
Impinger #5 i = Silica Gel Spent (%)
Impinger #6 s 5
Total Wt Gain: Recorded by: /> - Date;_3-/ 2.9
o ST [T
¢ \forms\ PORMS. XLS :




file time species line freg (ug/acm)

Macintosh HD:Li{ 3/12/97 B:53 [He 388.86 100 102.1
Macintosh HD:Li| 3/12/97 8:54 |He 388.86 95 97.1
Macintosh HD:Li{ 3/12/97 9:26 |Fe 238.2 5.4 25.8
Macintosh HD:Li 3/12/97 9:35 |Fe 238.2 3.2 19.5
Macintosh HD:Li{ 3/12/97 9:42 |Fe 238.2 5.87 46.9
Macintosh HD:L{ 3/12/97 9:47 |Mn 257.6 1.6 6.2
Macintosh HD:Lif 3/12/97 9:52 |[Mn 257.6 1.8 8.9
Macintosh HD:Li{ 3/12/97 9:56 |Fe 238.2 6.27 65.7
Macintosh HD:Li{ 3/12/97 10:0C|Fe 238.2 4.4 30.4
Macintosh HD:Li{ 3/12/97 10:05/Mn 257.6 1.4 4.5
Macintosh HD:Li{ 3/12/97 10:08/Mn 257.6 2.1 6.4
Macintosh HD:Li 3/12/97 10:15/Mn 257.6 2.7 8.6
Macintosh HD:Li 3/12/97 10:21|Fe 259.9 ) 219
Macintosh HD:Li{ 3/12/97 10:25!Ni 243.8 8.62 9.9
Macintosh HD:Li 3/12/97 10:3C|Ni 243.8 13.8 -13.2
Macintosh HD:Li; 3/12/97 10:35|Fe 238.2 5.62 66.3
Macintosh HD:Li 3/12/97 10:39(Fe 238.2 6.38 51.8
Macintosh HD:Li 3/12/97 10:43|Fe 238.2 4 68.8
Macintosh HD:Lif 3/12/97 10:48/Mn 257.6 2 6.4
Macintosh HD:Li; 3/12/97 10:52{Mn 257.6 3.2 11.8
Macintosh HD:Li{ 3/12/97 10:58/Mn 257.6 3.1 8.1
Macintosh HD:Lif 3/12/97 11:02!Fe 238.2 6.87 76.4
Macintosh HD:Lil 3/12/97 11:05lFe 238.2 5.38 46.7
Macintosh HD:Lij 3/12/97 11:11(Cr 283.56 g 1.6
Macintosh HD:Li 3/12/97 11:15|Cr 283.56 2.5 2.1
Macintosh HD:Li 3/12/97 11:2CiCr 283.56 2.42 0.8
Macintosh HD:Li{ 3/12/97 11:26/Mn 257.6 4.2 16.2
Macintosh HD:L:l 3/12/97 11:29 Mn 257.6 4.4 15.6
Macintosh HD:Li{ 3/12/97 11:33(Fe 238.2 5.6 49
Macintosh HD:Lif 3/12/97 11:36|Fe 238.2 6.71 64.1
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TRAVERSE SOURCE TEST DATA

Date: 3 /% 2%
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— L
Sampling Location: __(R3[ - PAC S xh. Time Start: __ 2L
Test No. = = ‘T Time End: __- =3
Systemn Pre-Test Leak Check: System Post-Test Leak Check
;00 em@__ L "Hgvac cfm @ *Hg vac
(Pitot tube Leak Check: _ €7~ ) (Pitot tube LeakCheck: _______ )
Time Source Gas Meter Stack dH "~ Probe Hot Box Dryer Meter Temp Vacuum
On Point Reading Velocity Temp | Calculated Set Temp Temp Temp b "Hg
e (sch Head F aH dH F F F in o
CH:0)
(‘I SS e " — — —_— —_— = = e -
3 I 47 C <015 |33 | 1.CL [ F 2szy | 257 “3 33 Jer
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IS g 36¢ & 20 lpye \2i7p | 2 2 2t 124 (¢ = 73
2. £ 357w ;OF2 | FRST M .aEY FraS 1283 42 o g2 d /
3= | = DBes-®% loze /3 1222 122 |29 lrelgy |ga |2 |/
“-_ 2 i i S I e ir e 2z s 2 i T 7 ar ot Lo 9 =7 /
2% 4] Ly iy 3 i B — —: o) — + /0! g i
= 2% w? o0 /25 |Oe: r G 2 ¢4 252 o L S /
<7 B o e et oo - G S = 5 LS 7y s w5 = L +
E S 3a2 Wl 33 r A Lol 75 € 1 s 2 =S /
i e s |132 5 e S vy | (Bl O e &5 /
L2 S pas= Wy - Yty el fpses Jaec | oR TR FE -
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2 2l g ol ey Fa s (: L= T Z, S /
o - T o A = 2 - 7= o & - 4 LT 7
o — LS lrts e - 257 < A X s i
: iy & lrtes £ie T 5 = 5> e = .
- yo - &l ol - = = - e = o [y 7
j PSS = - =S Pls : = -q ars = ’
AVERAGES P IRE | oS T i . L S — — Yo — S /
PRE-TEST DATA 1 CHAIN OF CUSTODY INFO EQUIPMENT/CALIBRATION DATA
Nozzle Diameter: ___ [ -~ Impingers Loaded By AT s Pitot Tube No.: « - -::% ' (Cak: e
Barometric Pressure: __ 7~ - "Hg Impingers Recovered By _#~ -~ Potentiometer No.: _“ == "2 _ (Cak_1 )
Static Pressure in Stack: _—. 7~ *H20 Fiter Loaded By A& Thermecouple Neo.: Y12 <. - Cak s s 27 )
Pitot Factor: = 4 Filter No. A GasMeterNo:__ 7.7~ + >IN (Cal:_: - )
Est Moisture: L Fitter Recovered By Meter Corr, Factor: <~ ."
Est MW, e Probe WashBy_~ /< > = DetaH@ /. Ce 2 7
T
Soin. Final Initial Net
Impinger #1 Evsseadge FET ¢
Impinger #2 £24.2 63 .« 163,30 POST TEST INFO
Impinger #3 ¢35 - 630 Lo . Filter Appearance A~
Impinger #4 — E - 33 e Impinger Appearance _ ¢’
Impinger #5 E : Silica Gel Spent (%) %<7
Impinger #6 ; =
ST R S (X Seict =
Total Wt Gain: ' T o= Recorded by: i Date;
: = Checked by: .
#\focm\FO e L2 -
S I‘~ Nr Vacers Aead Mrase -0y o/ ekcoa st ioae
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file time species line freq (ug/acm)
Macintosh HD:Li{ 3/14/97 9:11 He 388.9 100.00 99.3
Macintosh HD:Li{ 3/14/97 9:13 He 388.9 98.50 97.5
Macintosh HD:L:j 3/14/97 10:05 Fe 238.2 7.10 97.6
Macintosh HD:L:{ 3/14/97 10:08 Fe 238.2 8.43 84.9
Macintosh HD:Li{ 3/14/97 10:12 Mn 257.6 1.80 ik
Macintosh HD:Li| 3/14/97 10:16 Mn 257.6 1.70 55
Macintosh HD:Li{ 3/14/97 10:21 Ni 243.8 8.20 -4.3
Macintosh HD:Lif 3/14/97 10:26 Ni 243.8 8.30 4.0
Macintosh HD:L: 3/14/97 10:31 Mn 257.6 1.70 7.6
Macintosh HD:L: 3/14/97 10:36 Mn 257.6 1.90 7.8
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CEMS FIELD DATA

Page _]_ of L
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SRR 8-S | #63 [ 26.¢ | 9.5
| | | | 5 |
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,' | i
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APPENDIX B

CALCULATIONS



DAMES & MOORE
EPA METHOD 2% - "DETERMINATION OF METAL EMISSIONS FROM STATIONARY SOURCES™
JLOCATION: Balboa Pacific Corp. - Santa Fe Sprmgs, CA TEST DATE: 3/10/97 - 3/14/97
SOURCE. BAL PAC Exhaust SAMPLED BY: CB/TW
[TRAIN: EPA Method 29, Mulu-Mewls CHECKED BY: AJH
Data Entry SYMBOL UNITS DATA
Teat Number - o R-1 - Mumc Wase R-2-Tom R-3 - Moly. Cx
Time - - 1115-1325 0930- | 200 Im-ll)_ﬂ__
Stendard Temperature ud - 68 88 68
Round Stack, Dumeter da mehes
Rectangular Stack, Length L mches 16.00 16.00 : 16.00
Width W mniches 21.00 21.00 21 .00
[Nozzie Demeter dn mches 0.626 0.626 0.626
Avernge Stack Tempernture ] _degF 138.0 138.0 136.0
[Avernge Meter Temperature tm deg ¥ g0 810 B40
Barometric Pressure Phar m Hg 2099 3003 29.99
Stack Static Pressure Pg in. H20 -0.028 -0.028 -0.025
Avg Dela H dH m. H20 1.240 1160 1.140
Avg Velocity Head dP m_H2O 0.011 0011 0.010
Ave sqrifdP} = sumisqrii dPWN _sgrifdP) in H20 0.104 0101 0038
Pitot Coefficient Cp none 0 B4 0.84 0.84
Gas Sample Volume Vm cuft 73478 69 965 68 932
h.\{:l:r Calibration Factor Y none 1.0083 1 D083 1.0083
Total ling Tume mn minutes 120.5 119 120
Stack Gas Oxcygen Content 02 % 113 13.4 10.5
Stack Gas Carbon Dicxide Content co2 % 58 4.6 4.0
NOx © Crox come 75.5 59.1 NA
CO Concentration Ceo ppmy 0.7 0.3 NA
Net Weight Gain of Condenser Water (zrams or milliliters) £ | Wweg or Wwem gml 3237 2929 2870
Net Weieht Guun of Silica Gel Wig g 11.3 14.6 e
Calculsted Data
[Nozsle Ares. An =3 ]14%dn2)y"2 An sq m 0.3078 0.3678 03078
Stack Area, As = 3.1416%(ds)"2'576 (round) As g ft 2333 2.333 21333
= L"W/144 (Rectangular)
Ave Stack Temperature, Ts = ts = 460 Ts deg R 398.0 598.0 596.0
Avg Meter Temperature, Tm = tm + 460 Im deg B 559.0 5410 5440
Standard Temperature, Tsd = tad + 460 Tod deg R 5280 528.0 5280
Gas Sample Volume, Vmisid =standard conditions, Vm(stack=stack condiions Vmistd) cuft 70.356 62.300 68 790
Vmistd) = [Tnd29.92)*Y*(Vm/Tm)"(Pbar+dH/13.6) Vmi{stack) cufl 97364 54 568 93.532
Vi stack) = (Vm(std) + Vweistdi) * (To/Tad) * (29.92Ps) cum 1992 1962 1948
Water Collected, Wwg = [Wweg — Wag or (Wwem®0 9982 g'ml) ~ Wsg] Wile £ 335.0 3073 3022
Volume of Water Vapor, Vweistd) = Wie*21 85°Tud/(20 92°18 0454) Vwe(std) cu ft 15.807 14,500 14259
Mosture Fraction, Bws = Vwelsid W Vmistd =+ Vwetstd ) Bwa none 0.1835 0.1730 01717
Dry Stack Gas Moleular Weight, Md g'g-mole 1937318506 29.28 29.06
Md =(0.32*02)+{0 44*CO2 0. 28*(100-02~C02))
Wet Suack Gus Molecular Weght, Mw g/g-mole 27.287 27.33 27.16
Mw = Md*(1-Bwal = 18 0*(Bws)
Absolute Stack Pressure, P = Pbar + Pg/l3 6 Ps i Hg 29.99 30.03 2999
Stack Gas Veloerty, va ft/sec 6 409 6167 6.045
Vs = 85.49*Cp*sqri{dP)* [sqru{To/(Ps"Mw))] vam m/sec 1.953 1.880 1.843
vam = 0 3048 * vs
Actual Stack Gus Flow Rate, O = 60*vs"As Q acffmin 897 863 846 -
|Ory Suck Gus Flow Rate (Dry, STP), ad dacf/min 648 633 622
Qad = 17.647°Q"(1 -Bwa)*(Po/Ts) Qudm dsemfmmn 18.4 17.9 17.6
Qadm = Osd35 32
Ihnkmeuc Rate, 1= 100" As*Vm{stdV{mun"{ An/l 44)*Csd) 1 Y 98.31 100.48 100 54
Ox Emussions, as NO2 Enox Ib/hr 0.35 .27 NA
Enox = Cnox * 46 /3853 * Qad * 60* 1E-6 (@68 'F)
CO Emussions Ceo Iohr 0.00 0.00 NA
| Eco=Cco® 28 /3853 " Oad * 60" 1E-6 (@68 F)
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APPENDIX C

CONTINUOUS EMISSION DATA
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BALBOA PACIFIC

DAMES & MOORE CEMS DATA - TIRE BURN

DATE: 3-12-1997
TIME: 09:28:37.79

Time

9:28:38

9:30:38

9:32:38

9:34:38

9:36:38

9:38:38

9:40:38

9:42:38

9:44:38

9:46:38

9:48:38

9:50:38

9:52:38

9:54:38

9:56:38

9:58:38

10:00:38
10:02:38
10:04:38
10:06:38
10:08:38
10:10:38
10:12:38
10:14:38
10:36:38
10:18:38
10:20:38
10:22:38
10:24:38
10:26:38
10:28:38
10:30:38
10:32:38
10:34:38
10:36:38
10:38:38
10:40:38
10:42:38
10:44:38
10:46:38
10:48:38
10:50:38
10:52:38
10:54:38
10:56:38
10:58:38
11:00:38
11:02:38
11:04:38
11:06:38
11:08:38
11:10:38
11:12:38
11:14:38
11:16:38
11:18:38
11:20:38
11:22:38
11:24:38
11:26:38
11:28:38

RESULTS.XLS

NOX
ppm
54.13
48.79
89.28
54.48
71.55
50.78
90.15
49.63
47.15
80.29
38.19
87.84
42.16
86.35
57.10
53.81
47.30
97.06
4229
100.07
49.14
53.01
52.70
56.24
58.19
59.69
55.84
54.76
60.40
57.85
54.47
50.12
44.53
39.45
33.64
4091
4131
62.31
47.63
94.68
51.49
55.19
60.88
58.92
55.43
49.45
4772
41.50
71.68
38.58
61.34
37.39
57.74
42.89
92.30
44.90
77.58
52.14
80.48
53.32
57.61
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ol
14.95
7.90
14.56
742
13.20
13.68
14.42
13.88
14.63
14.02
14.21
13.56
13.69
11.78
12.81
13.07
13.46
13.56
12.63
13.78
14.13
14.24
13.39
15.14
9.61
14.66
14.53
14.23
14.36
10.92
14.25
13.52
13.23
13.76
14.14
10.44
14.25
14.71
14.61
14.95
14.90
15.19
15.03
1441
1421
14.49
14.23
14.14
7.55
13.89
13.60
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Average

RESULTS.XLS

11:30:38
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APPENDIX D

CALIBRATION DATA
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Stack Temperature Sensor Calibration Data Form

Calibration Date

Thermometer Model

Umbilical Cord #

Method 5 Box ID

c:\excel'calibratitempsnsr.xis

3/4/97 Calibrator JRW
MicroComputer 7000P Reference Extech #43141K
UMB-003 Serial #7793272
MS5B-1
memﬁ . _ Reference. {Thermocol
1 0
1 100
1 260
2 0
2 100
2 260
3 0
3 100
3 260
4 0
& 100
4 260 260 0.00 PASS
5 0 0 0.00 PASS
5 100 100 0.00 PASS
2 260 260 0.00 PASS
6 0 0 0.00 PASS
6 100 100 0.00 PASS
6 260 260 0.00 PASS
7 0 0 0.00 PASS
7 100 100 0.00 PASS
7 260 262 0.38 PASS
* Every 30° C for each reference point.
®  (ref temp °C + 273) - (test thermo temp °C + 273) x 100

(ref temp °C + 273)
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213-585-2154

LIQUID CARBONIC

CYLINDER GAS PRODUCTS

5700 SOUTH ALAMEDA STREET « LOS ANGELES, CA 90058

ST

CERTIFICA

CUSTOMER

COMPONENT
PROPANE

DAMES & MOORE

GMIS

P.ONUMBER  AIR 0049
REFERENCE STANDARD
NIST SRM NO. CYLINDER NO.
vs. 1667b SA 5183
ANALYZER READINGS

R=REFERENCE STANDARD

, 1. COMPONENT

Z=ZERO GAS

TE OF ANALYSIS / EPA PROTOCOL GAS

CONCENTRATION
49.7 ppm

C=GAS CANDIDATE

PROPANE GMIS ANALYZER MAKE-MODEL-S/N HORIBA, FIA-510, B51135122
ANALYTICAL PRINCIPLE Flame lonization Detector LAST CALIBRATION DATE 02/01/96
FIRST ANALYSIS DATE 02/29/96 SECOND ANALYSIS DATE
Z 0 R 212049 C 85805 CONC. 20.1 ppm Z R € CONC.
R 212017 Z 0 C 85650 CONC. 20.1 ppm R z C CONC.
% 0 C 85557 R 211744 CONC. 20.1 ppm z c R CONC.
UM mv MEAN TEST ASSAY 20.1 ppm UM mv MEAN TEST ASSAY
Values not valid below 150 psig
1
. THIS CYLINDER NO. SA 7847 CERTIFIED CONCENTRATION i
| HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R93/224 PROPANE 20.1 ppm
“ OF TRACEABILITY PROTOCOL NO. Rev. 9/93 NITROGEN BALANCE I
' || PROCEDURE G1 ‘
'I CERTIFIED ACCURACY = 1 % NIST TRACEABLE |
| ' CYLINDER PRESSURE 2000 PSIG |
| CERTIFICATION DATE  02/29/96 il
: EKPIRATION_DATE 02/29/99 TERM 36 MONT_HE__,__ i
/- ~N

ANALYZED BY

CERTIFIED BY




2678 Bishop Drive. Suite 200

Caller Service 5161

San Ramon. California 94583-5161
Telephone: (510 277-2100
Facsimile: (510) 866-8618

ALTAIR

Gases

and
Equipment,
Inec.

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

CUSTOMER AIR QUALITY ENGINEERING P.O NUMBER 545492-00
REFERENCE STANDARD
COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
CARBON DIOXIDE GMIS vs 1675b SA 4193 9.02 %
OXYGEN GMIS vs 265%a SA 19971 20.89 X
ANALYZER READINGS
R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
= 1. COMPONENT CARBON DIOXIDE  GMIS ANALYZER MAKE-MODEL-S/N Siemens Ultramat 58 S/N A12-730
ANALYTICAL PRINCIPLE NDIR LAST CALIBRATION DATE 07/15/96
FIRST ANALYSIS DATE 08/14/96 SECOND ANALYSIS DATE
Z 0.00 R 9.02 C 9.02 CONC. .02 % Z R C CONC.
R 9.02 Z " 0.00 C 9.02 CONC. 9.02 % R Z o CONC.
Z 0.00 C 9.02 R 9,02 CONC. 9.02 % z c R CONC.
- UM % MEAN TEST ASSAY 9.02 X UM % MEAN TEST ASSAY
1. COMPONENT OXYGEN GMIS ANALYZER MAKE-vODEL-S/N  Siemens Cxymat 5c  S/N Afc-83%
ANALYTICAL PRINCIPLE Paramagnetic LAST CALIBRATION DATE 07/15/96
FIRST ANALYSIS DATE DB/14/96 SECOND ANALYSIS DATE
Z 0.00 R 20.90 C 20.96 CONC. 20.95 % Z R e CONC.
R 20.90 Z 0.00 C 20.96 CONC. 20.95 % R Z C CONC.
Z 0.00 C 20.96 R 20.%0 CONC. 20.95 % z C R CONC.
UM % MEAN TEST ASSAY 20.95 % uM % MEAN TEST ASSAY
values not valid below 150 psig
f 3
THIS CYLINDER NO. SA 9772 CERTIFIED CONCENTRATION '||
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-400/R93/224 CARBON DIOXIDE 9.02 % ”
OF TRACEABILITY PROTOCOL NO. Rev. 9/93 OXYGEN 20.95 % |
PROCEDURE | 61 N1TROGEN BALANCE |

CERTIFIED ACCURACY = 1 % NIST TRACEABLE

CYLINDER PRESSURE 2000 PSIG :

CERTIFICATION DATE  08/14/96 |

| EXPIRATION DATE 08/14/99 TERM 36 MONTHS |i_

| 1]
AN

ANALYZED BY

CERTIFIED BY
D GRANT

IMPORTANT: M oot matsn Joiained Serei fas fieen Jrenafcd dl simif Feduest 9% duai tied <A0erts 4t "he Lot Vieres Labardtors of 7, yuid Cgrmonie o AIIT Gases & Lucioment  ‘Alie we heliese =t

=T

(e INLPITIIN M el I WHITHE T TN o e s i0, metmialt sMPIEY S (8 LSHTTEN o iRE SEen] o the ADCUIie INTiVEL DETTOTMICL  ap Maag 1 wPTINEN o TOTTENETINNNT 48w e Mukafoniy sl e o o



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

DAMES & MOORE Scott Specialty Gases Purchase Order TONY

6 HUTTON CENTER DRIVE SUITE 700 2600 Cajon Boulevard Project # 37304.004
SANTA ANA, CA 92707 San Bemnardino, CA 92411

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay and Centification of Gascous Calibration
Standards;, Procedure G1; September 1993

Cylinder Number  AAL7946 Certification Date  04/11/95 Exp. Date 04/11/98
Cylinder Pressuret+ 2000 PSIG

D \DER
Components Certified Concentration Analvtical Uncertaintyv”
(CARBON MONOXIDE) 89.80 PPM %1% NIST TRACEABLE
(Nitrogen) Balance Gas

=Do not use when cytnder pressure s helow 150 psig
* Analvtical uncenainty 1s inclusive of usual known error sources which at least includes reference standard error & precision of the measurement processes

REFERENCE STANDARD

Tvpe/SRM Sample No. Expiration Date Cvlinder Number Concentration

CRM 1679 03/96 ALMO024790 96.20 PPM CO IN N2
INSTRUMENTATION

Instrument/Model/Serial # Last Date Calibrated Analvtical Principle
Horiba / OPE-135D / 56563502 03/23/95 NDIR

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

Components First Triad Analysis Second Triad Analysis Calibration Curve
Date:04/04/95 Responae Units: my Date:04/11/95 Response Units: my Concentration=  Ax=+Hx~C
CARBON MONOXIDE Zi= 000 Ri= 4320 Ti=392 Zi= 000 Rl= 420 Ti=352 A =0.0005612
R2= 420 2= 000 T2= 392 R2= 420 2= 000 T2=393 B =(9397
3= 000 T3= 392 R3=420 L= 000 T3= 392 R¥=420 C =-001058
Avg. Conc. of Cust Cyl. 89 76 PPM Avg. Conc. of Cust CylL B9 B4 PP
Date Response Units: my Date: Response Units: mv Conceniration=
Zl= R1= Ti= Zl= R1= TI=
R2= 1= T2= R2= 2= N=
3= T3= R3= 3= T3= R3=
Avg. Conc. of Cust Cyl. Avg. Conc. of Cust Cyl.
Date: Response |inits:my Date: Response Units:my Conceniration=
Zi= R1= Ti= Z1= Ri= Ti=
R2= L= T2= 2= 2= 12=
3= Ti= Ri= AL T3= R3=
Avg. Conc. of Cust Cyl. Avg. Cone. of Cust CyL
vl
Special Notes
Pec e p ’\ W

Analvst:




Praxair

5700 South Alameda Street
Los Angeles, CA 90058
Tel: (213) 585-2154

Fax: (714) 542-6689

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

CUSTOMER  DAMES & MOORE P.0 NUMBER
REFERENCE STANDARD
COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
NITRIC OXIDE GHis vs. 1684b SA 10284 85.0 ppm
ANALYZER READINGS
R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
1. COMPONENT NITRIC OXIDE GMIS ANALYZER MAKE-MODEL-S/N  Beckman 9514  S/N 0101354
ANALYTICAL PRINCIPLE Chemiluminescence LAST CALIBRATION DATE 10/29/96
FIRST ANALYSIS DATE 11/14/96 SECOND ANALYSIS DATE 11/21/96
Z 0 R 770 C 820 CONC. 90.5 ppn Z0 R 762 C 812 CONC. %0.6 ppm
R 771 Z 0 C 820 CONC. 90.4 ppm R 764 Z1 C 813 CONC. 90.5 pom
Z C. g2? R ™ CONC. 90.6 ppm AR | C go7 R 758 CONC. 90.5 ppm
UM v MEAN TEST ASSAY 90.5 ppm UM mv MEAN TEST ASSAY 90.5 pom
values not valid below 150 psig
NOx values for reference only
THIS CYLINDER NO. SA 7550 CERTIFIED CONCENTRATION
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-5600/R93/224 NITRIC OXIDE 20.5 ppm
OF TRACEABILITY PROTOCOL NO. Rev. 9/93 NI TROGEN BALANCE
. PROCEDURE G1 NOx 21.1 ppm
CERTIFIED ACCURACY = 1 % NIST TRACEABLE
CYLINDER PRESSLRE 2000 PSIG
" CERTIFICATION DATE 11721/96
EXPIRATION DATE 11/21/98  TERM 24 MGNTHS /
- !I —

" &—
~IMALYZED BY 7/ CERTIFIED BY

-
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APPENDIX E

LABORATORY DATA



WEST COAST

March 27, 1997 ANALYTICAL
SERVICE, INC.
Analvtical Chemists

DAMES & MOORE

6 Hutton Centre Drive

Suite 700

Santa Ana, CA 92707

Attn: Chris Barth

Job No: 34399 S

LABORATORY REPORT

Samples Received: Three (3) Impinger Samples

Date Received: 3-18-97

purchase Order No: Proj. No: Sandia (Balboa Pacific)

The samples were énalyzed as follows:

Samples Analyzed Analysis Page

Three (3) samples Selected Metals by ICPMS 2 — 5

Page 1 of 5

Lo

Micha Shelton B. Michael Hovanec
Technical Director Senior Staff Chemist

This report is to be reproduced in its entirety.

9840 Alburtis Avenue « Santa Fe Springs, California 90670 » 310-948:2225 « FAX 310-9+48-5850



WEST COAST ANALYTICAL SERVICE, INC.

DAMES & MOORE 3 Job No: 34399
Attn: Chris Barth March 27, 1997

LABORATORY REPORT

Selected Metals
Quantitative Analysis Report
Inductively Coupled Plasma - Mass Spectrometry

BALPAC- Detection Impinger BALPAC-

3 M26-R1 Limit Vol M29-R1
Element (ug/1l) (ug/1) (1) (ug/sample)
Aluminum P e T o o e 7 s T gl
Antimony 1.4 (o 455 | 0.98 1.4
Arsenic- . ND B 0.98 ND<4
Barium 247 0.2 0.98 2.6
Beryllium ‘ ND 0.1 0.98 ND<0.1
Cadmium 3.9 0.1 0.98 3.8
Chromium 8 2 0.98 8
Copper 14.6 0.4 0.98 15
Lead 29,5 0.1 A 29
Iron i S 30 0.98 110
Manganese 9 1 0.98 9
Molybdenum 214 0.1 0.98 210
Nickel 3.8 0.1 0.98 s
Phosphorus 68 30 0.98 67
Selenium ND 2 0.98 ND<2
Silver 0.7 0.1 0.98 0.7
Thallium ND g.2 0.98 ND<0.1
Zinc 51 2 0.98 50

Date Analyzed: 3-20-97

This report is to be reproduced in its entirety.
Page 2 of 5



WEST COAST ANALYTICAL SERVICE, INC.

DAMES & MOORE . Job No: 34399
Attn: Chris Barth March 27, 1997

LABORATORY REPORT

Selected Metals
Quantitative Analysis Report
Inductively Coupled Plasma - Mass Spectrometry

BALPAC- Detection Impinger BALPAC-

; M29-R2 Limit Vol M29-R2
Element (ug/1) (ug/1) (1) (ug/sample)
Aluninum S T I 68
Antimony 0.9 0.1 0.97 0.9
Arsenic ND - 0.97 ND<4
Barium 4.4 0.2 0.97 4.3
Beryllium ND 0.1 0.97 ND<0.1
Cadmium ' 4.5 0.1 097 4.4
Chromium 5.4 2 0.97 5.2
Copper 18.3 0.4 0.97 18
Iron eod 30 0.97 220
Lead 10.1 Dl 0.97 9.8
Manganese 13 .6 1 0.97 13
Molybdenum 56 0.1 0.97 54
Nickel 4.8 0.1 0.97 &7
Phosphorus 57 30 0.97 55
Selenium ND 2 0.97 ND<2
Silver 0.5 0.1 0.97 0.5
‘Thallium ND 0.1 0.97 ND<0.1
Zinc 520 2 0.97 500

Date Analyzed: 3-20-97

This report is to be reproduced in its entirety.
Page 3 of 5



WEST COAST ANALYTICAL SERVICE, INC.

DAMES & MOORE : Job No: 34399
Attn: Chris Barth March 27, 1997

LABORATORY REPORT

= Selected Metals
Quantitative Analysis Report
Inductively Coupled Plasma - Mass Spectrometry

BALPAC- Detection Impinger BALPAC-
; M29-R3 Limit Vol M29-R3
Element (ug/1) (ug/1) (1) (ug/sample)
Aluminum T S Gier. . @E.
- Antimony 0.3 0.1 D67 0.2
Arsenic ND 4 0.67 ND<3
B Barium 2 0.2 0.67 1.3
Beryllium ND 0.1 0.67 ND<0.1
. Cadmium : 22 0.3 0.6%7 1.8
. Chromium 4 2 0.67 2.7
Copper 12.8 0.4 0.67 8.6
3 Iron 550 30 0.67 370
Lead 6 0.1 0.67 4.0
Manganese 18 23 0.67 12
= Molybdenum 65 0.1 0.67 o
Nickel 5.2 0.1 0.67 3+5
[ Phosphorus 63 30 0.67 42
Selenium ND 2 0.67 ND<1
] Silver 0.5 0.1 0.67 0.3
‘Thallium : ND 0.1 0.67 ND<0.1
Zinc 110 2 0.67 74

Date Analyzed: 3-20-97

This report is to be reproduced in its entirety.
Page 4 of 5



WEST COAST ANALYTICAL SERVICE, INC.

DAMES & MOORE . Job No: 34399
Attn: Chris Barth March 27, 1997

LABORATORY REPORT

Quality Control Summary

Sample: BALPAC-M29-R1 (Quality Control)
Matrix: Impinger
Parts Per Billion (ug/1l)

Sample Duplicate RPD Spike %
Avg % Conc. MS Recovery

Mominus 51 & 5D kR d00 R4E . - BE
Antimony 1.37 1.48 1.43 100 86 85
Arsenic ND ND ND 100 86 86
Barium 2.73 2.96 2.85 100 98 95
Beryllium ND ND ND 100 96 96
Cadmium 3.9 4.2 4.05 7.4 100 93 89
Chromium 8.1 8.1 8.1 100 108 100
Copper 14.6 14.3 14.5 2.1 100 114 100
Iron 111 110 110.5 10000 10400 103
Lead 29.5 30.3 29.9 2ol 100 123 93
Manganese 8.6 8.7 8465 100 108 98
Molybdenum 214 226 220 5.5 100 310

Nickel 3.8 3.8 3.8 100 106 102
Selenium ND ND ND 1000 780 78
Silver 0.68 0.73 0.71 100 96 96
Phosphorus 68 66 67 10000 8900 88
Thallium . ND ND ND 100 99 99
Zinc 51 50 50.5 2.0 100 136 86

Date Analyzed: 3-20-97

This report is to be reproduced in its entirety.
Page 5 of 5



Abbreviations Summary

General Reporting Abbreviations:

B

DL

ND

ppm
ppb

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,
taking into account dilution factors and interferences. The
reported detection limits are equal to or greater than Method
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 liguids is usually equivalent
to mg/l (ug/l), or in solids to mg/k? (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 1 1liter m meter
g gram ug microgram ul microliter

QOC Abbreviations:

Control QC Limits are determined from historical data. The test

&

value must be within the Control Limits for the test

Wgrping to be considered valid. Based on historical data,
Limits the confidence intervals are 95% for warning limits and

99% for control limits.

% 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
value and the experimental value, divided by the known
value. The LCS may simply be a solution based standard
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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April 9, 1997

DAMES & MOORE

6 Hutton Centre Drive
Suite 700

Santa Ana, CA 92707

WEST COAST
ANALYTICAL
SERVICE, INC.

Analvtical Chemists

Attn: Chris Barth

Job No: 34519 S
LABORATORY REPORT

Samples Received: One (1) Liguid Sample

Date Received: 4-1-97

Project No: 08040-131/QC-Balboa/Sandia

The sample was analyzed as follows:

Samples Analyzed Analysis Page

One (1) sample Selected Metals by ICPMS 2 = 3

Page 1 of 3

ichael Shelton D.)J. Northington, Ph.D.

Technical Director

President

This report is to be reproduced in its entirety.

9840 Alburtis Avenue * Santa Fe Springs, California 90670 » 310-948+2225 = FAX 310-948-5850



Client: DAMES & MOORE
Job No: 34519

Selected Metals
Quantitative Analysis Report
Inductively Coupled Plasma - Mass Spectrometry

Detection Impinger
BAL-001 Limit Vol BAL-001
Element (ug/1l) (ug/1l) (1) (ug/sample)
Apiutn - = SarL T L e e 7.2
Antimony ND 9 fe | 0.207 ND<0.02
Arsenic ND 4 0.207 ND<0.83
Barium ND 2 0.207 ND<0.41
Beryllium ND 0.1 0.207 ND<0.02
Cadmium ND 0.3 0.207 ND<0.02
Chromium ND 1 0.207 ND<0.21
Copper 2 0.2 0.207 0.41
Lead Z ND 0.1 0.207 ND<O0. 02
Iron ND 30 0.207 ND<6.2
Manganese ND 0.2 0.207 ND<0.04
Molybdenum [ B 01 0.207 0.06
Nickel ND 0.7 0.207 ND<O. 14
Phosphorus 115 30 0.207 24
Selenium ND 2 0.207 ND<0.41
Silver ND 0.1 0.207 ND<0.02
Tellurium ND 0.1 0.207 ND<0.02
Thallium ND 0.1 0.207 ND<0.02
Vanadium ND 3 0.207 ND<0.62
Zinc ‘ ND 3 0.207 ND<1.4

Date Analyzed: 4-3-97

This report is to be reproduced in its entirety.
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Client: DAMES & MOORE
Job No: 34519

Quality Control Summary

Sample: Batch QC
Matrix: Impinger

Parts Per Billion (ug/l)

Sample Duplicate RPD Spike %
Avg % Conc. MS Recovery

ATk, = i s iy =l el R e
Antimony 137 1.48 1.43 100 86 85
Arsenic ND ND ND 100 86 86
Barium 25 2,96 2.85 100 98 95
Beryllium ND ND ND 100 96 96
Cadmium 3.9 4.2 4.05 7.4 100 93 89
Chromium 8.1 8.1 8.1 100 108 100
Copper 14.6 14.3 14.5 2.1 100 114 100
Iron 111 110 110.5 10000 10400 103
Lead 29.5 30.3 29.9 2.7 100 123 93
Manganese 8.6 8.7 8.65 100 108 98
Molybdenum 214 226 220 5.9 100 310
Nickel 3.8 3.8 3.8 100 106 102
Selenium ND ND ND 1000 780 78
Silver 0.68 0.73 0.71 100 96 96
Phosphorus 68 .66 67 10000 8900 88
Thallium ND ND ND 100 99 99
Vanadium ND ND ND 100 128 128
“Zinc 51 50 50.5 2.0 100 136 86

Date Analyzed: 3-20-97

This report is to be reproduced in its entirety.
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Abbreviations Summary

General Reporting Abbreviations:

B

DL

ND

ppm
ppb

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,
taking into account dilution factors and interferences. The
reported detection limits are equal to or greater than Method
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 1 1liter m meter
g gram ug microgram ul microliter

QC Abbreviations:

Control QC Limits are determined from historical data. The test

&

value must be within the Control Limits for the test

Warning to be considered valid. Based on historical data,
Limits the confidence intervals are 95% for warning limits and

99% for control limits.

% 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
value and the experimental value, divided by the known
value. The LCS may simply be a solution based standard
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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