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EXECUTIVE SUMMARY — COMPLIANCE ASSURANCE
MONITORING PLAN

Motiva Enterprises, LLC (Motiva) owns and operates a petroleum bulk terminal on 1200
SE 28™ Street, Fort Lauderdale, Florida. This facility is known as the South Terminal.
The South Terminal is a major source for Volatile Organic Compounds (VOCs) and was
issued a Title V Operating permit by the Broward County Department of Planning and
Environmental Protection (DPEP). The pollutant-specific emissions unit (PSEU) of
concern at Motiva is classified as an “Other PSEU” per 40 CFR 64.5(b). Facilities with
“other PSEUs” are required to submit a Compliance Assurance Monitoring (CAM) plan
with the Title V renewal application. Motiva submitted a Title V renewal application to
DPEP on October 6, 2008; this document constitutes the CAM plan.

This CAM plan addresses dual-bed vacuum regenerative carbon adsorption vapor recovery
unit (VRU) and a back-up VCU. The VRU is used to reduce VOC emissions during the
loading of petroleum products into trucks. The VRU is currently permitted as Emissions
Unit ID No. 001, in the facility’s Title V permit (Permit No. 0110050-005-AV which was
issued on July 26, 2004). VOC vapors from the loading rack go through the VRU to be
controlled. Should the VRU shutdown, the VCU will be used to control the emissions on
the rack. The loading rack’s vapor collection system (and subsequently the VRU) is
subject to an emission limitation standard that restricts emissions to 35 mg of total organic
compounds per liter of gasoline loaded, under 40 CFR 60.502(b).

The monitoring approach described in this CAM plan relies on presumptively acceptable
monitoring as allowed under 40 CFR 64.4(b). The guidance used for the proposed
monitoring is "USEPA CAM Technical Guidance Document, A.24 Carbon Adsorber for
VOC Control - Facility EE," dated September 2000. Based on the USEPA guidance
document and tests conducted at the facility, three compliance indicators have been
selected to monitor the performance of the VRU. All compliance indicators are in place
and are currently being monitored.

This document is organized as follows: the section titled “Compliance Assurance
Monitoring Rationale and Justification” includes a detailed background, discusses each
compliance indicator in detail and the rationales for selecting such indicators, monitoring
frequencies, and action and excursion levels triggering various operator responses.
Appendix A contains the CAM plan approach criteria in a tabular format, and is based on
the table in the EPA guidance document. Appendices B through F contain samples of
operator logs, inspection forms, and maintenance and malfunction reports that the facility
maintains/will maintain. Appendix G contains copies of results of tests conducted in
November 2008 and March 2003.



According to the convention followed at the facility, and therefore in this CAM plan, a
greater vacuum refers to a value closer towards absolute vacuum, whereas less vacuum
refers to a value closer towards atmospheric pressure. Thus a vacuum greater than (or
above) 25.5 inches of mercury vacuum. Hg vacuum indicates a vacuum closer toward
absolute vacuum.

Compliance Indicators
Monitoring Vacuum Profile of VRU

Emission tests performed during normal loading conditions, conducted in October 2003,
demonstrated that if the regenerating carbon bed stays at or above 25.5 in. Hg vacuum, the
bed is properly regenerated and will have the capacity to meet the permit-specified VOC
emission limits under all loading conditions. Hence this plan proposes to monitor the
vacuum on the regenerating bed continuously to confirm that it remains at or above 25.5
in. Hg vacuum during each regeneration cycle. Failure to maintain the regenerating bed at
or above 25.5 in. Hg vacuum during a regeneration cycle may cause an excursion. If such
an event should occur, vapors from the loading rack will be routed to the VCU until the
VRU regenerating bed reaches a vacuum of 25.5 in. Hg vacuum - either via
operator/maintenance intervention or through continued regeneration. In the event the
VRU does not reach its designated vacuum level of 25.5 in. Hg and the VCU shutdowns,
an automatic alarm is triggered wherein the loading rack is shut down and no further
loading operations can take place until corrective actions are taken. An excursion will
trigger an investigation, corrective action, and an external (agency) reporting requirement.
However such reporting may not necessarily be indicative of an emission of non-
methanogenic organic carbon (NMOC) above permitted levels.

As a backup mechanism that may warn operators of a potential impending excursion level
vacuum, Motiva proposes to install a visual alarm that will be triggered when the
regenerating bed decreases to 26.5 in. Hg vacuum. The visual alarm can be turned off only
via operator intervention and thus may allow internal corrective action to be taken even
before a potential excursion can occur.

Inspection, Maintenance and, Operator Training

An inspection, maintenance and operator training program has been and will continue to be
implemented and documented by Motiva. The terminal operator on duty currently
performs VRU operational checks each day during normal working days. An external
reportable incident (although not necessarily indicative of an emission of NMOC above
permitted levels) occurs if the periodic inspections or scheduled maintenance are not
performed or documented, or if corrective actions are not initiated within 24 hours of
detection of problems.

Monthly Leak Detection and Repair Program

A monthly leak detection and repair program of the vapor recovery system has been and
will continue to be implemented. The vapor recovery system has been and will continue to



be inspected for leaks using sight, sound, smell and a handheld Lower Explosive Limit
(LEL) monitor per 40 CFR 60.502(j). A reportable incident (although not necessarily
indicative of an emission of NMOC above permitted levels) is defined as a detection of a
leak greater than or equal to 20% of the LEL during normal loading operations. A
reportable incident will trigger an investigation, corrective action and an external reporting
requirement. Leaks will be repaired within 15 calendar days.

Justification for Monitoring Approach, Selection of Indicators and Indicator Range

Testing conducted on the South Terminal VRU in October 2002 and October 2003, and the
USEPA CAM guidance document were the bases for the monitoring approach, selection of
the above compliance indicators and their ranges. Testing conducted in November 2008
confirmed that the monitoring and compliance indicators are assuring compliance with the
emission standards.

iii



EXECUTIVE SUMMARY - TEST RESULTS

One test was conducted on the South Terminal VRU and one test on the South Terminal
VCU during November 2008. Results of these tests are summarized below.

Performance Test, November 2008

Tests showed VOC emissions of 0.71 mg/L of product loaded for the VRU and 5.02 mg/L
for the VCU. Comparing the mass of VOC flowing into the VRU with the mass of VOC
flowing out, the removal efficiency is calculated as 99.89%. The actual (test) emissions
represent 3.8% of the allowable emissions limit of 35 mg/l.

Continuous Emission Monitoring (CEM) Test Analysis, March 2003 and November
2008

The CEM testing performed continuously over a duration of 24 hours in March 2003
showed that at a vacuum of 25.5 in. of Hg, VOC mass removal efficiency was 99.95%.
This data demonstrates that the carbon adsorber is operating well below the VOC emission
limit and that the current preventative maintenance (PM) and operational program for the
VRU is maintaining the VRU in an excellent working condition. This test confirmed that
at a vacuum of 25.5 in. of Hg, the regenerating bed regenerates adequately and that VOC
emissions are well below the emission limits. Testing done for two hours in November
2008 showed that at a vacuum of 25.5 in of Hg the VOC emissions were 0.52 mg/L, of
product loaded.

Testing performed in November 2008 confirmed that the instrumentation is performing as
designed. When the vacuum fails to reach 25 inches of vacuum within 10 minutes, all

vapors are diverted to the VCU.

Appendix G contains a copy of the test results.



1.0 COMPLIANCE ASSURANCE MONITORING — RATIONALE
AND JUSTIFICATION

1.1  BACKGROUND

The pollutant-specific emissions unit (PSEU) at the Motiva South Terminal is subject to
compliance assurance monitoring (CAM) requirements under 40 CFR Part 64 due to the
following reasons:

» it is located at a major source that is required to obtain a Title V permit;

® it is subject to an emission limitation of 35 mg of Total Organic Carbon per liter of
gasoline loaded, as specified in 40 CFR 60.502(b);

e ituses a control device to achieve compliance with the above emission limit;

e its potential pre-control emissions of volatile organic compounds (VOCs) from the
PSEU are at least 100 tons per year (which is the major source threshold for
Broward County); and

e it is not otherwise exempt from 40 CFR Part 64.

The monitoring approach described in this CAM plan relies on presumptively acceptable
monitoring identified in guidance from EPA and is therefore consistent with the
requirements of 40 CFR 64.4(b). Specifically, 40 CFR 64.4(b)(5) allows the use of
presumptively acceptable monitoring identified in guidance from the EPA. The guidance
used for the proposed monitoring is "USEPA CAM Technical Guidance Document, A.24
Carbon Adsorber for VOC Control - Facility EE," dated September 2000. Where the
facility varies from presumptively acceptable monitoring, the facility proposes to use
monitoring recommended by the manufacturer and valid engineering assessments and test
data, consistent with 40 CFR 64.4(c)(1).

This CAM plan addresses the South Terminal, which has a dual-bed vacuum regenerative
carbon adsorption vapor recovery unit (VRU) and a back-up VCU. The VRU is used to
reduce VOC emissions during the loading of petroleum products into trucks. The VRU is
currently permitted as Emissions Unit ID No. 001, in the facility’s Title V permit (Permit
No. 0110050-005-AV). VOC vapors from the loading rack go through the VRU to be
controlled. Should the VRU shutdown, the VCU will be used to control the emissions on
the rack. The loading rack’s vapor collection system (and subsequently the VRU) is
subject to an emission limitation standard that restricts emissions to 35 mg of total organic
compounds per liter of gasoline loaded, under 40 CFR 60.502(b).

1.1.1 Pollutant-Specific Emissions Unit

The PSEU addressed in this CAM plan is a vacuum regenerative carbon absorber and a
backup vapor combustion unit used to reduce VOC emissions from the loading of
petroleum products into trucks at the Motiva South Terminal. The petroleum products
loaded are gasoline, diesel and additives. The PSEU is a McGill® carbon vapor recovery
unit (VRU). The carbon adsorber has two identical beds, one adsorbing while the other is
desorbing, with each bed on a 15-minute cycle. Carbon bed regeneration is accomplished



by a combination of high vacuum and purge air stripping, which removes previously
adsorbed petroleum vapor from the carbon and restores the carbon’s ability to adsorb vapor
during the next cycle. The vacuum pump extracts concentrated petroleum vapor from the
carbon bed and discharges into a separator. Non-condensed hydrocarbon vapor and
hydrocarbon condensate flow from the separator to an absorber column, which functions as
the recovery device for the system. In the absorber, the hydrocarbon vapor flows up
through the absorber packing, where it gets liquefied and is subsequently recovered by
absorption. Gasoline product from a storage tank is used as the absorbent fluid. The
recovered product is returned along with the circulating gasoline back to the product
storage tank. A small stream of air and residual vapor exits the top of the absorber column
and is recycled to the on-stream carbon bed where the residual petroleum vapor is re-
adsorbed.

Four loading bays are equipped to load petroleum products onto trucks. Each bay is
equipped with vapor recovery hoses positioned at the truck loading areas for hook-up to
the vapor control system. The vapor hoses and associated piping transport vapors to the
VRU. The VRU has a backup vapor combustion unit that can control VOC emission
should the VRU shutdown. Appendix A contains key elements of the CAM plan approach
criteria in a tabular format, and is based on the table in the EPA guidance document.

1.2 RATIONALE FOR SELECTION OF PERFORMANCE INDICATORS

The carbon adsorption system was designed and engineered specifically for this facility
based on the products loaded and the maximum expected loading rates. The vacuum
profile during regeneration is an important variable in the performance of the VRU. If the
carbon bed is overloaded, the time to achieve certain vacuum levels will be longer, and the
bed will not be fully regenerated during the 15-minute cycle. The VRU has a backup
vapor combustion unit that can control emissions should the VRU carbon beds be
overloaded. The verification that the VCU is operating is the presence of a flame. The
VCU has a 98% control efficiency of VOCs should the VCU shutdown. Also, when the
VCU shuts down an alarm triggers an automatic interlock to the loading system and
automatically shuts down the loading rack.

Monitoring of the vacuum profile during regeneration, coupled with regular inspection and
maintenance activities, operator training and biennial testing of the carbon sample from
each bed, serve to verify that the VRU is operating properly. In addition, a monthly leak
inspection program is performed to confirm that the vapors released during loading are
captured and conveyed to the VRU. A handheld monitor is used to detect leaks in the
vapor collection system.

1.3 RATIONALE FOR SELECTION OF INDICATOR RANGES
1.3.1 Compliance Indicator No. 1 - Monitoring Vacuum Profile of VRU

Compliance Indicator No. 1 is monitoring the vacuum cycle of the regeneration bed. A
Continuous Emissions Monitoring (CEM) unit was used to monitor emissions for 24
hours; this test confirmed that at a vacuum of 25.5 in. Hg, the regenerating bed regenerates



adequately and that VOC emissions are well below the emission limits. Appendix G
contains a copy of the test results. Based on the test results, an excursion occurs when the
regenerating bed decreases to 25.5 in. Hg vacuum. Vacuum readings will be monitored
continuously via a pressure transmitter to verify that the regenerating bed remains at or
above 25.5 in. Hg vacuum. This excludes periods when the monitoring system is under
repair, maintenance, or QA/QC procedures. These vacuum readings will be relayed to the
control panel. Operators will observe and record at least one complete regeneration cycle
during each 24-hour period during normal working days. When an excursion occurs,
vapors are no longer sent to the VRU and a visual alarm is triggered; vapor flow to the
VRU does not resume until the VRU regeneration cycle reaches a vacuum of 25.5 in. Hg —
either via operator intervention or through self-adjusting means. However, normal loading
operations will continue by routing the emissions to the VCU. An ultraviolet flame
detector is used to guarantee the presence of a flame in the VCU, therefore ensuring VOC
destruction.  Should the VCU shutdown then a high level alarm will automatically
shutdown the loading rack. Appendix B contains the VRU Daily Operation Log, which
contains the pressure profile records.

1.3.1.1 Action Level

In order to provide a high level of assurance that the excursion level is not reached for
Compliance Indicator No. 1, the facility has established an action level set above the
excursion level.

The action level is set at 26.5 in. Hg vacuum. If the vacuum decreases to 26.5 in. Hg
during a regeneration bed cycle, a visual alarm is triggered on the control panel, which can
be turned off only by operator intervention. Following the acknowledgement of the alarm
by an on-duty operator, an investigation and subsequent corrective action(s) will be
initiated so that the cause of the problem may be corrected before an excursion occurs.

1.3.1.2 Excursion Level/Reportable Incident Level

As indicated above, an excursion occurs when the regenerating bed decreases to 25.5 in.
Hg vacuum. When an excursion occurs, vapors are no longer sent to the VRU and a visual
alarm indicating the discontinuation of vapor flow to the VRU is triggered. Under such
circumstances, vapors are routed completely to the VCU. Normal loading operations will
continue unless the VCU shutdowns. At this point the high-level alarm in the holding tank
will activate and automatically shut down the loading rack. A reportable incident
(although not necessarily indicative of an emission of NMOC above permitted levels)
occurs when the vapor flow to the VRU is shut off. Excursion level incidents will be
documented in the Monthly VRU Malfunction Report, in Appendix D.

1.3.2 Compliance Indicator No. 2 - Inspection, Maintenance and Operator
Training

Compliance Indicator No. 2 will include a documented inspection, maintenance and
operator-training program. VRU operational checks will be performed each day that an
operator is on duty during normal working days. Routine maintenance activities are also



conducted. Results of daily inspections and routine maintenance are recorded in the VRU
Weekly Inspection Report, included in Appendix C. Results of monthly maintenance as
well as malfunctions resulting in VRU shut down are recorded in the Monthly VRU
Malfunction Report, included in Appendix D. Quarterly maintenance is performed by a
contracted maintenance company. Results of quarterly maintenance activities are recorded
and a file copy is maintained onsite. A copy of the quarterly maintenance activities
performed is shown in Appendix E. Documentation of operator training is also
maintained in Appendix E.

1.3.2.1 Reportable Incident Level

An external reportable incident (although not necessarily indicative of an emission of
NMOC above permitted levels) occurs if the periodic inspections and scheduled
maintenance are not performed or documented, or if corrective actions are not initiated
within 24 hours of detection of problems.

1.3.3 Compliance Indicator No. 3 — Monthly Leak Detection and Repair
Program

Compliance indicator No. 3 is a monthly leak detection and repair program. The vapor
collection and recovery system are inspected for leaks using sight, sound, smell and a
handheld Lower Explosive Limit (LEL) monitor. Tank truckers show verification of
fugitive leak checks. Results of the leak inspections are recorded in the Monthly Leak
Inspection Form, included in Appendix F.

1.3.3.1 Action Level

In order to verify that corrective actions are taken on leaking piping, hoses, etc., before
they lead to reportable incidents, Motiva established an action level as a detection of a leak
greater than or equal to 10% and less than 20% of the LEL during normal loading
operations.  If a detection of leaks triggering an LEL reading in the action level range
occurs, a corrective action is initiated, the cause of the problem is identified and repairs are
made within 15 calendar days. A first attempt at repair shall be made no later than 5
calendar days after each leak is detected.

1.3.3.2 Reportable Incident Level

An external reportable incident (although not necessarily indicative of an emission of
NMOC above permitted levels) is defined as a detection of a leak greater than or equal to
20% of the LEL during normal loading operations. If a detection of leaks triggering an
LEL reading in the reportable level range occurs, a corrective action will be initiated, the
cause of the problem will be identified and repairs will be made within 15 calendar days.
A first attempt at repair shall be made no later than 5 calendar days after each leak is
detected.



1.4 RESPONSE TO COMPLIANCE INDICATORS

The key to demonstrating compliance with permitted emission limits on a long-term basis
is the proper operation and maintenance of the PSEU. The above monitoring parameters
and indicator ranges were identified to provide verification that the PSEU is operating
properly, thereby providing a reasonable assurance of compliance. However, it is equally
important that proper action be taken in response to the action and excursion levels of the
selected monitoring parameters. These responses are described below.

1.4.1 Compliance Indicator No. 1- Monitoring Vacuum Profile of VRU

1.4.1.1 Action Level

Exceeding the action level range will trigger an investigation, corrective action and an
internal reporting requirement. Upon an action level alarm being acknowledged by an
operator, a corrective action is initiated within 24 hours. If onsite personnel cannot
conduct the required corrective action, the contracted maintenance group is notified of the
incident within the next 24 hours and brought onsite as soon as possible.

1.4.1.2 Excursion Level/Reportable Incident Level

An excursion ftriggers an investigation, corrective action, and an external reporting
requirement. Upon the discontinuation of the vapor flow to the VRU a visual alarm is
triggered and a corrective action is initiated within 24 hours of acknowledgement of the
alarm. If onsite personnel cannot conduct the required corrective action, the contracted
maintenance group is notified of the incident within 24 hours and brought onsite as soon as
possible.

1.4.2 Compliance Indicator No. 2- Inspection, Maintenance and Operator
Training

1.4.2.1 Action Level
Not applicable.

1.4.2.2 Incident Level

A reportable incident triggers an investigation, corrective action, and an external reporting
requirement. Corrective actions will be initiated within 24 hours of the detection of the
reportable incident.



1.4.3 Compliance Indicator No. 3- Monthly Leak Detection and Repair
Progam

1.4.3.1 Action Level

Exceeding the action level range triggers an investigation, corrective action and an internal
reporting requirement. Leaks are repaired within 30 calendar days.

1.4.3.2 Incident Level

A reportable incident triggers an investigation, corrective action and an external reporting
requirement. Leaks are repaired within 15 calendar days.

1.5 AIR POLLUTION CONTROL DEVICE BYPASS MONITORING

Under normal operating conditions, bypass of the VRU cannot occur based on the design
of the PSEU. Specifically, all vapors collected at the loading rack flow the VRU. If the
vapor flow rate from the loading rack exceeds the processing rate of the VRU, the excess
vapors are routed to the VCU. Should the VCU shutdown, an interlock will automatically
shut down the loading rack. The VCU is in compliance as long as a flame is present.
There are no other lines coming from the loading rack; thus there are no alternate pathways
for vapors to bypass the VRU during normal operation.

1.6 IMPLEMENTATION PLAN AND SCHEDULE

As per 40 CFR 64.4(e), Motiva will continue to implement the elements of this CAM Plan.



APPENDIX A

CAM PLAN APPROACH CRITERIA



Emissions Unit 001

Petroleum Liquid Loading Rack with Carbon Adsorption
Vapor Recovery Unit (VRU) and a Backup Vapor Combustion Unit (VCU) for

Controlling VOC Emissions

TABLE 1.a: MONITORING APPROACH- VRU Indicator No. 1

Indicator 1

Parameter

Regeneration cycle vacuum.  Specifically, monitoring the
vacuum on the regeneration bed to confirm that it remains at or
above 25.5 inches of mercury (inches Hg) vacuum.

Measurement
Approach

Pressure transmitter, relayed to system PLC.

11

Indicator Range
Action Level Range

A corrective action is triggered when the regenerating carbon bed
decreases to 26.5 inches Hg vacuum during regeneration. When
the action level range is breached, a visual alarm is triggered on
the control panel. This alarm must be acknowledged by an
operator to turn off.

Excursion
Level/Reportable
Incident Range

An excursion occurs if the vacuum level falls below 25.5 inches
Hg during the regeneration cycle. At this time, rack activity is
shut down, the main valve to the VRU is closed, and vapors are
redirected to the VCU. The PLC on the VCU sees the pilot light,
it will ignite the VCU. The switch from the VRU to the VCU
required 60 seconds. If the pilot light is not recognized at time of
switch, the rack will remain shut down, disabling all loading untll
the problem with the VCU is resolved.

Once the regenerating carbon bed returns to 26.5 inches Hg,
vapors will be routed back to the VRU. Rack activity is shut
down while the computer tells the VCU to shut down and
reopens the main valve to the VRU. In the event that the vacuum
level does not rise to 26.5 inches Hg, the VCU will continue to
burn all vapors.

1.

Response to Indicators
Action Level Range

Breach of the action level range will trigger an investigation,
corrective action and an internal reporting requirement. The pilot
flame on the VCU will also be ignited so that the VCU will be on
stand-by to receive the re-routed vapors if the VRU is shut down
due to the vacuum level decreasing below 25.5 inches Hg. Upon
an action level alarm being acknowledged by the facility, a
corrective action will be initiated within 24 hours. If the required
corrective action cannot be conducted by onsite personnel, the
contracted maintenance group will be notified of the incident
within 24 hours and will be brought onsite as soon as possible.
The pilot flame on the VCU will remain ignited and ready until
the vacuum levels rise above 26.5 inches Hg.




Excursion
Level/Reportable
Incident Range

An excursion will trigger an investigation, corrective action, and
external reporting requirement. Upon the discontinuation of
vapor flow to the VRU, a visual alarm is triggered and a
corrective action will be initiated immediately upon
acknowledgement of the alarm. If the required action cannot be
conducted by onsite personnel, the contracted maintenance group
will be notified of the incident within 24 hours and will be
brought onsite as soon as possible. Vapors will continue to be
routed to the VCU until such time that the problem with the VRU
is resolved.

IV.

Performance Criteria
Data
Representativeness

The pressure cycle is measured in the vacuum pump suction line.
The minimum accuracy of the pressure transmitter is +/- 1.0
percent. The pressure transmitter is equipped with a visual alarm
that is triggered when the regeneration carbon bed vacuum
decreases to the Action Level.  The alarm has to be
acknowledged by an operator to turn off.  The pressure
transmitter is also equipped with an additional visual alarm that
is triggered when the carbon bed vacuum decreases to the
excursion level.

Verification of
Operational Status

NA

QA/QC Practices and
Criteria

Pressure transmitter is calibrated annually.

Alarm light operation is visually checked each day that an
operator is on duty during normal working days.

New operators are given 40 hours of hands-on training by a
qualified operator, prior to working independently.

Monitoring Frequency

Pressure profile is monitored and recorded continuously during
each regeneration cycle and visual alarms are triggered when the
action level/excursion level is breached. Regeneration cycle 1s
monitored visually, once per 24 hour shift when operator is on
duty during normal working days.

Alarm light 1s checked daily when operator is on duty.

Data Collection
Procedures

Average Period

The operator records the pressure profile during one regeneration
cycle per 24 hour shift, except when operator is not in duty
(weekends, holidays, etc.). Alarm light and status are checked
and recorded once per day except when operator is not on duty
(i.e. weekends, holidays). Alarm lights will not turn off until
acknowledged. After the period when an operator is not on duty,
the first, shift operator on duty will initiate VRU operation
inspection as soon as possible after beginning a shift. Excursion
level alarm triggers rerouting of vapor to flow to VCU.

None.




APCD Bypass
Monitoring

Under normal operating conditions, bypass of the APCD (i.e., the
VRU) cannot occur based in the design of the PSEU.
Specifically, all vapors collected at the loading rack are routed to
the VRU. If the VRU shuts down, the excess vapors will be
controlled by the VCU. Should the VCU become unoperational
then an interlock will automatically shutdown the loading rack.




TABLE 1.b: MONITORING APPROACH- VRU Indicator No. 2

Indicator 2

I. | Parameter Documentation of inspection, maintenance and operator training
program.
Measurement Proper VRU operation is verified by performing periodic
Approach inspections and maintenance by properly trained personnel.
Daily operator checks include regenerating bed operating
temperature profile, cycle time, operating pressures, operating
temperatures, and verification of relevant fluid levels. Daily
operator checks are performed each day that an operator is on
duty during normal working days.
Quarterly maintenance is performed by maintenance contractor.
Biennial testing of the carbon in each bed will also be performed.
1. | Indicator Range NA
Action Level Range
Excursion A reportable incident occurs if the periodic inspections,
Level/Reportable scheduled preventative maintenance, or biennial carbon test is
Incident Range not performed or documented, or if corrective action is not
initiated within 24 hours of detection to correct any problems
identified during the inspection, maintenance of the unit or
carbon testing.
1II. | Response to Indicators | NA
Action Level Range
Excursion A reportable incident will trigger an investigation, corrective
Level/Reportable action and an external reporting requirement. Corrective actions
Incident Range will be initiated immediately upon detection of the reportable
incident.
IV. | Performance Criteria VRU _operation will be verified by trained personnel using

Data
Representativeness

documented inspection and maintenance procedures.
Carbon samples will be properly taken using representative
samples from both beds.

Verification of
Operational Status

NA

QA/QC Practices and
Criteria

New operators are given 40 hours of hands-on training by a
qualified operator, prior to working alone. FEach operator is
given one day of hands-on training annually with the VRU
maintenance contractor on proper maintenance, operation and
repair of the VRU. Quarterly maintenance is performed by
licensed contractor with extensive knowledge of VRU operation
and maintenance.




Monitoring Frequency

Periodic operation and maintenance checks conducted by onsite
trained operators.

Contract maintenance group performs quarterly scheduled
maintenance.

Data Collection
Procedures

Average Period

Results of daily inspections are recorded in the VRU Weekly
Inspection Report. Incidents when the VRU is taken out of
service for routine maintenance by plant personnel are recorded
in a Monthly Maintenance and Malfunction Report. Quarterly
maintenance report is prepared by the maintenance service
company and a copy is left at the terminal prior to their
departure. Documentation of operator training along with the
quarterly maintenance report and carbon bed test results is
maintained onsite.

None.

APCD Bypass
Monitoring

Under normal operating conditions, bypass of the APCD (i.e., the
VRU) cannot occur based on the design of the PSEU.
Specifically, all vapors collected at the loading rack are routed to
the VRU. If the VRU shuts down, the excess vapors will be
controlled by the VCU. Should the VCU become unoperational
then an interlock will automatically shutdown the loading rack.




TABLE 1l.c: MONITORING APPROACH- VRU Indicator No. 3

Indicator 3

I. | Parameter Documentation of inspection, maintenance and leak checks of
vapor recovery system and bypass sources including the vacuum
pressure relief valve on the vapor line from the loading rack to
the vapor recovery unit. This relief valve protects the trailers at
the loading racks from pressure. The relief valve will open at 18
inches of water column, or approximately 2/3rds psi. This relief
valve does not protect the vapor recovery unit in any way. This
valve will be checked monthly to ensure that it is operational.

Measurement Monthly leak checks of vapor collection system and any bypass
Approach sources. Tank truckers will show verification of fugitive leak
checks.

[I. | Indicator Range A corrective action is triggered if an LEL reading of 10% -<20%

Action Level Range is detected during an inspection.
Excursion Level Range | An excursion occurs if the LEL exceeds 20%.
1. | Response to Indicators | NA
Action Level Range Exceeding the action level range will trigger an investigation,
corrective action an internal reporting requirement. Leaks will
be repaired within 15 calendar days. At first attempt at repair
shall be made no later than 5 calendar days after each leak is
detected.
Excursion A reportable incident will trigger an investigation, corrective
Level/Reportable action, and external reporting requirement. Leaks will be
Incident Range repaired within 15 calendar days. At first attempt at repair shall
be made no later than 5 calendar days after each leak is detected.
IV. | Performance Criteria

A. Data
Representativeness

B. Verification of
Operational Status

C. QA/QC Practices
and Critena

D. Monitoring
Frequency

As required by 40 CFR 60.502(j), leaks are inspected using sight,
sound, and smell, and handled Lower Explosive Limit monitor.

NA

Procedures are followed according to 40 CFR 60.502(j), NSPS
for Bulk Gasoline Terminals.

Monthly leak check or vapor collection system.




E. Average Period

NA

Data Collection

Records of leak checks, leaks found, and corrective actions taken

Procedures are kept on file at the facility.
APCD Bypass Under normal operating conditions, bypass of the APCD (i.e. the
Monitoring VRU) cannot occur based on the design of the PSEU.

Specifically, all vapors collected at the loading rack are routed to
the VRU. 1If the VRU shuts down, the excess vapors will be
controlled by the VCU. Should the VCU become unoperational
then an interlock will automatically shutdown the loading rack.




TABLE 2.a: MONITORING APPROACH- FLARE (VCU) Indicator No. 1

EMISSION UNIT 001- LOADING RACK WITH FLARE (VCU)

Indicator 1

1. Indicator

Presence of Flame

Monitoring Approach

Flame presence is monitored using an ultraviolet flame detector
(UFD).

{Operations Note. After a tanker truck is hooked up at the
loading rack, a remote signal is sent to the flare programmable
logic controller (PLC) to automatically ignite the pilot flame.
After the UFD verifies that a flame is present, a green light is on
in the operator’s office. If the UFD signal is list during loading,
the loading rack automatically shuts down and the green light is
oft}.

_

1. Indicator Range

QIP Threshold

An excursion occurs whenever the UFD signal 1s lost during
loading (i.e. the flame is absent) resulting in automatic shutoff at
the loading rack, making loading impossible.

Not more than 6 excursions in any semi-annual reporting period.

1I1. Performance Criteria

NA

A. Data Representativeness

The UFD is wired into the stack to detect the presence of the
flame.

B. Verification or
Operational Status

A green light in the operator’s office 1s on whenever the UFD
detects the presence of a flame.

C. QA/QC Practices and
Criteria

Manutacturer’s  routine maintenance requirements include
keeping the flame detection system adjusted for the smoothest,
most reliable operation, and ensuring that the flame signal current
is above the manufacturer’s minimum acceptable level.

D. Monitoring Frequency

The UFD operated continuously, when the flare is operating.

E. Data Collection
Procedures

The UFD continuously senses the ultraviolet radiation emitted by |
the combustion flames and generates a current (microamps) signal
to the PLC.

F. Average Period

NA




APPENDIX B

VRU DAILY OPERATION LOG
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Appendiz B
Motiva Enterprises LLC

Port Everglades, FL North Tersinal
FDEP Facility ID 0110048 |
VRU Dsily Operation Log - Joho Zink Vapor Recovery Unit

Date: Operntor Mame:
) V-1 Regeneralion
Start Ternperatures (F): THOL
Tiz:
TYR03:
Regenemiion Time Vacuus, inches Hg
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LWk Projecrsis 373 o dFroclCAM Plasldpp BC - VRU Weakiy hupection Reporixls
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Vacuumn, inches Hg.

PI20Y (V-2)

PI50L {C-1}

THOL
TG
Tiio3:
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APPENDIX C

VRU WEEKLY INSPECTION REPORT



APPENDIX C -

MOTIVA ENTERPRISES, LLO

PORT !

ROLADES FL - BOUTH TERMINAL

FDEP FACRITY 1D 910060

YRU Weelkdy Inspection Repori -MCGILL VAPOR RECOVERY UNIT

D& Max
Gazoline Tank Height HEIGHT | WMON TUE WebD THU FRI ﬁank wafe fil}
Gasoline Supply Prassure Pl4A 7538 psi
Gasoline Retum Pressure PR 35-60 poi
Temp. Gazoline Supply Ti=14 a0°
Gaso. 1o Absorber Pres, - 1347 pst
Gaso. Level in Seperaior L6 between wirs (s |
Temp, Ssal Fluid nto Healn Exchanger “Fi-db 3107 within 10° of

wire Gie m@a’&m
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37 Rg < _x<_40.8 ‘
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Giycol Seal Flow Rale (pressure below 26 psi Ciean 9 35"%?%
\% ]
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Ol LeveliSupply Pump
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APPENDIX D

MONTHLY VRU MALFUNCTION REPORT
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APPENDIX E

QUARTERLY PREVENTATIVE MAINTENANCE CHECKLIST AND
OPERATOR TRAINING DOCUMENTATION



QUARTERLY PREVENTATIVE MAINTENANCE CHECKLIST
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2820 South English Station Road
Louigville, KY 40289
Ph; B02-267-8344 Fax 502-267-837%

Lip

Billing Contact . Shipping Contact end Phonet

J Sud sd 0T 0T Hel Heol.
Viats Techeieisn Tabor Travel Labor Travel Labor Travel

5. PARTS & EQUIPR

PMI Ttem Mmber o8
[ SeviceCall | CorReniat R "
[ Bidob % r
[T Testing [ Tolis/Parking .
[ Sales Call 7 Equip. Reral r

| r
r
.

ALl manihd e perdueed pers Beve 8 30 day or factory wawenty, which sver s longer. Wo wamraty i given for freight o lebor on theze pevis.



ENTERPRIGES L1LO

U Preventative Maintenance Check List

8. Shutdowns

8.1 Emergency siop gL
8.2 Post-loading auto shutdown P
8.3 Gasoline absorber low level oh-
8.4 Gasoline absorber high level ac.

Verify return pump starts and

pumps absorber to low level
8.5 Supply pump failure 7 e
8.6 Return pump failure o
2.7 Vacuum pump(C1) failure o

a QM%

2.8 Vacuum pump{C2) failure
8.9 Vacuum pump(C1) low ses! fluid flow gk

8.10 Vacuum pump(C2) low seal fluid flow __ ——

8.11 Seal fluid pump failure k.

8.12 Mov sequence failure K

8.13 High scparator/absorber psi (if applicable)

8.14 Carbon bed high temperature e

8.13 Booster B-1 failure (if applicable) ) -

8.16 Booster hi-temp (if applicable)

Comments:




S R F o ot

ENTERPRISES LLOC

5.9 Level comrol valve(s) opersting smoothly e

5.10 Inspect all pump/motor couplings and belts g

5.11 Visually inspect pressure/vacuum vent for
vapors leaking or damage Oty st

o B

Comments: sl Sbics botbe oo wbcaiom  piome

6. Electricsl Operation

6.1 Check indicator/alarm Lights e

6.2 Valve solenoids are operating properly ok

6.3 Open breaker boxes and control panel

check for loose wining, verify no
moisture, check heaters

Comments:

7. Glyeol Maintenance

7.1 Glycol % concentration recorded on chart

7.2 Glycol PH 1o

Cornents:




4. Valve Actuators ., ;
Remove covers from actuators: check wiring, brakes, micro switches, cam heaters,

thermostats, and signs of corrosion. Ubserve valves for proper seating and switching,
Lubricate as necessary.

4.1 Mov-101 vent valve 54
4.2 Mov-102 regen valve K
4.3 Mov-103 inlet valve ok
4.4 Mov-201 vent valve ¢
4.5 Mov-202 regen valve o
4.6 Mov-203 inlet valve ol(
4.7 Mov-701 gas supply valve 2
4.8 Mov-601 gas return valve oM
Comments:

5. Mechanical Operation

5.1 All pumps/motors running smoothly T

5.2 Gasoline supply strainer cleaned

5.3 Glyool sirainer cleaned

5.4 CGasoline level in absorber '?wzi

5.5 Glycol level in separator z;fm:e!.

5.6 Pumps lubricated properly{oil in sight glass)

5.7 Lubricate motors as needed per
marufacturer recommendation

5.8 Clean glycol and gasoline sight glasses i
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ERTEHPRISES LLC

U Preventative Maintenance Check List

5. Vacuum checks

3.1 Purge sir setiing 215 inches of Mercury

3.2 Minimum flow setting 285 inches of Mercury

3.3 Maximum vacuum on V-1 dunng cyele 296 inches of Meroury

34 Maximum vacuum on V-2 during eyele___ 277 inches of Mercury

3.5 Deepest vacuum On Vacuum pump gaunge ;783 inches of Mercury
with both regen valves closed h

3.6 Record 2 stage vacuum drop on V-] Stage 1 /8 inches of Mercury
when opening mov-102 Vacuum

not drop below 10 inches of Mercury  Stage2 /5 inches of Mercury

3.7 Record 2 stage vacuum drop on V-2 Stage 1 /77 inches of Mercury
when opening mov-202 Vacuum

niot drop below 10 inches of Mercury  Stage 2/ vi inches of Mercury

1.8 Fifieen minute leak check V-1

9 9 Fiftesn minute leak check V-2

3.10 Vent valve mov-101 repressure time G0 Ben.
3.11 Vent valve mov-201 repressurs time P G o

Comments:




ENTERPRISES LLD

VRU Preventative &

1. Pressures

aintenance Check List

1.1 Gasoline psi to top of absorber /Y PSIG
1.2 Gasoline psi to bottom of absorber PSIG
1.3 Gasoline return pump psi 45 PSIG
1.4 Gasoline supply pump psi before strainer o PSIG
1.5 Gagoline supply pump psi after sirsiner Jes PSIG
1.6 Seal Fluid psi before strainer/sock filter 5 PSIG
1.7 Seal Fluid psi after strainer/sock filter & i PSIG
Comments:

2. Temperatures
2.1 Temperature V1 Top 75 DEGF Mid_J< DEGF BOT 1S DEGF

2.2 Temperature V2: Top -5 DEGF Mid S DEGF BOT_7S

23 Temperature inlet gas to heat exchanger do” DEGF
2.4 Temperature outlet gas from heat exchanger 8¢ DEGF
2.5 Temperature glycol to vacusm pump(s) sese” DEGF
2.6 Temperature difference between 2.4 and 2.5 DEGF

Please consult terminal manager if difference
Isover IODEGF

2.7 Temperature glycol on vacuum pump(C1) discharge  /08° DEGF

2.8 Temperature glycol on vacuum pump(C2) discharge DEGF

Commments:
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EMNTERFRISES LLD

Date of Preventative Maimenance: ¢ /2 fe=y &f W
Motiva Terminal; g’?é barler i Sondt
Address:

el Lo dednte L
Technician: £ Sadpde

Start Time: /dJes  FEnd Time:

i-Avymal PR

All Motiva safety procedures and policies will be followed during preventative
maintenance activities. Before start of PM, & hot or safe work permit will be issued from
Motiva personnel after ares has been determined 1o be ok for LEL, Oxygen and VOC's.
Motiva personnel and will convey current condition of VRU to technician,

VRU issues pre-pm inspection;

. TR B
;&:f-f@ 6k G M&“@% pewfe [/ ééﬁuf. Lt o 96 1o i féw,;!ai'r,b%

VRIJ issues post-pm inspections:

Inck pleia e Act At ool teiibing g fggﬁf& /? NI T PR
; ¥

€170 i Sm’fi

Terminal Menger Date




OPERATOR TRAINING DOCUMENTATION
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HSE

B

eeting Roster

Instructions: Use this form to document H3E-refated meetings.

Form HSET

Date

?/55@/{@%?

Terminal

Motiva Enterprises, LLC, South Florida Complex 8015

Facilitaror /instructor

oy 12

VP EAK f “Torephsd TECY,

Topic Title V Axr Permit, CAM Plan

Purpose Moet the z‘eqmrmeﬁﬁ of the CAM Plan
Handouts Nope.

_Agenda/Outline Tabletop discussion for voutine daily checks.

&

%ﬂt MName

Signature

: oy &?Smé

Dﬁ\é@m 1. (e

imi"‘y {/‘é/ﬁ""f@g

ﬁ&@ﬁw

Action ltem

Responsible ngsaﬁ
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ANNUAL CARBON BED TESTING
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APPENDIX F

MONTHLY LEAK INSPECTION FORM



Motiva Enterprises, LLC South Florida Complex

Fort Landerdale, Florida 33316

The South Florida Complex consists of two terminals.
The South Terminal and the East Terminal.

Use this form to check and document the “monthly” and “annual”
Tests for vapor leaks.
Monthly test will include: the vapor lines from the loading racks to

The vapor recovery unit, including the flame arrestors. This also inchudes
The vapor combustor umt.

Annual tests: Internal Floating Roof tanks use EPA 450/2.77-036 p. 6-2

Tank Number: Terminal: Date:
Vapor Lines Checked: Terminal Date:
Comments:

Date:

Signed:




APPENDIX G

ENGINEERING EMISSION ANALYSIS TEST RESULTS



CAM PLANTEST

MOTIVA ENTERPRISES LLC

PORT EVERGLADES, FL TRANSPORT LOADING TERMINAL
SOUTH

ONTHE
McGILL CARBON VAPOR RECOVERY UNIT
ON
NOVEMBER 21, 20608
REPORTED BY: BLUE HEAVEN TECHNOLOGIES

2820 SOUTH ENGLISH STATION ROAD
LOUISVILLE, KENTUCKY 40299

TEST PERSONNEL:  TONY FENTON




In reference to the Motiva Enterprises LEC CAM Plan Test conducted at the Port

the following report;

I certify under penalty of law that the information provided in this document is
true, accurate and complete. | am aware that there are significant civil and criminal
penalties, including fines or imprisonment or both, for submitting false, inaccurate or
incomplete information.

by:  jepey o
Tony Fenton
Technical Service Group
Blue Heaven Technologies
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EXECUTIVE SUMMARY

The Motiva Enterprises LLC terminal in Port Everglades, Florida is a bulk transport
loading facility for Gasoline Products.

The products are bottom loaded into transport tankers and the displaced hydrocarbon
vapors are balanced to a McGILL CARBON ADSORPTION / ABSORPTION VAPOR
RECOVERY UNIT (VRU).

At This facility we conducted a test on the CAM Plan that is in operation on this McGill
Vapor Recovery Unit. The set points on this VRU are as follows: If the vacuum on this
unit fails to reach 26 inches of vacuum within 10 minutes a warning light will come on.

if the vacuum on this unit fails to reach 25 inches of vacuum within 10 minutes, a low
vacuum warning light will come on. A valve will close and divert all vapors from the
loading rack to a John Zink Vapor Combustor located at this terminal. This valve remains
closed until the vacuum on the VRU reaches 25 inches of vacuum in less then 10
nunutes,

The vacuum on the McGill Vapor Recovery unit was set at 25.30 inches of vacuum in
order to test the 26 inch set point. At 10 minutes and 33 scconds the low vacuum warning
light came on.

The vacuum on the McGill Vapor Recovery unit was set at 23.40 inches of vacuum in
order to test the 25 inch set point. At 10 minutes and 35 seconds the low vacuum warning
light and the switch to VCU light came on. At 10 minutes and 4 seconds the valve closed
and diverted all vapors to the VCU. This proved all set points are working.

The McGill Vapor Recovery unif vacuum was set at 25.5 inches of vacuum on both
carbon beds. The unit was tested for two hours under normal loading conditions with the
vacuum set at 25.5 inches. The data is with this report. After loading 108,925 of
accountable gallons, the unit ran at .52 mg/liter. Well under the allowable of 35mg/liter.

Both Vapor units located at this terminal had Complance Test prior to this CAM Test.

Results: McGill VRY 0.7 tmp/liter
John Zink VCU 5.02mg/liter
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Features

+ Selectable response time

s Selectable outputs: -1 VDC or 4-20 i e
mA hd

+ Digital outputs indicate malfunctions or
calibration failure)

+ Measures CO, COz, NOx, 802, CH4,
C2H4, and NO2; others upon request
Overview

The VIA-510 series of general-purpose gas analyzers provide continuous monitoring of
concentrations of the specific sample gas. The analyzers can be operated from controls on the
front panel or by commands from a remote computer. Measurement results are dispiayed on the
front panel and are available lo remote data logging systems through an industry-standard
interface.

The VIA-510 series can be used for a wide variety of analyses and tests, such as industrial
process control and composition analysis, environment-related atmospheric and fixed-source
emissions monitoring, and automaobile emission analysis.

These analyzers use the infrared absorption method which offers superior sensitivity, selectivity,
and stability.
They are compact and compatible with a variety of OEM analysis equipment.

A high level of sensitivity is achieved through the use of a dual-beam NDIR analysis method.
Hariba's patented

chopper motor assures continuous long-term stable monitoring. The analysis mechanism and the
amplifier are combined in a single unit. The highly accurate performance makes the analyzers
suitable for process monitoring

and control.

Specifications
Standard Ranges

Gas Minimum Maximum
Carbon monoxide 0-50 ppm 0-100%

hitp://www.environ.hii.horiba.com/vias10.htm 8/19/03



(CO)
Carbon dioxide (CO2) 0-50 ppm 0-100%
Nitrogen monoxide  0-100 ppm 0-100%

(NO)

Sulfer dioxide (S02) 0-100 ppm  0-100%
Methane (CH4) 0-100 ppm 0-100%
Ethene (C2Ha) 0-100 ppm 0-100%

Nitrous Oxide {(N2O) 0-100 ppm 0-100%

Performance

Lowest detection limit. 1.0 ppm

Repeatability: + 1% of full-scale
Response lime: Selectable

Zero drift: < 1% (full scale) per day
Span drift: < 2% (full scale) per week

hitpr//www environ.hii.horiba.com/via510.him

Copyright 2003 Horiba Inc,

8/19/03



Liguwid weepnology worporauon

industry Leader in Specialty Gases, Equipment and Service

- EPA PROTOCOL GAS -

Customer: Welders Supply Company (Louisville, KY)
Date:

Delivery Receipt:

Product: 4.50% Propane/Nitrogen - EPA PROTOCOL

Final Analysis Date:

Cylinder Serial Number
Cylinder Volume:
Expiration Date: March 13, 2010

Cylinder Qutlet: CGA 350

Cylinder Pressure: 2000 psig, 70'F

SRM/GMIS: GMIS GMIS

Cylinder Number CC-185413 CC-233186
Concentration: 3.02% Propane/Nitrogen 4.95% Propane/Nitrogen
Expiration Date: March 30, 2008 tarch 07, 2010

Certification Instrumentation

Component: Propane
Make/Model: HPE890-H
Serial Number: 333BA59393
Principal of Measurement: GC-FID

Last Calibration: March 02, 2007

Analytical uncertainty and NIST Traceabllity are in compliance with EPA-600/R-97,/121.

Centified by: M ‘Q—"’

Date: March 21, 2007

Unmatched Excellence

2564 Pemberton Drive — Apopka, Florida 32703 ~ Phone (407)-292-2990 ~ Fax (407)-292-3313
~ www. liguidtechcom. com ~



Liguid Technology Corporation

Industry Leader in Specislty Gases, Equipment and Service

Customer:

Produet;

Final Analysis Date:

Cylinder Serial Number:
Cylinder Volume:
Expiration Date:

Certificate of Analysis

- EPA PROTOCOL GAS -

Welders Supply Company (Louisville, KY)
February 22, 2008

2.50% Propane/Nitrogen - EPA PROTOCOL
February 22, 2008

DO NOT USE BELOW 150 PSIG

Cylinder Qutlet:
Cylinder Pressure:

EPA PROTOCOL, Section No. 2.2, Procedure G-1

Reference Standard(sy,
SRM/GMIS:

Cylinder Wumber:
Concentration:
Fxpiration Date:

Certification Instrumentation
Component;

Make/Model

Serial Number:

Principal of Measurement:
Last Calibration:

Replicate Concentrations

Propane: 2.50% +/- 0.025%

Nitrogen: Balance

GMIS

CC-185413

3.02% Propane/Nitrogen
March 30, 2008

GMIS

CC- 88820

1.005% Propane/Nitrogen
April 07, 2010

Propane
HP5890-11
3336A59393:
GC-FID

February 11, 2008

Analytical uncertainty and NIST Traceability are in compliance with EPA-600/R-87/121.

Certified by:
Date:

Xon A A
e //&&0@{
February 22. 2008

Unmatched Excellence

2584 Pemberton Drive ~ Apopka, Florida 32703 ~ Phone (407)-282-2990 ~ Fax (407)-282-3313

~ www.liquidtechcorp.com ~



Liguid Technology Corporation

Industry Leader in Specialty Gases, Equipment and Service

Certificate of Analysis

- EPA PROTOCOL GAS -

DO NOT USE BELOW 150 PSIG

Cylinder Serial Number:
Cylinder Volume:
Expiration Date: March 43, 20410

Cylinder Cutlet: CGA 350
Cylinder Pressure: 2000 psig, 70'F

Analytical Data

EPA PROTOCOL, Section No. 2.2, Procedure G-1

Nitrongen: Balance

ERALEE. § SEoA R LA SEER M N

Reference Standard{s):

SRM/GMIS: GMIS GMIS

Cylinder Number: CC- 88820 CC-185443
Concentration: 1.008% Propane/Nitrogen 3.,02% Propane/Nitrogen
Expiration Date: Apeid 07, 2010 March 30, 2008

Propane
Make/Model: HPSES0-1
Serial Numbern 3336A59393
Principal of Measurement: GC-FID
Last Calibration: March 02, 2007

Analytical uncertainty and NIST Traceability are in compliance with EPA-B0O0/R-97/421.

Certified by: /ML .Q.w/

Date: March 24, 2007

Unmatched Excellence

2564 Pemberton Drive ~ Apopka, Florida 32703 ~ Phone (407)-292-2990 ~ Fax (407)-292-3313
~ www. iquidtechcorp. comt ~
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- Blwe Heaven
Q» Technelogiles

2820 SOUTH ENGLISH STATION RD
LOUISVILLE, KXY 40299
502 267 8344

Vapor Recovery Performance Test

Test Id: 000694123-00447
Test for: Motiva Enterprise LLC South

Port Everglades, FL

Unit Tested: McGili VRU CAM T
Test Date: 11/21/2008
Test Personnell Tony Fenton

Strip Chart Recorder Speed: 150

All data fields are rounded 2 places following the deci

display purposes. Internal to the program all data fields

8 digits following the decimal.



Outlet Calibration Information

Allowable range is +/- 5% of actual $pan gas Concentration

Low range span gas concentration
Mid range span gas concentration
High range span gas concentration

Zero span analyzer reading
Zero range analyzer error

Low range analyzer reading
Low range analyzer error

Mid range analyzer reading
Mid range analyzer error

High range analyzer reading
High range analyzer error

Cylinder #

N

[
L
[axiee]

, Cylinder #

Cylinder 4

c o8 oo

ey
(n
L
o

.00

O«
a0 o0




Time Baro Flow P Atm T Exh. T HCin HCout
(mm Hg) (mmHg) (DegC) (DegC) (Vol%) (Vol %)

08:29 76565484 0.007045 18.24344 18.77872 0.011762
09:34 765.5539654 0.009801 18.34535 21.0324 , 0027268
09:39 7655746221 0.007007 1888297 22.06389 0.011159
09:44 765.6206009 0.007067 19.00355 21.04519 0.011426
09:49 765622131 0.007017 19.36802 221315 0.010976
09:54 7656225661 0.006995 1917712  22.8629 0.00112
09:59 7656039795 0.006989 19.38314 2286748 0.046471
10:04 765.5914985 0.00698 19.50649 2299529 0.052294
1009 765.597514 0.007057 19.94182 23.92786 0.018585
10:14 765621591 0.006912 20.13357 24.15518 0.018718
10:19 7656087949 0.006945 20.05656 24.10736 0.054694
10:24 7656290016 0.006882 19.93237 24.18981 0.065448
10:29 765.6301867 0.006976  20.3653 24.61092 0.074689
10:34 765.6066197 0.00689 20.11994 24 06591 0.118209
10:39 7655481149 0.007026 20.33011 24.26448 0.127789
10:44 765.5074016  0.00688 20.3926 24.75806 0.005884
10:49 7654565024 0.006983 20,9739 2424224 0.001112
10:54 7854093386 0.006952 2104781 241397 0.028627
10:58 765.3555292 0.007 20.77845 2502442 0.027941
11:04 7653064451 0.006978 21.41236 2516566 0.068987
11:08 7652702172 0.006961 21.17827 2455844 0.079781
1114 7652405747 0.008931  20.8883 24.22281 0.00101
11:19 765.2354143  0.006999 2150004 24.40711 0.0011
11:24 765.2214 0006931 21.55458 24.558 0
POST CALIBRATIONS:

Outlet Span Check completed at 11:25 the reading is 2.48 %
Outlet Zero Check completed at 11:26 the reading is 0.00 %

VE
{m)

16.02986
4589831
16.54164
0.046888
6.551032
26.67216
19.1878
8.09338
28.06631
14.58223
10.36923
23671
24.88404
1.090854
14,37417
13.36718
0.123556
3.182064
32.47947
1579358
0.447241
3.984747
2.600643

0

0.05

6.55

26.61

19.14

8.07

27.90

11.52

S 10.30

23.51

24.68

1.08

14.27

13.25

0.12

32.16

1563

0.44

ME
(mg)

3490.34
2293088
3378.19
9.84
1316.08
545.41
16278.26
7723.59
8473.09
3943.94
1031112
28158.33
33739.02
2344 .96
3337568
1426 64
2.50
1660.78
16443.02
19731.1¢
647.45
7311
51.93

0.00



PRELIMINARY TEST RESULTS

Average Barometric Pressure was
Average Flow Pressure was
Average Ambient Temerature was
Average Inlet Concentration was
Average Outlet Concentration was

Total volume emitted was
Total Volume Emitted standardized w
Total milligrams emitted was

Accountable gallons loaded was
Total gallons loaded was

Accountable liters loaded was
Total Liters loaded was

Accountable milligrams emitted per liter loaded
Total milligrams emitted per liter loaded was

765.50 mm Hg
0.01 mm Hg
20.11 Deg C
0.00 Vol. %
0.038 Vol. %

325.06 cubic meters
323.83 cubic meters
216118.35 mg

108,925 gallons
112,200 gallons

412,281.13 liters
424 677 .00 liters

0.52 mg/L.
0.51 mg/L.
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VOLATILE ORGANIC COMPOUND EMISSION TEST REPORT
OF THE
MOTIVA ENTERPRISES LLC

PORT EVERGLADES, FL TRANSPORT LOADING TERMINAL
SOUTH

ON THE
McGILL CARBON VAPOR RECOVERY UNIT
ON
NOVEMBER 20, 2008
REPORTED BY: BLUE HEAVEN TECHNOLOGIES

2820 SOUTH ENGLISH STATION ROAD
LOUISVILLE, KENTUCKY 40299

TEST PERSONNEL: TONY FENTON




In reference to the Motiva Enterprises LLC Air Emission Source Test conducted
at the Port Everglades, Florida Transport Loading Facility on November 20, 2008 and
described in the following report;

1 certify under penalty of law that the information provided in this document is
true, accurate and complete. | am aware that there are significant ¢ivil and criminal
penalties, including fines or imprisonment or both, for submitting false, inaccurate or
incomplete information.

by:. 2214)“11

ﬁ)ﬁy Fenton
Technical Service Group
Blue Heaven Technologies
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EXECUTIVE SUMMARY

The Motiva Enterprises LLC terminal in Port Everplades, Florida is a bulk transport
loading facility for Gasoline Products.

The products are bottom loaded into transport tankers and the displaced hydrocarbon
vapors are balanced 10 a McGILL CARBON ADSORPTION / ABSORPTION VAPOR
RECOVERY UNIT (VRU).

This facility was source tested for air emissions on November 20, 2008. The purpose of
this test was to confirm proper operation of the VRU and verify compliance with
applicable VOC (Volatile Organic Compound) air emission requirements,

The Gasoline Terminal Air Emission Source Test was conducted in accordance with
procedures established, and the test methods referenced, in the Code of Federal
Regulations; CFR 40, Part 60, Subpart XX. Specific procedures used include:

EPA TEST METHOQD MEASUREMENT

Method 2A Fxhaust Vapor Volume

Method 258 Inlet and Outlet VOC Concentrations
Method 21 Potential Leak Sources

40 CFR 60 Subsection 60.503 (d) Transport Loading Maximum Backpressure

The results of this air emission lest demonsirate that this source is in compliance with all
applicable Federal and Local requirements. A summary of the data is presented below:

TEST PARAMETER MEASURED VALUE REQUIRED VALUE

VOC Emissions 0.71 mg/liter 35 mg/liter

Method 21 Leak Testing was performed on the day prior to testing. A portable LEL
Meter was calibrated using a 500 PPM Methane calibration gas and used to check for
Leaks around all fittings, flanges, valves and any other exposed potential leak source. No
Leaks above 500 PPM were found.
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TERMINAL OPERATION AND DESCRIPTION

Light petroleum products are bottom loaded at four loading racks at the Motiva
Enterprises LLC, Port Everglades, Florida South terminal.

The terminal is equipped to load Regular, Mid-grade, Premium Unleaded Gaseline,and
Diesel fuel products onto transports.

Each rack is equipped with vapor recovery hoses positioned at the transport loading
positions for hook up to the Vapor Control System. The vapor hoses and associated
piping transports the vapors to the VRU. The system also employs a liguid knock-ont
tank and pressure / vacuum relief vent upstream from the VRU.

A general overview of the loading rack layout is shown on page 9.
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MeGILL VAPOR RECOVERY UNIT

The terminal is equipped with a McGill Adsorption / Absorption Gasoline Vapor
Recovery Unit. Hydrocarbon vapors enter the McGill VRU into one of two Carbon
Adsorbers. The Hydrocarbon - air mixture flows up through the absorber where the bulk
of the hydrocarbons are absorbed. The air continues through the Carbon Adsorber and is
vented 10 the atmosphere. The saturated carbon is then desorbed by employing vacuum
regeneration at 27.5” Hg Vacuum, while the second Carbon Adsorber is receiving the
hydrocarbon - air mixture generated in transport loading activity. The purpose of
regeneration is to restore the carbon to a level where it will effectively adsorb
hydrocarbons again. The two carbon adsorbers alternate between adsorption and
regeneration at 15 minute intervals.

When a Carbon Adsorber is in the regeneration mode, a liquid ring vacuum pump pulls
the hydrocarbon from the carbon. The rich hydrocarbon vapors from the Carbon
Adsorber are mixed with the vacuum pump seal fluid and are discharged to an Absorber /
Separator.

The liguid hydrocarbons are condensed and separated from the seal fluid in the separator
compartment and are discharged back to a holding tank. Any remaining hydrocarbons
pass up through the packed Absorber tower and are contacted by a fresh stream of
gasoline which absorbs most of the remaining hydrocarbons. The small amount of
hydrocarbons that is left then leaves the top of the absorber and is directed back to the
Carbon Adsorber where the whole process is repeated.

The McGill Vapor Recovery Unit is illustrated schematically on page 10.
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MEASUREMENT AND DATA ANALYSIS

The NonDispersive InfraRed (NDIR) analyzer, turbine flow meter, exhaust vapor
thermistor and exhaust pressure transducer are connected to the VRU exhaust stack in
order to acquire their respective data. A quad check valve assembly is employed to
provide for proper VRU regeneration air flow and allow one turbine meter to satisfy both
carbon vessel measurement requirements.

The barometric pressure transducer and ambient thermistor are located in close proximity
to the VRU in order to acquire ambient atmospheric conditions for use in subsequent
standardization equations. A test schematic depicting general test equipment
configuration is included as Figure 3.

Each transducer data channel is scaled and connected 1o the computer input board. Using
an operations code program each input channel is read 25 times in a 5 second interval and
mass, flow, concentration, temperature, and pressure values are averaged and stored in an
array for subsequent use.

After sixty 5 second intervals (5 minutes) the hard disk array is polled and average values
are determined for concentration, pressure, and temperature, These values along with the
flow for the 5 minute period are used to compute the mass emitted for that 5 minute
period. These averaged and sumumed values are then printed out as the 5 minute interval
data and are again stored on hard disk until the six hour test period is completed.

Upon completion of the test, the 5 minute interval data is polled to determine test
averages for Inlet and Outlet VOC concentration, pressure and temperature data for all
test intervals during which VRU exhaust flow was greater than zero and volume and
milligram emission data is summed for all 5 minute periods to arrive at a final test period
total.

This data acquisition methodology essentially represents a series of very short (5 second)
intervals during which VRU operation is measured, averaged and standardized. This
effectively removes all judgmental decisions from data reduction processes and provides
a technically unbiased analysis of VRU operation,

Additionally, pretest and post test vapor analyzer calibrations are conducted, along with
an hourly analyzer calibration drift check verification. Following the conclusion of the
six hour test the loading rack volumes are calculated and final mass emission values are
determined.

Copies of the transport loading rack sheets, hydroearbon analyzer strip charts and
computer print outs are attached as Appendices to this test report.
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5.

TEST FQUIPMENT

ftem

Thermistor Temperature Probes
IBM Compatible Computer with 16 Channel, 12 bit A/D Input Card
CGastech Land Surveyor Combustible Gas Indicator
Setra Model #261 (or #264) Variable Differential Pressure Transducer
Setraceram Model #361 (or #304) Digital Barometer
American Meter Co. 8” Turbine Flow Meter
Strip Chart Recorder, either:
Yokogawa VR 200 View recorder
Yokogawa VR 1800 six pin recorder
NonDispersive InfraRed Analyzers (NDIR), either:
Horiba PIR-2000
Horiba VIA-510

OFC / Summit Analyzer Model 702D
Enviromax 2010 NDIR analyzer

All equipment specifications are shown in Appendix B along with available calibration
and accuracy information.
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EXAMPLE CALCULATIONS

T, = Ambient Temperature (° Celsius).

P, = Barometric Pressure {(mm Hg).

L, = Total volume of liquid dispensed from all controlled racks during the test

period (Liters).

V. = Volume of air-hydrocarbon mixture exhausted from the processing unit
(cubic meters).

Ve = Normalized volume of air-hydrocarbon mixture exhausted
(Cubic meters at 20° Celsius, 760 mm Hg).

C. = Volume fraction of hydrocarbons in exhausted mixture

‘olume Yo as CyHy/ 100, corrected for methane content, if required).
q )

T, = Temperature at process unit exhaust (© Celsius).
P, = Pressure at processing unit exhaust (mm Hg. absolute).
M, = Mass of VOC emitted (milligrams).
(M/L).= Mass of hydrocarbons exhausted from the processing unit per volume of
liquid loaded (mg/liter).
(M/T), = Mass of hydrocarbons exhausted from the processing unit per unit ime
(Ib/hour).
Constants:

0.3858 = (273,2° C + 20" )/ (760 mm Hg) Normalization Factor.
1.83 x 10° mg/m’ = Standard Density of Propane (C’HY).

454,000 = Conversion Factor mg/lb.

3,785 = Conversion Factor Liter/Gallon.

B. Caloulate the Following Results for Each Period of the Vapor Control System
Operation;

(1) Volume of air-hydrocarbon mixture exhausted from the vapor control
system:
Ve=(Vy-Vy) (meters)
{where subscript ; refers 1o final and subscript ; refers to initial)
V. = Totalized volume from flow rate and time records.
25 Normalized volume of exhausted mixture:
V., = (0.3858° Kelvin/mm Hg) x V. x P (meter’)
(T, +273.2)
{3) Mass of hydrocarbons exhausted from the vapor confrol system:
M, = (1835 10° me CHY) x (Vo) 3 (Cy) (mg) (equation B)
meterd
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Loade
(M/L), = MJL, (mg/liter)

(M/TY), = (M/L), x I b3 3.785 Hter x Acct. Gal {(Ib/hr)
454,000 mg 1 gal TestTime

E. Calculation for Efficiency (if used):

Unit Efficiency = [1-(outlet mg / inlet mg)| x 100%
Where inlet milligrams is derived using inlet concentration and volume of liguid loaded onto
transports, assuming a vapor growth ratio of 1:1 and no gross leaks.

This is an example calculation only, and not an interval from this test. This is intended to clarify
the computer method for arriving at the VOU mass emitted data for each test interval.

Barometric Pressure (Baro-P) = 768.4 mm Hg  Volume Emitted (VE) = 42.9 m3
Exhaust Pressure (Exhanst-P) = 1.0 mm Hg Milligrams Emitted (ME) = 436931.5 mg
Ambient Temperature (Ambient-T) = 16.8° C Outlet VOC Concentration = 0.55 %
Exhaust Temperate (Exhaust-T) = 18.3" C Inlet VOC Concentration = 34.0 %
Volume Emitted Standardized (VES)=43.6 m’

purpases onfy,

1.} Therefore, tor this calculation:
0.545 % lowest possible value before rounding for display
HCout = 0.55 % wvalue displayed (after rounding)
0.554 % highest possible value before rounding for display

43.55 m" lowest possible value before rounding for display
VES = 43.6m° wvalue displayed (after roundiog)
4364 m° highest possible value before rounding for display

2.y Using the above values in the previous equation B we have:
(1.83 x 106) x (0.00545) x (43.55) = 4343459 mg
436,931.5 mg

(1.83 x 106) x (0.0055) x (43.6) = 438,834.0 mg

(1.83 x 106} x (0.00554) x (43.64) = 442,431 0 mg

Note: The value for ME printed by the computer for this interval is 436,931.5 myg. While this is
not the result produced from entering the printed values for HCout and VES into Equation B, it is
the result produced by the caleulation carried out on the stored computer data, prior to rounding
for display.
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DATA SUMMARY
TERMINAL DESCRIPTION Motiva Enterprises LLC
Port Everglades, FL
VAPOR CONTROL UNIT TYPE McGill VRU
TEST DATE November 20, 2008
TEST PERIOD 07:15—13:15 six hrs.
AVERAGE AMBIENT TEMPERATURE 67.1°F

AVERAGE OUTLET CONCENTRATION (as Propane)  0.046 % by Volume

AVERAGE INLET CONCENTRATION (as Propane) 48.91 % by Volume

TOTAL PETROLEUM LOADED 381,835 gallons
ACCOUNTABLE PETROLEUM LOADED 316,935 gallons
AVERAGE HYDROCARBON EMISSIONS 0.59 mg/liter
{Calculated with Total Loaded Product) 0.31 ib/hr
AVERAGE HYDROCARBON EMISSIONS 0.71 mgfliter
(Caleulated with Accountable Product Loaded) 0.31 ib/hr
NUMBER OF TRUCKS LOADED 49

NUMBER OF LEAKING TRUCKS 0

VOLUME OF LEAKING TRUCKS 0 gallons

MAXIMUM PRESSURE AT TRUCK VAPOR HOSE 9.0” H,0
STRIP CHART RECORDER SPEED 150 mm/hour

UNIT EFFICIENCY 99.92 %



COMPUTER PRINTOUT LEGEND

AMBIENT-T. Ambient Temperature. ... orvennneonens © Celsius
EXHAUST-T.oirccns Exhaust TEMPErature. ..o emrerrvecasneens ° Celsius
EXHAUST-Poiiiccins Exhaust PIeSSUre. oo mm Hg
BARO-P.coiiiiiie Barometric Pressure. ..o mm Hg

HOML e Inlet VOC Concentration (when used).......... % by volume
HCOUL e cnne Exhaust VOC Concentration.......coevinicens Vol. Fraction
VES oo Flow Through Turbine Meter. ... m’ std,

ME. s Total Milligrams Emitted......ooooins mg of VOC
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Motiva Enterprises LLC
Port Everglades, Florida
Terminal
(NOT DRAWN TO SCALE)

3 3 3 3 Pressure Relief
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2 2 2 2
| | | | N Q MQ(}I” VRU
4 4 4
5 5

———— Above Ground Vapor Line
0 0 0 0

Ethanol Vapor Line —!
BAY4  BAY3 BAY2  BAY] anol Vapor Line

LEGEND
Pressure Relief

0 - VAPOR HOSE Vent \
1t - REG. UNL. o
2 -PLUS UNL. Above Ground "
Knock Out Tank
x

3 - PREMIUM

4 - DIESEL

5- ETHANOL
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ACTIVATED CARBON VAPOR RECOVERY UNIT SCHEMATIC
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VAPOR RECOVERY UNIT TEST SCHEMATIC

The Jordan Sarvice Co., Inc,
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VRU

1
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Test Equipment Diagram

Note: Not to Scale
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APPENDIX A

TRUCK MONITORING DATA SHEETS
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}Pmductg Contact Finanoing

VIA-510 Gas Analyzer

Features

+ Selectable response time

3
E
EE

frreet =

» Selectable outputs: 0~1 VDC or 4-20 L - o e _

mA
A

+ Digital outputs indicate malfunctions or
calibration failure)

+ Measures CO, GOz, NOx, 502, CHa,
C2Ha4, and NQO2; others upon request

Qverview

The VIA-510 series of general-purpose gas analyzers provide continuous monitoring of
concentrations of the specific sample gas. The analyzers can be operated from controls on the
front panel or by commands from a remote computer. Measurement results are displayed on the
front panel and are available to remole data logging systems through an industry-standard
interface.

The VIA-510 series can be used for a wide variety of analyses and tests, such as industnal
process control and composition analysis, environment-related atmospheric and fixed-source
emissions monitoring, and automobile emission analysis.

These analyzers use the infrared absorption method which offers superior sensitivity, selectivity,
and stability.
They are compact and compatible with a variety of OEM analysis equipment

A high level of sensitivity is achieved through the use of a dual-beam NDIR analysis method.
Horiba's patenied

chopper motor assures continuous long-term stable monitoring. The analysis mechanism and the
amplifier are combined in 2 single unit. The highly accurate performance makes the analyzers
suitable for process monitoring

and control.

Specifications
Standard Ranges

Gas Minimum Maximum
Carbon monoxide 0-50 ppm 0-100%

hitp/fswww environ hilhoriba.com/viaS10.ium

8/19/03



(CO)
Carbon dioxide (CO2) 0-50 ppm 0-100%
Nitrogen monoxide  0-100 ppm 0-100%

(NO)

Sulfer dioxide (502)  0-100 ppm 0-100%
Methane (CH4) 0-100 ppm 0-100%
Ethene (C2Ha4) 0-100 ppm 0-100%

Nitrous Oxide (N20)  §-100 ppm 0-100%

Performance

Lowest detection limit: 1.0 ppm

Repeatability: + 1% of tull-scale

Response time: Selectable

Zero drift: < 1% (full scale) per day

Span drift: < 2% (full scale) per week
(R1812410 8.

Aftp//www.environ.hif horiba.com/via510.htm

Copyright 2003 Horiba Inc.

8/19/03
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ONE TO SIX GAS PORTABLE MONITOR

Gas Dgtéct’idn FérL‘ife »

Features

» Simuitaneous detection of up to &
different gases
Over 250 gas monitoring configurations
Wide range of toxic gases
PPM [ LEL hydrocarbon detection
Powerful tong-life pump up to 125 range
with filters
s Low flow pump shut off and alarm
+ Methane elimination switch for
erwironmental use
« Security “Adjustment Lockout Switch”
« Up to 30 hours of continuous operation
« Alkatine or Ni-Cad capability
IR Sensors available for 50% COg,
100% LEL CHy, and 100% volume CHy
Transformer testing version available
Datalogging option
Autocalibration
Dual hydrophobic filters {most versions)
s Ergonomic RF1/ EMI/ chemical / weather
resistant enclosure
Intrinsically safe design, CSA {C/ US) &

} e ® s
@ (SB UL Classified {most versions)

"

* & @

® & @ ®

§
|
|

i
i
i
.

RK is proud to offer the most versatile portable gas deteclor on the market. Equipped with features that are nolt available
on most competitive units, the EAGLE is a powerful instrument that does more than offer slandard confined space protec-
ton. Deleclion combinations never before offered in a portable gas monitor are now available featuring the induslry’s
widest selection of high quality long life and field proven sensors

The EAGLE features include PPM or LEL hydrocarbon detection at the push of a buttor, infrared sensors for COZ and com-
2 MO mﬁonm) including ‘UO\/nvmu'ﬂ@ methane, a methane elimination switch for envirmmenfai applications, a long

¢ gases ant ¢ 2 ranges, af fhy J ¢ ts waler resistant performance
very from ant sampling locations, the EAGLE has a %c)ﬂq internal pump with a fow flow
o‘f and alarm, which can draw samples up to 125 feet even with the dual hydrophobic filters in place. The EAGLE
will Cunmmouoiy operate for over 30 hours on alkaline batteries or 18 hours on Ni-Cads. A variety of accessories are also
available to help satisfy almost any application such as long sample hoses, special ficat probes for tank testing, datalog-
qing. continuous operation adapters, remote alarms and strobes, and dilution fitings just 1o name a few

With its ergonomic design and large glove friendly bulions. the EAGLE offers easy access to controls such as autocal

o alarm silence, demand zero, peak hold and 2 wide ty of other fealures Each channel has two alarm fev
els plus TWA and STEL alarms for toxic channels. The two alarm levels are user adjustable and can be lalching or sell
.rm@"mq Ruguo\f, reliable, easy to aperate and maintain, the EAGLE is the solution for just about any portable gas mon-
H (ba§

RKI instruments, Inc = 33248 Central Ave Umen Csty Ch - Phone (813(} 7%5165 (sm) 441.5656 + Fax {510) 441-5650

World Leade, n Gas Detec tion & ‘%@ﬁsor Tnchr*oloqv
www.rkiinstruments.com



EAGLE™ Model

I

Weight

i
[IERiE
i

Oetection Principle

Sensor Life

Sampling Method

Display

Alarms

| Alarm Method

| Controls

Operating Ternp. &
Humidity
i it S

j tndication Accuracy Maximusn vanance

Enciosure
wmer W\H\O\;\ amage
'n(nm\e(’ handle
IO IP U DS
Dimensions 105 L 58" Wx 7’

Cataytic combustion,

,M'm\ Ctmmica\ resistant, RF} 7 EM| coated hi:'c;h impact

. Can operals inrain or set intp 2.5" ¢f
E{gonomimi!y balanced with rugged top

i

olectrochemical ce

under normal condition

Mg ;)er channel pfm TWaA and STEL ale

iQp Display

ight. avtomatic

f Gases & Detectabie Ranges |

| SE————

Standard Confmed Space Gases
0 - 100% LEL
Q - 50,000 py

‘réy{immmcm (CH,,

4% Vol,

- 1 ppm
0 - 200 ppb

P
;- ’O 000 ppm

for levels, iatching or

friendly push buttons for opera
ﬁwom also ac

\ afkd {res.

gmf} is al f mum{! w‘

I

i . P
{ Response Time } seconds o 90%

{tor most gases)

using standard 5 N hose

L -
| T | V T
Hydrog Sulfide (H,S P
{ Hydrogen Sulfide (H,5) 30 o
! Methane {CH, ¢ - 100% LEL
{ G- 100% Vi

Vol
- 100% LEL
- 30% Vol

Safety Rating

Standard Accessories

gas versions o
. Remote atarms
« D Htion m(n

Optional Accessories

p

SRS Oper
» Exira toud buzzs
. Lx“fensmm probes

VG(

115 VAC, 220 VA
nogdapte

hydrophiobic fitfer

s 1, Division 1, Groups A, B, C and D

fied {most versions}

sions with more thun 2 1oxic sensars)

{50/50}

12vhe

TG

from !‘m shove htt
Special Features
. Low flow alarm shuts pump off 10 avoid
damage 1o ostrument
notish

s in g

.+ Single gas tion capabil
. Methaoe elimination switch for

i
H
] environraental applications,
]
§
i

o Securily "Adjustaent Lockout Switch”
. Confirmation beep {sflenceable}

5 EPA Mathod 21 protocol for fugitive

st appiications

3248 Central Ave Unio
‘RO\Z"\ 754-5165 « FPhone (510
Harki@rkiinstruments

n iy, CA 94587
441-5

CoOn o« WWW TRI

180 90012000

56 ¢ Fax {510} 441-5650
Srumsils.com
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Air or Non-(

Model 264

Very Low Differential Pressure Transducer
Unidirectionat Ranges: 0-011w 0-100in. W.C.
Bidirectional Ranges: 0- 105100 -150in W.C.

nducting Ga

etra Systems 264 pressure gansducers

pressure and convert this pressure
difference to a proportional electrical gutput
for either unidirectional or bidirectional
ure ranges. The 264 Ser offered

.

with a high jevel aratog 0 to 5 VDC or 4 to
20 mA Quipu

Used in Building Energy Managemant
Systerns, these transducers are gapable of
measuring pressures and flows with the
accuracy necessary for proper building
pressurization and air flow contyol

The 264 Series transducers are avallable for
aif pPressuse 1 as low as 0.1 in WO full
ate 1o 100 in, WOt seale. Static standard
accuracy s £1.0% futi scale innormal ambient
remperature enviconments, but mgher
accuracies are available. The units
temperature compensated to 0.033% F
thermal error over the temperature 1ange <
FF to + 150°F

are

The Modet 284 utitizes an improved s
the
55 steet diaphragm and
steel electiod
diaplray

Positive pressure maoves the
1 toward the electrode, increasing
ance. A deor i pressure
y from the

intess steel micro-tig welded sensor
tensioned staind
insulated stainle
Close o
capacitor

Change in Capaci
a linear DC electrical signal by
= electronic o

sensor aliows up to 10 PS
i direction) with no
ddition, the parts that
s thermially matched
promaote improved
performance and excellent long

termperaty
rerm stat




Model 264 Specifications

Performance Data Environmental Data Etectrical Data (Voltage)
ferviperatuee Cireuit W [Gom bre G

Qgerating F () 0o +175{-1810 +79) Excitation 10 VX
Stz PO 17 Outpu Biphvix”
b Bidirectional output & 2600

DRSS

Output bnpedance 5

. MMxloa&an»M4 afﬂ'dmmmqedh.
IBQM;JJI fatorysa A5 (.25 mV for optiondd aroes]
S [t Scale) ouagan bty st v wittin £ 50 (i +25 i for
OpHOn AFRS),

Electrical Data (Current)

Cireuit 2-Wee

Lo Term Stab Output’ 410 20m8”

Bidirectional output 8l 1o

Position Fifet
{Unitis

Womnees
Maximum supply vol
{Resistance of -~
\d'!l‘d!(’ﬂ atfactrys

*“Terw oitpul Fctory sit Lo i
*“Span {f1al Scale) eutput Factory se o wiki +0. Nmf. OB Ak

(wm.mlm,
Optonat 1727 Conduit Electrical Enclosure D«nensums

P(essure Media
v sifrlar on Condcting gases

s 0alT

Outline Drawings

Code T1 Electrical Termination Dimensions

ORDERING INFORMATION
Code all blocks in table,

Example Part No. 2641285WD1 1110 for 2 764 Transducer 010 25 in W Renge, 4 10 20 i Qutput, Terminat Strip Dlectricat Connection. and £ 1% Accuracy.

elenl- L1 e N
LLJLH_LJ ijl 1 {”?3 1 Lij

Hodel Differential Bidirectional Gutput Hlee. Termination
BA1=260 oR1WD = O 0linWC  ROSWS = +00SRWC 11= 420mA Standard
RZSWD = 00025 WC  ORTWS = 101R W W= fosVIX T = Rermind Suip
ORSWD = DOSInWE  RISWB = 1025w
BOTWD = Olo1in Wl ORSWE = £05in Wl Kt = 17 Condlt :
IREWD = Cl25nWC OOTWE = tioWC Ernclasure F oo H025%FS

OO3WD = Ot 3in WO IRSWB = +15mWe G = +1%55

G5WD = Dlodin Wl ZROWE = 50 WC
GIOWD = Qo i0in W OO5WE = i WL
GISWD = O 15in We TREWE = +75in W
O25WD = QL2 W G10%B = +i0inWo
O5OWD = Jlo Xy Q25WB = 25N W0 .

- . 3 cortact Fact for versiors mod shown.,
10WD = DWW DSOWE = £50in WC Prease tfastory tor

okt It e ard

d e oodist B e‘r o




DATUM 2000™

Manometer w/Transducer Installed

| The DATUM 2000™ Manometer IS a complale system

with buili-in pressure of vacuum transducer. Awide
selegtion of standard ,u@,mf}@s [%]
for gauge.

MRASUT2IMENs

|
1§
;
|
[
i
|
i
!

s

The tran wr instatied i the Manometer opera
ore of the two channel meter. €

Vr‘f"" OF cuvent

[
!
3t |
f |
¢ reMmOle StruCTent !
icer Modets 204, 2040, 238 |
alladon in the 174 DI |
i
DATUM 2000™ Manometer Transducer Specifications
wittodels 204/2040 witModel 239 wibodel 270
Type of Pressure
Mleasurement Uifferer |
Cauge |
Baromaelsic ;

Standard Ranges

01025501002 o b 102050,
5061000 psig
w25
10 psta

O f)«, 102
W

[

o
o
ot

vr)f‘

System Accuracy (RSS)

BOR% S F 2 digits

Thermal Effects
Pro + 5

?{”'7 Shitt

a4 g

a1

GC7 max £ 4 digits

i d 4 dgigis
35 max 4 (igits .04 max. & 4 digits
Pressure Fittings

POyt

RPT ireing

YB2T NPT intarnal
aves

Relerence

Pressure Media

ibie
s steet OF gas COmpat
Gized H061 with at

aharin

Fondansin

nard 2

Rt
Rdog

Anatog OQutput
w5 VO o

Ora g essure

Dicheecional ¢

[

Mﬂ!"

&Ww

;
|
i
|
i
i
i
j
i

i
}
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Fromnt Panel

fop View Veter

Side View

e Pontisd

Alaiirt

Front Panel
Manometer

7.00

378

Ordering Instructions

DATUM 2000™ Meter only
Drcter as DATUM 20001 fi
canverter of DATUM

vty ELrOpe

(-2 1on

2-00NgG Turel

DATUM 2001 Meter with One
Transducer or Transmitter Set-u

{ 3

DATUM 2002 Meter with Two
Transducers or Transmitters Set-up
oy o

DATUM Manometer with Transducer
instalied

Yo order @ e

811825
i factony £

lenghs above 25 [ of Cabile.

scification 1 10 change withOul NOHCe

159 Sw.
Baxborough, Massachuserts 01718
Tetephone: 978-263-1400 + Fax: 978-264-0292

800-257-3872

U




Advanced Reliability and Securily
- frummat sonstrdion and 4k el

© Water and dust-proof front panel {complies with 1EC529-1P60
and NEMA No 250 TYPEA™) ~txcept for external ing test.

* A mechanical lock with removable key is provided to securely
fateh the fromd panel door This forbids access to the power
switeh and ramovable media

* Redlable, non-volatite flash memory is ysed for internal data stor-
age operations with ECC” funclion. * £C0 firer Theck ang Correct

 vigilantplant:

1he deer path speretiong! exeellence

The new DXAdvanced DX1000N features an inner
chassls that can be removed from the case via
the tront panel of the Instrument. This provides
access to all of the internal components of the
DX 10008 from the control panel without haviag
to access the rear of the aait or disturh any of
the field and power sopply wiring.
Functionallty, appearance, and panel cutoul
dimensions are the same as those ef the
standard BX1000.

Advanced Performance
- iihrsead messenan

* High-speed measurement of up 10 25 ms
(OX1002N o DX1004N using fast sampling mode)

Advanced Memory
« iltah ey bt Wiy el Bemmiile Bty

" Supports ep to 200 MB of non-volatile, internal flash memory
for reliable, fong-term data storage

= All models include @ CompactPash drive. Bugged and readily
availabie Compactflash cards {CF cards) serve as the remov-
able media, and are available as optional accessores.
Supparts USB Flash drive with optional USB intertace.

Advanced Display ang User Inlerface Functions
- By st g Senn sortien
* USB keyhoard & remote cardrof options for text entry

* Versatile, standard display modes
* Jump to your favorite screen with the Favorite key

Advanced Conneclivity

= it} Eilerng sumesiily ond
v ENENER HOEHG IS

* Standard Ethernet interface

*dnctudes Web server and E-mall messaging tunctions, ¥
synchronization (SNTP}, automatic network setup (OHCP),
yranster (K193 and more




Application Software (DAGSTANDARD for DXAdvanced)

Every DXAdvarced unit inclydes a DAQSTANDARD solware, which is used for aft data
fle dispiay and reparing functions, including printing and conversian 10 comman file
togmats. In acdition, t ingludes a conliguration fool that is vsed to fufly configure the unit
in both an-ine {via Ethemel communications) and off-ine {saving and loading files from
he media) modes, Configuration lles can aiso be archivesd on the PC

Models an

o Suffix Codes
S L -optary
el

413970 2RO TR

. LR St custstor
s (Fast aampling - 435903 10040 1%
N ! Hor sorow Yot formminad) N
LS st Saray 1R 25 6 8315922 100015
3 Fost somphe 2t . 4389 2500240.1
6 ch. 1 5 (Fast semp¥ng moda: 126 me) St rmsisiar (o svampod 5920 SO0 40,15
DXIGI2H 12 or 13 Fast atmpiog modo 125ms) g teertinal) A2 0%
ttgmal -1 Standars momory (B0 M1} 435002 10040.1%
FBONOTY -2 Largs mamory (200 MB} CF cond paagsor TTZO80 -
Edumat moda 4 CF cord {whthy modia) TTI00) 128 8
7 256 16
Dispiay targusge 2 EnglishiamanFamc, dogF, (51 CF cord Fidioi f; o
eummrwinie: tna) 77203 217 4
Op it Aont output Z peirs Tt 77200 1oe
NS i g T .
- Pl NA'w N Mounsng broci! BEROEX -
‘A AT E4TERA D(y.vs ,. ok kay BETOEEX -
s Al Guta 6 poits 71 72 Praencie control teminat w227 For KB, /KB2 opion
Lo RE-232 iterdncy “3
o HGAZRAKEE irtordoon "3
i FALSIBNS output '2 Dimensions
w2 Cinmped DUt termingt {dotactalse) Pt Gttt T o 1
A Motnematical functons
gt s
M Cut0, Ci25 RTD Inpuy’ sog eolekes BYD (st Uria, men
m2 4 lag isokated RTD "4 fappens. och)
MNE Extoraod wput typs (PRAG 20, PISC, s}
»1 24 VOLIAC power Suopty
Gl Hemia oortol H
TPS2 24V tansmitin: power supply (2 0008} "§
TPs4 ZAVIIC transmsities posss eupply {4 loops) "8
KB Eagy 103 oty (oith ek bearinad *7 °8 e
KBz Easy Wit 6raty fwithont inpud tormingl} 7 pec 3
AIBEY USE mteduin . -
L Puise Inpit [nchadiog comas control nd - = j
mathematical hactions) “$ = el g
£ 3 &
vl Cafibraton pospction keetion B B
3 INS, IAZ e A3 cmerch D 2ontind opatase D TAT brod 51T Gk e Sntiiont Kogabee N g j
U E et K o D scrbind MXpedtvon, “4 7ML G e i Jor 0oty DX (ODRM ot DRFOTIN [ it e
5 s oot Bt (TP e cpectinnd, /175, a6 (7 canvess b pecied L s 2
B o Bk [T T spmciBant, FIPS P, 262, IAD fx /3 et e apacbant T s e ey
7SS v M smerk Y mpanibent B osen Tk ATB I apescinn. amnon inend el (4333T7) '8 ke -
G s s o P specihed, (AL AHLARY, [TPE or STPEE (hievs o seciunt. At oot an of JRE Y oann For mors dsshs o0 B o, wee e DUHOYNEEN taomkorg Broin 4, 3503 016},
B gt TRt For ot Senalts o0 9 ppeoaions, set e DXHOON Epecthosicrs {5 D40 01EY
Coamtor st DX Acaerons 8 T g - T
i, . oo M i Mo e UhieS o bedmrentn of Mo Dot e ivael
Applicsiion Sofiware o b i

- i
B in & Fiiates e Gt of Rt COrpimmiary i
e sy g a3 G Piroers YRS 1 W (ool e rlive Bestemarks o toeemarts |
i
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OHAL20 T 000 ke SN

A Yok pgarmes Comedtracst te ndustry Wt doas Yokogown vighons mon s be hiwe of yout businesi? Guodily. Thioogh produch ot oo
but b the ground up td gmsted o e bysl hout, you'te eassen confiuous eperafivn and mor upie
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Amverican Meren

GTX Gas Turbine Meters
Data Sheet

Amernican Meter's gas turbine meters bring together
refinements in design leamed from years of application
experience. GTX turbine meters are based on the
standard GTS turbine meter design with the removal

of certain features, making thern an extremely cost
effective option for industrial applications while
maintaining meter accuracy and the guality expected
from American Meter products.

GTX meters are available in 4%, 67, and 8" sizes with
maximum allowable operating pressures up to 175 psig.
As shown In the features and benefits listed, many of
the oplional accassories for GTS turbine meters remain
available on the GTX Seres, such as medium- and
Iow-frequency pulsers.

Related Bulletins:

fnstruction Manual . ............ .. i 4720
Repair Parts List ... ... oL L RPL 4810
Medium Frequency Pulser .. ... . IMP 6778
Electronic Temp. Comp, .. .. ..., M 4730

Features - Benefits —~ Optional Accessories
* Mechanical Drive Output

2 EHa PR By F o FONT ey Py R P e
¢ Mechanical and Electronic Pulse Cuipu’i&

* Temperature Compensation

» Mechanical Drive Models for use with P&T Correclors
or Electronic Pulse Oulpul Models to interface direct-
ty with popular flow computers.

» Electronic Temperature Compensation with Fixed
Factor Pressure and six-month data storage.

e One Output Gear Train for all meter sizes; reduces
spare parts inventory.

* High-Efficiency Infet Flo-Guide® flow conditioners
to minimize the offects of flow disturbances In shont-
coupled installations.

» interchangeabils Fro-LCalibrated Measurement
Cartridges for easy maintenance.
NOTE: GTX, cartridges it only into GTX bodies.

s Three-Point Accuracy Curve supplied as standard.
+ Five-Point Accuracy Curve (optional).

» Modium-~ and High-Pressure Accuracy Curves
available.

e Carbridge Recertification end Repm'( Services.
» Marcury or Equimeter Comrector Adapter Plates.

» Output Drive: 100 # (4% and 6%}
Output Drive: 1,000 ft (8%)

Comparison Chart

Fratre €3 (134
Pressre Ratings ... .. TS, T20 1480 L L. 075
Beings/ ... Stardard 857 . £ Sett-Lybricating
Lidrication Bemrings/Qer SearingsMo Oder Systerm
Outet Diftuser ... . L. Stadard .o f Hore
Compatiafty ... ..., GT8AccTestST . ... 47X Only
Botors ... AT W3 .. 45° Ordy
Metal or Plastic Pastc Oty

Pulsers ... High-, Medhom-, .1 .. Metum- of

of Low-Freguency Low-Frequency




Capacity Table

45° Hetor Angle
Minimum Pressure
Actuat Drop
Gmax Gein Range Flow Rute inches
Size MSCFH MECFH Crnax/Qemin MACFH W.C.
4% 8 32 15 120 4
6" 3% 8 B 184 &3
8" 66 3 20 3.00 1.6
GTX Basic Specifications {Figure 1)
0% s o
. rEnEe .
Bolts
Material Dimensions Cortridge
Al=aluminum)  {inches) (et Bolt
J Ha ‘Height Torque
Size | Body | Top A B 1 OD. | BD No | fin] | ANSI s} fi-fL}
4* AL Ak | 5B5 | 140 | 800 | T50 8 58 | 160-RF a2 20
8 Al A | 542 | 16:0-141:00 | 569 8 34 | 3E0FF 84 5
a" Al AL 7.42 1 21.0 113501 1175 &8 ¥4 | 15O RF 93 70
B
Note: GTX MAOP = 178 psig Manufachwing Standards
N ; ANSI/ASME MFC - 48 ~ 1886 Figure 1
8.0, = Boit Crcle Diameter N g
AGA Report #7 GTX Specifications

B = Standard

Cperating Temperature Range:
~40°F to + 140°F

-40°C to -60°C
GTX Ordering Information
e &Sire: Maximum Allowable Working Pressure: + Model
47 - 100 mm 175 psi2 bar Mechanical Instrument Dyive Output ondy
6%~ 150 mm 175 psif12 bar Mechanical Instrumertt Drive Ouiput and
8" - 200 mm 175 psi/i2 bar Medium-Freguency Pulse Output

= Index: Clock Type, Odometer Type, None

+ HMechardeal Instnument Drive and
Low-Freguency Pulse Output

« Mercury or Equimeter Correclor
Adapler Plate

@ AMERICAN METER

300 Welsh Road
Buliding Ona
Horsham, PA 10044-2234 USA
Prione: 215/830-1800

Faoe: 215/830-1890

Website: americanmeter.com

Prirtad in U.S A

@CANAD!AN METER

275 Industrial Road

Cambwidge, Ontario, N3H 4R7 Canada
Phone: B77/461-2626 ol free)

Phone: 519/650-1800

Fax: 519/650-1917

Waebshte: canadianmeter.com

ELSTER @ ARMMCO Core - 2000 - 5/02




Traiter 7

Six Month Meter Calibration Serial No; 21429
40 CFR 60 METHOD 24
PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8" TURBINE

DEFINITIONS:

6/21/2008

Mg =Mol. wi of Air (Ib/ib-mole) T, SADSOWIE avg. stack gas \emperawre (“ry
vs =Duct gas velocily (f/sec) Fyg SO1BN0ATC 18MPErature (LU . oros’r)
Qsd =Std. dry volumetric duct flow rate (dscf/ Py =Absolute duct pressure (in Hg.)
K, =Pitot tube constant Puy =Standard pressure (in Hg.)
C, =Pitot tube coeffient (dimensionless) P =Barometnc pressure {mm Hg.)
Del p =Velocity head ot stack gas (in H,0) A FUT0SS SeCUOngs area o1 QuCt )

@

DATA INPUT: please enter the following data using correct units;

30%Flow 80% Flow 920 % Flow

Del p= .05 017 0.41 in. HO (trom pitot tube)

I, = 51 52 £ "G UITOM Mermisiennenmometer)

Py = 0.9 32 6.5 i HO (from pitot tube)
e P 1.681488 54978624 12.14408 mm Hg (calculated}

Prar™ 761.3 761.3 761.3 mm Hg {from barometer)

Dia = 7.875 7.875 7.875 in LD,
rrEREEIRERRes A= 0.3382425  (.3382425 (0.3382425 f’ (calculated from above)

CORRECTED DATA/CONSTANTS USED 1N FORMULAS:

30 % Flow 60% Flow 90 % Flow

Tas = 528 528 528 'K

T, = 501.18 501.36 501.36 X

P = 2992 29.92 29.92 in. Hg

Py = 29.972441 29972441  29.972441 in. Hg

P, = 30.038641 30.20782 30.450554 in. Hg

M, = 28.9644 28.9644 28.9644 1bfib-mole (from Mark's M.E. Handbook]
Cp = 0.99 0.99 0.98 Dimensioniess

K, = 8549 85.49 8549 MUDA-MOE KN, KA

sect ("R}(n. H,0) |

CALCULATE: Average duct gas velocity
V8 = Ko (el p)™ ] ™ [P "Ma)) ™) Eq 298
30% Flow 80 °%Flow 20 % Flow
Vg = 1436348 26 41544 40.85897 (fYsec)
= 861.80939 1584.9264 24515382 (Wmin)
= 26274676 48320827 T47.42018 (m/min)
CALCULATE: Average duct gas volumetric flow rate
Qsd = 3600 vs A Tstd"Ps){Ts*Pstd)] Eg 210
38 %Flow 68%Flow 80 % Flow
Qsd = 18499.0583 34200 349 5332562 (scifhn)
= 308.31755  570.00581 888.76033 (sci/min}

Page 1 0of 2



it

2306.3756
87315532
43.657766

4263.9399 6648.3835 (galimin)
16.142565  25.169693 (meters3/min)
80.742823  125.84846 (meter3/5 min.)

1Y)

INPUT: Average Ves Values from S-minute Test Data Printouts.

Qsd = 4322 80.32 122.6 {cubic meters)

CALCULATE: The Test Meter Calibration Coefficeint.

Ym = (ViE-VO ) x(Tr+273) x { Pb 3 Fq. 2A1
(vmf - Vmi) x (Tm+273) {(Pb + Pg)
Ym = 1.0079026 0.9970606 1.0103721 Al meter coefficients mus! be between

.95 and 1.05.
DETERMINE: The Minumum and Maximum Coefficients.

Maximum Value:  1.0103791
Minimum Value: _0,9970606

Difference.  0.0133485 Must not exceed 0.030
CALCULATE: The Average Test Metar Calibration Coeflicient Value:

A¥G Y, = Sumn of three Ym Values / 3

i

Avg Y, 1.0051141 This value gels entered into computer program

for test trailer constants.

CALIBRATE: The Test Trailer Temperature Thermistors

Reference Thermometer:
Fisher 885-250

Actual Reference 1D 150410
Reading Reading Percent
{Deq. €) {Dea. C) Difference  Allowable
Flow Temperature Thermistor 52 55 -5 7602308 +/-20%
Armbiant Temperature Thermistor 56 55 1.7857143 +H-20%
CALIBRATE: The Test Trailer Barometer Trailer Barometer: Setrg. Model 361
Reference Barometer Princo - NOVA
Actual Reference
Reading Reading
{mm Ha) {mm Hag) Difference Allowable
Barometric Reading  761.3 762 0.7 #- 2.5 mm Hg

CALIBRATE: Flow Pressure Transducer

Trailer Flow Transducer. Setra Model 264
Reference. Water Slack Tube Monometer

Actual Heference
Reading Heading
{mm Ha) {mmHgy Difference  Allowable
Flow Pressure Reading 0 0 ¢ #- 2.5 mm Hg
1.2 1.2 0 +- 2.5 mm Hg
84 8.3 0.1 +- 2.5 mm Hg

Page 2 0f 2



Specialty Gases

Division

Welders Supply Co. P. O. Box 21007 Louisville, Ky. 40221-0007 (502) 835-7531

Certification of Cylinder Content

Thursday, January 31, 2008

Mix Type:  Primary Standard
Analytic Accuracy:  * 2%
Serial Number.  LL-41085
Cylinder CGA: 350
Approx, PSE 180
Test Dater 080131
Expiration Dater  31-Jan-11

Analytic Method{s), Gravimetiic
Gas Chromatography

Cylinder Contents

Requested (Gas Actual
85 % Propane 84.89 %
bal  Nitrogen Balance

Frank Fogarty
Specialty Gas Lab Manger

26516/28182

Fed. 1.D. No. 61-0561062 = D-U-N-8 00-700-7420 « FAX {502) 6371033



Specialty Gases

Mm Divigion

Welders Supply Co. P Q. Box 21007 Louisville, Ky, 40221-0007 (502} 635-7531

Certification of Cylinder Content

Monday. October 20, 2008

Mix Type:  Primary Standard
Analvlic Accuracy.  + 2%
Serial Number. LL-21918
Cylinder CGA: 350
Approx. PSE 2000
Test Date: 081020
Expiration Date: 20-Oct-11

Analytic Method{sy.  Gravimetric
(Gas Chromatography

Cylinder Con

Requested Gas Actual
50 % Propane 5092 %
bal Nifrogen Balance

Frank Fogerty
Specialty Gas Lab Manger

Fed. 1.0, No. 61-0561062 » D-U-N-8 00-700-7420 » FAX {502) 637-1033

Fage !
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Specilalty Gases

Divislon

Welders Supply Co. P. O. Box 21007 Louisville, Ky, 40221-0007 (502) 635-7531

Certification of Cylinder Content

Thursday. January 31, 2008

Mix Type:  Primary Standard
Analylic Accuracy, £ 2%
Senal Number.  LL-20930
Cylinder CGA: 350
Approx. PSE 160
Test Date: 080131
Expiration Date: 31-Jan-11

Analytic Method{s). Gravimelric

Gas Chromatography

Cylinder Contents:

Requested Gas Actual
25 % Propane 24955 %
val Nitrogen Balance

Frank Fogarty
Specialty Gas Lab Manger

265117258192

Fed. {.D. No. 61-0561062 » D-U-N-S 00-700-7420 » FAX (602) 637-1033



P iguid Technology Corporation

Industry Leader in Specialty Gases, Equipment and Service

Delivery Receipt:

Product:

Final Analysis Date;
Expiration Date:

Cylinder Serial Number:

Cylinder Volume:
Expiration Date:

Reterence Standardis):
SRM/GMIS:

Cylinder Number:
Concentration:
Expiration Date:

Certification Instrumentation

Component:
Make/Model
Serial Number:

Principal of Measurement:

Last Calibration:

Certificate of Analysis

- EPA PROTOCOL GAS -

Welders Supply Company (Louisville, KY}
March 24, 2007

SIS ACA

DR-18921

Cylinder Pressure:

GMIS GMIS
C-185413 CC-233186
3.02% Propane/Nitrogen

March 30, 2008 March 07, 2010

Propane
HPE880-U
3336459393
GC-FID

March 02, 2007

Analytical uncertainty and NIST Traceability are in compliance with EPA-B00/R-97/121.

Certified by:
Date:

2564 Pesmberton Drive ~ Apopka, Florida 32703 ~ Phone (407)-282-29%0 ~ Fex (407}-792-33713

My L

March 214, 2007

Unmatched Excellence

~ www figuidtechcorp. com ~

Cylinder Outlet: £GA 350
2000 psig, 7O'F

4,85% Propane/Nitrogen



Liguid Technology Corporation

Industry Leader in Specialty Gases, Equipment and Service

Cernficate of Analysis

-EPAPROTOCOL GAS -
Customer: Welders Supply Company (Louisville, KY)
Date; Febroary 22. 2008
Delivery Receipt: DR-21050
Product; 2.50% Propane/Nitrogen - EPA PROTOCOL
Final Analysis Date: February 22, 2008
Expiration Date: February 22,2011 DO NOT USE BELOW 150 PSIG

“ylinder Serial Number: F
Cylinder Volume:
Expiration Date:

Cylinder Qutlet:
Cylinder Pressure:

EPA PROTOCOL, Section No, 2.2, Procedure G-1

Replicate Concentrations
Propane: 2.50% +/- 0.025%
Nitrogen: Balance

Reference Standard(s).

SRM/GMIS: GMIS GMIS

Cylinder Number: CC- 88820 CC-185413
Concentration: 1.005% Propane/Nitrogen 3.02% Propane/Nitrogen
Expiration Date: Aprit 07, 2010 March 30, 2008
Centification Instrumentation

Component: Propane

MakeModel HP5890-11

Serial Number: 3336A59393-

Principal of Measurement: GC-FID

Last Calibration: February 11, 2008

Analytical uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

N
Certified by: ﬂ{:ﬁﬁf@' /% 4&%’@

Date: February 22, 7008

Unmatched Excelfence

2564 Pemberton Drive ~ Apapka, Florida 32703~ Phone (407)-292-2080 ~ Fax (407)-282-3313
~ www_liguidtechcorp.com ~



Liquid Technology Corporation

Industry Leader in Specialty Gases. Equipment and Service

Customer:
Date;
Delivery Receipt:

Expiration Date;

Cylinder Data

Cylinder Serial Number:

Cylinder Volume:
Expiration Date:

Certificate of Analysis

- EPA PROTOCOL GAS -

Welders Supply Company {Louisville, KY)
March 21, 2007
DR-18921

1.50% Propape/Nitrogen - EPA PROTOCOL

March 13. 2010 DO NOT USE BELOW 150 PSIG

EF-20064
30 Cubic Feet
March 13, 2010

Cylinder Qutlet:
Cylinder Pressure:

EPA PROTOCOL, Section No. 2.2, Procedure G-1

Reference Standard(sy
SRM/GMIS:

Cylinder Number:
Concentration:
Expiration Date:

Certification instrumentation

Component;
Make/Model:
Serial Number.

Principal of Measurement:

Last Calibration:

Replicate Concentrations

Nitrggen: Balance

GMIS GMIS

CC- 88820 CC-185413

1.005% Propane/Nitrogen 3.02% Propane/Nitrogen
Aprit 07, 2010 March 30, 2008

Propane
HPS80-It
3336A59393
GC-FiD

March 02, 2007

Analytical uncertainty and NIST Traceability are in compliance with EPA-S00/R-B7/4121.

Certified by:
Date:

My, JL—

March 24, 2007

Unmaiched Excellence

2564 Pemberton Drive ~ Apopka, Flosida 32703 ~ Phone (407)-2582-2890 ~ Fax (407)-202-3313

~ www liguidtechoorp.com ~



APPENDIX C
COMPUTER PRINTOUT & VOC ANALYZER
STRIP CHARTS



: Blae Heaven
Q‘— Technologies
2820 SOUTH ENGLISH STATION RD )

LOUISVILLE, KY 40299
502 267 8344

Vapor Recovery Performance Test

Test id: 00000C001-0044¢

Test for: Motiva Enterprise LLC South

Port Everglades, I'L
Unit Tested: McGill VRU
Test Date: 11/20/2G08
Test Personnel. Tony Fenton
Strip Chart Recorder Speed: 150

A1l data fields are rounded 2 places following the decimal for

Internal to the program all data fields are

the decimal.




Outlet Calibration Information

Allowable range is +I- 5% of actual span gas Concentration

Low range span gas concentration
Mid range span gas concentration
High range span gas concentration

Zero span analyzer reading 0.00
Zero range analyzer error ¢.00

de  de

Low range analyzer reading 1.47

o

Low range analyzer error ~0.68 %
Mid range analyzer reading 7,49 %
wMid range analyzer error -0.40 %
High range analyzer reading 4.54 %
High range analyzer error 0.22 %

Inlet Calibration Information

Allowable range is +/- 8% of actual span gas Concentration

Low range span gas concentration
#id range span gas concenfration
High range span gas concentration

Zero span analyzer reading 0.01 %
Zero range analyzer error G.00 %
Low range analyzer reading 25.16 %
Low range analyzer error G.82

#id range analyzer reading
Mid range analyzer error

High range analyzer reading
High range analyzer error




Time

720

725

7:30

7.35

7:40

7:45

7:50

7:55

8:00

8:05

810

8:15

OQutlet Span Check completed at 08:15 the reading is 2.50 %
Outlet Zero Check completed at 08:17 the reading is 0.00 %

B:20

910

915

Qutlet Zero Check completed at 09:18 the reading is 0.00 %
Inlet Span Check completed at 09:19 the reading is 50.42 %

Baro
(mm Hg)

76422017641
764.2286087
764.3115335
7642201761
764.2286067
7643153355
764.2860875
764.4771171
7645063245
764.4763245
764 5647993

764 610283

764.6526615
764.7028255

764719177
764.7307729
764.7498655
764.8131447
7648039488

764.811258
7648449023
764.8879316
764 9357347

764 9627969

Flow P
{ram Hg)

0.006822
0.006333

0.00688
0.006817
0.006843

0.00688
0.006433
0.006847
0.006768
0.006333
0.006741

0.006791

0.006846
0.006758
0008717
0.006733
0.006701
0.006711

0.00673
0.006711
0,0QGSOES
0.008738
0.006808

0.006683

AtmT
{Deg C)

11.82689
12.01944
12.09448
12.82688
12.87939
12.65435
12.88439

13.1109
13.31252
13.41252
13.70809

13.971

14.21041
14.31491
14.58358
14.95243
1518074
15.35409
15.64927
16661556
15.92703
15.99354
16.28443

16.318956

Exh T
{(Deg C)

12.66443
13.798656
13.77807
13.66644
13.79865
14.33381

14.64863

15.5861
16.71766
16.81766
16.87373

17.1607%

16.75056

16.7016
18.21664
19.41542
19.10521
19.94136
19.28218

19.1549
19.16987
19.62297
2065494

20.92699

HCin
(Vol %)

48.48479
60.42598
60.29064
4848479

33.5957
2406404

355857
58,99664
50.12478
50.10796
53.70505

53.14223

5575696
4550414
32.4378
28.32889
52.34223
56.44677
450627
0
23.50611
40.98677

4562813

HCout
(Vol %)

0.027348
0.023264
0.07162
0.0273486
0.032637
0.053158
0.062637
0.047422
0.131072
0.1135
0.115072

0.031725

0.042049
0.068608
0.029719
0.015628
0.013986
0.039657
0.051062

0
0.092892
0.028917

0.005821

VE
(m”)

10.02183
1076453
3.629677
10.02183
10.40019
3.770458
10.14002
18.67921
15.54522
14.521785
8035807

3552332

\/,zz b sonw
/

4.321977

13.99957

48.2789

19.2695

9.006551

18.96103

27.30468

0

11.428

16.77412

492227

4504202 0.025583 1124903
Outlet Span Check completed at 09:17 the reading is 2.48 % .

/v

VES
(m%

10.34
11.06
3.73

10.30
10.68
3.87

10.38
18.08
15.82
14.77
6.14

36.09

4.40
14.25
48.88
18.43

9.09
19.09
27.55

0.00
11.53
16.90

4.95

11.29

{ma)
517263
4707.97
4888 09
5154 .56
638131
3761.49
11408.41
1655552
37934 18
30674.13

1292488

20952.68

338374
17887 48
26582.98
5556.36
2326.84
13850.87
26193.34
0.00

19606 .81
8945 46

526.75

528438



Time Baro Fiow P Atm T Exh. T HCin HCout VE VES

{mm Hg) {mmHg) (DegC) (DegC) (Vol %) {(Vol %) (m% {m3)

Inlet Zero Check completed at 09:18 the reading is 0.40 % \ B L spger ¥

920 764 9424703 0.006723 166532 21.64716 4201835 0.04508 9.928972 994
9:25 764.9732978 0.006723 16.766 2123471 59.06185 0.01389 19.68482 1971
930 764999505 0006798 17.08446 2116988 58.68563 0.081924 175151 17.56
9:35 7650345028 0.006722 1718383 21.13498 582718 0.097344 8511667 854
9:40 7650618351 0.006661 17.20587 2137715 80.49867 0 13.58786 13.61
945 7650287424 0.008811 17.59768 2274404 20.56389 0.05225 18.81364 1876
950 764.9947046 0.006715 17.85485 23.07506 19.83288 0.042746 14.5757 1452
9:55 764.9708576 0.00B642 182882 23.31058 2239663 0.025087 16.17985 16.10
10:00 764.8255039 0.006767 18.19416 23.03772 48.22238 0009307 1613772 16.08
10:05 764.8807852 0.006679 18.51226 22.90686 588578 0.036414 8525707 B850

10110 764.8504377 0.006669 1877716 23.33723 59.03802 0.061005 1179765 11.74

10:15 764 8404319 0.006728 19.30677 2468839 6507529 0 1535785 1521
QOutlet Span Check completed at 10:16 the reading is 2.49 % ™ .
Outlet Zero Check completed at 10:17 the reading is .00 % SR i

10:20 764.8477525 0.006698 19.44434 2418823 6058792 0.047048 2660037 264

10:25 764.8235855 0.006655 1919671 24.86169 5392516 (0.10496 1743888 17.26

10:30 764.8187251 0.006608 18973248 2516502 3663699 0037648 3317831 3281
10:36 764.8009187 0.006652 1957818 2450708 4045825 0042985 2695504 2872
10:40 764 8306361 0.006801 19.81287 2450024 5506062 0050931 8767061 869
10:45 7684.817315 0.006841 1976405 2459295 50.18483 0024953 21436258 2124

10:50 7647734214 0.006736 1986794 256319 4477488 (0.0563486 2407737 2377
10:55 764.7217122 0.006744 2037128 2581627 4520386 (.064334 9511487 938
11:00 764.6370302 0008694 20.29596 2601604 31.80478 0088247 1522028 1501
1105 764.5620691 0.006743 20.25596 2562207 3348966 0005133 42066381 4211
1110 7644673063 0006872 203173 2515379 46.81582 0.0291 17.98538  17.7¢

11:15 764.3864047 000678 2083308 2537543  50.038 0.042014 2228197 220
Outlet Span Check completed at 11:16 the reading is 2.48 % NG
Qutlet Zero Check completed at 11:17 the readingis 000 % 7

7 Y 5?&:\/ s

ME
{mg)

81498.49
5046 .48
26327.57
15204.79
0.00
17640.77
11358.09
7393.40
2738.16
5661.91
13106.19

0.00

2272.53
33156.86
22608.63
21015.31

8099.16

9698.97
23268.62
11048.83
24233.23

395567

9473.40

1692 83



Time

Inlet Span Check completed at 11:17 the reading is 50.90 % ™

Baro
{mm Hg)

Flow P

{mm Ha)

Atm T
(Deg G)

Exh. T
{Deg C)

HCin
Vol %)

Inlet Zero Check completed at 11:18 the reading is 0.42 %

11:20

1125

11.30

11:35

11.40

11:45

11:50

1165

12:00

12:05

12:10

12:15

Cutlet Span Check completed at 12:15 the reading is 2.48 % \ e
Outlet Zero Check completed at 12:16 the reading is 0.00 %

12:20

12:25

12:30

12:35

12:40

12:45

12:50

12:65

13:00

13:05

1310

13:18

764.3557422
764.3276749
7642877116
764.2571091
764.2332421
764.1401145
764 1455455

764.232589
764.03767 11
763.9458036
7638555112

763.7775798

763.6846471
763.5859841
763.5448507
763.5227389

763.439182
763.3616506
763.3238226
763.2667579
7632012475
763.1191008
763.0396623

762.9505469

0.006768
0.006773
0.006678
0.006639

0.00869
0.006743
0.006644
0.006645
0.006751
0.006754

0.00678

0.006722

0.006738
0.006838
0.006745
0.006692
0.006843
0.006813
0.006801
0.006853
0.006799
0.006723
0.004724

0.003418

20.41286

20.78288

21.39468

23.71348

24.18875

2500198

2500159

25.15488

25.05286

2566689

2529197

26.01202

26.46552

26.75268

27.30341

28.54391

2772258

27.60853

2803155

28.07037

2843069

2810428

24 65826

2275127

26.07802

26.35749

26.55376

26.88388

26.58858

2580171

25.77955

2564589

25.15028

26,7024

26.21046

2583423

2645099

26.56262

264738

27.15202

27.05081

26.93364

2694228

26.67909

26.50286

26.4095

27.35073

27.06656

50.46346
38.70068
28.83943
38.96724
53.72499
53.58019

O

0
64.62183
69.99378
69.35022

0

70.51251
5848508
6231518
62.95978
61.34675
29.84152
57.33486
6316171
61.06449
53.32764
5565147

0

HCout
Vol %)

-
(’)V023959
0.056954
0.082465
0.068181
0.003841
0.016494

0

0

G
0.001052
0.028216

4]

-
o

G
0.017546
0.074018
0.027855
0.081636
0.087347
0.056999
0.044328
0.100953
0.101215
0.007329

4]

e

VE VES
m’) {m’)

1 S§AR 0L
2801022 2780
13.25545  13.05
1317007 12.98
21.83106  21.45
1166479  11.47
1349911 133
0 0.00
0 000
8.240179 814
5149301  5.06
3.107439 [
o 000
> WA Ll
13.27468 13.05
8515711 9.35
1035718  10.18
2430697 2384
16.55038 1624
3423922 3359
2139619 20.89
2201781 2162
9893128 .77
2000488 1966
19.52683 1913

0 000

ME
{mg)

12101.15
135589.85
19550.93
26764.06
806.31
40175
0.00
0.00
.00
97.39
54.60

0.00

0.00
3002.67
13790.20
12151.92
2722594
53691.21
21897.93
17538.62
1795637
3641113
256519

0.00



Time Baro Flow P At T Exh. T HCin HCout VE VES
{(mmHg) (mmHg) (DegC) (DegC) (Vol%) (Vo %) {m® (m%

720 67.00

SUMS 55036.70 0.48 1404.14 161484 3276.78 3.10 103115 102803
AVRGS 764.4 0.0 19.5 224 48.9 0.05

POST CALIBRATIONS:

Qutlet Span Check completed at 13:16 the reading is 2.47 %
Qutlet Zero Check completed at 13:16 the reading is 0.00 %
inlet Span Check completed at 13:17 the reading is 50.74 %
inlet Zero Check completed at 13:18 the reading is 0.27 %

ME
{mg)

854266.94



PRELIMINARY TEST RESULTS

Average Barometric Pressure was 764.38 mm Hg
Average Flow Pressure was 0.01 mm Hg
Average Ambient Temerature was 19.50 Deg C
Average Inlet Concentration was 48.91 Vol. %
Average Outlet Concentration was 0.046 Vol. %
Total volume emitted was 1031.15 cubic meters
Total Volume Emitted standardized w 1028.03 cubic meters
Total mifligrams emitted was 854266.94 mg
Accountable gallons loaded was 316,935 gallons
Total gallons loaded was 381,835 gallons
Accountable liters loaded was 1,199,598.98 liters
Total Lilers loaded was 1,445 245 48 liters
Accountable milligrams emitled per jiter loaded 0.71 mg/it
Total milligrams emitted per lter loaded was 0.59 mg/il
Unit Efficiency accountable was 99.92 %

Unit Efficiency total was 99.93 %
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Product Return Report

Send product returns to 7883 Airway Park, Mobile, AL 36608 U.S.A.
Attn: Product Evaluations

Distributor M \[ F pﬁ’)(ﬁ,ﬁj GV\ 4“"0 / Product H;{ ZD /< i {/fwi ""/O“Q‘\”j fce 5'”/
Salesperson Mg lissa %\MS bee [ Partnumber M -2 C 0MC - BB Quantity 4
custorner Jordan Teo hnol % jes  TAac. Product §.0. number (from original packaging}

Describe the application and system. Attach drawings and photos.

Systemfluid __ Pressure _ psiglbar Temperature ____ °FI°C Dnspection gage used

Flow rate e __ Range Range oowahl

Timeinsevice Presswredrop Vibration Hardness .

Cycles Backpressure [Seamless Cwelded
Actuator pressure Makelbreak times? _

What does the system do and what is the product’s function in the system? Can you provide a skeich or phote?

Describe the customer’s reason for returning the product.

Descrive the problem. e wWere %r Ny tp Use 4 {l.,/a/( 4 subs/ {v(c ‘{;J
,&L@_.Liywmiég% was U/!fat/ar/a ble . T threads d/d not wath.

is this a first time oocurrence? YOS,

Did your customer try to solve the problem? }/f 5

Did the customer test the product? i yes, how was the product tested? What were the results?

Response desired — check {£}) one only.

{3 Phone Fax [ Evaluation Report 1 Letter
Products may be cutaway or damaged during evaluation. Does the customer want the product fetumed?)ﬁ Yes [ No

Reported by__ / o 7/ u"\/d ey od CZ _ Signature ‘7% giZ{ /j,rr:// ,,,,, Date (2-52K

Distributor _ Signature _ Date _




VOLATILE ORGANIC COMPOUND EMISSION TEST REPORT
OF THE
MOTIVA ENTERPRISES LLC.

PORT EVERGLADES, FLORIDA TRANSPORT LOADING
TERMINAL SOUTH

ONTHE
JOHN ZINK VAPOR DESTRUCTION UNIT
ON
NOVEMBER 19, 2008
REPORTED BY: BLUE HEAVEN TECHNOLOGIES

2820 SOUTH ENGLISH STATION ROAD
LOUISVILLE, KENTUCKY 40299

TEST PERSONNEL:  TONY FENTON




In reference to the Motiva Enterprises LLC Air Emission Source Test conducted
at the Port Everglades, Florida south Transport Loading Facility on November 19, 2008
and described in the following report;

I certify under penalty of law that the information provided in this document is
true, accurate and complete. I am aware that there are significant civil and ¢riminal
penalties, including fines or imprisonment or both, for submitting false, inaccurate or
incomplete information.

v
£
by femoe s
Tony Fenton
Technical Service Group
Blue Heaven Technologies
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EXECUTIVE SUMMARY

The Motiva Enterprises LLC south terminal in Port Everglades, Florida is a bulk transport
loading facility for Gasoline and Fuel Oil Products.

The products are bottom loaded into transpont tankers and the displaced hydrocarbon
vapors are balanced to a JOHN ZINK VAPOR DESTRUCTION UNIT (VDU),

This facility was source tested for air emissions on November 19, 2008 The purpose of
this test was to confirm proper operation of the VRU and verify compliance with
applicable VOC (Volatile Organic Compound) air emission requirements.

The Gasoline Terminal Air Emission Source Test was conducted in accordance with
procedures established, and the test methods referenced, in the Code of Federal
Regulations; CFR 40, Part 60, Subpart XX. Specific procedures used include:

EPA TEST METHOD MEASUREMENT

Method 2A Inlet Vapor Volume

Method 2B Exhaust Vapor Volume

Method 254 QOutlet VOC Concentration

Method 25B inlet VOC Concentrations

Method 21 Potential Leak Sources

40 CFR 60 Subsection 60.503 (d) Transgport Loading Maximum Backpressure

The results of this air emission test demonstrate that this source is in compliance with all
applicable Federal and Local requirements. A summary of the data is presented below:

TEST PARAMETER MEASURED VALUE REQUIRED VALUE

VOC Emissions 5.02 mg/liter 35 mp/liter

Method 21 Leak Testing was performed on the day prior to testing. A portable LEL
Meter was calibrated using a 500 PPM Methane calibration gas and used to check for
Leaks around al} fittings, flanges;valves and any-other exposed potential leak source: No
Leaks above 500 PPM were found.
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TERMINAL OPERATION AND DESCRIPTION

Light petroleum products are bottom loaded at four loading racks at the Motiva
Enterprises Port Everglades, Florida south terminal.

Regular, Midgrade, and Premium Unleaded Gasoline as well as Ethanol and Diesel Fuel
are available for loading onto transports.

The loading rack is equipped with a vapor recovery hose positioned at the transport
loading position for hook up 1o the Vapor Control System. The vapor hose and
associated piping transports the vapors to the VDU. The system also employs a liquid
knock-out tank and pressure relief vent upstream from the VDU,

A general overview of the loading rack layout is shown on page 12.
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JOHN ZINK YAPOR DESTRUCTION UNIT

The terminal is equipped with a John Zink Vapor Destruction Unit (VDU)Y.  The
hydrocarbon vapors from the loading rack are transported by vapor piping to the liquid
seal drum.

Until loading occurs at the transport loading rack, the vapor combustion system is in a
standby mode with no pilot flame and the air-assist blower is off. Automatic start-up of
the vapor combustion system is initiated by an electrical signal from the loading rack
indicating that preduct loading will occur shortly.

The start-up sequence consists of a short air purge using the air-assist blower to purge the
stack of any combustibles prior to pilot ignition. This brief air purge is followed by
automatic electronic ignition of the pilot. Afler pilot ignition. product loading begins at
the loading rack and an air-vapor mixture begins to flow from the transports being loaded
to the vapor combustion system.

Flow through the vapor combustion system first consists of the air-vapor mixture from
the loading rack bubbling through a liquid seal (typically water or water / antifreeze).
Here, the combustible vapors are ignited by the pilot and burned. The air-assist blower
provides partial combustion air and mixing energy to the burner 1ips to assure smokeless
combustion.

Ags the loading operation at the loading rack is completed, vapor flow to the combustion
system ceases. The pilot and air-assist blower remain on for a brief time period afier
loading is complete. If no further loading occurs, the combustion unit will shut down in
the standby mode to await automatic re-start as described.

The John Zink Vapor Destruction Unit is iHlustrated schematically on page 13.
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MEASUREMENT AND DATA ANALYSIS

A NonDispersive InfraRed (NDIR) analyzer, turbine flow meter. exhaust vapor
thermistor and exhaust pressure transducer are connected to the VDU inlet pipe in order
to acquire their respective data. A hydrocarbon NDIR, CO and CO; monitor are
connected to the combustor exhanst stack to acquire their data.

The barometric pressure transducer and ambient thermistor are Jocated in close proximity
to the VDU in order to acquire ambient atmospheric conditions for use in subsequent
standardization equations. A test schematic depicting general test equipment
configuration is included as Figure 3.

Each transducer data channel is scaled and connected to the computer input board. Using
an operations code program each input channel is read 25 times in a 5 second interval and
mass, flow, concentration, temperature, and pressure values are averaged and stored in an
array for subsequent use.

After sixty 5 second intervals (S minutes) the hard disk array is polled and average values
are determined for concentration, pressure, and temperature. These values along with the
flow for the 5 minute period are used to compute the mass emitted for that 5 minute
period. These averaged and summed values are then printed out as the 5 minute interval
data and are again stored on hard disk until the six hour test period is completed.

Upon completion of the test, the 5 minute interval data 15 polled to determine test
averages for Inlet and Outlet VOC concentration, pressure and temperature data for all
test intervals during which VDU inlet flow was greater than zero and volume and
milligram emission data is summed for all 5 minute periods to arrive at a final test peniod
total.

This data acquisition methodology essentially represents a series of very short (5 second)
intervals during which VDU operation is measured, averaged and standardized. This
effectively removes all judgmental decisions from data reduction processes and provides
a technically unbiased analysis of VDU operation.

Additionally, pretest and post test vapor analyzer calibrations are conducted, along with
an hourly analyzer calibration drift check verification. Following the conclusion of the
six hour test the loading rack volumes are calculated and final mass emission values are
determined.

Copies of the transport loading rack sheets, hydrocarbon analyzer strip charts and
computer print outs are attached as Appendices to this test report.
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TEST EQUIPMENT
Quantity Item
2 Thermistor Temperature Probes
1 IBM Compatible Computer with 16 Channel, 12 bit A/D Input Card
1 Gastech Model #1214 Combustible Gas Indicator
1 Setra Model #261 (or #264) Variable Differential Pressure Transducer
1 Setraceram Model #361 (or #304) Digital Barometer
1 American Meter Co, 87 Turbine Flow Meter

1 {or2)y  Strip Chart Recorder, either:
Yokogawa uR 1800 Six Channel Dot Matrix Chart Recorder
Yokogawa vr 200 Paperless recorder

2 NonDispersive InfraRed Analyzers (NDIR), either:
* Inlet Horiba VIA-510
Enviromax Model 2010 NDIR
* Qutlet Enviromax Model 3000 NDIR Analyzer. Range: 0-1000 PPM
1 €O and CO2 Swck Sampling System, either:

Horiba ENDA-1000
Horiba ES-510/ VIA-510

All equipment specifications are shown in Appendix B along with available calibration
and accuracy information.
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EXAMPLE CALCULATIONS

T. = Ambient Temperature (* Celsius).
P, = Barometric Pressure (mm Hg).
L. = Total accountable volume of liquid dispensed from all controlled racks

during the test period (Liters),
CO, = Carbon Monoxide Concentration in Exhaust Stack (ppm volume).
CO.= Carbon Dioxide Concentration in Exhaust Stack {ppm volume).
HC, = VOC Concentration in Exhaust Stack (ppm volume).
HC = VOC Concentration in Combustor inlet (Volume %)
V, = Inlet Volume of air-hydrocarbon mixture to the combustor (m').
V. = Exhaust volume from the combustor (m3§,
V.. = Standardized exhaust volume from the combustor (3, 20° C, 760mmHg).
T, = Temperature at process unit inlet metering position (° Celsius).
P = Pressure at processing unit inlet metering position (mm Hg.).

. = Mass of VOC input to combustor during test period (milligrams).
Me =  Mass of organic carbon exhausted during test period (milligrams),
K1 = Calibration Gas Factor (3 for C}Hx),

K2 = 183x10° mgjm3 = Standard Density of Propane (C3Hg}.
H = Total Test Time (Hour).

454,000 = Conversion Factor  mg/ib.

3.785 = Conversion Factor Liter/Gallon.

264.2 = Conversion Factor  Gallon / cuble meter



e

B. Standardize Flow Volume:

Vie=V;x (0.3858° K/mm Hg) x (P + Py)  (meter)
(T;+273.2°K)

where 0.3858 = (273.2 + 20)° K/760 mm Hg

C. Caleulate Mass of Inlet Hydrocarbon:

M; = (K2) x (Vi) x (HC) x (107) (mg)
where 107 = the required conversion from vol % to vol fraction

D. Calculate Combustor Exhaust Flow Volume: (Carbon Balance Equation)

Ve = Vi x (K} x_(HC) x_(10%) (m”)
(K1) x (HC} + COue + COG 300

where 10° = conversion factor from vol % to ppm volume

E. Calculate Mass of Exhaust Hvdrocarbon:

Me = (10) x (K2) x ( Vo) x (HC,) (mg)
where 10 = the conversion factor from ppm-volume to vol fraction

F. Calculate Hyvdrocarbon Emission Rate:

ML= _ Sum of all 5 second M. caleunlations {myg/liter}
Liters of Accountable Gasoline Loaded

Me/H= (Me/Lymg X 1 1h % 3.785 liter x  Accountable gals (Ib/hr)
liter 454,000 mg I gal Total Test Time

G Efficiency Calenlation;

Efficiency = [(1-outlet mg) / {inlet mg)} x 100% (%)
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H. Example calculation for a typical five minute interval:
This is an example calculation only and not an interval from this fest. This is
intended to ¢larify the computer method for arriving at the VOC inlet mass data
for each test interval.

Barometric Pressure =759.36 mm Hg
Flow Pressure = 14.355 mm Hg
Ambient Temperature =13.1°C
Intet Temnperature =112°C
VOUC Inlet Concentration =13.9%

VOC Outlet Concentration = 19.9 ppm
Volume in 18.0m’
Milligrams in 4,597,633 mg
Volume Out Exhaust Stack = 2,630.7 m’

i

i

Milligrams Emitted =9597532 mg
Carbon Monoxide out = 8.2 ppm
Carbon Dioxide out =72,828.0 ppm

display purposes only.

1.} Therefore for this calculation:

17.95 lowest possible value before rounding for display
VIN = 18.08 value displayed (After rounding)
18.05 highest possible value before rounding for display

13.85 lowest possible value before rounding for display
HCI= 139 value displayed (After rounding)
13.95 highest possible value before rounding for display

2.y Using Formula C above:

(1.83x10%x(0.1385m(17.95) =4,549,517.3mg

VOC inlet mass (MIN) = (l.83x}06)x((}‘1390)x(18.ﬁ) =4,578,660.0 mg
*4.597,633.0 mg

(1.83x10%%(0.1395)2{18.05) =4 607,894.2 mp

* NOTE: The value printed for MIN by the computer for this interval is 4,597,633
While this is not the result produced from entering the printed values for HCl and VIN
into formula C, it is the result produced by the calculation carried out on the stored
computer data, PRIOR TO ROUNDING FOR DISPLAY.




The computer calculates the results for Combustor Exhaust Volume (VOUT) and
(MOUT) with the same data reduction method seen above with (VIN) and (MIN).

3.) Using Formula D Above:

Combustor Fxhaust Volume = (18) x __(3) x {13.9) x (10,000}
{B3)x (19.9)] +(2,828) + (8.2)

= 2592 m’

4.y Using Formula E Above:

HC Mass Emitted = {0.000001) x (1.83x106) x (2,630.7) x (19.9)

= 95.802.2 mg
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1.) Example Test Summary Calculations:
This data was obtained during a previous test and is used here for an example

only.

Average barometric pressure was 759.61 mm Hg

Average flow pressure was 6.68 mm Hg

Average ambient temperature was 13.23° Celsius

Average inlet temperature was 12.49° Celsius

Average inlet concentration was 12.90 %

Average outlet concentration was 24.4 ppm

Average CO out concentration was 14.3 ppm

Average CO, out concentration was  2205.3 ppm

Total volume in was 448.76 meters’

Total volume emitted was  196706.88 meters’

Total milligrams in was 1.13182E+08 mg

Total milligrams emitted was 9170099 mg

Accountable gallons loaded was 92950 gallons

Total gallons loaded was 104702 gallons

Accountable liters loaded was 351853 .8 liters

Total liters loaded was 396340 liters

Accountable milligrams emitted per liter loaded was 26.06 myg/liter
Total milligrams emitted per liter loaded was 23.14 mg/liter
Unit Efficiency was 91.90 %

1.} Using Formula F Above:

Mass emission rate = 9.170.099
351,833.8

= 26.06 mg/liter

2606 mg = 2606 mg x 1 thx 3.785 liters x 92,950 gallons
liters liters 454,000 mg 1 gallon 6 hours

= 3.37 Ibfhr

2.} Using Formula G Above:

|

Unit Efficiency = (1- 9170099 )x100%
1.13182x10°

= 91.90%
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DATA SUMMARY

TERMINAL DESCRIPTION

VAPOR CONTROL UNIT TYPE

TEST DATE

TEST PERIOD

AVERAGE AMBIENT TEMPERATURE

AVERAGE OUTLET CONCENTRATIONS:  VOC
co
CO,

AVERAGE INLET CONCENTRATION {as Propane)
TOTAL PETROLEUM LOADED
ACCOUNTABLE PETROLEUM LOADED

AVERAGE HYDROCARBON EMISSIONS
(Calculated with Total Loaded Product)

AVERAGE HYDROCARBON EMISSIONS
(Calculated with Accountable Product Loaded)

NUMBER OF TRUCKS LOADED
NUMBER OF LEAXING TRUCKS
VOLUME OF LEAKING TRUCKS
MAXIMUM PRESSURE AT TRUCK YAPOR HOSE

UNIT EFFICIENCY

Motiva Enterprises South
Port Everglades, Florida

John Zink VDU
November 19, 2008
07:40-13:40 six hrs.
744° F

56.1 ppm volume
422.95 ppm volume
2.84 % by volume

43.50 % by volume
335,700 gallons
238,545 gallons

3.12 my/liter
1.45 torhr

4.39 mp/iiter
1.45 to/hr

41

0

0 gallons

10.0” water column

99.58 %
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Motiva Enterprises LLC
Port Everglades, Florida
Terminal
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VAPOR COMBUSTION UNIT TEST SCHEMATIC

Test Eguipmert Diagram
; Note: Not to Scale
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APPENDIX A

TRUCK MONITORING DATA SHEETS
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A WORLD AHEAD IN ANALYZER TECHNOLOGY

HORIBA

-

TRANSPORTABLE
STACK GAS -

ANALYZER
SYSTEM

ENDA-1000 SERIES

FASprd ms3

v, RN S Sl
ey ey
Rl et

Transportable and Affordable
NOx, §02,C0O2,CO and Oz measurements

HOHRIBA has now developed trans
portable NOx, §Q;, 00, CO and O,
analyzers employing seversl new tech-
niques based on exiensive experience
in the field of stationary stack gas sns:
tyrers and process anslyzers. These
new 1000 Series anatyzers are designed
for installation in an automobile so
that they can be transported easily
fram one place to another for field
measurement gt a number of different
points,

Each system consists of 2
probelprimacy filter assembly, a pre-
conditivner, a sampling unit and en
analyzer unit, The sample probe/pri-
mary filtec assembly can be mounted
directly on the smoke stack. A single
analyzer unit can measure up to three
different . componeats simultaneously,

sample

5o two units provide measurement of
slt five components. The sampling unit
is available in 8 3-component version

1 N

and 2 Scomponent version. Both the
anslyzer unit and sampling unit fit
neatly into 8 standard 18-inch rack,

SPECIFICATIONS

feasuring rrage {(Standard)

NGx, 50y, €O~ 200/500 ppm

COy: 0 - 2040 voi%k

Gy O~ HZ5 woi%

flesponse time: Within 1 min for 30% e
sponse 8t system inlet, within 4 min for
505 meansrenent

Symple How rate: Approx. 3 Hters/min

Sampte probrefprimary filter:

Flange: JIS 10K 43 A FF

Leogth: 1000 mm {394 in)

Material: 304 stainfess steet

Eternent: Bellows type, 304 stalnlesy stee!
cytinder filled with quare wool, with &
fittering soouracy of 2 g

Ssraple gas conditions:

Termpersture: Lower than 260°C

Pressure: Lem than simospheric iresuuce
1100 mm H4 O
Dust: Less thaa 0.1 g/Nm’

S0Ug: Lower than 2000 ppm
$03: Lower than 11001 5O,
NGO Loveec thyn 1000 ppm
NG Lower than /100 HO
COy: 5~ 15%

CO: Lower than 100X pom

O 05-15%  #4,0: 4-20%

Yieight & Dimensions {w x d x h:
Preconditicner: approx. 32 kg, 70.6
300 x 300x 600 mm, 11.8x 118X 23.6 in
Sampliog unlts epprox §8kg, 117810
A ES0x 62 men, 1B 82 2871 A 4 in
Analyter unlts sppeox, 15kg. 33110
442 x 500 % 132 tnm, 10.0x 13.7x8 7 1o

Bulletin: HRE-23604




FLOW SCHEMATICS

sample probc
peiemary Hilies

et

00

cateher

catibration

graet

Sample Probe/Primary Filter Assembly
tiost of the dustin the sample gas col-
tected at the sample probe is removed
by the primary filter, to which the
sample probe is directly connested, To
prevent the condensation of molisture,
the primary filter can be heated by 2
bulit-in electric beater.

Preconditioner

The preconditioner is designed to re-
move 80y excess maisture or duct that
fias passed through the primary filter.
The preconditioner contains 3 drain
sepacatar, 8 particulate filtec, a thermo-
electric dehumidifier and 3 drala pump.
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Sampling Unit

The basic versions of sampling unit are
svailable: one is for double sample
flow lines that atlow two analy:e( units
to be conneted in pacallel, while the
other has a single sample ﬁow {fine for
one snslyzer unit.  in the sampling
unit, the sample gas passes through @
drain separator, mist catcher, particu-
fate fitter, flow selector valve, sampling
pump sad thermo-etectric dehumidifier
before being fed to the analyzer unit
A NO;-to-NO converter is insectedt ia
the sample flow fine when an NOx ap-
plication is specified.  The reference
gas, on the other hand, passes through
an aic filter, scrubiber, secondacy filter,
sarpling pump and therme-electeic de-
humiditier o regulate pressure and

HOR(EA 1ET AUMENTS HEOORPORATEG
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Promm: {1} fnmun

Toiew: (1
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E
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numidity, and then feeds to the soa
tyzer. The sampling unit also containe
a pressute reliet water wap that keeps
the flow of sample snd ceference gases
3t a constant pressure.

Analyzer Unlt

The standard system may contaln one
or twa analyzec units depending upon
the specifications. One analyzer unit
is capable of simutancously measuring
the concentration of up to three com-
ponents o the sample gas and provides
electrical output for each meagyrement
resuit. Typical application for a version
with double sample flow lines gre:

Line 11 NOx +80; + 0y
Line 2. €O, 4+ CO
£ Bave Valer Dffom
o 10T €_ Gt fron, St

i
Fomtnparie. Cebbornia ALE A
e 148 MJW"I
Fan, {11 A% IR
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Compact Minlaturize

Instruments

Ourcompect fmurtllak fnriruments make fab-grade messurements poasible

tnthe flefd or on the feclory Roer These lnstruments connect directly o com-

fex efgnails sod denvory collect, procers, and sfore vensor Input dope; and

ok direcily to rourcomputer or network,
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ENVIROMAX™ 3000

OPERATORS MANUAL

Software level 115

INSTRUMENT SERIAL #119

THIS COPY IS SUBJECT TO REVISION CONTROLS AND REVI-
SIONS WILL BE AUTOMATICALLY ISSUED.

ENVIROMAY RANUAL Page 1



Configuration certificate

1A

LA
L1AZ

I1A3

[ 1A4

L1.ASD

INSTRUMENT:
SERIAL NUMBER: 119

. Non-settable
ITEM

Gas measured
Range measured
Units measured
Smallest unit
Software version

. User settable
ITEM

Calibration Gas concentration
Calibration Track/Hold
Chart range 1
Chartrange 2

Chart range 3

Chart range 4

Range selected

Low alarm

High alarm

Audible alarm

Fitter

Linearization
Brightness

) . V2
. Configuration check by #w,%f{__”_ﬁ

Dated 76 -5 “Signature:

DATE OF THIS TEST. _{, z(/_é/ﬁif
{

ENVIROMAX 3000 GAS ANALYZER

AS SHIPPED

ENYROMAX MAMUAL PIge &

¥prsion 145, - B16%Bd



SPECIFICATIONS

Measuring method:

Gas Measured:

Resolution:

Repeatability +

Response Time:
Display:
Alarms:

Analog output

Analog ranges:

A.C. Qutput:

Power Source:

Materials in sample
flow path:

Sample flow:

Warm up time:

Ambient conditions:

Dimensions:

Weight

NDIR single beam.

2000 PPM Propane.

1. Part Per Million (PPM).

Greater of 6PPM or 0.5% of reading.

User selectable at 1, 10, 100.

Vacuum fluorescent, 2 lines of 16 characters
High and Low limit, user settable.

Selectable0to 1. 5 or 10 Volts full scale.
Optional 4-20 mA isclated current loop.

4 each with settable full scale.
Selectable auto range.

isolated triac control for zero and span gas
valves. Rated maximumload: .6 Amp,
240 Volts AC. Not available on porlable.
Charger requires 110 VAC., 50/60 Hz

Glass, Gold, Buna-N, Lexan, Epoxy,
Sapphire, Teflon, 304 Stainless Steel.

0.2 to 2.0 liter/minute.
1 Hour.

Operating: -10°C to 50°C.
Storage: -10°C to 80°C.

Length: 20.0 inches. (50.8 cm)
Width: 8.0 inches. (218cm)
Depth: 5.25 inches. (13.3cm)
Approximately 19 pounds. (8.6 Kg)

ERVIROMAS MANUAL Fige &

Version 115 - f165¢
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Pmducts Contacy Financing Service Company News

VIA-510 Gas Analyzer
Features

+ Selectable response time

I

» i«;lectable cutputs: 01 VDC or 4-20 - R ==

« Digital outputs indicate malfunctions or
calibration failure)

» Measures CO, CO2z, NOx, SO2, CH4,
CzHa, and NOz: others upon request

Overview

The VIA-510 series of general-purpose gas analyzers provide continuous monitoring of
concentrations of the specific sample gas. The analyzers can be operated from controls on the
front panel or by commands from a remole computer. Measurement resulis are displayed on the
front panel and are available to remote data logging systems through an industry-standard
interface.

The VIA-510 series can be used for a wide variety of analyses and tests, such as industrial
process control and composition analysis, environment-related atmospheric and fixed-source
emissions monitoring, and automobile emission analysis.

These analyzers use the infrared absorption method which offers superior sensitivity, selectivity,

and stability. »
They are compact and compatible with a variety of OEM analysis equipment.

A high level of sensitivity is achieved through the use of a dual-beam NDIR analysis method,
Horiba's patented

chopper motor assures continuous long-term stable monitoring. The analysis mechanism and the
amplifier are combined in a single unit. The highly accurate performance makes the analyzers
suitable for process monitoring

and control.

Specifications
Standard Ranges

Gas Minimum Maximum
Carbon monoxide 0-50 ppm 0-100%

hitp//www environ.hii. horiba.com/viaS10.htm 8/19/03



(CO)
Carbon dioxide (C02) 0-50 ppm 0-100%
Nitrogen monoxide  0-100 ppm 0-100%

(NO)

Sulfer dioxide (S02)  0-100 ppm 0-100%
Methane (CHa) 0-100 ppm 0-100%
Ethene (C2H4) 0-100 ppm 0-100%

Nitrous Oxide (N20) 0-100 ppm 0-100%

Performance

Lowest detection limit: 1.0 ppm

Repeatability: + 1% of full-scale

Response time: Selectable

Zero drift: < 1% (full scale) per day

Span drift: < 2% (full scale) per week
HORIBA

http://www environ.hii.horiba.com/via510.htm

Capyright 2003 Horlba inc.

8/19/03



Model 264

- Very Low Differential Pressure Transdueer
Unidirectional Ranges: 0-0.1100-100in. W.C.
Bidirectional Ranges: 0-+£0.5t00- 50in. W.C.
Air or Non-Conducting Gas

etra Systerns 264 pressure transducers

sense differential or gauge {static}

pressure and convert this pressuce
difference 1o a proportional slectrical ouWput
for either unidirectional or bidirectional
pressure ranges. 1he 264 Series is offered
with a high level anatog 0 to 5 VOC or 4 ¢
20 mA output

Used in Bullding Energy Management
Systems, these wransducers are capable of
measuring pressures and flows with he
accuracy necessary for proper buiiding
pressurization and air flow Conirot

The 264 Series transducers are avaiiable for
air pressu e ranges as iow as m i WC Rl
SC 100 in, W.C. full e tandara
a(.:r;umnyuM 1.0% fuii scale mnormal ambrent

temperature environments, but higher
accuracies are available. The units are
temperature compensated to 0.033% 15/
thermal error over the temperature range of
OoF to + 1504

The Modet 264 utilizes an improved all
S{a’n}o“: steel micro tig welded sensor. The
tens 235 steel diaphvagm and
insutated stai nessmvelpinm 2. positioned
close o the diaptvagm, form a varniable
capacitor,  Positive pressure moves the
diaphragm toward the electrode, INncreasing
e capacitence. A decrease in pressure
moves the diaphragm away from the
electrode, decreasing the capacitance. The
Cm,rv;e is detected and
ignat by

The tenseonoc serisor aliows up to 10 PS)
1 withh no

] > Unit hzac}d*{i(‘x he parts that
make up thie sensor have thermally matched
coefficionts, which promote improved
temperature performance and excellent iong

Applmations

@ Heating, Venulatmg and
Air Conditioning (HVAC) .

[ Energy Management '
Systems

e VanabteA Voiume and

Fan Control (VAV)
° Envwonmenta! Polmtion .
Control

. Laband Fume Hooﬂ
Cmtrol

. Oven Pressurization and .

Fumace Draft Controls

"v'vFeatures
n Upto 10PSI Overpvessure

onAllRanges

 Installation Time

. Minimized with Snap

. Track Mountingand
Easy- To-Access Pressure
_ Portsand Electrical
_ Connections

:‘ﬂ Oto5VDCor 2-wire d to

20 mA Analog Outputs
Are Compatible with
EﬂergyManagement
_ Systems

| Reverse Wiring Protectaon
- % Internal Regulaﬁon v

PermitsUse with
Unregulated DC Power
. Supplies

;- Meets Conformance

Stan(fards

When it comes to a produsct to rely
—thmeihemdelzsé. whe it




Model 264 Specifications

Performance Data Environmental Data Electrical Data (Voltage)
Standard  _ Optional  Temperature Circuit 3-Wire (Com, bxe, Ot}
Acturacy RSt omg) +70%1S £04%TS 2025%7S  Opermting % () 010 +175(-1810 + 19} Excitation G0 I0VIC
Noa-Linearty BE Y HHOERIS HOWHS H022%IS Sorage T () 6510 + 250 {5410 + 121) Quigas’ Qrohve”
Hystesesis DS 0I0%TS e ung teimpesgluee vt of 6 slectiorics Ordy, Pressise media Bidirertionat octpt 2t 700
Non-Repeaiatility BOSKTS 00565 fempertures iy e comideraby igher prESSLAE. 25V
H""m" P’“@ fih‘)'Slcai Descnpfﬂi‘? e Fi ’j";%?g;%wmiwag)'g?jﬁmwmmmgrrm
Oto + 150 {- 1810 +65) L8 ;W);i‘jid“"’m(’ms'ME(‘ ) x\ﬂfxqﬁﬂ:})?/ﬁuﬂ')v
£ (- DiYesIey { (274
i:;i”;}f;ri ,Jm - Prose Mounting Four screw holes o removable gt ’“‘“‘
- ine plated Steel base {designed Electrical Data (Current)
for 275" snap wack) Circait 2-Wie
tong e Siabilty Sqesy YPJW%{K;! Suip Oupis” $1p 2
3/16" 0. barded brass Bidirectiona output at 290

pressure flling for 1747 push-on e
(uhing

Position Effect i
{Unitisfactery cafraed atOg - Tofhin WE
effectinthe vertical posiion ) Jo 1.0inWC

{xtormaat [oad oohms
; 04 0

+ 002 %

e onion of case

To25in e . ’ ;
Bhn W 01 Pressure Media
“RSSof Mon-Linearky Hystovests, and Nont fupeatabity, Typicatly air of siritar non-conducting gases. "Lyt sy it o0 o ot
Uit cateated at b /)1 Mawiusn thesta et comnted foen o ) oo g ey set ko it 0 16mA AlBrA isdamsaic)
WS dadum. Specifiralions subjct 10 Changt wihou! nite. **Span (Pt Scae) AP IaCiny St 10w H1oma R mA Ry
opye AT

Optional #/2" Conduit Electricat Enclosure Dimensions
e PRESSURT FORTS

Qutline Drawings
Codde T1 Electrical Termination Dimensions
45 SCREW ¥

€ CLAMEP 3PLACTS

1662
4221

v

Y857
e PRESSURE PORTS
?5/%:‘;__-—-.*“5 ﬁ PRESSURE PORTS ;
3% | —
Pl % ORDERING INFORMATION

Code all blocks in table.

Example: Part No 2641 2R5WDTTTIC for a 264 Transducer 010 25 in WO Range 4 to 20 mA Qutput Terminal Stip Clectrical Connection, and 1% Accuracy.

LGED - LD - O - O -

i
Model Differential Dutpest Elee. Termination hengary
B8 =760 opiwm < Dw0lin Wl smm = +005in W M= 420mA Standard Standard
RI5WD = 00025 W ORTWB = 01 W 0= DlosVIC T1 = Yeeminal Stip £ = £1%FS
ORSWE = 01005n W RISWE = H025m W0 Optional Ogim fwr/Cal. Cort)
OOTRD = Qtolin WG RSWB = 05 WC A1 = Y2 Conduit = DA%
JREWD = D25 W OOIWE = +1inWC Frclosare F = H25%48
DUTED = Olo3in W0 REWB = 150 WC 6= 1%
DOSWY = OtoSin Wl 2R5WB = +25mW0

= (iot0m W DOSWE = 1hm M

ISED = G hin W TREWS = H15inWE
Q2590 = 0o 25 W Q18 = 100 W0
TSOWD = D Smwl 02508 = £25In WL
00D = D 00N We  OS0WE = 50 W

[=]
g
§

Please contact factory for versions not shown,

Wrale w2 prosade appRCARR 5
Broghons Rt B U (usene
of the prockat i the applesion

¥ Sar okt bogh ponarefy et
e EibERY 10 Qetrme T wh iy

on Road, Boxbarough, MA 01719/Tet 9
25730872 Fax 9782640292 emait sat




DATUM 2000™

Manometer w/Transducer Installed ;

The DATUM 2000™ Manometer is 3 compiete system |
with built-in pressure or vacuurm ransducer. A wide |
3 selection of standard pressure ranges is avallable
for gauge. absolute, differential and vacuum

I measurernents from £0.25 inches WO to 1000 psi

Trie wansducer instalied in the Manometer operates
on channel one of the two channel meter. Channet |
two is available for any other voltage of curent
input from another remote instrument

Sewa pressure transducer Models 204, 2040, 239
L and 270 are available for installation in the 1/4 DIN
" Daturn Manometer

DATUM 2000™ Manometer Transducer Specifications

wiModels 204/204D wiblodet 239 witiodet 270 :
Type of Pressure i

Measurement Oiffererint Gauge ]
ute Gauge Apsolute !
Vacuurn Baroy iC :

Standard Ranges

G0 0510255, C105.10.20.50.
5. 3G inch WC 100 psig
01010 20,
® X 100 psin
15 inch WO 6001100 miliibar |
7 psiv Gro 5 10 pad B00- 1100 miiltibar i
F10. 225 250 Do 325 5 psid

psid

System Accuracy (R5S)

+031% FS 4 2 digis £ 14% 5 £ 2
+0.22% 5+ 2 gigits”
* For 2100, £240, $500

PRI Rangos

FGO5% FS 1 2 digits

Thermal Etfects

WIS w6010 +95°F
Tr 0 Shift 014 rrax, + 4 chgits 035 max D07 max, 4 gigits
Tr it mak & 4 digits 004 max +

Pressure Fittings
Positive 174718 NPT ingermia

18727 WP inaernal
MIA

Reterancs CET NPT et

Pressure Media

Pasitive /
OF g5 COMP
with alurmioam.

elastomer Sealary
and B -Ring

Helgeence R/A
Analog Cutput
0o 5 VI tor gauge
for unidiectional and absolule ranges

prssre
2 5V Tor




T s

AC Addapter e Pressure/Vacim 5 F
B \ i Ordering instructions
/
!‘/
Frowsue Ling DATUM 2000™ Meter only
fnsialied by st Otder 3s DATUM 2000-1 meter fos 115 VAC

conventer or DATUM 2000-2 for 220 VAC
converter with Luropean 2-prong turet

NS
DATUM 2001 Meter with One
Transducer or Transmitter Set-up

e To order factory set-up with ong transducer of

e wansmitier and 101, cable/connector assembly.

spocify option 2001-1 for 115 VAC converter of

20012 for 220 VAL Buropean convener.

Transclucer or transemitier ordered and

priced sepafatety

Dimensions:

302

DATUM 2002 Meter with Two
Front Panel Transducers or Transmitters Set-up
Meter for two factory setups and cable assemblies with
- two transducers oF ransmitters, specity option
2002-1 for 115 VAC o 2002-7 for 220 VAC
LLropean Corverter
Transducers Of iransmuters ordered and
priced separately.

Top View

DATUM Manometer with Transducer
Installed

To order a miaaormeter with a Model 204 pressure
transduces, order part #2204, with & Model 239,
orcer part #2239; with a Model 270, ordter pan
£2270. Specily pressure range

. . Options:
Side View 602 1-5 VDO Dutput
{2204, 22 v}
603: 1-6 VDC Output
(2208, 2233 oniy)
607 -5 VEC Dutput

{2239 bicirectionat only}

t<_..~ 382 h’{ 653: 220 VAC converter (Manometer only)
a7 654: RS-232 Output

811875 1175 L of cable”

£
“Consult factory for lengths above 25 f of cabile.
Specifications subject 10 Change withont notice.
Front Panel
Manometer
Top View - % cio ,

159 Swarson Road
— Baxborough, Massachusents 01718

Custout Dimernion - ol -

Telephone: 978-263-1400 - Fax: 978-264.0292

R — 800-257-3872




DS 4611

Amverican Metern

GTX Gas Turbine Meters
Data Sheet

American Meter's gas turbine meters bring together
refinements in design leamed from years of application
experience. GTX turbine meters are based on the
standard GTS turbine meter design with the removal
of certain features, making them an extremely cost-
effective option for industrial applications while
maintaining meter accuracy and the quality expected
from American #Meter products.

GTX meters are avallable in 4%, 6°, and 8” sizes with
maximurn allowable operating pressures up to 175 psig.
As shown in the features and benefits listed, many of
the optional accessories for GTS turbine meters remain
available on the GTX Series, such as medium- and
fow-frequency pulsers,

Related Bulletins:

Instruction Manual . .............. 1M 4720
Repair Parts List ... ... .o .. RPL 4810
Medium Frequency Pulser ... ... .. IMP 6778
Blectronic Termp. Comp. . .. ... .. ... i 4730

Features - Benefits ~ Optional Accessories
» Mechanical Drive Ouiput

» Mechanical and Electronic Pulse Outputs

« Temparature Compensation

« Mechardcal Drive Models for use with P&T Correctors
or Electronic Pulse Qulput Models to interface direct-
ly with popular flow computers.

= Electronic Tempersture Compensalion with Fixed
Factor Pressure and six-month data storage.

» One Output Gear Train for all meter sizes; reduces
spare parts inventory,

« High-Eificiency inlet Flo-Guide® flow conditioners
to minimize the effects of Bow disturbances In short-
coupled installations.,

» [nterchangealbie Pro-Calibrated Measurement
Cartridges for easy maintenance.
NOTE: GTX cartridges fit only into GTX bodies.

» Three-Point Accuracy Curve supplied as standard,

* Five-Point Accuracy Curve {(optional).

* Medivm- and High-Pressure Accuracy Curves
available.

» Cartridgre Recertification and Repair Services.
= Marcury or Equimeter Corractor Adapter Plates.

« Qutput Drive: 100 ft (4% and 6%)
Output Drive: 1,000 ft (8%)

Comparison Chart

Featore §18 T e
Prescure Falings ... ... 175,720,184 . .. ..., ... 078
Bewings! ... ... Coo.. . Balad §ST L p L Seft-Lisricating
Lutwieation Beartngs/Oler B s Bller System
Outte? Deffuser L CoStandand gL Hone
CopatiBly .. ... GTWAcouTestBY . L. L L GTA Only
Rotors ..o A 30T G 457 Doy
Metad o Plastic Pastic Oy

Pulsers ... oL hoh-, Mediurn-, L 3. Metdwim- o

of Low-Frequentcy Low-Frequency




Capacity Table

. i 45° Rotor Angle
Minmum Pressure
Actual Drop
Qmax Qrmin Range Flow Rate nches
Size MSCFH MSCFH Qrnax/Omin MACFH W.C.
4% 18 2 35 +:26 A4
62 35 =9 18 84 33
B } &80 3 20 3.00 1.8
GTX Basic Specifications {Figure 1)
. Flangs |
Bolts
Matedal Dimensions Cartridge
Al=aluminuen | {inches) (nches) ) Boll
S — Dia. Weight Torgque
Size Body | Top A B | 0D | BD.| Ne | fin) ANSY s fio-f1}
47 Ak Al ] 5851 140 680 | 50 8 5/8 | 160-FF 32 26
L . - e N
> Ak AL | 842 | 15814001 S50 g 34 1 IS0 84 3E
8* Al AL 742 1 240 113500 11.76F 8 ¥4 | IO RF 54 70

Note: GTX MADP = 175 psig
*B.D. = Bolt Clrule Diameter

Manufactring Standards
ANSYASME MFC - 41 ~ 1086

Figure 1

8 » Standard AGA Report #7 GTX Specifications
Operaing Temperature Range:
-40°F to » 140°F
-40°C 10 -60°C
GTX Ordering Information
* Size: Maxirmum Allowable Working Pressure: + Modeh
4% ~ 100 mm 175 psifiZ bar Mechanical Instrument Drive Oulput only
" — 150 mm 175 psi/12 bar Mechanicad Instrument Drive Output and
8" - 200 mm 175 psif12 bar Medium-Frequency Pulse Output

= index: Clock Type, Odometer Type, None

®

Mechanical Instrument Drive and
Low-Frequency Pulse Output

« Mercury or Equimeter Corrector
Adapter Plate

(&) AMERICAN METER

300 Welsh Road
Building One

Horsham, PA 18044-2234 U.SA Phone:
Phone: 215/830-1800 Phone:
Fax: 215/830-1890 Fax: 51

Website: americanmetencom

Primtod in U.S.A

@ CANADIAN METER

275 industrial Hoad
Cambiidge, Ontario, N3H 4R7 Canada

B77/461-2626 {toll free)
519/650-1900
9/660-1917

website: canadianmeter.com

ELSTE Ui ANMOCO

Core ~ 2000 - 542




Trailer 7

Six Month Meter Calibration
40 CFR 60 METHOD 2A
PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8" TURBINE

DEFINITIONS:

6/21/2008 Serial No: 21429

M, =Mol. wi. of Air (Ib/ib-mole) 1, SADSOIUIE avy. SIaCK gas lemperature (K}

vs =Duct gas ye!o(jty (ﬁjse{;) {ga ToIENOAN0 emperawre (LU oronr)
Qsd =Std. dry volumetric duct flow rate (dscf/ P, =Absolute duct pressure (in Hg.)

K, =Pitot tube constant e =Standard pressure (in Hg.)

C, =Pitot tube coeffient {dimensionless) Pra =Barometric pressure (imm Hg.)

Del p =Velocily head of stack gas (in HyU)

A TLIOSS seCuonar area or QU (T}

DATA INPUT: please enter the following data using correct units;

30 % Flow 60 % Flow 80 % Flow

Del p= 0.05 0.17 0.41 . 1,0 (from pitot tube)

Te = 51 57 572 U (ITOM Mermisiernnermometer)

e = 0.9 3z 6.5 i H,O (from pitot tube)
B 1681488 5978624 12.14408 mm Hg (calculated)

Pra™ 761.3 761.3 7613 mm Hg (from barometer)

Dia = 7.875 7.875 7.875 niD
pratesmessniar A= 0.3382425 0.3382425 (.3382425 f (calculated from above)

CORRECTED DATA/CONSTANTS USED IN FORMULAS:

0% Flow 60%Flow 90 % Flow

Vg = 528 528 528 K
ly = 501.18 501.36 501.36 ™
Pag = 29.92 2992 29.92 in. Hg
Prar = 29972441 29972441 28872441 in Hg
Pyo= 30.038641 30.20782  30.450654 in. Hg
M, = 28.9644 28,9644 28,9644 ibfib-mole (from Mark's M.E. Handbook)
C, = 0.99 0.99 (.98 Dimensionless
K, = 85.49 85.49 8549 MUDID-MOKIN rid))
secl {("R) {in. H,0) |
CALCULATE: Average duct gas velocity
ve = Ko "Cpri{Rel p)™ 7 [T /HTM) 7] £q 2.9
30 % Flow 60 % Flow 30 % Flow

vs = 14 36345 2641544 4085897 (fUsec)

= 861.80893% 1584 9264 2451.5382 (fUmin)

= 26274676 48320827 74742018 {m/min)

CALCULATE: Average duct gas volumetric flow rate
Qsd = 3600 va*AM(Tstd*Psi(Ts Pstd)] Eqg. 2.10
30 % Flow 60 % Flow 90 % Flow

Qsd = 18489.053 34200.349 5332562 (sci/hr)

= 308.31755  570.00581 88876033 (scl/min)

Page 1 of2



n

23063756 4263.9398 66483895 (gal/min)
87316532 16.142565 25166693 (meters3/min)
43.657766  80.712823  125.84848 (meterd/5 min.)

Ho

INPUT: Average Ves Values from 5-minute Test Data Printouts.

Qsd = 43.22 80.32 1226 {cubic melers)

CALCULATE: The Test Meter Calibration Coefficeint.

Ym = (vt -y x (Tr+273) x { Pb ) Eq. 2A-1
(Vmf - Vmi) x (Tm+273) (Pb + Pg)
Ym = 1.0079026 0.9970606 1.0103781 Al meter coefficients must be between

0.95 and 1.05.
DETERMINE: The Minumum and Maximum Coefficients.

Maximum Value: 1.0103791
Minimum Value:  0.9970606
Difference:  0.0433185 Must not exceed 0.030
CALCULATE: The Average Test Beter Calibration Coefficient Value:
Avg Yy, = Sum of three Ym Values / 3

Avg ¥, = 1.0051141 This value gets entered into computer program

for test radler conslanta.

CALIBRATE: The Test Trailer Temporature Thermistors

Reference Thermometer:
Fisher: 885-250

Actual Reference 1D 180410
Reading Reading Percent
{Dea. C) (Deg. C) Difference  Allowable
Flow Temperature Thermistor 52 55 -5.7682308  +-20%
Ambiant Temperature Thermistor 586 5.5 17857143 +1-20%
CALIBRATE: The Test Trailer Barometer Trafler Barometer: Setra: Model 361
Reference Barometer: Princo - NOVA
Actual Reference
Reading Reading
{(mmHal  (mmHg Difference  Allgwable
Barometric Reading 761.3 762 0.7 vi- 2.5 mm Hg
CALIBRATE: Flow Pressure Transducer Traiter Flow Transducer. Setra Model 264
Reference. Water Slack Tube Monometer
Actual Reference
Reading Reading
{mm Hal fmm Ha) Oifference Allowable
Flow Pressure Reading 0 0 0 +- 2.5 mm Hg
12 1.2 0 +- 2.5 mm Hg
8.4 8.3 01 v~ 2.8 im Hg

Page 2 of 2



POOT-0312

ONE TO SIX GAS PORTABLE MONITOR

¢ Simultaneous detectionof up to 6
different gases

Over 250 gas monitoring configurations
Wide range of toxic gases

PPM ( LEL hydrocarbon detection
Powerful long-life pump up to 125 range
with filters

Low flow pump shut off and alarm
Methane elimination switch for
environmental use

Security “Adjustment Lockout Switch”
Up to 30 hours of continuous operation
Alkaline or Ni-Cad capability

IR Sensors available for 50% CQO,,

100% LEL CHy, and 100% volume CHy
Transformer testing version available
Datalogging option

Autocalibration

Dual hydrophobic filters {most versions)
Ergonomic RFH/ EMI/ chemical / weather
resistant enclosure

Py » intrinsically safe design, CSA {C/US) &

(SB- UL Classified {most versions)

RKI is proud to offer the most versalile porlable gas delector on the markel. Equipped with features that are not available
on most competitive units, the EAGLE is a powerful instrument that does more than offer standard confined space protec-

tion. Delection combinations never before offered in @ portable gas monitor are now avaitable featuring the industry’s
widest selection of high qualily. long life and field proven sensors

® @& & @

® & & & ]

* & % & %

The EAGLE features include PPM or LEL hydrocarbon detection at the push of a button, infrared sensors for COZ2 and com-
bustible monitoring including 100%volume methane, a methane eliminalion switch for environmental applications, a fong
list of super toxic gases and measurable ranges, and dual hydrophobic filters o increase its water resislant performance.
For quick response and recovery from distani sampling iocations, the EAGLE has a strong internal pump with a low flow
auto shut off and alarm, which can draw samples up o 125 feet even with the dual hydrophobic fiters in place. The EAGLE
will continuously operate for over 30 hours on alkaline batteries or 18 hours on Ni-Cads. A variety of accessories are also
available 1o help salisfy almos! any application such as long sample hoses, special ffoat probes for tank tesling, dalalog-
ging, continuous operation adapters, remote alarms and strobes, and dilution ftlings just 1o name a few

With ils ergonomic design and large glove friendly buttons, the EAGLE offers easy access 1o controls such as aulocal-
ibration, alarm siience, demand zero, peak hold and o wide variely of other {eatures. Each channel has two alarm lev-
els plus TWA and STEL alarms for toxic channels. The two alarm levels are user adjustable and can be laiching or self
resetling. Rugged, reliable, easy to operate and maintain, the EAGLE is the solution for just about any portable gas mon-
itoring situation.

RKl nstnuiments, inc + 33248 Central Ave. Union City, CA + Phone (800) 754-5185 - {510} 441-5656 - Fax {510) 441-5650

World Leader In Gas Detection & Sensor Technology
www rkiinstruments.com



EAGLE™ Model

o Weather resistant, chemical resistant, RFI / EMI coated h«qh :mpad Gases & Detectable Ranges 1
polycarbonate-polyester blend. Can operale in rain or sel N0 28700 | p Ty e e
Enclosure water without damage. Ergonomically balanced with rugged top Lox Standard Conﬁned Space Gases«_,w
unted handle N N " - 100% LEL
VVVVV ~ e . Hydrocarbons {CH,, std) 0~ 50.000 ppm
Dimensions 05 Lx59 Wx 7 H C‘wom (©,) 0. 40% ‘Jol B
S —— - S - P o
veeight 510 _Carbon Monoride (€O) | 0-500 pom |
S - . Hydrogen Sulfide (Hy Q- |oﬁ ppm
Detection Principle Catalytic combustion, etectrocherr ] Super Toxrcs and Other Gases
e - " Ammmn {NH3) G- 75 ppr
Sensor Life 2 years under normat conditions e
e e Arsine {AsHy) 9-1 ppm

car draw samples over 1251 L S L R

ppm |
0- 10 OOD ppo |

werful, long-fife pump (0

feet, Flow rale approximately 2 k() - 5,00

{

Sampling Method

iow in case lop. Dhspls

4 x 20 LCD readout. Carbon Digxide {CO5) o |
. g ‘ 2 |
Display readings & stalus o v Backlight, automatic | {i R Sensor} o- zOf \//) |
for alarms and by d‘ Trand mvh' v i j
Alarms 2 aiayms per (hamc phis Tw\ -L alarms m’ toxics (,r;;rvue‘(c b

g O self reset and s

aanms are f ustable for e

- F?\lorme bvox dGV(mOz) v

Alarm Method Buzrer 85 d8 a1 30 om, dual high intensity LEDs, and flashing display.

& external glove {rieadly push buttons for qumion demand zero, and
Controls autocatibration.  Buttons also access LEL / ppm, alsrm silence, peak Hydrogen Chioride (HOH
hold, TWA "L values, battery statug and many othel g -

Continuous Operation | 30 hours minireum using atkaline batter

Hydrogen Fluoride (HF)

Hyda'og(m Cyanide {HON)

using !

Hydrogen Sulfide (M, S
4 alkaline or Ni-Cad. size D bas{ eries i,mrgef has alkaline recogni- ';‘;;;‘;7&;4 o
ent batery dam ge Ho hmg with av?qhn (R Sensor)

isobutane {CyHyq)
{IR Sensor)

Power Source

Operatmg Yemp FAN
Hurnidity

Indication Accuracy Nitrogen Dioxide (NO;)

T Mitric Oxide {NO)
Ozone {0}

Response Time

- S
. Intrinsically Safe, Class 1, Division 1, Groups A, B, C and D. Phos phme {PH}

Safety Rating A (G US) & UL Classi . ' il A
CBA(C L Classified (most versions B

o 2 iA {CIUsSy& UL Classified {most versions), ) - Siane (S;HQ
Shouvlder strap, alkaline batteries, ,yd““ 1d 5 fool hose a R [ 0-10 pom
Intemat hydrophotic fiter {most versions) (certain s versions Sulfur Dioxide (SO,) O—W‘\;‘;x‘vrwx

| 5 pp

E ort . . . o
Standard Accessories al probe, inlet fitting and 3 teflon hose. For HF and

used without probe)

squipped with sp
03 versio

The EAGLE can be configured with up 10 6 gag
sensars including a maximum of 2 super toxics

. Datalogying of up to 4 gases (No <Wa ngging possible on § or 6 i fam the above hist
gas versions or versions with more than 2 toxic sensors) { Special Features
i i >

« Low flow alarm shots pump off 1o avoid
damage o instrument

+  Hydrophobic Biter disc in probe.

. internal hydroghaobic fifter

- Remole slarms i
i fitting {50/50)
Ni-Cad batteries
Battery charger, 115 VAC, 220 VAC, or 12 VDO
- Continous o fion adapten, 115 VAC o1 12 VDG !
. Extealoud huzzer . Single gas calibration capabiity
. Extension probes | . vahane Eiimma)m{) s»y;((:?“ for
. Large inlernal hydroph erwxrowmerwm% applications.
: - N o . Security "Adjustment Lockout §
: . Confirmation beep {sllenceabls)
i « Meets EPA Method 21 prolocol for
emissions tesing (most applicalions)

Optional Accessories

Warranty

Authorized Disiributor:

itral Ave. Union C
Tok Free: (800} 754 » Phone: (510) 441 1) 441-5850
maiidrkig@rkiinstruments com = www.ikinslromenis.com




Advanced Beliability and Securily
- g smpshoidion sl ity susurly

Water and dust-proot tront panel {complies with IECS29-1PES

and NEMA No 260 TYPEA® Y “fxospt for sxternal icing tost,

* A mechanical look with removable key is provided {o securely
fatch the fropt pare! door This lorbids access to the power
syatch and removadle madia

* Reliable. siatite flash memory is used tor internal dala stor-
age operations with ECCT function - 660 freoe 2

The new DXAdvanced DX 10008 teatures an inner
chassis that can be remaoved from the case via
the froot panel of the Instrument. This provides
aceess 1o all of the Imtemnal components af the
DX1000H from the control panel without having
1o access the rear of the ealt or disturh any f
the field and power supply wiring.
Functonailly, appearance, and panel culoul
dimensions are the same as those of the
standard BX1000.

Advanced Performance
= Ehphspasd messwanen

* High-speed measurement of up 10 25 ms
(DX 1002N or DX1004N using fast sampling mode)

Advanced Memory
- M Expenly ifemsa) Whamseny s Sanmmabls Bathi

Supports up 10 200 MB of non-volatile, internat flash memory
for reliable, long-term data storage

* Al models include a CompactMash drive. Bugged and readily
avallable CompactFlash cards {CF cards) serve as the remoyv-
able media, and are available as opiional accesseries.

* Supports USE Flash drive with optional USB intertace.

Advanced Display and User Interiace Funetions
Ensy annfimriien v e s

" USH keyboard & remote control options for text entry
* Versatile, standard display modes
*Jump 10 your favorite sereen with the Favonie key

Advanced Connectivily
~ (el St comvaeiially amd
aummantangs s
* Stangard Ethernel inlertace
 lncludes ‘Web server and [-maill messaging funchions, time

synchronization (SNTP), automatic network setop (DHCP), file
transfer (FTF) and more




XAdvanced,
, ggz%aa%‘i’eﬂ,

Application Software (DAQSTANDARD for DXAdvanced)

Every OXAdvanced unil ingiudes 3 DAGSTANDARD software, which is used lor alt data
fite gispiay and reporting functions, intlu phnting and conversion o commmon file

tormats. {a addition Hudes a configuration ool that is used 1o fully configare the untt
in bath on-dine (vis Etheme! communicaions} andg ofi-line (saving and icading froay
me edia) modes. Cenfiguration hies can 3160 be archived on the P

e e £ = i Shant mastson
X008 2, 15 s (Fas) samping mode: 25 ms} e ' ) 215805 0L,
" o serew Ingad teeminall
OX1004M @ oh, 175 ms (Fast sumpling mode: 25 ms} Asen 1000 1%
s 1 s (Fast : 12 > 2605240.1%
X I006N & o, 1 5 {Fast samplng mode: 125 mey St rosister 0! ampad A:&&‘??( 2145,
DxtQIeN 12 gh, 1 s Pt sanpling mode: 125ms] pn Yomminal) 4B97 ¢ O %
internal ' Standant mamocy (86 MB) 438922 181120.1%
momory 2 Lt momory {200 MB) CF card adaptet 72090
- .
Extoms medin “ CF o (vl Metfia) 7rzon i
o : ” . . TR08% 256 1
Cnnpsary Songumge -2 EngristGasmanFrench, dool, UST CF cacd 7 o0
(somemedeinier el 2093 wi2
ot i Al 2 2 pesns *1 v 168
€ A Aoy st 2 -
e " »fmom.#‘pou N g b ! i
A A Dt & Dot Lo kock Ky BETOSER B
o Aarn Bk § potots “1 2 Romaot cookzot termies A3027 Fo KB 1, HAZ opfien
"z RS20 intmrdace '3
: RSAZZAAES Hrtacs )
W EALSIIE 0uipot 2 Dimenstons
w Ciovrped ingus torminad {datchatie) { T P Gt ) 1
0 Hathematicn hectons
L Cutd, Culs BTD Inpsa/d dog isolated WD
~Ne 3% olated AT 4 I ;ﬁﬁ_ )
N Extancad Mt type |PRAO-20, P50, 9icC.) l o 2 )
my 0& VDHIAD poweat SUpply
Y Famols ponirst - i U e et
Yz 24VDE ransmitioy powot sipply {2 100pe} 5 i
[nn ZAVDXC transiriiter poswes Supply {3 10008} '8 A 25 (10 e o PN
L Eany ot srtry (witfs g teminal} 77 8 -
B Egsy 1t 0747y {edthaust Input wvmingt} 77
nssE USE tteriace
[ Pt irpad (g recots SOORToH Bnd 1
mathemated hectiors) % g "
0 Caffbration comection hxeson 3 M
3 IR (A2 s 1 ool b aechod or, 2 IAS w0 5 curent b bl Kb )
R o et & ¥t . smcit o oy DXIDORN ] DXIVN 2 i . ! v g
5 b coums Bk (TPS e i, /TSR TAZ TS b3 79 Onrnsin B imcded g s132 J _{ fmr -,
B b cmn ok (1954 . agatbony, [TPEI AT AL, TN o P ears e 800t Soppslan. 14 48 iy 7 et oo xR
A IS sewt ML o e sgcbod 0o B Y1 cwse Tt B w0mcH, e 0 STl (838277 b 1k — — e
2 o £t (P51 8 e, AT AT RS /TP 00 /TG Carrch by dmcied, AreS OOmbmion, of JAZATL cavees For oo distaohs o o haii0mm, Sug e [ HIOOUKIIR0 Cueics; (I sicdr 004 1001 01D
T apacitiat gt f.,mmm.am‘,mnoxsmmdwm(wo&mmmm
£ Dapoontons 3t DRareand o rgpisaered) Gncoeren f Yobgewe Fecrs Corpomssor. 1
i, {, mmmmnmmawmam{ww:mum
Apphicstion Sofiwsre e |
1 : 5 oy s ¥ Ednr 4 & srphaiecsd Eadenad of Yarrm (DX H
| Nodeicnde § - Descrgtion . = e 8 ok i Socent 1 5 s o s s o s |
T8120 DAGSTARDARD fe DX Advanced Wdows 2000/0XP o8 me T PRI i
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YOKOGAWS ELECTRIC CORPORATION R ) )
srwork Sotutions Busingss Div/Phone: (811-422-52-7179. Fax f14 ?ietme!m o b oo 1o @-T

nail ng 805 p yokogawa oom

YOKOGGAWA CORPORATION OF AMERICA Phone: BOG-888-6400, Fax: (1)-770-251-6427
YOKOGAWA EUROPE BLY. Prone: {31)-32-464 180 £(31)-33-464 1807 g 4351
YOKOGAWA ENGINEERING ASIA PTE ATD Phrone: (85624 19937, Fax, (65-62412606 g - pan JORREL fEn AV




Customer

(Jas %tandarc

Liquid Technology Corporation

Industry Leader in Specialty Gases, Equipment and Service

Certificate oi Analvsis

Iy (o (Louisville, KY)

7_repmu\‘itmgw JEPA PROTOCOL

Final Analysis Date cbrmm 21,2006

Expiration

Component
Balance Ga

Analvtical Data;

Eil}s?g?ﬂ

PO NOT USE BELOW 150 psi

EPA Protocol, Section No. 2.2, Procedure G-1

Reported Concentrations
Propage: 896.4 ppm /- 8.9 ppm
Nitrogen: Balance

Reference Standards:

SRM/GMIS:

Cylinder Number

Concentration:
Fxpiration Date:

Certification Instrumentation

Component:
Make/Muodel:
Serial Number: -

GMIS GMIS
-160431 CC-166377
494.8 ppm Propane/Nitrogen 9958 ppm Propane/Nitrogen
May 02, 2008 May 02, 2008
Propane
HP5890-11
3336A59393

Principal of Measurement:  GC-FID

Last Calibration:

Cylinder Data

February 01, 2006

Cylinder Serial Number: LL-21903 Cylinder Outlet: CGA 350

Cylinder Volume:

Expiration Date:

80 Cubic riit Cylinder Pressure; 2000 psig, 70 F
February 21, 2009

Analytical Uncertainty and NIST ?mcubg‘, are in complianee with EPA-600/R-97/121

Certified by
[ate:

o

‘mw\ 21, 2006

Unmatched Excellence

2664 Pemberton Drive - Apopka, Florda 32703 - Phone (407)-292-2480
Fax {807).292-3313



Piguid wechnology worporanon

Industry Leader in Specially Gases, Equipment and Service

Welders Supply Company (Louisvitle, KY}

July 06, 2007

DR-19
500. O DR Pmpm}c/NumLm EPA PROTOCOL
;LML.ZL 197

10 DO NOT USE BELOW 150 PSIG

SESA AL

June 20,

Cylinder Outlet: CGA 350
Cylinder Pressure: 2000 psig, 70°T

( ylinder \miumc
Fxpimtion Date:

Analytical Data
EPA PROTOCOL, Section No. 2.2, Procedure -1

Replicate Concenirations
Propape: 507.5 ppm +/- 5.0 ppm
Nitropen: Balance

Reference Stapdard(s):

SRM/GMIS: GMIS

Cylinder Number: CC-166431

Concentration: 494.8 ppm Propane/Nitrogen
Expiration Date May 02, 2008

Certification Instrumentation

Component: Propanc
Make/Model: HP5890-11
Serial Number: 3336A59393
Principal of Measurement:  GC-FID

Last Calibration: June 01, 2007

Analytical uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

Certified by m ﬂ___,\/
2007

Date:

Unmatched Excellence

2564 Pemberton Drive —~ Apopka, Florida 32703 ~ Phone (407)-292-2090 ~ Fax (407)-292.3313
=~ WWwW. guititecticom, cory ~



Customer

Date

Delivery Receipt
Gas Standard

FLiguid Technology Corporation

Industry Leader in Specially Gases, Equipment and Service

::!‘Pmrf’xopdnu’w trogen - LPA PROTOCO!,
February 21, 2006
I elmmn 21,2009

Propanc
Alr

DO NOT USE BELOW 150 psi

H x\ Pmtoam ‘Scdion No. 2.2, Procedure (G-}

Reported Concentrations
Propane: 251.6 ppm +/- 2.5 ppm
Nitrogen: Balance

Reference Standards:

SRM/GMIS:

Cylinder Number:

Concentration:
Expiration Date:

Certification Instrumentation

Component:
Make/Model:
Serial Number:

GMIS GMIS

CC-166582 CC-166431

103.2 ppm Propane/Nitrogen 494.8 ppm Propane/Nitrogen
May 02, 2008 May 02, 2008

Propane

HP5890-1
3336A59393

Principal of Measurement:  GC-FID

Last Calibration:

Cyhinder [

Cylinder Scrx al Number: 1.1-4724
Cylinder Vohime:

Exptration Date:

February 01,2006

Cylinder Outlet CGA 350
20 Cubice Feet C \«imd Pressure: 2000 psig, 70 1
February 21, 2009

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

Certified byv:
Date:

W e 5 D AAN T

= FChruary 71,2000

Unmaltched Excellence

2564 Pemberton Drive - Aponka, Florda 22703 - Phone (407)-292.2090
Fax {407)-292-3313



Piguid Teehnology Corporation
industry Leader in Specially Gases, Equipment and Service
Certificate of Analysis

- EPA PROTOCOL GAS -

Customer

PA PROTOCOL

Expiration Date W‘C 022009

o

Component Carbon Monoxide/Carbon Dioxide

Analytical Data: DO NOT USE BELOW 150 psig

EPA L

-

ton No. 2.2, Procedure G-}

rotocol, Sec

Reported Concentrations
Carbon Monoxide: 9327 ppm +/- 93 ppm
Carbon Dioxide: 4.55% +/- 0.045%
Nitrogen: Balance

Reference Standards:

SRM/GMIS: GMIS/GMIS
Cylinder Number: CC-TER896/CC-159055
Concentration: 755.8 ppm COM999.5 ppm €O

Expiration Date: O8/11/09 - 08/18/09

GMIS/GMIS
CC-55961/CC-1159%46

1.00% CO02/6.01% CO2/Nitrogen
(43/29/08 - 07/23/06

Certification Instrumentation

Component: Carbon Monoxide Carbon Dioxide
Make/Model: Nicolet - NEXS 470 HP 389011
Serial Number; ALPO90001S4 3326A59393
Principal of Measurement:  FTIR TCD

Last Calibration:

\1 Uul {“ 20 )(‘

March 02, 2000

Cvlinder Daw
Cylinder Serial Number: Li-1874] Cylinder Qutlet:
Cylinder Volume: 80 Cubic Feet POy

CGA 350
vhinder Pressure: 1900 psig, 70F

Analytical Uncertainty and NIST Traceability are in compliance with EPA-GOO/R-97/121.
e Qerenr b
Certified by T

Date: &‘&ﬂf ch

By A A e

02, 2000

Unmatched Excellence

2564 Pemberton Dinve - Apopka. Florida 32703 - Phone {4071.292.2440
Fax (407)-292.3313



Liguid Technology Corporation

Industry Leader in Speciafly Gases, Equipment and Service

oy om CO. 3.00% Carbon Dioxide/Nitrogen - EPA PROTOCO

€ roon 110X L.
June 27,2007

Carbun Monoxide, Carbon Dioxide

Balance Gas Nitrogen
Analvtical Data: DO NOT USE BELOW 150 psig

EPA Protocol. Section No. 2.2, Proceduwre G-}

Reported Concentrations
Carbon Monoxide: 611.4 ppm +/- 6.1 ppm
Carbon Dioxide: 3.13% +/- 0.03%
Nitrogen: Balance

Reference Stapdards:

SRM/GMIS: GMIS/GMIS GMIS/GMIS

Cylinder Number: CC-166528/CC-115896 CC-35961/CC-115946
Concentration 496.3 ppm CO/755 8ppm CO 1.00% CO2/6.01% CO2
Expiration Date: 4/06/09 - 0871 1709 03/29/08 - 07/23/10

Certification Instrumentation

Component: Carbon Monoxide Carbon Dioxide
Make/Model: Nicolet - NEXUS 470 HPS8901I
Serial Number: AEPIO000154 3336A59393
Principal of Measurement:  FTIR TCD

Jast Calibration: June G1, 2007 June 12, 2607

Cylinder Data

Cylinder Senal Number: [.I-20938 Cylinder Outlet: CGA 350
Cylinder Volume: 80 Cubic Feet Cylinder Pressure: 2000 psig, 70F

Anabytical Uncertainty and NIST Traceabifily are in compliance with EPA-600/R-97/121.
Certified by:
Date: July 06,2007

Unmatched Excellence

2564 Pemberton Diive ~ Apopka, Flodda 32703 ~ Phone (407)-292-2080 ~ Fax (407).202-3312
~ www liguidtschoomp. com ~



Piquid Technology Corporation
Industry Leader in Specialty Gases, Equipment and Serviee

- FPA PROTOCOL GAS -

Welders Supply Co. (Louiswille _Kentucky)
12 March 02, 2006
Delivery Receipt DR-1671

(Gas Standard B_OQQI;@ ) 1.50% Carbon Dioxide/Nitrogen - LPA PROTOCGL
Final March 02, 2066
Expiration Date March 02,

Component Carbon Dioxide

Balance Cas

DO NOT USHE BELOW 150 psig

nalvtical Data:

EPA Protocol, Section No. 2.2, Provedure G-1

Reported Concentrations
Carbon Monoxide: 312.9 ppm +/- 3.1 ppm
Carbon Dioxide: 1.48% +/- 0.014%
Nitrogen: Balance

Reference Standards;

SRM/GMIS: GMIS/GMIS GMIS/GMIS

Cylinder Number: CC-115900/CC-166528 CC-55961/CC-115946
Concentration: 258.8 ppm CO/496.3 ppm CO 1.00% CO2/6.01% CO2/Nitrogen
Expiration Date: 08/11/09 - 04/0609 03/29/08 - 07/23/06
Certification Instnunentation

Component: Carbon Monoxide Carbon Dioxide

Make/Model: Nicolet - NEXUS 470 HPSEo0H

Serial Numiber: AEPYS000154 3336A59393

Principal of Measurement:  FTIR TCD

Last Calibration: March 02; 2000 March 02, 2006

Cyhinder Senal Number: 11.-42299 Cyhinder Outlet CGA 350
Cylinder Volume: 80 Cubic Feet  Cylindor Pressure: 1900 psig, 70F

Analytical Unecertainty and NIST Traceability are in compliance with EPA-6O0/R-97/121.

Qe Bronn

Certificd by: C,/ T
Date — March 02,2006

Unmatched Excellence

2564 Pemberton Drve - Apopka, Florida 32703 - Phone (4073-202.2590
Fax {407}-282-3313



Specialty Gases

Oivision

Welders Supply Co. P. O. Box 21007 Louisville, Ky. 40221-0007 {502) 635-7531

Certification of Cylinder Content

Thursday. January 31, 2008

Mix Type:  Primary Standard
Analylic Accuracy.  * 2%
Serial Number:  LL-41085
 Cylinder CGAT 350
Approx. PSS 160
Test Dater 080131
Expiration Date:  31-Jan-11

Analytic Method{s}  Gravimetric
Gas Chromatography

Cylinder Contents

Requested Gas Actual
85 % Propane 84.89 %
bal Nirogen Balance

Frank Fogarty
Specialty Gas Lab Mangér

2651629192 Page 1 0f 1

Fed. 1.0. No. 61-0861062 « D-U-N-S 00-700-7420 = FAX {502} 637-1033



Specialty Gases

T i, Division

Welders Supply Co. P.O. Box 21007 Lowuisville, Ky, 40221-06007 (502) 635-7531

Certification of Cylinder Content

tMonday, Oclober 20, 2008

My 'r‘,v' pe

IC Accuracy

Test Dats

v

081020

Expiration Date.  20-0ct-11

imetric

Gas Thig

Analytic Method{s)

natography

Cylinder Contents

Requested Gas Actual
50 % Propane 50.92 %
bal Nitrogen Balance

Frank Fogarty

§

Specialty Gas Lab Manger

Page 1ol ]



Speclalty Gases

—w

Welders Supply Co. P. O. Box 21007 Louisville, Ky. 40221-0007 (502) 635-7531

Certification of Cylinder Content

Thursday, January 31, 2008

Mix Type:  Primary Standard
Analytic Accuracy. 2%
Serial Number L1-20930
Cylinder CGA. 350
Approx. PSE 160
Test Date. 080131
Expiration Date: 31-Jan-11
Analytic Method(s). Gravimetric
Gas Chromatography

Cytinder Contents

Requested Gas Actual
25 % Propane 24.955 %
bal Nitrogen Balance

Frank Fogarty
Specialty Gas Lab Manger

26511/29192 Fage 1ol 1

Fed. 1.D. No. 61-0561062 » D-U-N-S 00-700-7420 » FAX (502} 637-1033



APPENDIX C

VISIBLE EMISSION METHOD 22
DATA SHEET
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APPENDIX D

COMPUTER PRINTOUT
VOC ANALYER STRIP CHARTS



Test id:

Test for:

John Jordan Service Company

Technical Services Group
502 267-8344

Vapor Combustion Performance Test

000694123-00445

Port Ever

Unit Tested: Zink VCU

Test Date:

11/19/2008

Test Personnel: Tony FPenton

B4

Strip Chart Recorder Speed: 150

A1l data

fields are rounded 2

display purposes. Internal to

8 digits

following the decimal.

LC South

es following

the

program alil

The

data

decimal

fields

o3}
=
1



Outlet Calibration Information

Allowable range is +/- 5% of actual span gas Concentration

Low range span gas concentration 251.60 PPM, Cylinder
Mid range span gas concentration 507.50 PPM, Cylinder
High range span gas concentration 596.40 Cylinder
Zero span analyzer reading 0.09 pPPM

Zero range analyzer error 0.00 PPM

{.ow range analyzer reading 252.42 PPM

Low range analyzer error 0.33 PPM

Mid range analyzer reading 505.53 PPM

Mid range analyzer error ~-0.39 PPM

High range analyzer reading 899.41 PPM

High range analyzer error .34 pPPM

infet Calibration information

Allowable range is +/- 5% of actual span gas Concentration

Low range span gas concentration
Mid range span gas concentration
High range span gas concentration

Zero span analyzer reading
Zero range analyzer error

Low range analyzer reading
Low range analyzer error

Mid range analyzer reading
Mid range analyzer error

High range analyzer reading
High range analyzer error




CO Calibration Information

AHowable range is +/- 5% of actual span gas Concentration

Low range span gas concentration
Mid range span gas concentration
High range span gas concentration

Zero span analyzer reading
Zero range analyzer error

t.ow range analyzer reading
Low range analyzer error

Mid range analyzer reading

312.90 ppM,
611.40 PPM,
932.7C PPM,

0.42 PPM

0.00 PPM

312.35 PPM
-0.18 PPM

©12.54 PPM

Cylinder # 422¢
Cylinder # 20693
Cylinder % 4

Mid range analyzer error 0.19% PPM
High range analyzer reading 937.74 PPM
High range analyzer error 0.54 PPM

CO2 Calibration Information

Allowable range is +/- 5% of actual span gas Concentration

Low range span gas concentration

1.48 %, Cylinder # 4729

Mid range span gas concentration 3,13 %, Cylinder # 20938
High range span gas concentration 4.55 %, Cylinder # 18741
Zero span analyzer reading 0.00 %

Zero range analyzer error 0.00 %

Low range analyzer reading 1.46 %

Low range analyzer error ~1.35% %

Wid range analyzer reading 3.15 %

#4id range analyzer grror 0.64 %

High range analyzer reading 4.55 %

High range analyzer error 0.00 %




Tune

07:45

G760

o755

0800

805

0818

OBAS

8820

08:25

G8:30

08:35

08:40

0845

Baro P

Flow P

+o{mmHgy  {mmHg)

7850013651
755.0795385
7651422567
765 1104548
7651627425
7662063866
652247184
765.2225582
7552821881
765 2630168
765.2751478
765 2689271

T68.FR25032

2.242008

1131073

0.04804

0.236878

2071668

8019707

0.029868

1.526528

£.486532

0011512

3415371

4.251856

2.337042

AT
(Deg C)
13.85813148
143997537
13.0953483
1533688518
15.70641481
18 4S092TTE
16.8865963
17.35704250
1896432643
1742141268
17.76221667
1806037643

17 SB4UH20E

n7

{Deg C)

1126508704
10 43036852
11.18075185
11.67498333
1161428888
12.15457983
1260100556
12 89660444
12.94637407
1338302778
1356086206
13.51820809

1410904815

HC in

HC out

(Val %) (Voi ppm)

17.82158

18.08776

1584247

16.78129

34,1811

4123743

36.50279

47126682

52.81323

[

5384644

4731827

38 34844

Cutlet span check completed at 08145 the reading is; 507.27 PPM

Outie!t zero check completed at 08:46 the reading is | 7.20 PPM

CO2 span check completed at 08:46 the reading is: 3.14%

CO span chack completed al 0846 the reading i3. 613.08 PPV

CO2 zavo check completed at 0848 the reading ls: 0.06%

CO zero check compleated at 08:48 the reading is:

1.58 PPM

irtet span check completed at 0848 the reading is: 5052 %

intet zero check completed at (8148 the reading is: 0.34%

0B850

B85

G510

09015

0920

09:25

4930

e}

08:40

0845

7653516608
7653420581
7652789271
7653326073
TES ABTH04

785438715
785 4844681
o8 4692027
7855747222
7855451747
TED.SATGTHO

785 5822577

2.064838

&.306778

4195563

1.049622

A.080840

0.121238

4. 550655

4415138

228531

399057

2.589288

0.107398

18 28452407

1875086687

1885375826

1910144444

19 78641481

16856682563

20211551885

211979963

21 44443113

210438037

21.80806852

230697553

1422033704
1516735481
14.5 1620868
18.48477037
150278141
15.87032407
1607363888
1548511852
16.40430026
16.51427778
16 52663444

1789179815

5684799

H3.21574

4727235

214877

4035837

2761364

48.76778

&351785

5417423

5547441

5340025

51.73588

Outlet span check compieted at 08145 the reading is: 488.27 PPM

Outlel zero check compieted al 0946 the reading is . 4.98 PP

COZ spart check compieted at 09:46 the reading s

3.16%

CO span check compieted at D846 the reading isT 514.99 PPM

CO2 yero check completed at 0949 the reading is: 0.08%

CO zero check completed al 0949 the reading is:

0.57 PPY

et span check completed af 0946 the reading is: 5020 %

inlel zero check compleled at 09:50 the reading i

09:60
09:85
o0
105

0010

THE SAG5446
7855275783
7658557506
785 5009668

765 4B3F04E

1.328007
1561178
1.663841
1454070

0107848

27233850558

22 92775889

2257714074

2355202407

2326102858

17 88257064
17.81817222
1B.2179963
1837110074

18.7702

0.10%

AB (0058

5275893

5618068

51.06734

223818

0
39.904157
68 485126
25476713
T1.379315
13191382
24846371
75003368
83.218856

0
54062050
42100839

64456020

\ .

40.768052
$3.809108
453, 300838
165 94564
56 569878
13141984
50.904018
35736438
32221157
50, 4B4B4E
60882197

54 895158

Vin

m
5 841565644
12.827868
3.245484627
0863711028
18.28056714
4 866081378
0.BE70R5232
16.39934708
G.801389715
4
Z1.80425378
26 68902445

86903497

13108191

7.32313779
2730294528
&.231808202
26.07053292
7.5214973063
24 20454878

24.1961201
20 39045058
24 AB3BH044
20 54498 158

3585250368

pd

e

48553654

0938170

64950817

5% 838958

7823828809

16.6030641
1749158257
1520746820

7248201611

VinSitd
(m%
6.08

13.37
337
0.90
18.96
503
0.52
16.96
9.91
0.00
2275
2764
8.96

Min
{mg}
1682471
4425381
9748653
3078001
11855377
3799117
662398 4
14623030
9580731
Q
22413562
23929003
5968505

Voul
(m®)
1820
5816.9
193.1
1356
5612
02 4
£9.4
693.7
5758

0.0
974.8
10417
3328

z‘g\ ﬁYﬂg,N b

13.83
7.50
28.79
B.41
2686
7.68
24.90
24.90
20.87
2510
21061
3.64

7.95
16.88
17.47
15.44

7.31

14104508
7302829
24905470
3302608
19814106
5289835
22651327
24385721
20685851
25483817
20532226
3444708

5{? e g

8994039
16611016
18562730
14428308
2988491

7764
462.6

1481.6

6997
8368
512.4
9219
1353.8
/771
12238
11336
2455

.

3210
5797
1282
64578
3982

72994
27008
85335
50774
4
56438
80255
39271

58149
45548
108748
212489
86661
123233
#6032
B7298
51717
113060
1268297
24658

28522
33485
39887
78182
43585

co
(Vol pprm)
175. 21666
25069186
180,02106
60324413
4448311
565.03203
46849657
42,0653
501.32845
o
30729314
42201862

12018408

779.21287
£14.51076
32118615
163 38579
34827881
55778874
318.23135
27053497
34T 447G
304 58562
36151768

70034003

348.75336
T 15084
515 83807
79872741

28674283

GOy
Vol %}
1.7885122
1. 1585650
0.81920059
03180923
3.4274097
1.8635445
1.7366836
34187482
254170956

@
3.7524897
37410137

2815404

28063288
2.5408198
27410107
07377614
3.BB00RGS
16271682
40408274
28452278
38518413
33441827
2 BaAB803

22351568

38524212

4 5441839

12111869



Time Barg P FlowP Am T inT HCin  HCout Vin VinStd Rin

. (mmHg) (mmHg (DegC)  (DegC) {Vol%) (volpprm)  {m™) m {mg)
10115 7854710886 0100745 25.01207037 Z0.23198538  10.48048 112 57865  5.74931103% 579 1100913
10:20 7654010986 0.101745 2321207087 2016851852 1204833 42570649 7,740311031 7.80 1720058
10:25 7654430613 D.IORTT 2450765 20.36567063 1378413 17439765 6.042450495 810 2042323
10:30 7654674383 3.272086 2382665 1050405 4218453 38.763322 23.70766882  24.02 18535332
1035 265426005 1803727 2441226667 19.43018704 4134801 71368362 15 as1pae25 1557 11778993
40:40 765000752  0.01437 2441489444 2069450074 3519750 1$2.38008  5.003232904 5.03 3237996
10:45 7853425056 (.708073 2443313333 2150047037 73.18848 78.174772 1003667048 10.06 4270489
10:50 765260447 4.670032 24.68410185 2032603333 5013198 10.850097 27.17548829  27.50 25226911
10:55 7651800006  8.49048 2585508515 1p.0076 5302824 17131084 30.67a43511  39.69 38733292
11:00 765 1625233 0.621458 2603745 20.73327863  50.68525 [¢] 16692767 1678 15660617

Outiet span check completed at 10:50 the reading is0 504.35 PPN \
Outlet zero check completed at 11:01 the reading is © 6.368 PPM
CO2 span check completed at 14:01 the reading is: 3.15%

CO span chack compieted at 11:01 the resding i1 614 13 PPM

07 zero check compleled a1t 11103 Ihe reading s 0.06% *,
CO zero check completed at 11:03 the reading is: 1.26 PPM
intet span check completed at 11:04 the reading is; 50.63 %

\ntet zero check completed at 11:04 the reading ks, 0.11%

11:05 7651067736 0.010476  Z6ATDENNTA 219081018 4 ! o 0.00 G
1430 7650044077 2792205 2656076881 717551867 4823777 T271917H 1586056503 1594 14067520
1115 7850703108 7.271554 2767547407 20.91146741 ATSHI3 18 784082 0509770805 3550 28276290
1120 7850844701 403325 27.68410185 2099333333 44.1319 19850567 2617548028 20 .44 213563884
1128 7650420565 0.846637 2637176481 21.80083516  BST7I4 12.232706 123600837 12,39 8108151
1130 785.0474030 1423455 2711286626 21.90115704 28.84185 26 927031 1465656024 1480 7870240
1138 78650080857 0.072223 26.665264B1 2220676208 26.59206 47.388926 1424250503 14.24 6931559
1440 7640641321 0.743256 27.84706857 2250878519 24.65067 57954283 1053308477 10,52 4745505
1145 IB4.000TEZE 0.740483 2704400556  Z0.283061%1 2238837 81.283005 84600320 8.43 3448962

Outlet span check completed at 11:46 the reading is) 507.29 PPM
Ouliet zero check completed at 11:47 the reading is . 3.08PPM
CO2 span check completed at 11147 the reading is; 3.13%

CO span check compieted at 11:47 the reading is. 610.04 PPM {Z;;L L){

{ S ¥ ('S
COP zero check completed &t 11748 the resding is: 0.06%

CO zern check compieted at 11:48 the reading i 152 PPM

Inlet span check compteted at 11:48 the reading is; 51.04 % //

Iniet zero check completed at 1148 the reading ix. 0.08% /

1150 7646400126 3350728 2848780741 22.564BA0T 4412187 7.5540533 15460348 156,49 12500840
11:85 648152446 1755211 R.54004R1S 227956206 5348407 40.357487 1770197014 17.69 17317148
12:00 7647205123 006568 26 42245856  20.48740TE8 5343715 90.51681  3.202820839 3.28 3212368
$2:05 1646638578 6.11B502 27.88167503 2317RTTIR B47TAAT 37745574 3081066138 30.90 30875300
1210 7646248452 3.701371 812897063 2334134074 56 25087 04638413 w5727 2836 30735602
1218 7645667797 0073202 2781498704 2372917407 571144 26.87803 2227886 2213 23416838
12:20 764.4060788 170005 27 77185628 2384741481 62.99061 17.720403  16.80448327 16.73 19290541

7644561653 0 60BTAS 2731342500 2316183148 6465301 18473623 11.46803857  11.42 13514496

;;\
b
&

1230 7644074664 0 A4D0E 2779914814 267544258 B3 EHAT4 44113617 2.482621145 247 2887340
12:35 784 TAGORR4 0.027427 2727188444 7416173889 B3.4324 42,1855% 1.36879 138 1576326

Outiet span check compieted at 12:35 the reading s, 504 43 PPM

y B D opae OF

Vout
(™
3997
382.0
407.9
598.8
533.1
266 6
4475
860.9
14732
685.5

0.0
815.9
1266.2
850.5
478.7
460.9
539.8
456.9
48937

8056
7422
3817
11658
1378.0
1582.6
8191
7497
2134

25957

Mout
(mg)
82344
29761
130175
42474
89623
54823
62386
31289
4618
0

10B571
43526
30810
10738
22709
88318
48459
73404

11136
54815
B8322G
BOSY
21344
86534
26561
25346
17224
200386

co
Vol ppm}
117.08218
157.08218
184 48852
43781034
544 96025
823.00865
41281063
250 81988

671.64887

0

254 34568
28%.10833
21261083
564 1635
904 93457
566 38338
401.01551

2653 55081

28362511
414 53318
484 49082
22483714
BT A0
T46.28785
40531901
38261243
121.68417

0660252

CO;
Vol %)
0.4307455
0.7397485
0.7800747
§.0403052
35783816
1.9252241
15408141
47270481

4314722

38838216

o
2.8084128
36564273
4.1188705
7.7410881
25588981
2.0503873
1.5062861

11249224

7.5440483
3.8013868
$.3340165
42630087
ABHEETH
29719831
3.8451658
20412188
72730163

51148335



Time

Baro P Flow P

{mm Hg)  (nm Hg)

Am T

(Deg C)

nT

(Dey )

HC in

HC out

(Vol %3 (Vol ppm)
Outlet zero check completed at 12:36 the reading is © 6.68 PPM

CO2 span check comnpleted at 12:37 the reading is. 3.15%

CO span check completed at 12:37 the reading is: 813.77 PPM

C02 zero check completed at 12:38 the reading is:

CO zero check completed at 12:39 the reading is:

0.06%
.48 PEM

inlet span oheck completed at 12:39 the reading is: 50.50 %

inlel zefo check completed at 12:39 the reading is: 0.57%

12:40

12:45

12:60

12:58

1300

13:05

1340

1315

1320

13:2%

13:30

TH4.2797158  0.012074
7646977072 0373232
TE4.20812301  6.37R486
TE4. 1503161 2.021332
TE4. 1208073 2740171
7640714830 5002347
7840200008 2.42071%
TE3.9852002 0505543
763.9280721 7058822
7638407948 3.660064
7638224484 1620378
7538180232 2.6038

7637650537 0.0090%4

55078.0 145.8
7260 72.0
765.0 2.0

POBT CALIBRATIONS:

Outlet span check completed al 13140 the reading is: 508,44 PPM

Outiet zerp check completed at 1342 the reading is ¢

2779955185
27 61458704
2772661296
2783765
23658781481
28 57045556
27 3198483
2724884074
2751801852
2718107037
2666285

26 0BB27593

26 50008859

18965

2386

23183364074
23.82817407

23.3245463
23.21560741
23.85784074
2374878148
2178488148
2B BTHE222T
2342284074
23.23547222
2384027778
TAATIAB206

7400755

1384.96

19.24

4732306
4714391
BATORTY
&8 26824
5821847
81,5617
81.426879
51.9786
3826683
3589788
26.57384
477881

o

3001.32
66.00
43,50

817 PPR

COZ span check completed at 13142 the reading is: 3.14%

CO span check compieted al 12:47 the reading is: 611.27 PPM

€02 zero check completed at 1344 the reading is. 0.06%

CO rere chock compleled at 13:44 the reading is. (118 PPM

It span check completed 2t 13:44 the readingis: 5052 %

intet zero check completed al 1345 the rading is:

0.21%

Vi
51.413743
27.803042
7.7328711
32.081623
33861409
71376682

40 08549
30287509
£.3206075
79474049
51.690687
30.483453

0

3760.47
67.00
56.13

Vin

{ m3)

12.238987
13.325828
34.0574508
18136820858
16812840205
2687841149
18 4872109
22 ZH806
3554525289
1957151823
19.3683676
18 85150481

O

110489
B84.00

VinSid Min
(Y (g}
Span ok
1214 10516421
1324 11421475
3415 34183938
1808 10285145
18.06 17112708
2886 32519625
1843 20692283
2211 21029318
3665 24063705
1995 11282629
1926 10069351
1881 16272635
0.00 0
1117.91

Vout

()

1018.2
8425
12182
10187
818.8
1226.3
106.5
1022.2
9923
7054
465.2
7356
0.0

Mout

(mg)

95803
42868
17254
569868
50739
16018
81168
5662
11494
10260
44009
$3166
4]

cO

{Vol ppra)

649 BELLY
44826765
235, 76508
48943017
B54.62400
21855863
252.01853
82383831
37894885
22513132
361.36513
299.84351

&

9.54E+08 51857.4 3960433 28780.86

68

68

72

68.00
422 98

CO;
{Vol %)

16427301

21963072

#,6003737

3079718

33805414

43533353

305844

33183045

4 1 TASE0Z

2827081

2

38264208

3 514800

18319
88.00
2.84

]



PRELIMINARY TEST RESULTS

The test data Id is D00684123-00445

Average Barometric Pressure was 764.97 mm Hg
Average Flow Pressure was 2.02 mmHg
Average Ambient Temerature was 23.56 Deg C
Average Inlet Temperature was 19.24 Deg C
Average Inlet Concentration was 43.50 Vol %
Average Outlet Concentration was 56.1 Vol. PPM
Average CO out concentration was 422.95 Vol. PPM
Average CO2Z out concentration was 2.84 Vol %
Total volume in standardized was 1117.9 cubic meters
Total volume emitted was 51,857.4 cubic meters
Total milligrams in was 953,641,512.5 mg
Total milligrams ernitted was 3,960,432.9 mg
Accountable gallons loaded was 238,545.0 gallons
Total gallons loaded was 335,700.0 gallons
Accountable liters loaded was 902,892.8 liters
Total Liters loaded was 1,270,624 5 Wters
Accountable milligrams emitted per liter loaded was 4.39 mg/l
Total milligrams emitted per liter loaded was 312 mgh.

Unit Efficiency was 98.58 %
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