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EXECUTIVE SUMMARY - COMPLIANCE ASSURANCE 
MONITORING PLAN 

Motiva Enterprises, LLC (Motiva) owns and operates a petroleum bulk tern~inal 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 mias 
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 LD No. 003, 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 subsequetltly 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 sectiort tilled "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 malfunctiorl reports that the facility 
maintainslwill 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. Tlius 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 

Emissio~l 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 rege~~erating bed reaches a vacuum of 25.5 in. Hg vacuum - either via 
operatorlmaintenance intervention or through continued regeneration. In the event the 
VRU does not reach its designated vacuum level of 25.5 in. Wg and the VCU shutdowns, 
arz 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 ol' non- 
rnethanogenic 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. 

Inspectiott, Maintenance and, Operator Tmining 

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. A11 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. 

Motzthlj~ 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 60.502Q). 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 LEI, 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 irldicators are assuring compliance with the 
emission standards. 



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 summarired below. 

Performance Test, November 2008 

Tests showcd VOC emissions of 0.71 mg/I, of product loaded for the VRU and 5.02 mgll, 
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 VR1J 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 arc well below the emission limits. Testing done for two hours in November 
2008 showed that at a vacuum of 25.5 in of I-lg the VOC emissions were 0.52 mg/L of 
product loaded. 

Testing performed in November 2008 confirmed that the instrumentation is perfor~ning as 
designed. When the vacuum fails to reach 25 inches of vacuum uithin 10 minutes. all 
vapors arc 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); 
* it uses a control device to achieve compliance with the above emission limit; 

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

@ it is not otherwise exempt from 40 CFK 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 CF'R 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. Mihere 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(~)(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 prod~~cts into trucks. The VRU is 
currently permitted as Emissions Unit TC) No. 001, in the facility's Title V permit (Permit 
No. 01 10050-005-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 
compoullds per liter of gasoline loaded, under 40 CFR 60.502(b), 

1 .I .I Pollutant-Specific Emissions Unit 

The PSEU addressed in this CAM plan is a vacuum regenerative carbon absorber atid 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 Mc~ill" '  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 cornbination 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 frorn the 
carbon bed and discharges into a separator. Non-condensed hydrocarbon vapor and 
hydrocarbon condensate flow frorn the separator to an absorber colunu~, 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. 

I .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 cornbustion 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. 111 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 regeaerates 



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 QNQC 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 
operaliolls 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 
destmction. 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. 

"1.31 . I  Action Level 

In order to provide a high level of assurance that the excursion level is not reached for 
Compliatlce 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 LevelIReportable Incident Level 

As indicated above, an excursion occurs when the regenerating bed decreases to 25.5 in. 
Rg 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 alarrn in the holding tank 
will activate and automatically shut down the loading rack. A reportable incident 
(although not necessarily indicative of an emission of NMOG above permitted levels) 
occurs when the vapor flow to the VRlJ 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 he 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 maintcilance are recorded in the VRU 
Weekly Inspection Report, included in Appendix C, Results of monthly maintenance as 
well as malfunctiorls 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 lncident 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 

Coqliance 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 inspectiorls 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, lioses, 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 problenl 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 lncident 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 LEI, 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 lndicator No. 1- Monitoring Vacuum Profile of VRU 

"1.4.1 "1 Action Level 

Exceedirig the action level range will trigger a11 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 maintenarlce group is notified of the 
incident within the next 24 hours and brought onsite as soon as possible. 

"1.41.1.2 Excursion LevelIReportable lncident Level 

An excursion triggers 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 ackilowledgement 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 lndicator No. 2- Inspection, Maintenance and Operator 
Training 

1.4.2.1 Action Level 

Not applicable. 

1.4.2.2 lncident Level 

A reportable incident triggers an investigation, corrective action, and an external reporting 
requirement. Corrective actions will be initiated n~ithin 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 Row rate from the loading rack exceeds the processir~g rate of the VRLJ, 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 lMPLEMENTATION 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 l.a: MONITORING APPROACH- VRU Indicator No. 1 

I. Parameter I I 
.. Indicator 1 

Regeneration cycle vacuum. Specifically, monitoring 
vacuunl on the regeneration bed to confirm that it remains at or 

I-- 
11. 

I Excursion 
I,evel/Reportable 
Incident Range 

Measurement 
Approach -. 

Indicator Range 1 A corrective action is triggered when the regenerating --+ carbon bed 
Action Level Range 

Response to Indicators 
Action I .eve1 Range 

above 25.5 inches of mercury (inches I-lg) vacuum. 
~ressure  transmitter, r e G e d  to system PLC; 

decreases to 26.5 inches IIg 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. -- 

An excursion occurs if the vacuum levelfalls below 25.5 inches 
Hg during the regeneration cycle. At this time, rack activity is 
shut down, the main valve to the VKU is closed, and vapors are 
redirected to the VCU. The PL,C on the VClJ sees the pilot light, 
it will ignite the VCU. The switch from thc VRU to the VCll 
required 60 seconds. If the pilot light is not recognized at time of 
switch, the rack will remain shut down, disabling all loading until 
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 VRIJ. 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 vacuunl 
level does not rise to 26.5 inches Hg. the VCU will continue to 
burn all vapors. 
Breach of the action lcvel range will trigger an investigation. 
corrective action and an internal reporting requirement. The pilot 
flamc on the VCtJ will also be ignited so that the VGI? 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. lJpon 
an action level alarm being acknowledged by the fiicility, a 
corrective action will be initiated within 24 hours. If t l~e  required 

1 1 / corrective action cannot be conducted by onsite personnel, the 1 
1 i 1 contracted rnaintenance group will be notified of the incident 1 

within 24 hours and will be brought onsite as soon as possible. / 
The pilot flame on the VCLJ will remain ignited and ready until 
the vacuurn levels rise above 26.5 inches Hg. 

I 



- 
IV. 

1 
I 

Sxcursion 
,evel/Reportable 
ncident Range 

'erformance Criteria 
la ta  
iepresentativeness 

Verification of 
Dperational -- Status 
2AIQC Practices and 
Zriteria 

Monitoring Frequency 

Data Collection 
Procedures 

Average Period 

4n  excursion will trigger an investigation, corrective action, and 
zxternal reporting requirement. Upon the discontinuation of 
vapor flow to the VRU, a visual alarm is triggered and a 
:orrective action will be initiated immediately upon 
~cknowledgement of the alarm, If the required action cannot be 
2onducled by onsite personnel, the contracted maintenance group 
will be notified of the incident within 24 liours 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. 
-- 

The pressure cycle is measured in the vacuum pump suction line. 
The minimum accuracy of the pressure transmitter is +/- 1.0 
percent. I h e  pressure transmitter is equipped with a vis~lal 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. 

-. --- -- - -- 

NA 

Pressure transmitter is calibrated annually. 

Alarm light operation is visually checked each clay 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 - PA- independently. 
Pressure profile is monitored and recorded continuously during 
each regeneration cycle and visual alarms are triggered when the 
action le\~el/excursion level is breached. Regeneration cycle is 
monitored visually, once per 24 hour shift when operator is on 
duty during normal working days. 
Alarm light is checked daily when operator is on duty. 
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 VRIJ operation 
inspectiori as soon as possible after beginning a sl~ift. Excursion 
level alarm triggers rero~tling of vapor to flow to VCU. 

None. 



1 Specifically, a11 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 VCIJ become unoperational 
then an interlock will automatically shutdown the loading rack. i -- -- 1 

Monitoring 
tJnder normal operating conditions, bypass of the APCD (i.e., the 
VRU) cannot occur based in the design of the PSEU. 



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

Indicator 2 -- 
Documentation of inspection, maintenance and operator training 

-- 
Measurement R ; % R U  operation is verified by performing periodic 
Approach 

LevelIReportable 
Incident Range 

to Indicators 

- 

I,evel/Keportable 
Incident Range 

~ k r f o r m a n c e  Criteria 
Data 
Representativel~ess 

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 fl~lict 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 miill also be performed. 

-- -- 
A reportable incident occurs if the periodic inspections, 
scheduled preventative maintenance, or biennial carbon test is 
not performed or documented, or i f  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. 

I 

A reportable incident will trigger a13 investigation, corrective 1 
action and an external reporting requirement. Corrective actions 
will be initiated immediately upon detection of the reportable 
incident. 

-- - 

VRU operation will be verified by trained pcrsonrlel using1 
documented inspection and maintenance procedures. 
Carbon samples will be properly taken using representative 
samples from both beds. 

Verification of- 1 NA 1 
Operational Status -- -- 
QAiQC Practices operators are gi.ven 40 hours of 
Criteria qualified operator, prior to working alone. Each operator is 

given one day of hands-on training aiInually with the VKU 
maintenance contractor on proper maintenance, operation and 
repair of the VRLJ. Quarterly maintenance is performed by 
licensed contractor with extensive knowledge of VRU operation 
and maintenance. 

I 



I I Monitoring Frequency / Periodic operation and maintenance checks conducted by onsite 

Data Collection 
Procedures 

Average Period 
APCD Bypass 
Monitoring 

trained operators. 
Contract maintenance group performs q~~arterly scheduled 
maintenance. 

-- 
Results of daily inspections are recorded in the VRU Weekly 
Inspection Report, Incidents when the VKU 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 n~aintenance 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. 

---- -- - 

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



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

Indicator 3 
Parameter Documcniation of inspection, maintenance and leak checks of 

Measurement 
Appro acli 

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 213rds psi. This reIief . - 

valve does not protect the vapor recovery unit in any way. 'This 
valve will be checked monthly to ensure that it is operational. --- -- 

Monthly leak checks of vapor collection system and ayy bypass 
sources. Tank truckers $11 show verification of hgitive leak 
checks. 

4 -- 

1 111. / Response to Indicators NA I 

Indicator Range 
, Action Level Range 

Excursiol~ Level Range 

A corrective action is triggered if an LEI, reading of 10% 
is detected during an inspection. 

An exc~rrsion occurs if the LEL exceeds 20%. 

- - 
Exceeding the action level range will trigger an investigation, 
corrective action an internal reporting requirement. Leaks will 

1 - - p i o n  1,eveI Range 

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. i 

-- 

IV. 

1 

Excursion 
1,evellReportable 
Incident Range 

-- 

Perforunance Criteria 
A. Data 
Representativeness 

R. Verification of 
Operational Status 

C. QAIQC Practices 
and Criteria 

D. Moi~itoring 
Frey uerlcy 

A reportable incident will trigger an investigation, corrective 
action, and external reporting requirement. Leaks will be 
repaired within 15 calcndar days. At first attempt at repair shall 
be made no later than 5 calendar days aiier each leak is detected. , 

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

Procedures are followed according to 40 CFR 60.502(j). NSPS 
for Bulk Gasoline Terti~inals. 

I 

Monthly leak check or vapor collection system. I 



Data Collection 
Procedures 

-- 
APGD Bypass 
Monitoring 

Records of leak checks, leaks found, and corrective actions taken 
are kept on file at the facility. 

-- - - 

Under normal operating conditions, bypass of the APCD (i.e. the 
VRIJ) cannot occur based on the design of the PSEIJ. 
Specificallj, 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 VCI! become unoperational 
then an interlock will automaticallv shutdown the loading rack. 



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

EMISSION UNIT 001- LOADING RACK WITH FLARE (VCU) 

r L  Indicator 1 -- -1 1 Presence of Flame 
Flame presence is monitored using an ultraviolet flame detector 

-- 

11. ll~dicator Range 

1 QIF Threshold 

/ 111. I'erlbrmance Criteria 

t -- ------- 
I A. Data Representativeness 

(Operations Note. After a tanker truck is hooked up at the 
loading rack, a remote signal is sent to the flare programmable 
logic controller (PIX) 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 UFI) signal is list during loading, 
the loading rack automatically shuts down and the green light is 
off-). 

- 

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

Not nlore than 6 excursions in any semi-annual reposting period. 

- - - - - 
The 'CJFD is wired into the stack to detect the presence of the 
flame. 

-- - 

ii. Verification or the operator's office is on whinever the 
Operational Status 1 detects the presence of'a flame. 

-- --PA- *z's routine maintenance requirements include 
Criteria 

I 

keeping the flame detection system adjusted for the smoothest, 1 
most reliable operation. and ensuring that the flame signal current 
is above the manufacturer's minimum acceptable level. 

I I I). Monitoring Frequency The UFD operated continuously. when thc flare is operating. I 
-- --- / E. Data Collection The UFD continuously sel~ses the ultraviolet radiation emitted by 

1 Procedures the comb~tstion flames and gencrates a current (microamps) signal 

I to the PIX.  
I 

1 F. Average Period I NA 



APPENDIX B 

VRU DAILY OPERATION LOG 





APPENDIX C 

VRU VVEEKLY INSPECTION REPORT 





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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WU Preventative Maintenance Check List 

8.5 Supply pump f&Iu~ - 

8 9 Vaeuum p g C I )  low seal fluid fiov 

8,%0 V ~ W U ~  ~ ~ m p ( C 2 )  f 0 ~  d B ~ j d  BOW 

&,I3 Egk =p$b~"at$zr/abs&er psi (if appgicable) 

8.14 Carbon bed Mgh te TC 



VRU Preventative Maintenance Check List 

6-3 b r - ~  boxes md mn&ol pmei 
 heck for kws w ~ n g  v&y no 
soisare> ehwk heatws 



VRU Preventative Maintenance Check List 

4qa Valve AWaWrs 
Rmnove GOVW8 &mBIOfS: ~ k k  w%B~> br&~1;:: m i ~ 6  s * % G ~ ~ s >  $;m heaters, 
&errnog&s* md signs of wnosion, Obsewe v Jves for prop= m i n g  d sw~t~hkng 
Lubricate s n e c a s ~  

5 2 & ~ ~ l i n e  supply s&&mr eleand 

5-3 61ym1 s%s"&nw dmned 

5 4 Gm1ine level in abwrb 

5.5 Glycol I-1 in s q ~ a t o r  

5,6 Pumps lubdmtd p~!y(oSt l  in $Sip& $B$s) 

5 8 Clean glycol aand @soline sight giasws 



VRV Preventative Mainteaance Check List 

3 1 m e ~ r M  inches of Mercuy 

3 6  Record 2 stage vaaam drop on V-H Srqe 1 &as of M a w q  
when o p a i ~ g  mov- t 02 Vawum 
not drop beiow 10 n n ~ b ~  of  M e r q  a 2 /S inches o f h g a w ~  

3 7 Record 2 s q e  vacuw dmp m V-2 Swe 1 
bvbeo o p a h g  mov302 V m u m  
not dmp belaw 10 inches of M e r c ~  Stage 2 1 "/ inches of Mercuq 



VRU Prevcnhtbe Maintenaace Cheek List 
a P ~ ~ S S U T ~  

1 1 bo l ine  psi to mp of abso&er SIG 

1-2 Gaoline psi to bowm ofabsohe 

1.3 @soline r-m pt~mp pii -. 925 PSIG 

1 3  -sotine wpply pump psi &s &&ner 30 P 8 G  

1.6 Sml Fluid psi before &rainer/mk fiItw-- 51 ----- JSIG 

1 7 $ed Fluid psi a&= a&naJso~k Bier- & $&? PSI0 

2,  Tempemre8 

--- 
2.4 Teqemwre oua& gas &am heat a c b n g ~  8p .- -DEG F 

2,s f ernprmre &yml to v w u m  pttrnHs) /oiP, Dm F - 

Is ovm ;f&O DEG F 



VRV Prevents~vive Maintenance(PM) Check List 

MI M o ~ a  s&&y promdures md pki~ies will be follow& during p revaa~ve  
maintame a&it+ties. Befare or sde  wo will be issud &om 
MoGv~ P W W ~ B ~  WW has to b 0k f0 gen 4 vm98. 
M&VB p a n e l  a d  wil1 mavey atna a n d i ~ o n  of W U  to twhician, 



OPERATOR TRAINING DOCUMENTATION 





ANNUAL CARBON BED TESTING 
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APPENDIX F 

MONTHLY LEAK INSPECTION FORM 



Use &s fom t~ che~k md doeummt &+e kumon&~yi' md d 6 m ~ a 1 1 9  
Tern fix v a p  l e d .  
MontMy t e a  will in$:I&e: %e vapw 1km &om &a loadkg meks to 
The vapor r e ~ o v q  ~ 8 ,  inciading the flame me&an, Th is  dso h ~ b d e s  
The vqor  cmbwam unit* 

Vapor Lhes Check&: Date: 



APPENDIX G 

ENGINEERING EMISSION ANALYSIS TEST RESULTS 



C A M  PLAN TES'I' 

MOTlVA ENTERPRISES LLC 

PORT EVEKGIIQES, FL T U N S P O R T  LOADING TEIRIVIINAE 
SOUTltf 

McGfX,l, CARBON VAPOR RECOVERY UNIT 

NOVEMBER 211,2088 

REPOR7 ED BY £41 UE HEAVEN TF( I-INOLOGiE\ 
1820 SOliT1-l ENGI,ISiI 57 4rlON ROAD 
I OUISVILLC. KENTUCKY 461209 



in reference to the Motiva Enternrises L1,C CAM Plan 'Pest conducted at the 
Everglades., 'lorida Transport Loading Facility on N o v m  2008 and described in 
the following report; 

f certilL under penalty of  law that the inihmti~tion provided in this document is 
true, accurate and complete. I am aware that there are sigr~iiicitnt civil and criminal 
penalties. including fines or imprisonment or hoth, for submitting false, inaccurate or 
incompiete information. 

- - -  

Technical Service Group 
Blue Heaven Technologies 
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APPENDIX C .................. COMI'IJiI'ER PKINTOIJT, VOC IWAI,Y%EII STRIP 
CHARTS 



E;X@I:II1'JVE SUMMARY 

I'he Motiva Enterprises I.1L termiital in F'ort Everglades, Florida is a bulk transport 
iixiding facility iijr  Gasoline Products. 

The products are boaom loaded into transport tankers and the drspiaced hydrocarbon 
vapor5 are balanced to a l/f~Clf1>1~ ('ARBON AlXORPI  IOY / ABSORI'I ION VAPOR 
ILECOVCRY LINI 1 (VRt!) 

At This facility we  conductetl a test on the CAM Plan that is in operation on this McCiill 
Vripor Jiecovery linit. l 'he set points on khis VRlJ are a? follows: If the vaciium on this 
unit fails to reach 26 inches of vacuum within 10 minutes a warning light will come on. 

tf the vacu~lrn on this unit f i i ls  to reach 25 inches ol'vactiurr~ within 10 minutes, a low 
vacuum warning light will come on. A valve wil l  close and divert all vapors from the 
loadit~g rack to a .John %ink Vapor (:ombustor iocated at this terminal. pl'l~is valve remains 
closed until the vacuuin on the V K U  reaches 25 inches of vacuum in less then I0 
minutes. 

The vacuum on the Mc('ril1 Vapor Recovcrj unit wa? set a1 25.10 incftcs o f  vacuurn in  
order to tcst the 26 inch sct point. At 10 mint~tes and 33 scconds the low vacuuin wanling 
light came on. 

The vacuum on the Mcfrill Vapor Recovery unit was set at 21.40 inches of vacuLun in 
order to test the 25 irlctr set point. At 10 minutes and 35 scconds the low vacurirrl warning 
light and the switch to VCtl  light came on. At I 0  minutes anti 4 seconds the valve closed 
anti divertetl all vapors to the V(liJ. 'I'his proved all set points are working. 

The McGiil Vapor Recovery unit vacuum was set at 25.5 irichcs o f  vacuurn on both 
carbon beds. The unil was tested for two hours under normal loading conditions with the 
vacilurn set at 25.5 inches. l'fic data is with this report. After loading 108,"iS of 
accountable galions, thc unit ran at 0.52 mglliter. Well wider the alIowable ol'35mdliter. 

Both Vapor units liicatcd at this tcrrrtinal had C'ompiiance Test prior to this CAM Test 



APPENDIX A 
TRUCK MONITORING DATA SHEETS 
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APPENDIX B 
INSTRUMENT AND CALIBUTION 

INFORRIATION 



Features 

6 Selectable response ttme 

Selectable outputs Q-l VDC or 4-20 I--- - 
m A 81 

e Digital outputs indicate malfunctions or 
calibration failure) 

r Measures CO, 6 0 2 ,  NOx, S 0 2 ,  CH4, 
C2H4,  and NO2, others upon request 

Overwiew 

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 panei or by commands from a remote computer. Measurement results are dispfayed on the 
front panei 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, seiectivib, 
and stabill@, 
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 un~t. 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% 



(CO) 
Carbon dioxide (C02) 0-50 pprn 0-1 00% 

Nitrogen monoxide 0-100 ppm 0-100°/0 
(NO) 
Sulfer dioxide (SO4 0-100 ppm 0-100% 

Methane (CH4) 0-1 00 ppm 0-100% 

Ethene (C2H4) 0-100 ppm 0-1 00% 

Nitrous Oxide jN20) 0-100 ppm 0-100% 

Performance 

Lowest detection lirnit. 1.0 pprn 

Repeatability: rt I % of full-scale 

Response time: Selectable 

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

Span driftft. < 2% (full scale) per week 

Copyright 2003 Woriha lnc. 



Ltqulo cucergrrotogp carporutlarr 
industry ieacfer tn Specralty Gases Equ~pmenl and Sewice 

Cmtficate of Analvs~s - 

- EPA PROTOCOL GAS - 

Customer WglMgrs Supply C o ~ ? ~ d n y ~ o u i s ~ i l e , K Y ~  
Date, -- March 2lL2047 
Delivew Receipt - DR-18921 
Product 4 50% PropaneJNttro~n-PA PROTOGOt 
F~nal Anabsts Date March I3,_2207 
Expiratton Date Mar&I3,2010 DO NOT USE BELOLZI 150  PSlG 

Cylinder DaQ 
Cylinder Serrai Number f1_r39SaS Cylinder Outlet cGA SQ 
Cylinder Volume - 3 0  - -- Cublc --- Feet Cylinder Pressure 2@0 ~ ~ 7 i l f -  
Expiration Date M a ~ c h  1 3 , 2 0 3 0  

Analytical Dafi? -. 

EPA PROTOCOL, Section No. 2.2, Procedure 6-1 

m j i c a t e  Concentrattons 

Propane: 4.53% +/- 0.045% -- 

NitrontlLen Baiance 

Refgsnce Star?dar&si. - - 
SRM/GMiS: GMIS GMIS 
Cylinder Number: CG185413 CC-233 136 
Concentration: 3.02% Propane/Nitrogen 4.95% Propane/Nitrogen 
Expiration Date: March 30,  2 0 0 8  March 0 7 , 2 0 1 0  

cert&c~&il.c lnstrumentatton 
Component Propane 
Make/Model HP5890-ll 
Serial Number 3336A59393 
Principal of Measuremerit GGFlD 
Last Calibration itlarch 0 2 , 2 0 0 7  

Analytical uncertainty arid NIST Traceability are in cumpfiance with EPA400jR-971121 

Certified by: 
Date: March 21.2007 

Unmatched Exeeller?ce 

2564 krnberfan Drive - Apnpkil, Florida 32703 - Phorie (407)-292-2950 -. Fax (4071-292-3373 
- H?MY liquidlwhcom mm - 



X i~u tb  E~cOnologp aoryorrttton 
lndustiy i eadv  i i ;  Sp~cial ly Gases Equipmen1 and Senlice 

C er i~ i i~dt_e  o f  tlrualv.;rs 

- EI'A I-IROTOCOL GAS - 

Cusriln~er: 
~ ~ . , Wcltlclrs S ~ ~ ~ ~ C o n ~ ~ y ~ j i ~ n u i s ~ i i l e , - K ~  j 
Date: Iet\_rua-v 22. 2008 
!>k!iycry i-!ect:.k~:~ UK-2 .. 1050 
Product: -- 2.50% .- I ' r u ~ u ~ e ~ N i t r o ~ e n  - EI'A I'R<)'I'OC$W~ 
Fiiroi Analysis Date: -.-- E'ebrum 22.2008 
~, 

&xpfriitiqn Dhie:  rgt?rui1a.,22. 20 130 NOT USE BELOW f 50 PSI{: 

(:\iiridcr Data - -- .* - - 
Cylinder Ser~a!  Niltnher: FT-3 - .. - 1325 . - -- Cylinder Outlet: CGA .. 7 .>B 
Cylinder Volume JU. tJjbic Feet Cylinder Pressure. 2000 - p s k L m  .. 

Expiration Date: c e b ~  grx. z22.Q 1 i 

Replicate Concentrations 

GMIS 
CC-185413 

Conceritration: i 005Oh I'ropaneINitrogen 3.02?' Propmeh'ihogen 
Exprration April 117. 2010 March 70, 2008 

Ai?::+lyiica! tuicerlaulty and NiS I 1 race;rbiilty ;Ire in cornpl~ance with EI'A-000!K-97/12! 

C'ertifieti by: 
l>>lle. 

Unmatched Excellence 

2564 Peniberfon Drive - Apoph.? Florida 32703 - Phorte (407)-292-2990 -fax (407)-202-3373 
- www Ifq~ifdfechcnrp con1 - 



Biquib Qeanologp Corporation 
lndialry iearler in Specialty Gases, Equ~pment and Sewice 

Cextfrcate& Analxsi_s 

- EPA PROTOCOL GAS - 

Cu_stornr & e f & r s u p p ~ p i ~ p ~ n y I _ c _ ~ ~ ~ s v i l I e ,  KYJ 
Date March 21.2007 
Deiivery Rece~~ t  - DR-18921 --- 
Product - 1 EiO%P~4p~e/N1tro@en - EPA PROTOCOL 
Final A n a t v s ~ s  Dab k fa rch&3 ,200~  
E x g ~ l ~ a t ~ o ~ ?  Dste - &larch 13 2014 DO NOT USE BELOW 250 PSlG 

Qjknd-a Qa& 
Cyl~nder Serlai Number iFF2Q0&4 Cylinder Oulfet CGA 350 
Cvi~rlder Volume 30.Q,bc Feet Cylinder Pressure - ZOO&~igJO~ - 
Cxp~ratton Date - Marc& 13-2010 

Ana!v!tcal Data 
EPA PROTOCOL. Section No 2 2. Procedure 6-1 

R_ef&renc__e StandardLsj 
SRM/GMIS 
Cylinder Nurnber 
Concentr,~tion 
Exprratron Dale 

Cefli&~tto~?~!n$~&~i>entation 
Conlponent: 
Make/Model. 
Serial Number 
Principai of Mensure~nent 
Last Calibration 

GMIS GMIS 
C G  88870 CC-185413 
1005% Propane/N~trogen 3 02% Propane/N~lrogen 
Apr~l  07, 2010 March 3 0  2008 

Propane 
HP5890-I1 
3336A59393 
GG Fi D 
March 0 2  2007 

Ailal!cical uncertainty and NIST Traceability are in cnnxpliance with EPA600:R-97/121. 

Certified by 

Date March 21 2007 

Unmatched Ex-xcellerice 



APPENDIX G 
COMPUTER PMNTOUT, VOC ANAX,UZER 

STRlP CHART 



Vapor Recovery Pedormance Test 

Test id: p()o634 ;23-0344 3 

Test for: M o t  - v,i Riiterp: i?? LL:: 2::util 

?ort Evc-rylacies, 1,'L 

Unit Tested: MCGL I: m:.: c~it.4 'TES': 

~ e s t  Date: I /  / ? , ~ o t i  

Test Personnel: T:.;y Feijt 0x1 

Strip ChaPt Recorder Speed: ' :C 

, L L , ~ _  data frelas a r c  roaiined 3 p laces  fo l low: r lg  t n t '  dei:~-?:dl i c r  

d i s p l a y  p,,iri:,-.ses. ~ r : t r r n a l  to t:.r proqrair: a i l  d a t a  f leids a re  

:J t i i q i i  r; FoLlol-ii n g  Lhc: ciecirna't . 



Outlet Calibration l0forma;Lion 

Allowable rarlge is +I- 5% of actual &pati gas Concentration 

Low range span gas concentration 
Pjlid 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 readit-cg 
High range analyzer error 



Baro Flow P Atm T Exh T 
(mm Fig) (mm Hg) (Deg C) (Deg C) i 

7655484 0007045 1824344 1877872 

7655539654 0009801 18 34535 21 0324 

7655746221 0007007 1889297 2206389 

7656206009 0 007057 19 00355 2: 04519 

765 622131 0 007017 19 36902 22 1315 

7656225661 0006995 19 17712 22 8629 

7656039795 0006989 19 38314 2286748 

7655914985 000698 1959649 2299529 

765 597514 0007057 1994182 7392786 

765621591 0006912 20 13357 24 15518 

7656007949 0006945 2005656 74 10736 

7656290916 0006882 19 93237 24 18981 

7656301867 0006976 20 3953 2461092 

7656066297 00069 20 It994 2406591 

7655481149 0007026 2033911 24 26448 

765 50 74016 0 00688 20 3976 24 75906 

7654565024 0006983 209739 24 24274 

765 4093386 0 006952 21 04781 24 1397 

7653555792 0007 2077845 7502442 

7653064451 0006978 21 41236 25 16566 

7652702172 0006961 21 17027 24 55844 

7652405747 0006931 208883 2422281 

765 2354143 0 006999 27 50004 24 4071 1 

7652214 0006931 21 55458 24558 

POST GALiBF;?ATlONS: 

VES 

tm3) 

Outlet S p a n  Check completed at 11:25 the reading is 2.48 Oio 

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



PRELIMINARY TEST RESULTS 

Average Barometric Pressure was 
Average Flow Pressure was 
Average Amb~ent Temerature was 
Average tniet Concentration was 
Average Outlet Concentration was 

Total volume emirted was 
Total Volume Emitted standardized w 
Total miiiigrams emiEed was 

Accountable gallons ioaded was 
Total gailons loaded was 

Accountable liters loaded was 
Total Liters loaded was 

Accountable milligrams emiged per liter loaded 
f otal milligrams emitted per liter loaded was 

765.50 rnm Hg 
0.01 mm Hg 

20.1 1 Deg C 
0.00 Vol. O/o 

0.038 Vol. 96 

325.06 cubic meters 
323.83 cubic meters 

2161 18.35 mg 

108,925 galions 
'I 12,200 gallons 

412,281 . I3  liters 
424,677 .OO iiters 





VOLATII,E ORGANIC COMPOIJND EMISSION TEST REPORT 

PORT EVERGLADES, FL TmNSPOR'f I,OADlNG TTETtIMINAL, 
SOkITH 

MeGILL CARBON VAPOR RECOVERY UNI'I' 

NOVEMBER 20,2008 

REPOR TCL) BY RL l IF 11EAVlh 7 CCJINC)LU&IElr 
2820 SOL! I H  ENCll I'YN ",A I ION ROA13 
i OIIISVH I t, K i  N71 I C  K\i 10299 

TEST PCRCOmEL TONY FENTOFU' 



In reference to ~ h c  Motiva Lntgprtses LLC Air Emissron S o m e  Test conducted 
at the Port Ever~r.lades* Florida Trmlsport Loading Facility on Noven~ber 20- 2008 and 
described in the foilouing report, 

1 ceftlfy under peilalty ctf law that the ~ i~fomat ion  provitied in th\ docunmt I \  

true. accurate and conlplete 1 am aware that there are sipifrcrmt crvil m d  cnm~nal 
penalties, includ~ng fines or lmpnsonntent or both, for subm~ning false, ~naccivate or 
~ntonlplete rnfomat~on 

l e ~ h n ~ c a l  Servrie Group 
iiiire Heaven I ecitnologie\ 
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C't-1AIt rs 



EXECU'TIVE SUMMARY 

I he Mot~va Enterprises 1,LC termlnal in Pori Everglades, Florida is a hulk transpfi 
load~ng fii~tlity for Gasoline Products. 

f he products me bottom loaded into Wmsport tankers and the displaced hyiiracarbon 
vapors are balanced to a McGItl, CARBON iZDSflRf-' FION / ABSORPTION VAPOR 
KECOVI:KY ~ x i r  jvltu). 

'I his facility was source tested for air emissions on  Novemkr 20,2008. The puspclse of 
this test was to  confirm proper operation ot'fhe VRI! and verify compli;u~ce with 
applicable VOC' (Volatile Organic Comkwtind) air emission require~ncnts. 

The GasoI~ne Terrrrirlni 41r Emiss~on Sotucc Test uas  corldricted 111 accorda~ce w ~ t h  
procedure\ e\tnbli\hed, and the test nrelhods referenced, In the Code oi Federal 
licbqtlatrons, CTII 40, Part 60, Subpart XX Specific prowdwes used tnclude 

Methrid 3A Fxtlausl Vapor Voiunne 
L4;tclhod 25R inlet and Outlet VOC Concenka1to~-ix 
Method 2 1 Potri~tial Leak Soiirccs 
40 CFR 60 Subwcrinn 60.503 (d) Transpcirt Loading M t u i m m  ~3ackpresure 

f h r  resuitz ojfhir air emission resf detnor~.siruie ihnf this sortrce is in comiiirncr with uil 
upi?Ilic& fidc.ral nnd Coca! requirernenls. A .rummilr)j c t f  the dub is jlrertifii~d beiow: 

Methoci 21 Ikak 'resting was prformcd on thc day prior to testing. A p d a b l e  i,El, 
Meter was caiibrated using a 500 PPM Methane calihwtion gas artd used to check f t ~ r  
1,eak.s around all fittings, flanges, valves and my other exposed potential leak source. "30 
1,eaks above 500 iVh4 were fituild. 



TERMINAL OPFKATION AND UESCRIFIP'I'ION 

L~ght petmleuxn product? are hottorn loaded at four loading racks at the Motiva 
Enterpnsec l.LC, Port Everglades, biorrda South terminal. 

'Ihe tern~irjal is eqt~ipped to load Regular, Mid-grade, fiemiurn IJnleadeti Gasoline,and 
Diesel fitel products onto t rmspns .  

Each rack is quippeii wjth vapor recovery hoses positiorled at the transprl loading 
positions for hook up to the Vapor Control System. The vapor hoses and associated 
piping transports the vapors to the VKIJ. 7Re system also empioys a liquid hock-OUI 
truk and pressrue / vacuum relief vent upstzearrl from the VRIJ. 

A gerleral ovewiew of the loading rack layout is si~own oil page 9. 



McGILL VAPOR RECOVERY UNIT 

The tenrtlnal 1s equipped with a McGiIl Adsorpt~or~ 1 Absorptton C~asoirne Vdpor 
Recovery L'mt ltydrocarbon \apors enter the McCitIl VRI; ~ n t o  onc of two ( arbon 
Adsorbers The Hydrocarbon - air nlrxture flows up through the absorber where the bulk 
of the hydrtxarbons are absorbed rile air continuer through the C,uk)n Adsorber arid 1.1 

vented to the atmosphere fhe saturated carbon is then deqorhed hy employsng lacuum 
regeneration at 27 5" ).lp Vacuum, whllc the second ('arbon Adiorber 19 recetisrlg the 
hytirocarbon - alr m~uturc peiieratcd in tranywrt litnd~ng actrvlty ihc ptlrpose of 
rcgeneratron 15 to restore the carbon to a level where rt w~lf eRe~trve1v adsorb 
hydrocarbons agarn Ihc two carbon adsorbers alternate betueen adsofpt~on and 
regenerat~on at 15 rrttnute iiiten/a!r 

When Carbon i\tisorkr ts In rhe regerxeratlon modc, a i~qurd ring vacuuin purnp pulii 
the hvdroc,irbon irorr~ the carbon I t ~ e  rzch hydrocirrbort vapor< frorn the Carbor~ 
Adsorber are mlxed with the vacuum pttmp seal fluid anti me dircharged to an Abwrher / 
Separator 

The liqtiid hydrcicarhoris are condensecf zmtf sepwateci fici-om the seiil fluid in the sepasator 
comparirnenr md we discharged hack to a holding tank. Any remaining hydrocarbons 
pass up through the packed i\bsorher tower and are contacted by a Resh strean1 of 
gesolirte wllich absorbs rnost of the reniair~ing tlydrocarbons. The sinall anioiii~t ttf 

hydrocarbons that is ieft then leaves the top ol'thc absorber and is directed back ro the 
C:arbort Adsorher where the whole process is repeated. 

1 he McCilll Vapor Recovery Unit is illustrated .;chemattcaily on page 10 



MEASUREMENT AND DATA ANALYSIS 

f'he NonDispcrsivc infraRed Wi>ll?.) analy~,er, turbine flow meter, exhaust vapor 
tttermisror and exhaust pressure transducer are ccmnected to the VK'C: exhaust stack in 
order to acquire their respective data. A quad check valve assembly is employed to 
provide for proper VKU regeneration air flow and allow one ttlrhine meter to satisfy both 
carbon vessel meaqurement requirements. 

The bxon~etr-ic pressure transducer and ambient thermistor are located in close proximity 
to the VKC in order to acquire ambient atmospheric conditions for use in subsequent 
smidardization equations. A test schematic depicting general test cquipment 
configuration is irtctuded as Figure 3. 

Each transducer data cllannel is scaled arid connected to the computer ir~put board. (;sing 
an operations code progra? each input channel is rcad 25 times in a 5 second intervai and 
mass, ilow, concentsarion, temperahue, and pressure values are averaged and stored in an 
array for subseq~ienr use. 

AAer sixty 5 second intervals (5 minutes) the hard disk array is polled and average values 
are determined iiir coneenbation, pressure. and temperature. These vali~es alorlg with thc 
flow ibr the 5 rninute period are used to compute the m a s  emitted for that 5 sliinute 
period. These ;iveraged ;u~d sumned values are then primed out as the 5 minute inrenal 
data and arc agrtiri. storecl on i~asd disk trntiI the six hour iesr pried is con~pleted. 

Upon conlpletion of'the test, the 5 minute interval da& is polled to dciemir~e test 
averages fitr Inlet and Outlet VOC concentration. presstire and teniperarure data fix all 
test illtenfais dirrirlg which VRU exha~ist flow was greater than zero and voiixne and 
miiiigrani emission data is sumntcd for all 5 minute periods to arrive at a final test period 
total. 

Shis dara acquisition methodology essmtially represerlrs a series of very s h o r ~  (5 second) 
intervals ituring which VKU operation is measwed. averrqed md s~311dardized. 'I'iiis 
effectively reirioves all j i d g ~ ~ ~ c n t a l  decisions f i t r r n  data redi~ction processes and prt)viiles 
a technicailq t111hiased arlalysis of' V K l i  operation. 

Additionally. pretest and post test vapor analyzer calibrations are etmducted, along with 
:tn hourly arialyzer calibration drift check verification. Following the concfusion of the 
six hour tcsr the loading rack volumes are calculated and final mass emission vaiucs are 
detcrn~incd. 
CIopies of the trailsport ioadirig rack sheets, tlycirc?carhon analyzer sirip ch:irts md 
computer print iiiils are attached zts Appendices to {his test report. 



Quantity 

1 

1 

1 (or 2) 

Item 

Tbemistor 1 emperattin: Probes 

IBM C'ompatiblc f ompi~tcr with 16 Channel, 12 bit AIU input Card 

(ia.;tech I,md Smreyor Combustible Gas Indicator 

Setra Motiel ti26 1 (or k264) Variable Uiffcrcntial t3ressure 1 rancilucer 

Setraceram Model ri361 (or ii30.t) Digital Baometer 

Arnericarl Meter C'o. 8" 'Turbine Flow Meter 

Stnp Chart Recorder, either 
Vrtkogawa VK 100 V J ~ W  recorder 
Yokogawa VK 1800 SIX pin recorder 

iuonl>isperst.ve InfmIted <%na'iyzerc (NDIK), e~tlrer 
Hon ba I'lK-2OO(l 
lionbn VIA-5 10 
OF(' : S m r t  Analy~er Mode1 702D 
t. ~~vlromax 201 0 NDIR maly~cr 

i l l1  equipment spcificatio~ls are shown in Appendix U along with available cillibration 
a7(d accuracy informatiorr. 



Ambient 'Tet-r>perattit-e (" Ceisitis). 
Rarorrtetric T'ressure frnm Iig), 
'tiital volirrne of liquid cfispensed frt)nx all conholied racks during the test 

period (liters). 
Volurne of air-hydrocarbon rriixiure exhausted from the processirtg unit 
(cubic meters). 
Normalized volurne of air-hydroc,uht)n mixture exhausted 
(Cubic meters at 20" Gclsitts, 760 rnm tig). 
Voitttne fraction of ttydrucarhc>ns in exhausted mixture 
C(ulume % ar C,H8/100, corrected fur metiiane content. if required?. 
'Temperature nl process unit exlrakrst ("Celsius). 
Pressure at processing unit exftaust (mm 1-ig. absolute). 
Mass of VOC ernittcd (milligams). 
Mass of tiydrmarbons exhausted from the processing ur~it per volurne of 
liquid loaded (mdliter). 
M a s  of hydrocarbons exi~arlsted from the prixessing unit per unit time 
f tbniour). 

Co11stsu1ts: -. -. - 
0.3858 = (273.2' C + 20" 6) 11760 mm 11%) Normaliutittion Factor. 

- 
3,785 = Conversion Factor Liter/Gallon. 
264.2 - Cor~version Factor gallons / meteri 

1 .  Volume of air-hydrocarbon mkixtiire e?ihausted fiom the vapor control 
system: 

V, = (Vet- V,) (meters') 
(where s u h ~ c r i p t ~ r e l t r s  to find and subscript, refers to initial) 

V, = 'l'otalizcd volurrte from flow rate and time records. 
(2 . )  Normalized volnrne ofexhausted tnixttlrc: 

(3. %lass of hydrocarboirs exhallsled froin the vapor corrtrol system: 

Me = + (ves) x W e )  (mg) (quacion B) 
meter3 



C. Calcl ; t tcj&&g~xe Mass of l3ydrocarhons Emitted Per Volume of Gasoline_ 
L d e d :  

(M/L), - MJL, (mgiliter) 

D. C~aIct~I:ttg~the Average Mass of 1 iydrocgbo&$-f'mitted Per XJnit 'I'icne: 
(h"l),  = (Mft),  x I Ib x 3.785 fiter x Acct, (;sf (lblhr) 

454,W) rng 1 gsl Test'rime 

E. C~~g!_a!i)i)n_i'~~-Eff~ciency (if 
Unit Efficiency = fl-(outlet nlg / inlet mg)( x 1UO% 

Where inlet niilligrams is derived using inict concetrtration m d  volume of liquid loaded onto 
transpofis. assuming a vapor grou$h ratio o f  1 :  1 arid no gross ie&s. 

1:. Exatx~ile b1 F, CaIc11Iatio11 For a Typ&aI_Fjye.i\/r@.~rlfe&~c~~gt: 
This is an example calctrlation only, and trot an interval from this test. This is intended tct clarify 
the computer nlethod h r  arriving at the VOt: n~ass  emitted data for each test interval. 

Barometric Pres~ure (Ilaro-1)) = 768.4 mm Iig Voluinc I:rnitied (VF:):. 42.9 n13 

Exhaust i"essu~.e (Exhaust-P) = I .O rntm Hg Milligrams Errtittcd (ME) - 436911.5 mg 

Arnbient 1 cmfterature (Ambient-T) = 16.8" C: Outfet VCK: Corrcentratiori - 0.55 % 

Exharrst rernperate (f,xt>aust-'1') - 18.3" C Inlct V(X: Concentration = 34.0 % 

Volume irmitted Standardized JVES)= 43.6 rn3 

1 .) 'rltcrefore. for this calcrrlation: 
0.545 9'' lowest possible value before rounding for display 

IICout = 0.55 % vrttue displayed {after rearmding) 
0.554 O/o highest possible value before rouniiing for display 

43 15 m' lowcst posstble talire before rounding For disp1a-v 
\Eh  - 43 6 m3 value display& (after ruunding) 

43 64 rn' ttrghcit possible xniue before roundrng for drspla 

2.) Using tire above values in the previous qualion U w e  have: 
( i -83 x 106) x (o.oosJj) x (43.55) - 434,345.hrg 

436.93 I .S rng 
(1.83 x 106) x (0.0M55) x (43.6) = 438,834.0 rrrg 
(1.83 u ? 06) x (0.00554) Y (43.64) - 442,43 1.0 rng 

'Vote: 7 he value for Mii printed hy the contputer fhr this intervnl i s  4-%,933.5 axg. WIiile this i s  

not the result prodiiced fronl enterirtg the printed valiles ihr HC:out and VES inti1 'q~iation 8: it is  
rhe reii~ll prodirccd by the calculation carried out on the stored cornpriter dab ,  prior t<t roiintiing 
f<)r ciisplaq. 



Motiva Enterprises 1,L C 
Port Everglades. I-L 

V A W R  CON1 K01,1!NI r TYPE McCiill VKU 

TES I IlAl'f- November 20.2008 

Tf3ST I'E RIOD 07:15- 13:lS six hrs 

AVERi t  CiE OUTI,E 1 CCINCEK f'RA TI ON (as 1"ropane) 0.046 % by Volurne 

I OTAI PE I RUI-kUM LUAUFD 381,835 gallctas 

ACCO1,Wl ABLE ITTIZOLJ2lJM LOADEC) 3 15,535 gallons 

AVERAGI; 1fYI)KClCARBc)N I;-MISSIONS 0.50 rnmdliter 
(Calcttlated with Total Loaded Product) 0.3 1 1 h k r  

hl~M13T;R OI I RIJC'KS LC)ADI'D 49 

STRIP CI-IAIIT Ri:CORDER 51'1 XD I50 mmhour 



COMPUvrER PRINTOUT LEGENJ) 

................................. ......................... AMBIEXT-1' A n  T'en~ymture ' Celsius 

..................................... ........................ EXHA(JS7'-T Exhaust Temperature ' Celsius 

............................ ........... ........................ Ii>ili AUS'r-P l x a u s t  Pressure ,.. rnrn Hg 

BmO-P ............................... ..LC Pressure. mm f-lg 

.......... jiCin .................................... I n  VOG Concentration (when used) % hy voiurne 

..................................... FICout x s  VOG Concentration ......................... Fnctictn 

........................ ..................................... VES o w  Thotidl Turbine Meter m' std. 

.............................. ..................................... ME T o  Milligrams Errlitled r r ~  of VO(-' 

...................... .......................................... VE F w  *rhrotlgh ,Turbine Meter rn13 



3 

2 

I 

4 

5 

I I 

BAY 4 

Motiva Enterprises LLC 
Port Everglades, Florida 

Terminal 
P O T  D R A W  TO SCAl C) 

0 

BAY 

II,E:CENX) 

U - VAPOR HOSE 

1 - REG. iJN1'. 

2 - PLzUS IJNZ<. 

3 YREMIIllM 

4 - Dl ESEL 

5 - ETHANOL 





P Turbine 
Flos;ineief 

Test Equipment Diagram 
Note. Not to Scale 

~ t r l p  Chart Recordei i Printer 
r l ~ o r d s  nIe! and 1- -1 ~ r ~ n t s  owt $k?tnu+s Data 

I 
Outlet ~ n s i a n ~ a n w u s  / -  

Concenire:lons! 
i i 1 



APPENDTX A 

TRUCK MQNTTORING DATA SHEETS 
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VIA-510 Gas Analyzc~  

Features 

r Selectable response time 

r Seieclable outputs 0-1 VDC or 4-20 
m A 
t L t , ,  

lltar 

r Digital ot~tputs indicate malfunctions or 
calibration failure) 

r Measrrres GO, C 0 2 ,  NOx, S02. Chl4. 
C2H4, and NO2, others upon request 

Overview 

The VIA-510 sertes of general-p~jrpose gas analyzers provrde continuous monrtonng of 
concentrations of the specific sample gas The analyzers can be operated from controls on the 
froi~t panel or by comrrlands from a remote computer Measurement results are displayed on tile 
front panel and are avariable lo remote data logging systefris through an industry staildard 
interface 

The VIA-510 series can be used for a wide variety of analyses and tests such as  ~ndustr~al 
prowss mntrol and composition analys~s, envrronn-rent-related atmosplieric and fixed-source 
emrsslons inonilor~ng and automoblie efntsston analysrs 

These arialyzers use the  infrared absorpt~on inelhod wh~ch offers superior sensitlvlty select~vity 
and stability 
They are compact arld wmpatrbie wtth a varrety of OEhl analysts qqurpmerl! 

A h~gh !eve! of sensitiv~ty IS achieved through the use of a dual-beam NDlR analysis method 
Honba's patented 
rhopper motor assures ~ontinitous long term s t a b i ~  monitor~ng The -inaiysts medlanisrri and if?(. 
ampt~fier are con3bined in a single un~t The highly accurate vrfoitnanee makes the analyzers 
sudable for process monrtaring 
and control 

Specifications 

Gas Minimum Maximum 

Carbon n~onoxrde 0-50 pprn 0-1 00% 



(GO) 
Carbon dloxrde (CO2) 0-50 pprn 0-1 00% 

N~trogen nionox~de 0-1 00 ppm 0-100% 
(NO! 
Sulfer diox~de (S02) 0-1 00 ppn? 0-100% 

Methane (CHaj 0-1 00 pprn 0-1 00% 

Ethene (CzH4) 0-100 pprn 0-1 00% 

Nttrous Oxide (N20) 0-100 pprn 0-100% 

Performance 

Lowest detection lirr~rt I 0 ppm 

Repeatabrlrty .t 1% of ful-scale 
Response time Selectable 

Zero drtft .: 1 % (full scale) per day 

Spar? drift .: 2% (full scale) per week 

Copyright 2003 Hariba lnc 



S I X ) '  L i 1 ~  

ONE TO SIX GAS PC)R"TBLE MONITOR 

The IAGLE fe8ln:rs inclirde PF'M oi i f L liyijrocnrl)on de!ection a! !tip pgsh  of  a huttor, infrared scrisors for CO? and (,om 
!)us!'bie ri'Iorirtor~i?cj iilclud~irg 'OO*.~voiii~i~e meiiiant:, a :-lct!?ane eIir::'na!ior? sw: t~t i  fa! environnieclla: appitcatcons 3 ikiriji 
151 !,f $. ;;v, ?GX!C ~ C I S ~ ~ L  a:::! : - ; ,~A :~ .~ !~ I !~~C YIrlGC:,, J:X:! ( 1 ~ 3 ,  ;;>.!I:)c!>L-;:;$~ j j ~ t ? , ~  ::) ~!-!-fe;~se it?; v,ater rcsistai~t pe f f~ r :~ t~~ : ,c (?  

F o r  cjr81c.k rc!sponse and reriwery iror-i ~?istant sa!?l,u!~fig lcjcotions the CAGCC has ;r sliong tnlerrial piirnp with a low flow 
auto shiil off and alarm, which can draw sainples up ic  125 feel eve11 with ll,c cirjal kyciiophohic filters in place 7he EAGLE 
wili cuni!i!ii~usIy opt'raie !or ol;cr 30 t!i?u:s or) alkaiirie baitcries ;:r ?8 i?oilrs or! NI-Catis A variety (I! acccssorles arc <J!;O 

avac'ahie to ilelp :;:,ttsfy airnos; ariy ap.~Iia! ior~ sucti as long san:p!e hoses. spectal fic;at probes f o r  tank testing, daialog- 
gini; ii\n!i~:~~r?i!s 0per3ti(iir ada:?iers rerriote ,ilarriis :i:>tj b!r:i:.~es i ~ r i J  ciiliili(:i: filtiriqs j:~st !o na!:ie i !  few 

-. -- 
= Sirnuitaneous detection of up to 6 

different gases 
(?\'ei 250 gas :nc::i!o:ing csnfigi irst isns 

+ Wide range of toxic gases 
e PPM i CEL l iydrocarbon dctectiorl 
t Powedril long-life piimp rip to  125' range 

with filters 
Low flow ptrrnp shut off and alarm 

8 Methane elimination switch for 
envitonmenial use 

r s  o f  continuous operation i 
I 

100% L E I  CH,, and 100% volunie CH, 
u Transformer testing version available 
e Datalogging option L 

! r Autocnlibralron 1 
e Dual hydropl3obic filters {tnost versioris) 1 

iVi(!! 1:s erigonoini~: de:-sign Jiid large ylove lireritrly b i~ t io r~s  !he FAGlLE offers easy access io c~i l i ! t>Is si!ch 3s  atl!Oc,ii- 
,:,:31 or,  olnr!', sticcict. dei!?:-!TI!! cei~., :teak :'1010 l o r i  o ivi!!e v:!rt,>iy of ottiei ffalciica t -d i i i  c l i i l ' l~ :~I  tias two ~1ar:ri "1- 
cis pihis Tb'J,ti afid S i F I  alarms for t;!xt,c c!.ai?r;els The iwn rrl,irr> i?bci:; :lie user ;;<fjiist'?h!~ rind cnil he lairt~!ng or sc:f 
resi~:!ir:g Rugged, ri?lijrjle, easy tr: opr:rnle ; ind n1aii;talii l l ie EAGLE is !hc so!,rticr! for ji!si about any jjoil;l:)lc  is f i i o i i~  
,toi~ncj s !c~a!i,;i: 

i 
I 
I 

RKI lnsh~meots, tnc - 33248 Central Ave Union C*{, CA - Phone (W) 754-5265 . (510) MI-%.% gr, h x  (510) 441-5650 

World Leader It. G;is Detec t ion  II S r ~ s u r  T ~ ~ h i ~ o l n q v  

* Ergonomic RFI 1 EM1 i ciiemical i weather 1 
resistant enclosure 

1 @a. * intrinsically safe design, CSA jC I US) & 
1 UL Classified (most versions) 

! 
i i .- -_ --. - -  -.-L- 

RKI !s proud to offer the most versatile portahie gas de!ecior oil [tic' markc! Equtppec! with iealures [ha? arc not ai,ailabie 
oii inosi con?pelii~ve u i i~ ls ,  the EAGLZ: is a p o w c ~ u j  rnstci:inen: I t ~ a i  doe: inore than offer slandard coilfineti space pro:et:- 
1 il\rlcciron rorrlt);r~alioiis i,c:vc:r I,c-.!ori: offerc3d t i )  a jiortaille gas i~ii?nilor are :low available ff~alurt:~:~ 11?<: irluci!;!:y's 
w:des! selecllof~ o! hipl: u~iality, lorig l!ie ar1d field proveir sensors 



I Enclosure 
pc~y~,a;honaic-pO!yes!~i tiicnd Can operiiie rd i i i  or set in'" 2 5" 0' 1 
n~rii8:iIed lbsi,dIc 

~ ~. . ~ 1 .- -~ . . .. - - . - .. - - -- - J 
li; 5 C x 53.v; x ; ' t i  i Dirnensioris 

i - ---- - .- .-. - . ..-- -. - ..~~ .. - . -. - 
I 
4 

Weight a r , J 1l.S j 

- -  -.. !;-.. . ~ - ~ .  . ~ ~ .  ~- . _ _ - - -- .J 

Sensor Life I 2 v"a:s urwer n~r~n~'~:ondi! l i lc:s ! -_-_ _ ...- _ --. 
, Me(hod 1 570~vc,+t!i !c;jy-iLfi p ; , q ~ p  (we:  C 000 hn~l'i: :A,; ii.:,v. i i :%,ples over !?5 

, 'VP: Ftiow ia ie ntwroxiiiipieiy 2 0 SIZiI 1 

/ Display 

Airfarms 

I 
i i 6 exterra! q!nvc ir,endIy piis!) l>iit!oi,i !or ~i;ii?ra!i;>r di'r:it$ni! :cro a n i  , 
' Controls j au!o~aisfxrdtio.: fl:i!!cns also R C C ~ S S  I E l  : ~~pir ,  d'a::rl i lIei)ce peni. ' 

Contlmlous Operation 30 hours iwiiirni :i: ~ ra#ny alkalvw i'atlcrics. 01 18 hcilrs i!slni: N s ~ C ~ d s  / 
- . - 

Power Source . - - - __-___ _- ~.- - _ - - - -__ _ .  .. - -  - i 
Operating Temp- a / -3o-C ru .:O.C :I,:"F ( g  i0 .3"~) .  0 ki 55% ~i i riiii-ci>i,iienstiig I 
Humidity 

Lnd8ration Accuracy i ?ilaxirnu,i, *,ar;ni;ct ,'- 5% of itill sinir 
--...---_I_-.- 1- . - ~ -...-- .- - - -.- . - - - - - -- - 

~ ~.~ ! 
~~spor ,scT i ine  I 0:) seco,i:i-. 10 '!3:, z.10' n lcsi ;;as%-,) iiiic,q 49n'arn 6 fl hose ! 

I 

i,,,,,i~f~l;ot>ii: i i i t i : i  (i.io.;t ~ers ion5)  (a-v!,iin t i r i c  vi.rcN2nS ! i Standard Accessories 1 i'ii"i'rit eoi.,ol;ea ' n r t i l i  SUII.CIO' pr( ib~,  I,:I~I t.tt!nq aiia 3 tenoii ti[:sb a i i  ant: / 
1 (1.3 vel\i3i)s 3' teRnr Ilnsr il59d wilhoui liriihe) 

. .~ - -.- . D,iIi.ii:(;ylrxj dl ,I;, !:; 4 Gases (tdc d; i :o i~gcng imssi1;tc ,>ri - u r  6 

, -. - -. --- -. --- ..- - - - - - - 

: ~~rt~bytf~fy~d~LC(2i ! 0 - SCO vt?fi7, j 
I + !i)'~q~!> _ S~ i f i de  (H,S) 1 1: ! ! j l l  ppm - ! 
! Super Texics arid Other Gases 
I _  -_ -- .- -- 
/ Aniinonia (,<ii,! 

. . F % T ~ ~ P -  r- . . . .. - . . . -: - 
: i: I pprn 1 

.. .- : * 0 .- - 200 . - !>fib -. -. I 
, J 5 003 !)pri! 

-- i (1 - 6:1:,, Vo! ; . .  - 
/ 0 .I Pf"" 

-- - - , 
1 , , o r  ! ; - 1 > 0, 1 '- --- - --' .- -3 

F I U O : ~ ?  :F  ,\ I o - i ppm7 i I ' I  . . . , . ... . . . . . . 

---- -- 

Me!liane (Ct 4;) 0 - liiO0'0 L F - ;  

_ _ A  

:!ic IAGLF i i n  be ,mr1fi.;i~rod wi!?, up  !u 6 ga 
sei~~. irs !r~clildiri(l a tnaiirnirri> ;! Y %ii:irf inxlc 
fi:,iil l'lf d:;I)Ye IiS! 

Spccini Features 
. iLi,iv flov, ,,laror slalts lpi~m:, oii lo 2vo:d 

:ja"id:~e I,, ,OS!~~,~~>PT>I 
~ ~,~ , , j .#>~i I , ,~ t> ' !  i:,te, <?,S\ , , I  ,> , ,!bt 

.',..., ' :',,,+"..'l,ir ' ' ., ;.. ..,I , ' ~ ,  - ' '  
I ? . S,n(!!e ,:as ca!::~w:lon wpaii!!!iy 

. Mett>,iiir i~ l i i~~ ina! ior~ i ~ v i t i i  k;r 
eifvi:onri:totat appiicil!$ons 
Sec,,<i!>f "Aijps!~nersl Lr;miliJt ~>.V!iCtl 

. Con';ir!-ia!ion beep (silr!~ceab!e! . M i i . t ~  EDn Mcth~c  ?! p-oinroi hi 'tw~iire 
,,.,,.55,<1,:% I ~ S t , ~ l < l  \r*3c::;l app>'c.i!*Y:.,';: 



Nlodef 264 
Vew Low Diffeent ial  Priessure 1ransdut.t.r 

S etrn Sy.,!t:r;ls 264 prprii i le t r ; i i isa~itrr~ 
sellst' diifeient!;?a O i  gc?uqi? iztai 'c i  
i)res#>uie ?lr>d :.(;:i,dfXit !'us pre5,me 

drffeience to n proport~oiial elt3:tiicai !siitp:rl 
for e i l l~c~r  u r ~ ! t i ~ i e c t ~ i ~ i l , l l  or h 'd isc~c i !ona l  
pre".,rre rarigc' {tie 204 Ser c ' i  .i. o'feicd 
WI()I a tiigti irvel s:i;ll~<j O !o 3 VDC or 4 :O 

?O !?!A OUrjJlJ; 

iJsed i n  l i ~ i i l t i ~ r i i j  Energy Manageni i~ i i r  
Syc;ierns. Itiese t:aiiscJ~ceri are cdpal!ie o; 
ri!e,?si~rin{j j iresiurci ;?ntl !Io~vJ': w i t !  tbi' 
B C C L I I ~ C ~  riec~'ize!y lo: prl?:pei Li i t t ' t i , r i~ 
~)re~.su~!iat!osi aild a i l!o& coilt-o' 

T tip 264 i ~ r  IC:, rrariidi~cei s aic avaaiable for 
pr~5:rjre r i ~ ~ f j e s  85 l r w  ?s 11 1 in IAV (1 tol 

s~alf! to 100 st] L'd!: f i i j !  sd ale Stii!,~ s[:iric~~!r(! 
ncc;Jracy i s A 1  ~IYG~IJ', srani: I:! rrei-iia ,~ii?i,~t:i?: 
tui-,ipc~r:iti~:e eiivrrorlrncirrc,, o i i t  ti!gr:e7 
accur,ic.*e: arc availaljle Ih:? cr11ti a:e 
tclri(;eiai;irc ConlpPrr:atrd 1 0  1)3?1%, iSpi 
!he!nwi erriir ovc! t:le tcrrl[;(?ntlii~ iar I<!:? of 
c ~ f -  it, , 7 s p r  

ikic k,>o~.!t?! 2b4 IJIJ~I/P> 311 3r?~/pro~,cvl ($11 

st:~~i>;ess step: r;ia,:io 1;g i? i~lded ienw: 7he 
tcn;,o:lr,f i:;l,!i.eii i lee l  eiia;?!?rayrn aclc 
irriii!atccI s!at:-i!es> steel e'ecirodc. posilii~ne!: 
c,os<; ( 1 ;  t 1 W  O!a[)!lqigf;i fe>lrl2 :I \,:i?izit>!e 
c al'ric stor iic?\~!,vp r i ros~! i r~ '  irlo%iec> [fie 
c,,apthr;:t;i,:i :c~w;:r~i the eiectrodr, ir~cieasirrg 
iP!i (ap~,:i~ar?cc F. decrea7e ~o presstire 
I-I-eive5 i : ~  i~iavhrngrr: a w a y  iriirrr tile 
e 'c~ i ioue i!e~renririg t h t  capo( i ianic ihc 
char-igc 'ri caparitai,iP 15 de:f~tted anc! 
i i~r;vr i !et i  l o  a !t!lei,: 0C ele;!rical i!griai iy 
<;e!-,l '~ $If-, 3;LI&= ef~ct ior l lc , 1vi;c 1: 

l he  teiiioiie:; -:,:15<1r a;sawi tip to 10 PSI 
i :vr . r r r~si  irc \,,> i.itiicr d~rei!ioci) ivrtl? i ~ o  

e J;1r7-:30? : -1 Ctv v '  t 1:; :lti~i'l!ori, Vie {)art5 It-tat 
.; , p i ,  . ) ;  * '.. ,. ,<..i ibv? [ne!,,; ,:'y r 7 l c i i s  t , i . c y  

cor! f fzc-~~i! :  wl:ic!: ; ) iornoie rrripw?ved 
ter?ipcrati~,c f?edorrrianc e :%:id rxceller?! ic?n(! 
'erm s'al>.'liy 



Model 264 Spe 
Performance Data Environmental Dat. 



! 
DI1 TUMZU(fOrmManometer Transducer Specifications / !  

wIModels 20412040 wiModelZ39 wlMudel270 1 :  
Typeof  Pressure j / 

Measurement La,;$ i!t!*ct'e, i,? ,. ..:'oIu:i '. ! .3b'!" 1 ;  
Id: :,on. 9 

r)41',: v !,?, ! 
Standard Ranges 

I 
I 

t' !o 2: i5 10': LS C ~ Q ~ ' ,  > i ' 3  8; 13 70 $0 
5!W . K O  u i ~ o  15 ?i rr,(tiWC 1,;C p v ~  

i 
2 :<, ),) 3,, > -,\ ,< ,, C. : I J  ::313;5 C ;., i ,> 20 53 
i r k ?  IN:; pci; j ? 3 ~ ) 5 3 l i  

t 
I ..~ !3.1 ,?'.a i 

0-a  ) 5 ,  +$) 10:: + ,?  r , , , > @ / (  6CC 1'00 r.~~,lafm 
, 
# 

010 4 7 ;>sib c tc 8 >  !C !,>a,: c:::! ! %j<I ,s-,~l,,>c.; 1 
O t , \ + l ( l  $L\ r,5\: c :o 22 5 +!< (7,8<? 
. l'>,c:>,sl<. 

System Accuracy (RS5) 
11  

&O 1 ,'fc!Lt ? \*,,~,i: ' 4 ,  ' I ,  i?l>:,%i S t  2 a ~ ! i  
I 

j~u/:o" !5* /<mq,'5' 
' 5 9 < f ? m  3 2 %  +Xa, 
p>p; f>:,.,(.<>, 

I 
I 

Thermal Effects 
y?:i ,r,i"'t:, .q:"i 

c35 ,n:dx i 6 <i*<),'~. C CI n;ax t C O i i i i i l  / 7i-+-<,n: ,?<vo !,:,?I, ,, 14 ,n,iz ? 4 <-,g4(5 1 
lt)p.,,!: 5,,a31 5bt : 1 .  ( 3  ax 1 d .:19:% Cis i 6 cl,!:t's C C l  n::x 2 4 ?,C,IC 

I 
I 

~ ' 4  13 b p 1  ,..t!:,,)<a l ' ?  ?; IJP7 , - , l L v  ,I3 l 6 2 ;  !<PT r,:<r:,,3, 
t 

,c ?7 r p T 8 r , ; c , ,  ,,<. 'f. :>? \i !7T,rL'. ,rt%l C,! 1 1 
P r ~ r r u r e  Media 

!+ ,, . , QL G45c: CL,, *!~a:vl>~e 
m':,. 5 ' 3 , < ! V S 5  >!ee, 1 :  
raa-6 3 ~od~:cr! fK*>l 
2 , . !~ ' I , '> . l ,<~ 

1 3  ."<, !Nb v-3 I ' 
/ 
I / 



h o a  j 

Side Vie& 

Ordering Instructions 1 
I 

D A T U M 2 0 0 O W M e t e r  only 
fir(!i.l c.5 DPluh.4 i .xsLq.x fa, : 15 \/A(- 
((:r,vert,-~ <): L)Al\,lM ?OX-> f t j ~  >2OVf \ c  
c (i.,u.!,~,2, V?,,II b : . , r ! ~ ~ ~ , a n  2 ~ Y ~ I ~ C ~  ! ~ ~ f r t m  

DATUM 2001 Meter  with One 
Transducer or Transm~t ter  Set-UP 
!,> ,vd,ps fa( u,,\! yq I,,> w s t :  < 5~ :r::riw~-t?' :>r 
(tcif,sq-,:::l>t ,$(xj ![jfl r , ~ ~ ~ I ~ ' c o ~ ~ ~ ~ c - ~ : , r  ,?' , '5tb' . l 'J ,V 

,,;)vc,(y ~ ~ , ~ ~ l o ~ l  2:YJi 1 'fjr ' 15 Vb!' *-o~~~v!;~l:s' t!! 

)ck) 1 2;~: vk' ! h r  ,;.2;1n ~o!?vcr:i: 
;,a,>c,.:,~<I!r 51 ,,a ,,,, >,,,,!>Y <, , !>r . !> , !  ,.'!I' 

, , r  v,<?!7 :?p<,'<,!:>:\ 

DATUM 2002 Meter  with Two 

D A T U M  Manometer with Transducer 

Installed 
;,; ,,,( j,,, ,: ,;, j , ,q ,>,>,<. , ,,",,I:, :! b,i<J(:<>, >\,I4 f X ~ ~ , > > , J ' l .  

.,3,1,,;,,.,c,, $Yi:j.! v ~ i i ! ,  . S1:xc!f21 ?:Y 
(;{, !e, t jc , r l  422 >,:j ".<!(r a :$c-,:ie ; i 3  o:(!w :>,1r1 

* ? / ? ( I  'y p~!O>,,rQ ,?!,'CP 

i 



Water and dust-proof frofit palxi (cotnpi:es w!Lb lEC52%lP65 
and NEhqA No 250 IYPC4') . r ~ w  br exiand wwcu;i 
A mechanical lock with :emovable key i s  provided lo secur?'y 
latcli t i le lronl p:inei tioar 1'11s lohids aczeis !rr i t~c @owe 
sivttch and r.?rnovab!e r n d a  
fleiiable. rion-rolable l:astl tnercoiy is  used toi fi~terna data stor- 
age ooertllons with ECC' li~nctron ' ~ C C  car?: i'irr s id rurrii' 

Advanced Meniory 
.@h !&i!~d$n~ Uid~d~d! dg!3lBfl$3!J!d :&i2l0&1bfi Jjkd~d 

Supports i 'p lo 200 MB of rton-uola:ile, !nte?& Ilarl! seriiory 
for reiiabie. long-lemi data storage 

* All models include a CompactRash dnvt.  Rugged arid readi:~ 
ava!lahie Gom~~%tFLas'i wrds (CF cards) xive as the iernov- 
able med.a, and are auailahle as optionai accessones 

" Si~pports iiSD Flash dnve .Ni!h optiaml USR trite&@ 

' Standard t ihefnei ,,ilcihCt' 
V ~ c i u d c s  Web server aid EE-iail rnnssging tunciiuos. ! l r? r  

synchron~n!ion (SNI?'). airtarnabc network se l i~p  (GhCP), fite 
!i-ii;slei W P )  arid move 



AppIiwffion S o h a ~ 7  (DAOSTANDARD for DX4h.anced) 

Models and S M x  CaoC7s 

nXl- 2 h tY> mm. lea* Mpdenp ?& 25 (r;) 

C-* I I S " W d A 5  ,nar(iun ' 3  

ri i F&ii"iia'ir: ournil ' 2  r----r.,Td7m-.-. Dimensions .- ... ... 
A 0  nsiayxd mu* ,*<did iw3wwwe: 
l h l t  *lumnnrL.all""Eliaa -**m-.- 

r d t o  ~ a ~ , n r u ~ i o u ~ n w ~ d k ~ i l n o  ... 
iFir 3 lLq s m t B ; l  kilt7 ' 4  

M3 En- rm3 W i R i 4 O  ni Dty! eB:) 

1 . 9  2a 'V~F-~AL n-oi a& 
f i t 3  nnm mnro 
npw 2 4 v ' x  mmr-mini p n n w  r& (7 hLoJf '9 

npsj 24'.?n: rrammrrr pvnr s& (4 XILnsi '8 

n e t  ivrf ion e*?. ( A h  rpJ 'sm('sm(7 '1 .R 
KHI EW aar: emir i iu ixn  iriu, mnol~ 7 . 

Eiiubi  n$@c; l, phq#iil"a wn 
YOKOGAWA COEPOnAnON OF #MEPICA i'Mw 800-&32 CAW Fax 11) PO-2S1-W27 

YOKOGAWA EUROPE 9 V P t x r ~  (311-33dfi?lm car (31 )~33  -(St1307 is- lil l i  

YOKOGAWA EffiINEFRlEiC ASiA P T E  L Ti) Vls:r,o ( G 5 ) d i a l W P  Fa* J G t . j - T ~ ~ A l ? t * t i  e e , ,  d~ ,,,, 3,72tkba ,ke ~13.- 



Amencan Metds gas turbine meterr h n g  tugether 
~ b n m m t s  in dwgn learned trom years of miwtrwr 
expenencx? GTX W n e  rnet~ns are based on the 
stsndanl GTS turb~ne meter dsrgn Mnth the rentoval 
of cehvn features, makmg them an axtremety cost- 
effecbve man for tndustnd &~ca(lcvls mile 
mmWntng metw accomcy and the quafrty expect& 
from Amencan Meter ptriducts 

GTX m d m  am a v m e  tn 4", 6", ;utd 8%zcs wth 
mabilmum dl up to 175 pstg. 

AS shorn in ed, many of 
the opborral awssones far QTS turtltne meters mnan  
avadnUe on the GTX Sen- such as M i u r n -  and 
low-mumq pulsers. 

In Manual .............. .iM 47M 
................ Repair P& tist .RPL 4310 

........ Modium Fnquorrcy Wser .IMP 6778 
. . . . . . . . . .  Reclronic Temp. Chrnp. .IM 4730 

AMERICAN METER 
GTX Gas Tu&ine Mtelem 

Data Shwt 

Features - h e r *  - Optianail Accftssoric?~ 
* Mechanical Driva Ouipot 

One Oulpuf Gear flab for dl metw sizes; Faduces 
spare parts inventcxy. 

* Mrigh,- cy tnkt RD-Guk* flow c~ ld i t ime f s  
to minimize tbe effmts of Aovv distumces in short- 
uxlpled installations 

* In mangeablt t  -&&kt& M e a s  f 
(3arblm far m d n t m n .  
N a  GTX m d g e s  fit only mto C;TX Wies 

Driver 10L111(4" md 6") 
OuZput Drive: 1 ,OOC) Ft (8") 



Capacity Table 
&*Rota Angk 

- 

- - -- - 3 W  1 6  

GTX Basic Smifications ( F i g u ~ :  I) 

Noim GTX MAOP = I75 pr~g 

"B.D. D. BBdt Wrde L)ramdw 

B L Standard 

Upffw Tem-lure Range: 
-40°F to + 140°F 
4 ' C  to -60°C: 

M a n v t a m g  SUndw3s 
ANSirlSME MFC - 4M - 19W 
A f i A W W 7  

* Sire: Maximum Anawabk, Woc)ring h.swrre: 
4"-IDOmm 1 7 5 p d 2 W  w 
6%-1Wmm 175psii12bar aml 
8"-2Wmm 1 7 5 p d Z b a r  

* index: Glock T w ,  Odornetw T m ,  None 

305 weid, 275 i n d ~ s t ~ l a i  noad 
Duildiw Orw Garnbridgc, Ontko, N3W dR7 C m ~ d n  
licfshiw~, PA 1 W - 2 m  USA. Plm: 8771461-2626 R d !  h e )  . . <A , . 
Phase: a5183Q-1BOo FYiwm: 51 9@%1 %X 
Fax: 25 51830-18'30 Fax: 519iGM-f 917 
W & e .  mencanretor.cm WabsRe, ca?adlanmtlterm 



Trailer 7 

61221200a Six Month Meter Calibration Senai No 21429 
40 CFR 60 METHOD 2A 

PITOT TUBE VELOCfN AND FLOW RATE CALIBRATION FOR 8" TURBINE 
DEFINITIONS: 

M, =Mat wt of Arr (Iblib mole) f ,  =msoiure avg smcn gas ternperarure ( n )  
vs =Duct gas veiocriy (ittsec) I ,,, =aranaara remperarure Iru I, or on I- j 

Qsd =Std dry volumetric duct Row rate (dscfi P, =Absolute duct pressure jrn kig ) 
K, =P~tot tube constant P,, =Standard pressure (tn Hg ) 
C ,  :Pttot tube coeffrent (dirner~s~onlecs) P,, =Barornetnc Diessure (mm I49 ) 

Del p =VelociTv heacl ot stack gas ( in HzO] A = ~ r o s s  secuanal area or aucr \TI ) 

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

30 % Flow GO % Flow 9@ % f l o w  --- 
Del p= 0 05 0 17 0 41 ~n H,O {trorn pttol l u t e /  

IS - 5 1 5 2 5 2 r, tirum inem~s~errtnemomerer~ 
PQ = 0 9 3 2 6 5 in H,O (trorn pttot tube) 

**".e*.%*e. 
P, - 2 681480 5 978524 $ 2  14408 mrn Hg (ealcuiated) 
rbar= 76I 3 761 3 761 3 rnm Hg (froni barometer) 
Dra = 7 875 7 875 7 875 in 1 D 

*..***.,.*.**. A = 0 3382415 0 3382425 0 3382425 ff jmlcuiated from above) 

CORRECTED DATMCONSTANTS USED !El FORMULAS: 

30 % Flow CiO % Ftow 
l s t d z  528 528 
1, 501 18 501 36 

90 % Flow 
528 4 

507 36 
29 92 rn Hg 

29 972441 in Hg 
30 450554 in Hg 
28 9644 Ibilb-mole (@om Mark's M E !+andbook) 

0 99 Dtmens~onless 
85 49 ~tol~wmaIer~tn n4u 

sec[ ('R) (cn H,0) j 

CALCULATE: Average duct gas veJociQ 

CALCULATE: Average duct gas volumetric Row rate 

20 % Flow 60 % Flow 90 % Flow 
Qsd = $8499 053 34200 349 53335 62 (scflhr) 

308 31 755 570 00581 886 76033 (scfiminf 

Page 1 of 2 



- 2306 3756 4263 9399 6648 3895 (gallmin) 
- - 8 7315532 16 142565 25 169693 (meters3lmtn) 
- - 43.657766 80.712823 125. (metem5 min.) 

INPUT: Average Yes Vaiues from 5minute Test Data Printouts 

Osd = 43 22 80 32 I22 6 (cubic meters) 

CALCUUTE: The Test Meter Calibration CaeNicaint. 

Y m =  (V r f -Vn ' j x IT r+2131  x ( Pb 1 
(Vmf - Vrni) x (Tmt273) (Pb + Pa) 

Ym = 1.0079026 0.3970606 1.0103791 All meter mfficients must be between 
0 95 and 1 05 

DETERMINE: The Minumum and Maximum Cwfflcients. 

Maximum Value 'I 0103791 
Minimum Value -0,9975606 

D~fference 0.0133185 Must not exceed 0 030 

CALCULATE: The Average Twt Metar Calibmtion Goeffrcient Value: 

Avg Y ,  = Sum of three Ym Vaiues / 3 

Avg Y, = 1.0052141 This value gets entered into computer prograrn 
for test trailer constants 

CALIBRATE. The Test Tsailor Temperature Themistom Referencr? Thermometer 
F~sher 885-250 

Actual Reference t~ l 5 o 4 1 ~  
Reading Reodrng Percent 
p e a  C )  [Dea C] Ditferencc? 

Flow Temperattire Thermistor 5 2 5 5 -5 7692308 * i - 2  0 % 
Ambian: Temperature Thermrstor 5 6 5 5  17857143 +I-20% 

CALIB-TE. 7ha Test Trailer Barnmeter Trailer Barometer Seka Mode1 361 
Reference Raromefet Pnnco - NOVA 

Actual Reference 
Readtng Reading 
irnm tiql im!n Hq) Dtfferene Allowable 

Barornetric Readtng 761 3 762 -0 7 *I -  2 5 mnr Hg 

GALIBMTE. Flow Pressure Transducer Traibr Flow Transdumr Setra Model 264 
Refeience Water Slack Tiitie Monometer 

Actual Reference 
Readrng Reading 
i m  m H DrNerenm AlIowab1e 

Flow Fressurc Reading 0 0 0 +/ 2 5 r?m Hg 
1 2  1 2  0 +/ 2 5 m m H q  
8 4 0 3 0 I t:-2 5 mm Hg 

Page 2 of 2 



Welders Supply Go, P. 0 Box 21007 Louisville, Ky. 40221-0007 (502) 635-7531 

Certification of Cylinder Content 

Mix Type Primary Standard 

Anaiytic Acciiracv 2 2'10 

Se-fa1 Niimbei LL-41005 

Cylinder CGA 350 

Appiox PSI 160 

Test Date 017C331 

Expiratroil Date 3 1-Jan-? 1 

Atlalytic Met l~odjs i  Sravimetrbc 
Gas Chromatograp/?) 

Cylinder Cor-:en:., 

Fieqilesied Gas Actual 

85 " f ~  Propane 84 89 % 

ha1 Nitro~etn Balal?ce 

F rar~k Fooyrfv 
Spccialtv Gas Lab 'vianger 

o;'5/Zc is,? F?UU df 

Fed 1 D No 61-0561062 0-ti N S 00-700-7420 * FAX (502) 637.1033 



Welders I;iinpl:; Co P 0 Box 21007 Lo~~isv~lle, Ky 40221-0007 (502) 635-7531 

Certification of Cylinder Conten t  

it%x Type Prir??aty S:anuard 

Analytic A~ciiiacy 2 2"'e 

Set ;a1 Ntiiribe: LL.-2lYi': 

Cyiirder CGA 350 

Approx PSI 2Oi?0 
lest Date 081020 

Er[xratioi? Date 20-Cjct-? ? 

41:aiytic F,.lc:l~ad(si Grav~nietric 
Gas Chror;?atoyraphy 

Req:icsled Gas Aciiial 

50 $0 Piopane 50 92 20 

bal Ni:rogei; Raknce 

Frank F og;rilLS 

Sp;c~;.lry Gas Lab hIar?yei 

;;?5)5:8.2 ,?;>qe I (\; 9 

Fed, i 0 No 61-0561062 * D-LI-N-S 00-700.7420 a FAX (502) 637.1033 



Welders Stippiy Co p 0 Box 21007 Lo.i~sviiIe, Ky 40221-0007 (502) 635-7531 

Certification of Cylinder Content  

Thursday January 3? 2008 

b1.x rypc Pr.mary Statidard 

Analytic Accuracy i 2% 

Serial N:iiiiDf;: Ll. 209.C 

Cytifiifer CCA 350 

Approx PSI 360 

rest Date 080131 

Exw:raiion Date 31-Jaq-4 i 

Analytic Me!hoci(s': Gravirl?e:iic 

Gas Cnroimatograpl~v 

Reauested Gas Actual 

25 ?hi r'ropaiii 24 955 !h 

bai Nitrocpi-, Ralarice 

Frank Fogarty 

Speclaity Gas Lab Manger 

;65'1 23:92 F - g t  

Fed I D No 61 0561062 * D-U-N-S 00-700-7420 * FAX (502) 637-1 033 



Biqltib Eecfinoiogp Vl;oryocut~on 
Ind(islv Leader in Speoalty Gases, Equ~prnenf and Service 

cgr%fmteof Atpjys~s 

EPA PROTOCOL GAS 

Customer Welders Sugpb _Compai~v {LO&@VI&, K Y j  
Date -- March 21,_20_07 
Del~veryBe~ce~pt - -- DR-18221 
Product --- 4 50% Propane/Nitrogen - EPA PROTO_C_OL 
F~n&A&a&gs Date l'?lf alch-I 3-2007 
Exqrra&_o~ D_a& k&ch 23-20IJl DO NOT U S E  BELOW 150 PSlG 

Cy !m_d er D ?  
Cyfinder Serial Number FF 34546  Cylinder Outlet C G A  350 
CyItnder Voiurr>e 30 Qjbrc-Fert Cyirndcr Pressure -- 2000 PSI& 70 F 
Expiration Date Mar_ch13,2010 

4~3Jygca  I -ia& 
EPA PROTOCOL., Section No. 2.2. Procedure G-5 

Reglicate Cancet7trations 
Propane: 4.53% +i- Q.O450/0 - 

Nitr~Xe.~ a!_a_nce 

Rctercnc&Standard!s: -- 
SRM/GMIS GMlS GMIS 
Cyltnder Nunlber CC-185413 CG233186 
Cnnccntratlon 3 029% Propane/Nitrogen 4 95% Proparte/N!trogen 
Expiration Date March 30 2008 March 07. 2010 

c-ertificauon I ~ s t n i m e n t , ~ n  
Component Propane 
Make/Model HP5890 11 
Serial Nrirriber 3336A59393 
Principal of Measurement GGFID 
Last Caiihrat~on March 02, 2007 

Anaiytical uncerlairlty arid NIST Traceability are in compliance with EPAbOO/R-97,'121 

Ccrtiiied b) 
Date 

Unmatched Excefience 

2564 P~rnbertno Drive - Ar~pKa ,  Fionda 32703 - Phone /407)-?92-2YSC - F8x (607)-292-3313 
- w ~ l v  l~quidts&mm mm - 



Biquib E~cbnologp &orporcltion 
industry Leader lii Sprciaiiy Gdses Eqliipme~lt and Semce 

f'ertificatc o f  Analvsis -. 

- EFA P1101'0COL GAS - 

Customer: . Welders .. . -- Sul~~!y._C~~p~..&u&viiie~ K Q  
February 22,2008 

Deliuea. &SQ~JL -. L3R-2 . 1050 .- 

J'roduet: 2.50%) 1 ' ropaneMi t~en  - - EPi2 P tiUI'O(.X>L 
Filial A~mlysis T)aLc: - Fc b r u ~ 2 ~ , 2 0 @  - .-. 
Expiration Diitc: i:chnjary.L2: L(llJ DO NOT USE BEL,OW 150 PSlG 

C:4incier LIat'd 
Cylinder Ser~a l  Niimber. FV-3 32j- Cylinder Ofit!el: - C(iA 150 
Cylinder Voltme- 30 (:EM- t41 S:yliiidcr Pressurt.: iOCjO{:sig, 70-F 
Expiratioit Date. F c h a r y  2.2,m 1 

A ~ ~ a i v t i s a U ? !  
5P.A I'RUl'O.(:O1., S~ctiiirl No, 2.2, I)rrucccimr Ci-1 

Refefenne S!andi~rdisL 
SRILf!I;MIS- (;MlS (;MIS 
C~ l inde r  N~rnmes :  CC- 88820 ('C-185413 
Concenrratiori: I .OOS% Piopm6iNitrogen 3.02% PropaneiN inogen 

tx~iratiori Uatc: April 07, 20111 March 30.2008 

Ceilificaiion insin~n~crltatio!l 
(:olnponent Propaiic 
k!akcl"vfudel tlPiX90-II 
Scria? Number i l 3 h A 5 0 3 9 3  
PI incipal ofb?easurernenr (;C-t,,lL> 
La\! C a ? i h r a i i u n  /-ei>rtian I 1,2OCi8 

Arialytical iincertainty and NiST Traceatilii; ate irr compiinnie with LPA-hOO'R-971 12 1 

(:el-tl!;e<i by: 
Dale: 

Unmatched Excellence 

2564 Penlhrilon Drive - P p o p k a ,  Fiosida 32703 -- Pilone (407)-292-2990 -Fax (407)-222-3315 
- w w  iiquio'iecbcnrp.com - 



Xiquib aecCnolog!p Corporation 
Industry Leader in Specialty Gases Equrprneilt and Semce 

Certificate of Arlalysts 

- EPA PROTOCOL GAS - 

customer - Welders Sup~I~Comp~ny~LauisvilI~KY~ 
&te Ma-g hJL, 200-7 
Delivery R e c e ~ ~ t  -- DR 18921 
Product - 1 5 O ? 4  -- Propa~e/NitroEen - EPA PROTOCOL 
Final Anaims Date- -- March 13320@7 
Expxation Date March - - - 13 - - 2020 - DO NOT USE BELOW 150 PSIG 

C_yirndzr &ta 
Cyl~nder Serial Nuniber EE20064  Cvlinder Outlet -- CGA -- 350 
Cylinder Vo iun i~  30 CybrcFeet (j.11nd~r Pressure 2000 p5ig 7 0 F 
Expirat~on Date -- March 15 2010 

Analvtical Data 
EPA PROTOCOL, Section No. 2.2, Procedure 6-1 

R e ~ l i c a t e  Corrcentrations --. - , - - -.- -. - -- 

fl_ropm!&8?6.+i__ QL0140/o 
8.i~egge-u~;B.@3~ge 

Reference Sia_t1dcl&&J: 
SRM/GMIS: GMlS GMIS 
Cylinder Number: CC- 88820 CC-185413 
Concentration: 1.005% PropanelNrirogen 3-02?; Propane/Nitrogen 
Exp~ration Date: April 07, 2010 March 311, 2008 

Certificatlo_n_ i t ~ ~ r u r ~ ~ e ~ i t a t i o n  -- 
Component Propane 
Make/Model MP5890 11 
Ser~ol Ntirnber 3336A59393 
Pr~nc~pa l  of Measiirement GC-FID 
Last Calibration March 02 2007 

Analyttcai uncertainty and NISI Traceabtlity are i n  cornplrance with EPA&OO/R 97/121 

Certified by. 
Date: March 21, 2007 



APPENDXX, e 
COMPUTER PXUNTOUT & VOG ANALYZER 

STRIP CHARTS 



2820 SC11'1 H ENGIdISH STATION IU) 
1 

lI,OITISVILLF,, fCI* 419299 
5022678344 

Vapor Recovely Performance Pest 

lest Id: ~ ~ c ~ O C O o l - C 2 4 4 6  

rest for: M o t l \ i a  E:::tezi;ri si: L l i 5  :;uuth 

Po:; Lve~-(~~.a i !es ,  77. 

Unit Tested: (; L : 1 V F I ~  

Test Date: 1, ' ,?O/.?C;U 

Test Personnet: -, r v rer . or 
Strip C h a ~  Recorder Speed: i 5C 



Outlet Calibration Information 

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

tow range span gas concenQation 
Mid range span gas cor~centration 
High range span gas concentration 

Zero span analyzer reading 
Zero range analyzer error 

Low range analyzer reading 
Low range anabzer error 

Mid range analyzer reading 
Mid range anatyzer error 

High range analyzer reading 
Wigh range analyzer error 

hlet Galibrafr'on Inhxmatr'on 

A!fowable range is +i- 5% of actuat span gas Concentration 

Low range span gas concentration 
Mid range span gas concentration 
Wigh range span gas concentration 

zero span analyzer reading 
Zero range analyzer errcar 

Low range analyzer reading 
Low range analyzer error 

Mid range analyzer reading 
Mid range analyzer error 

Wigh range anaiyzer reading 
Wigh range anatyzer error 



Time Baro Flow P Atm T Exh T HCln HCout VE VES 

(mrn Hg) (rnrn Hg) (Deg C) (Deg C) (Val%) (VolO/~) (m3) (m3) 

7 20 7642201761 0006822 11 82689 1266443 4848479 0027346 2002183 1034 

7 25 7642286067 0006333 1201944 1379865 6042596 0023264 1076453 1106 

7 30 7643115335 000688 1209448 1377807 6029064 007162 3629677 373 

7 35 7642201761 0006817 12 82689 13MiSLt4 4848479 0027346 1002183 1030 

7 40 7642286067 0006843 1287939 1379865 335957 0032637 1040019 1068 

7 45 7643153355 000688 1265435 1433381 2406404 0053158 3770458 387 

7 50 7M2860675 0006433 2288439 146463 355957 0062637 1014002 1039 

7 55 7644771171 0006847 13 1109 155861 5899064 0047422 1867921 1908 

8 00 7645063245 0006768 1331252 1671766 5012478 0131072 1556522 1582 

8 05 7644763245 0008333 1341252 1681766 50107% 01135 1452175 14 77 

8 10 764 5647993 0 006741 13 70809 16 87373 53 70505 0 ' 15072 6 035807 6 f4 

8 15 7% 630283 0 006791 13 971 17 16079 53 14223 0 031725 35 52332 36 09 

Outlet S p a n  Check completed at 08 15 the readrng s 2 50 % 

Outlet Zero Check con-ipieled at 08 17 the reading hs O 00 n/~ 
\ ,+ 1 ,879- -it- 

/ 
8 20 7646526625 0006846 1421041 1675056 5575696 0042049 4 321977 440  

8 25 7ti.17028256 0006759 1431491 167016 4550414 0068608 1399957 7425 

8 30 764719177 0006717 1458356 1821664 324378 0029729 482789 4888 

8 35 769 7307729 0006733 74 95243 1941542 2832899 0075628 192695 1943 

8 40 7fi47498695 0006101 i5180 i4  1910521 5234223 0013986 9006552 909 

8 45 764 8131447 00067*1 1535409 1994136 5644677 0039657 1896103 1909 

8 50 7648039489 000673 1564927 1928218 450627 0051962 2730468 2755 

8 55 764 811158 0 006711 1566155 19 1549 0 0 0 000  

9 00 764 8440023 0 006806 15 92703 19 16987 23 5061 2 0 092892 11 428 11 53 

9 05 7f54 8979326 0006738 1599354 1962297 4098677 0028917 1677412 1690 

9 10 7649357347 0006808 1628443 20 55494 4562813 0005821 492227 495 

9 15 7S49627969 00%683 1631895 2092699 4504293 0025583 11 24903 1129 

Outlet Span Check completed at 09 27 the readrng is 2 48 % ' 

Outlet Zero Check compIeted at 09 18 the reading IS 0 00 % j 7 2 .,O+W r .c 

tnfet Span Check completed at 09 19 the reading is 50 42 O/o 



T~me Baro Flow P Atm T Exh T HCjn HCout VE VES 

(mm Hg) (mm Hg) (Deg C) (Deg C )  jVoi %) (Vot %) (ni3) im3) 

Inlet Zero Check completed at 09 29 the reading is 0 40 % \ yj: 2 , , .4 - 
9 20 7649424703 0006723 166532 2169716 43 07835 004508 9928972 994 

9 25 7649732978 0006723 16766 2123471 5906185 001399 1966482 1971 

9 30 764999505 0006798 1708446 21 16988 5968563 0081924 175151 1756 

9 35 7650345028 0006772 17 18383 21 13496 582718 0097344 8511667 854 

9 40 7650618351 0006662 1720597 21 37715 6049867 0 13 58786 1361 

9 45 765 0287424 0 006Ell 17 59766 22 74404 20 56389 0 05225 18 85364 18 76 

9 50 764 9947046 0 006715 17 85495 23 07506 19 83288 0 042746 14 5757 24 52 

9 55 7649705576 0006642 182862 2331058 22 39663 0025087 1617985 1610 

1000 764 9255039 0006767 1819416 2303772 4922238 0009307 16 13772 1608 

1005 7648807852 0006679 1851226 22 90686 588578 003W14 8525707 850 

1010 764 8504377 0006669 1877716 2333723 5903902 0061005 1279765 1174 

30 15 764 8404319 0 006728 19 30677 24 68839 65 07529 0 1535795 1521 

Outiet Span Check compfeted at 10 16 t h e  read~ng ts 2 49 '10 , '. 4: ; 
Outlet Zero Check completed at 10 17 the reading IS 0 00 % . j {N ..LC 

1020 7Es58477515 0006698 1944434 24 18823 6056792 0047049 2660037 261 

1025 7648235855 0006655 19 19671 24 86169 5392516 0 10496 1743888 2726 

1030 7648187251 0006609 1973246 2516502 3663699 0037649 3317831 3281 

10 35 754 8009187 0 006652 19 57818 24 50700 40 45825 0 042985 26 95504 26 72 

1040 75r183E361 0006801 1981297 7450024 5506061 0050931 8767062 869 

10 45 764 81 7315 0 00684 7 19 76405 74 59295 50 1 M63 0 074953 21 43625 21 24 

10 50 754 7734214 0 006736 19 86794 25 6319 44 77498 0 05M86 24 07737 23 77 

10 55 764 7217122 0 006744 20 37128 25 81627 45 70386 0 064334 9 51 2487 9 38 

11 00 7646370302 0006694 2029596 2601604 3180478 0088247 '1522028 1501 

11 05 764 5620691 0 006743 20 25595 23 62207 33 48966 0 005133 42 66381 42 11 

11 10 7694673063 0006872 203173 25 15319 4681582 002% 1799538 17 79 

11 15 7643864047 000678 2083308 25 37543 50039 0042014 2229197 220 

Outlet Span Check completed at 11 16 the reading ts 2 48 '/o 'i 
,? LI >?A*. L C  

Outiet Zero Check completed at 11 17 the read~ng is O 00 % 



T~me Baro Flow P Atm T Exh T HCln HCout VE VES 
(mm Hg) (mm Hg) (Deg C) (Dey 6) (Val%) (Voi%) (m" )m3) 

Inlet Span Check completed at 11 17 the readlng 8s 50 90 YO ' 
"i 

Inlet Zero Check completed a t  I t  18 the reading is O 42 % ' 

11 20 7643557422 0006768 2041286 2607802 5046346 0023959 2801022 

11 25 7643276749 0006773 20 78288 2635749 3870068 00S954  13255% 

11 30 7M2877116 0006678 21 39468 2655376 2883943 0082465 13 17007 

11 35 7642571091 0006639 2371348 2688388 3896724 0068181 27 831W 

11 40 7642332421 000569 2418875 2658858 5372499 0003841 11 66479 

11 45 764 1401145 0006743 25 00198 25 80171 53 58019 0 015494 1 349911 

11 50 764 1455455 0006644 25 00159 25 77955 0 0 0 

11 55 764232589 0006645 25 15488 256.1589 0 0 0 

1200 7640376711 0006751 2505286 25 15023 6462183 0 8 240179 

1205 7639458036 0006754 2566689 267024 6999378 0001052 5 149301 

12 10 763 8555112 000678 2529197 2621046 6935022 0028216 0107439 

12 15 763 7775798 00CCi722 2601202 2583473 0 0 0 

Outlet S p a n  Check completed at 12 15 the readrng s 2 48 % '\\ " 5 >E.''L 
Outiet Zero Check completed at  12 18 the read~ng  is 0 00 % , 

12 20 763 6M6471 0 006738 26 46552 26 45099 70 51251 0 13 27468 

1225 7635859841 000fj838 2675268 2656262 5948508 0017546 9515711 

12 30 7635448507 0006745 27 30341 264738 6231516 0074016 '1035715 

1235 75'35227389 0006692 2854391 27 15202 6295978 0027855 2430697 

12 40 763439182 0006843 2772258 2705081 61 34675 0091636 1655039 

i 2 d 5  763 3615506 0005813 2760953 2693364 2984152 0087341 3423122 

1250 7633238226 0006801 2803155 2694228 57 33486 0056999 2139619 

12 55 7632667579 0006853 2807037 2657909 63 16171 0044328 220?781 

1300 7632012475 0006799 2843W9 2650286 61 W 4 9  0100953 9893128 

1305 763 1191008 0006723 28 10428 264095 5332764 0101215 2000488 

13 30 7630396693 0004724 2465826 2735073 5565147 0007329 1952683 



T~me Baro Flow P Atm T Exh T HCtn HCout VE VES ME 
(mm Hg) (mm Hg) (Deg C) (Deg C) (Vof %) (Vol % j  (m3) (m3) (mg) 

SUMS 55035.70 0 48 1404.14 1614.94 3276 78 3.10 1031.15 7028.03 854266.94 

AVRGS 764.4 0 0 19,s 22.4 48 9 0 05 

POST CALIBWTIQNS: 

Outlet Span Check completed at 13: 16 the reading is 2.47 O/O 

Outlet Zero Check campleted at 13: 16 the reading is 0.00 % 

lniet Span Check completed at 1 3 1 7  the reading is 50.74 % 

fniet Zero Check completed at 13: 18 the reading is 0.27 % 



PRELIMINARY TEST RESULTS 

Average Barometric Pressure was 
Average Fiow Pressure was 
Average Ambient Temerature was 
Average Inlet Concentratton was 
Average Outlet Concentration was 

764.38 mm ffg 
0.01 mm Hg 

19.50 Oeg G 
48.91 Vol % 
0.046 V0l. D/o 

Total boiume emined was ? 031 15 cubic meters 
Total Voiume Enlrtted standard~zed w 1028.03 cubic meters 
Total mrlhgrams emt&ed was 854268 94 rng 

Accountable gailons loaded was 316,935 gaflons 
Total gallons loaded was 381,835 gallons 

Accountable liters loaded was 1,199,598.98 liters 
Total titers loaded was 1,445,245.48 liters 

Accountable mril~grams ern~ned per ftler loaded 0.71 mglL 
Total milligrams ern~tled per lrter loaded was 0.59 mg/L 

Unit Efftcierrcy accountable was 99.92 % 
Unrt EMiciency total was 99 93 % 











Product Return Relpoe 
Send product returns to 7883 Ainnray Park, Mobile, AL 36608 U.S.A. 

Attn: Product Evaluations 

Uisiributo produc, RY /o /( 6 4"iosy s" 
Salespers Pait number 1-f - 8 4/v' Quantity 4- 
Customer Product i D number (from onginal packagmg) 

Describe the application and system. Aeach drawings and photos. 

System fluid Pressure psigibai Temperature - "F i0C  alnswct ion gage used 

Flow rate p_-.--..- Range Range _._--_______- OD wall 

Time in service Pressure drop ..- . Vibration - Hardness - 
Cycles Back pressure nSeamiess DWelded 

Actuator pressure Makelbreak times? 

What does the system do and what is the product's function in the systern? Lan you orovide a sketch or photo? 

Describe the customer's reason for returning the product. 

Is this a first time occunence? &'5 ----P-_-.-__---- J- 
D I ~  your customer try to w v e  the problem7 7w 
Dtd the custom~r test the product? if yes how w t s  the product tested? What were ihc results7 - 

Response desired - check I@) one on1y 

a Phone a F a x  a Evaluation Reoort a Letter 
Pruducts may be cutaway or darnaged dunrig evaluairon Does the customer want the oroduct r e t u r n e d ? p ~ e s  13 No 

How many shee!s are anached? -- Describe anachments ____- 



VOLATILE ORGANIC: COMPOUND EMISSION TEST REPCjRT 

PORT EVERGlJAZPES, FLORIDA TUNSPORT LOADING 
T E N I N A L  SOliTff: 

JOI-IN ZINK VAPOR DESTRUCTION llNIT 

NOVEMBER f 9,2008 

R f  PORT LD UY BLUE k-fCAVbN 1 EC'IXOLOGIFE 
2820 SOlJ t FI ENGI 1SIi S TA7 10N ROAD 
I,OIJISVILLE, KkN1 UCKL 40299 



In reference to the Motiva ErlIetprisesS.L&c Air E~nission Source Test conducted 
at the tort Bvernlades, Florida south Tmlspurt Loading Facility on No.iembL.r 19,20011 
and described in the following report; 

I certtfy under penalty of law that the ~nfomlat~on provtded in tius docun~ent is 
tnte, de~iirate md conrplete 1 am artwe that there are signrficmt ctvli md cnmtnal 
penalties. ~ncludrng fines or lmprrsonment or both. for suhrnittrng false, tnacctmte or 
incomplete t ofitmation 

Tony Fenton 
re~i~nicdl  S c r ~ ~ c e  Group 
Blue ifeaven Technologies 



TABLE OF CONTENTS 

EXECIJTIVE SUMMARY .............................................................................. 1 

........... ............................ 'TERMINAL OPEWTION AND DESGRI13TTION .. ..2 

VAPOR I)ES?'KIJC?'lt)N SY S'I'EM .................................................................... 3 

MEASUREMENT TEClmIQtJES .................................................................... ..4 

5 .......................................................................................... TEST EQLJIPMENT ..- 

EXAMIqI,E CA1,ClJLATIONS ........................................................................... .6-10 

.............................................................................................. 'FES'I' RESIJl..l'S . .I  I 

SCFIEMA'PIC OF' TERMWAL ........................................................................... 12 

.......................................... VAPOR DESTRIJCTIOK Lml' ................................ 13 

VAPOR DES'I'KiJC'I'IOI\: UNl'P 'I'HSI' SC:t-tEMIlC ................... .... ........... .I4 

APPENDIX A TRIJCK MONII'ORIN(; D A T A  SWFFTS 

A P P P K ~ I ~ X  B INS1 RIIMT N 1 AND C'ill INRA i lO?i ORMA TION 

APPFNDIX D COMPLJ I F R  PRlN7 Oi,T, VOC ANAl Y f b R  S I KIP 
ClIAKT'i  



The Motivrt Flnte~>rises 1,I.C south tenninal in Port Everglades, FIorida is a bulk tmtsport 
loading facility for <.<moline and Fuel Oil 1"rclducts. 

I he prwiuct.5 are botronr loaded into traisport tmkers and tile d~splaeecl h y d r ~ ~ s b o n  
tapon  are halar>ced to a JOtJN /INK VAPOR rlt S I  lil C'iION 13'17 (VJIIJ)  

This facility was sourcc tested h r  air cnlissions on November 1% 2008. The p r w s e  of 
this test was to confirm proper operation of the VKtJ anif verify conipliwce with 
applicable VOI: volatile 0rg;mic Compound) air cmissiitn reclniremenis. 

I h c  Gasoline Terminal Air Emission Source Test was conducted in accordance wit11 
prcteeduxs established, and the test ntethods referenced, in thc. Code of' Federal 
Ilegrtlatictns: t'FR 40. Part 60, Suhpart XX. Specific procedures used include: 

EPA TEST ME?HOD h$EASUREmN'T 

Vetttod 2,*1 lniei Vapor Volume 
Methiid 211 Exhaust Vapor Volume 
tfetltod 25A Outlet VUC Corrrit.ntmtrctn 
Method 2513 fnlet VOC ('oncentration.: 
Method 2 1 f%otentiai i e<ik Sources 
40 CER 60 Subiect~on 60 507 (d) Transport 1 ciadlng Max~mrkm Bd~kprt ' s i~re 

7'11e results qfthir air emiks,sr.sivn tesr demonsfrate thtlt [his source is in coniptiartce with oii 
nyii'iicnhie Federixl (2nd Locc~i reyzrjrerrrr~ni.~. A sumnrnv N ~ I J Z P  ( i (~ta is p r ~ s e n l ~ ~ j  heicrw: 

Method 21 Leak Ici t~ng was performed on the day prior to te5tinp A portable I 1-1 
Meter %,I\ cdiihrated using a 500 PPM Methane cnilbml~on gas n r ~ d  uced to cheek tor 
te&r motmd all fittlng.5, ilmge.., vatvc\ and d ~ l y  other exposed potentla1 icak sozme No 
Leaks dhove 500 Pi"t were found 
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TEWIIMAL OPERATION AND DESCRIPTION 

1,lght petroleum prctducts are bottom Loaded at four loadirtg racks a! the Motiva 
Fnterpnses Port Everglades. Florlda south ternlxnai 

Regular, M~ctgrade, and h m i u m  linleacieil (ia5crline as well as F;lhalc)l and Dieicl Fuel 
are alarlahle for loading onto transports 

'lhc loading rack is equippetf with a vapor recovery hose positioned at thc tfansprt 
foadir~g position for hook up lo the Vapor Control System. The vapor hose and 
associated piping trdnspitrts the vapors to the VDt!. The system also enlpioys a iiqi~id 
knock-our tank and pressure relief vent upstrem from the V1)tJ. 

A genera! o\ enliew of dle loading rack layout is shuult on page 12 



JOHN ZiNX VAPOR IjESTMUC'II-ION tiNX'T 

The terntinal is equipped with a John %ink Vapor Jlestruction IJrtit (VDU). l-he 
hydrocarbon vapors froin tlrc loading rack are trzmsporred by vapor piping to thc liquid 
seal drurri. 

Until loading o c c t ~ s  at the transport !oading rack. the vapor combustiol~ system is in a 
standby mode wit11 no pilot flmune and the air-assist blower is off Alitomatic stltrt-up of 
the vapor con~bustion system is initiated by an electrical signal from the loading rack 
indicating that product loading will occrtr shortly. 

'T'he start-tip sequence consists of'a shon air purge ttsing the air-assist blower to purge the 
stack of' any con~bustibies prior to pilot ignition. 7'his bricf air purge is followed by 
ai~tornatic electronic ib~ition of tlte pilot. Atier pilot ignition. product loading begins at 
tlie loading rack and ari air-vapor mixtrlre begins to flow fiorn the tmnsports being loaded 
to the vapor cornbustion system. 

Flow thro~igll the vapor combustion system first consists of' thc air-vapor. mixture from 
the loatfing rack bubbling thsctuglr a liquid seal ( t>~icai iy  water or water i antifreeze). 
Here, tire corrihustible vapors are igniteti by tile piloi and bttmed. The air-assist biower 
provides partial combu<iion air 'and mising energy to the burner rips to aqsure smokeless 
combustion. 

As the loading operation at the loading rack is completed, vapor fIow to the combustion 
systern ceases. 'The pilot and air-assis? blower reinjin on ib r  a brief time period after 
loading is complete. If no Lurther loading occurs. the combustiort unit tvili shut down in 
the standby mode to await auiclrnatic re-slart as described. 

The John % i ~ &  Vaptrr Destruction Unit  is illusiiated sctleniaticaily on page 13 



MEASUREMENT AND DATA ANALY SiS 

4 VonI)tipeni\e JrtfraKed O\II)IR) annljzer, turbine flov* meter euiwirsi lapor 
tiierrn~stor and exhaust pressure transducer are connected to the VDU lntet plpc In order 
to acqtrrre their re5pcct1ve d a b  A hydrocnrbon NDIK, CO and CO-; nlorlitor a e  
cc~nnectcd to the combustor erhatrst \tach to ,tcrjtirrr their data 

'fie barometric pressure trnnsducer and ambient thernlistor are located in close proximily 
to the VDU in order to acquire ambient atmospheric conditions for use in subscquerlt 
srandadization eqtrations. '4 test schematic tfepicting general test equipment 
coriliiguration is included as Figure 3. 

Eacl.1 transdilcer data channel is scaled and connected to the comjiuter input board. Using 
an operations code progranl each input channel is read 25 times in a 5 second interval and 
mass, !low. concenlration, temperature, and pressure values are avenged and stored irt an 
array for subsequent use. 

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

Lipon completion of the test. the 5 mint~te interval data is pollcd ro ifeiemine test 
averages fix inlet and Clutlet VOC concentration. pressure and tenlperattlrc data b r  all 
lest intervals during which V1)U inlet flow was greater than zero and volun~e and 
milligram emission data is summed for aii 5 minute periods to arrive at a final test period 
total. 

This data acquisition methodology essentially represents a series of verq shori (5 second) 
inientals during which VDU operation is mesused. averaged arrd standxdized, This 
etkctively removes all judgmenbl dccisiot~s from data reduction processes and ptnvicies 
a technically unbiased araiysis of VDLJ operation. 

Additionally, pretest and post test vapor analyzer calibra~ions are conducted. aloitg wirlr 
an hourly analyzer calibratiorr drifi clteck vcriiica[ioit. Foliowing the cor~ciusion of  the 
six hot~r  test the ivading rack vo l t~~nes  itre calculated and final Inass emission values are 
detem~ined. 

Copies of the transp3rt ioaiiing rack shccts, hydrocarbon analyzer strip ctlwts and 
cornpilfer priilt outs are attactled :is Appendices to this test report. 



Rein 

2 I hemistor T ernperattire Probes 

1 113M Compatible Computer with 16 Channel, 12 bit Ail) input Card 

1 Gastech Model ti1 21 4 Combtistible Gas Indicnto~ 

1 Setra Model #261 (or #264) Variable DifTerei~tial Pressure 'J'ransdricer 

1 Setraceram Model #'%I (or #304) Digital Barometer 

1 Anlerican Meter Go. 8.' Turbine F l o ~  Meter 

1 (or 2) Stnp Chart Kect,rder, either: 
Yokogaua itR I KO0 Six Charnel Dot Mairix Char? Recorder 
Yokogawa \ r 200 l'aperless recorder 

2 NonDispersi\e IrltmKed Analy/ers (N131R), e~ther- 
* Inlet 1 lor~ba VIA-5 I0 

Envtrornau hilode1 201 0 NDfR 

+ Otltlel I=nviromnx Model 3000 NDIK Anatyfer Range 0-1000 PPM 

C'O imd C 0 2  Stuck Smlpling System, either 
Hnr~ba LNilrA-I 000 
Horlba FS-5 10 1 VIA-510 

All equipnlent sk~ccifications are shown in Appcildix I3 along with available calibmtion 
arid azcumcy inforn~ation. 
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PLE CM,CULATLONS 

A.  Tenninolocv: 

're - Ambient retnwrature (" Celsirrs). 

pb = B~rornehic Pressure (mm Wg). 

1. = Total accountable volunre of liquid dispensed from all controlle<i racks 
during the test period (Liters). 

CO, -= Carbon Monoxide Coiicentratior~ in Exhaust Stack (ppm volume). 

CO2,= Carbon i>ioxide Cottcentratictrt ir, Exhaust Stack (ppm volonte). 

I-iC, - VOC Concentration in E.xhausl Sttrek (ppm volume). 

tlC, == VOC Coricer~traiion in Combustor Inlet (Volume %) . 

V, = tnlci Volume of air-hydrocarbuil rr~ixltwe to tf~e combustor (rn'). 

V, - Exhattst volttme from the combustor (m3). 

V = Standardired exhaust volume from the combustor (m3,20° C, 760mmMg) 

'1. = 'l'erriperature at process unit inter metering position (" Celsius). 

P, - Pressure at processing unit inlet rnrterirrg position (rnm Ha.). 

M ,  = Mass of VOC input to combustor during test period (milligrams). 

4 - Mass of organic carbon c*austed ($tiring test period (milligmis), 

K 1 =- i'aijbraiinn <;as Factor (3 for c'H". 

K 2  - I 83 x 10%rng,kn' = Sbndmd Dcnsity of lBroparte ( ~ ~ ' f l * ) .  

H - '1-otal Test L'inte (l4okir). 

454.000 - Conversion Factor rng'lb. 

3.785 - Conversion Factor I ,iteriGallon. 

264.2 - C:onversion Factor Galion i cubic meter 



EX. Standardize Flow VoIuine: 

where 0.3858 = (273.2 + 20)' W760 mm Hg 

C. Calculate Mass of Inlet Ifydrocarbon 

where 10 - the reyiiired conversion from vol "/o to vot fractgon 

If. Cxcdate  Combustor kxhausl Flow Volurne (Cmhon Balmce F~uation) 

vts =- v , ~  ( F K ~ ~ . X  ( 1 0 ~ )  
-. (m2) 

[(K I )  x @It:,)] i- t:(>-,, +- CO, .. 3(#) 

where i O4 = conbersion factor fiom vol % to ppm volume 

1: Cale_u!ate Wiss of Exhaust kfydnxa&n: 

where 10" = the conversioll factor from ppm-volume to voi kuction 

F Calculate Hydrocarbon Emissioll Rate 

Itil,Q> - Sun of&I3~e(;ond M,~calcu1atton~~ (rndzterf 
Lrter5 of Accountable Gmolirie liosrcied 

hle/H = ( M e / L ) m ~  x 1 I t )  x 3 755 liter x &c_a~~ntabIe gnis ( l b w  
liter 454,000 rng f gal Tote1 Tesl Time 

G Lf 1icienc.r Calcul~~!io~~ 

EfEc~encj [(1 -outlet mg\ i (inlet mg)] x 1 0 %  c"'~) 



13. Example calculation fbr n typical five minute interval, 
This is an exa~nple calculatio~r only mtd not an interval lion1 this test. This is 
intended to ciarify the computer ~tlethod for aniving at the VOC: inlet mass data 
for each test interval, 

Uarornetrlc I'rre\wre 
Flow Pre.,nae 
A~nb~ent  7 emper<itlire 
lniet Tmperanire 
VO(' Inlet Conecntration 
VO( '  Outlet ('oncentralion 
Volume in 
Miillgrams In 

Volumc Out Exlraust Stack 
Miilrg~an~s Ernitted 
f 'ghon h4onoxlcle out 
('arbon il~oxtde out 

= 759.36 n?rn Wg - 14.355 rnm l lg 
== 1 j . l o c  

= 1 1.2" C - 13.9% - 19.Qppnt 
=. 18.0 m3 
= 4,597,633 mg 
= 2,630.7 in3 
= 95,975.32 rng 
- 8.2 ppm 
-: 2,828.0 ppm 

1 .) zhcrefiire for this caIcuI~&(~'n.: 

17 95 lowest poss~ble value before rorrnding h r  th5plaj 
VIN = 18.0 F:BIUL" displayed (After rounding) 

i 8 05 h~ghest pssible ~ a l u e  before rounding for itisplay 

13 85 lowest pcsibie value beiore rotrndrng for dl\piav 
HCl = 13.9 value displrryed (After rounding) 

13 95 hhtghest yx>\s~ ble ~ a l t t c  before rotinding tor driplaj 

2 ') ~ ~ s j . n ~ F o m i ~ 1 1 a ~ ;  above: 
(1,83x10"x(0.1385!x(17.95\ -4,549,517.3rng 

V<X: inlet mass (MIIU) = (t.83xt@")x(@.t 39@)x(18.0) =4,57R,660.0 nrg 
*4,5(1)7,533.0 rng 

( i .X3s10°)x(0.1395)x(1X.05i ==4,607,894.% rng 

* YO1 t I he k,iiue pn~~red  for MlY bq rhe computer for tl-ri\ lrllerval rs 4,597 611 
While this i~ rrot the rciult produced from cnter~ng the prrnteci values tor i i C i  and VIN 
iri lo torinlila C. ~t 1% lilt re\u!i produced by the calcuiatron cdrrted out or; ttic storcct 
comptiter data, l'RKIOR -L10 ROIINL)IKC; FOR XI$SI'I,AY, 



The compllter calculares the results for Combustor Evhaust Volunle (VO1JT) and 
(M0117l with the same data reduci~on method seen above with (VIN) md (MTN) 

3.) lising Fornula D Above,: 

Combustor I<xhau\t Volume = ( 1  8) x (3) x I I  3.9) x ( I  0.000) 
I (? )  x (19 9)] +(2.828) + (8.2) 
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I , )  Example Test Stimmiuy Calculations. 

'1-his data was obtained during a previous test and is used here for an example 
only 

Average barometr~c pressure wa5 759 61 mm Ilg 
A v e r ~ c  flow pre\sure wils b 68 rnrn 13g 
Atetagc ambient temperatwc EW 13 23' Cefr;~us 
Average rnlct temperature was 12 49" Cel\~us 
Avenge inlet concentmiion was 12 90 OAr 

Averqe outlet concentratton wm 24 4 ppm 
Average C 0  out concentration was 14 1 pprn 
Average C 0 2  out concentration was 2205 7 pprn 
Total volume in was 448 76 meter;' 
Totai tolurne emttted uas 196706 88 meters' 
Total nr~lltgran~s in was 1 131 82E108 mg 
Total millrgran~s em~tted was 491 70099 mg 
Accountable gallons loaded was 92950 gallons 
rota1 gallonc lodcd was 104702 gallons 
Accountable Ittern loaded &as 1 5  1857 8 liters 
Total liten laded was 196140 he r \  
Accountable m~lligmms emtlbti per liter loaded was 26 06 rng/llter 
Total r n a l t t ~ ~ ~ m s  emtned pdl i ter  loruled wa.; 23 14 nlglrter 
linrt EKerency was 91 90 '%, 

Mass err~ission rate = 9.170~094 
351,853.8 

2 6 . Q b  = 26.06 mng x 1 Ib x 3.785 liters x 9 2 ~ 5 ~ ~ 1 1 o n s  -- 
liters iitcrs 454,000 mg 1 grrllon 6 hours 

2.) UGn~FonnuIa ($ Above: 
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DATA SUMMARY 

Motiva Enreprises South 
Port Everglades, Florida 

VAIYOK CONTRCff, l iN1 i ! YPL John Link VL>Il 

1 RSI '  L)A IZ November 19,2008 

TEST PEKlOI) 07:40-13:40 six hrs 

4VIdK/1Gt. OU ILkT CONCl;W\lfR_i'iTIONS VOC 56 1 pprn volurne 
CO 422 95 ppm voiii~me 

C02 2 84 % by volunle 

AVhRACil: INLLP ('0Nt'I.Y I RIZ t ION (as f2rt~p;tne) 43 511 ?h by voli~nie 

ACCOliNTGHLE f"L7 KO1 I liU LOAUt f) 218,545 gallons 

.hlVEMCiE HYUKOC'ARBON 1:bjlSSIONS 3 12 mdliter 
(Calculated with I otal Loaded t'roduct) 1 .JS I b h  

2VI-,flAGE HYDKO('AKt3ON kMISSICJNS 4 38 m u t t e r  
(Calculated \kith Accountable Product 1,oaJcdj I 45 lblhr 

XLiMBLK Of I'KllCKS LCiAtIrf3r 

Nl'klREli OF I FhKlii(i  I R t  'CKS 

MAXMI;M PRESSUKI? A P TIillJCK Vr?lPOR tlOSC I0 O" water column 



Motiva Enterprises LLC' 
Port Evergrtldes, Finrida 

Teminaf 
(NOT DRAWN 7'0 SCALE) 

B A Y 4  BAY 3 BAY 2 BAY I 

LEC:END 

I) - VAPOR HOSE 

i - REG. ImL. 

2 - PLflIS UNL. 

3 - PNEMIOM 

4 - UIESEI' 

5 - ETHANOL 

Ethzmol Vapor Line 

I+essurc Relief' 

Above Groutld 
Knock Out Tank 





V41Y llt ("Om1 JSTON WI' T F S T  XRF,hlATl(' 

Test Equipmetii Diagram 
Note: Not to Wle 

E T u b ~ =  

Inlet V a m r i  I kwrr&c?r 

f r n v  I k r k  

i 



AIPPTIDNDXX A 

TRUCK MONf7'0MNG 1lATA SHEETS 
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INSTRUMENT AND CALTBFL2.TION 
XNFOR&4ATlON 



TRANSPORTABLE - - 

Transportable and Aff0rd8bIe 

CiORlBA tias now developtd fraits- so two units provide meazu remt  of and a Scornpanenl version 80th the 
portable N U x ~  SO1. COX,  CO and 0, sit f i r e  c a n i ~ r x n ( s .  T h e  rsnipling unir enalyzec unit and sampling unit fit 

8nait.zerr emfllaying swcni  new t& i s  m i l a b l e  in o 3cornp~oent  %=ion ncariy into a standaid 1Q.inJl rack. 

n i q u a  b a d  an extensive experience 
in the fieid of rtationary slack %?s aria. Sf'EGlRCAVONS------- --. - 

lyrr~r  and process analyrcrs TtlW 

new IOOi) Series anatyrets are designed 
for installation i n  an automobile u: 
that thev can iran~pocied f!!sily 
f rom one placc to another foi field 
measurcrnenr at a ntirnlrer of d i f fefer i t  

point.. 

Eadr rysrern mrtsistr of a mrnpfc 
pr&/prin-,ary fiiter aisen~biy. a pie 

mndi~ ioner ,  a sampling urii: a d  en 
a w l p e r  unir .  The satr~ple probelpri- 
maw fil ler aseinbly can k nrountod 

directly on the smoke stack k single 
snalyzer unit can mxsure up to three 
different cnmpclnerlts rimultaneourly. 

Mcrwring range {Strndardl 

NO?.  S O t .  CO.0 - 200FJCm mlrn 
CO: . 0 - m140 VOIX 
0,. 0 - 10'23 wl* 
flczponrc lime: Nirhin 1 rnio for @?% re 
porn at  wstm iniei. wittiin 4 min for 
SO2 nKamfmKnr 

S a w t c  flow rate: 8ipwax. 3 litedmin 
&m(tlc jlrobclprimay filler: 
riii%gc A S  10 r: PO C T f  
L q r f i  l tD3 mrn iJS 4 1-1 
Mateiwi: 306 nt in lm l t t e l  

Z i p o m c  5eltom I M . ~  nsinies rteei 
cylindei fitled wifh qusm wl, wlth s 
n c t ~ i ~  WIW z 

Srrnplc pa ~4Rdidw.s: 
Ttmimature. tower ~1-n 2CJO'C 

Preraire. Ccn ttuil stmemiierii Dre%Silre 

t l(X3 rnm H 2 0  
Ourt: Lea than 0.1 d N m '  
S O 2 :  Lowrr  tllsir 2000ppm 
SOs. C o w e r  than l!10of SOs 
NO Lorref thtn lOW w m  
NOr. C a m <  tfxn l I l 0 o f  NO 
cox: 5 - 15% 
CO C m i  than 10CXi pom 
0; 0 5 - 1 5 %  i i t O  4 . 2 0 %  

Weidti & Oimnuionr (w x d x hi :  
Prccondithner: sa (xox  32 10. 70 5 It] 
303~31X)x6~rnm.llD1;ltEr2361n 

$smplin;l uolt: supcox. 58 kg, 127.8 lb 
4 C P J x 5 5 0 n 6 2 t  mm, 16.Qr 11 .7~26 .4  in 

Analflci unit: n w o x .  15 ko. 33 1 Ib 
4 R Z x 5 M x  132)nm, 1QOc19.7xt i .Z  In 

Bulletin: HRE-2360k 



Sarnpte I 'rot~lPfirnaiy Filler Assf m b ! ~  

Mmt of  ttie dust in the s3ni jr ic 9": m i  
tmed at the sarnpie probe is  rcrnovd 
by the primary filter. lo  M.(tid~ Ihe 

ample probe i s  d t r ~ t l y  conr-ie:t.rlhj. 1.0 
prevent the condcn%?tion o f  r:roistrrre 
the primary filter a n  tx hc;iid by a 
buitt-in etecfric heater 

ptecondnioner 
T h e  pieconditioner i s  desigried to re 

move any exass moisture or duct rha: 

IUS Ihroogtr tIie prirr~aiy f i t ter 
B e  prmnditioner mntains a drain 
wr i3tor .a particulate fi1ter.a thermo~ 

e(&ricdehurnidifier and a drain piim:' 

SanipCirq Unit 
1 he basic vecjiorls of s3fl)pii~g Unit %re 

availabic onc i s  lot docibif snmiite 
f l o ~ l i l h ~ s  that allow two analyzeru'iifs 
to ix annet& in parallel, w t l i i e  the 

other  bas a singic sartrple ficw finc for 
one analyzw unit In the samoiirlg 

unit. the sanlpte ps pas= througtl a 

drain separator, ntirl cllchcr, iraiticv- 

lare frirer, flow selector v a l ~ ? ,  samptinil 
pump and tt>ern\oeiectricdehumidifief 
before k i n g  fed to the amty2~r ~(iif. 
An NO1-to-NO cnovertec is  lnseclod in 

the wmpie flovi l i ne  &en an NOx ap- 

pl iat ion is  swcificd. 31c- referen02 
ms, on tlic ott~or t ~ n d ,  pairtri t i i ro~gh 
an a i i  filter, ruubtxr, vwxlndary irlter. 

mrnpling pump and thermaclecitic d+ 

huinidifief to rcqulatc prmfd(e and 

t,ui,ridiry. and then feeds to t h e  aria 

li.ter 1 t,e rampling unit also contain: 
a pressure relief water t n p  Illat k ~ P s  
the flow of sample a n d  reference 

a[ a cviistant prenure. 

Analyzer Unit 
f i l e  standard system may "nlain Onf 

or two onalyrer uniu devilding upon 
the rpccifimtions. One snaiyzef unit 
is  apable at sintulramusly mfar~rini; 
t t ~ c  concentration of uir to three a m -  
ponenti in the sample ps and p r ~ v l d a  

electrical ourput for each rnmurement 
remit, Typical application far a version 

with double sample fiw lines arc 
t ine l : NO% 4- SOt + 01 

Cine 2 COX + CO 

tun,u. t i  M O I ~ U ~ T ~ ; U E N I I  t ~ v n r o ~ v t o  C * I C C ~ ~ &  I -  vrrry O(f- 
w r r h - i u ^ n * .  Mn.Pra6m 

t B I ( * n * * "  h m, Y l x l  DU ICl - f4)-3( Orrr h w - 1  

7Z %m*sw ~ i (  Drr r (c  n - $ 4  rtilmavi U S A  w e l o *  uz.c - -wu .L*  

I* WI O i f i  - 4tt stsemz~~~ mn oi . 0 ( m r i 2  
i l r  a,, *-Usdm ,* CUI ~ f W 1  Th a x  mr~n rr t r t  f ~ r n m -  

I -  l i t  ~ ~ L M ~ P I  r, ni %-.wan m a  - - * _ -  ____---- - ---- - -- 
M a n *  s v m t  -a t r m i u m ~ i - r l o * -  -' LLQt,irr(rh WU-NYIQ -- tJOmkCl(iJ- 

-U ILIUI1W.- 

h . n M , * , , i Z M  m DCIQ)Lth.-ZUCrrrd 
r- M*L ~K-DS -UII n$sm78 M W r o W  
* c w i  t t l t *  i.crl4i 61Y 

=*a=* 

mrrwi a c n n l i i  
1- a11 a11169 sr ~li 8 muri 
fr U * l n r M I K  i r  U" 1 ( 9 3 Z B U  



O u r  c o n i p r c t  Fmci lLtn l lnr l iumcnlr  nrlt f a b . ~ r ~ d d c n i c ~ t u i ~ i : ~ c s i i  p a r r i b i t  
In t h e  f lcii! o i  o n  tht l a c r o r l  nocr .Thr ic  In i ( tumtn t i  c o u n t c l  d l i t c t l ~  re coal  

f; 
Icr ttgnair r o d  r t n i o r i ;  ce i l t c ( ,  p r o c t t r ,  r n d  i l o r c  r t n r n r  i r i ~ u i  dalz :  i n d  

Ict. d i r c c i ! y r o  y a v r c c m p u l r i o i  ncinori 

! m r r < L ~ r k l n t f t a m t n t ~ ~ r t f ~ l a r E r ~ i e  
M r l r l  F tr<rn  Kisrwt41 dt<xrrrr  & hotiv k 

I((at lc l tctara,4rtc6 Appl;c#<l:mt ;.if hliitbulrc Ictaio(L. i ,  - 
&Nlf.DCV&l $ 1  rCC6DCZ I-2Fml tidccrlarhl:rdo( *l i tcrrdlo $ 1 1  Evrri ( . I %  hl:tfi 
t t r @ . ~ ~ c t a d c v  * x ~ O I  lb<euk~ecc rhmr * t ~ v d u t t i ~ a i e < i  tr irmrt ir fccrr  IOfi* pIi?:t l (  
@Latmtmruicmta~  t ,  I . ? < t n t l i ~ ~ g n t i j < i i  rec~fdcr 
tpttrn ~ i ~ n i $ u r < t i  F t r g u r a t ~ , t n a l p l l ~ f  eulpul 

* tltaldC& K r K  x l d ~ h , s l t ~ ~ ! i r u ~ a ~ ! j r l ~  



THIS COPY IS SUBJECT TO REVtStON CONTROLS AND REV!- 
SIONS WILL BE AUTOMATICALLY ISSUED 



I .  I. Configuration cert~ficate 
1.1 .A. INSTRUMENT: ENVIROMAX 3000 GAS ANALYZER 

1.1 .A,+. SERIAL NUMBER: 119 

1:l .A 2 DATE OF THIS TEST: ~ C I ~ Y _ Y  i 

l l A 3  Non-settable 
i T tM  
Gar; measured 
Range meastired 
Uri~ts measured 
Sn?ailest unlt 
Software version 

11114  User settable 
ITEM 
Calibration G a ~ o n c e f i t r a t ~ o n  
Calibrat!on Trackltiold 
Chari range ? 

Chart range 2 
Chart range 3 
Chad range 4 
Range selected 
Low alarm 
High alarm 
Audible aiarnl 
Filter 
Linearization 
Brightness 

$3-@&- 
--- 
fyrJj 
I PPM - 

115 

AS SHIPPED 
20001C H --3-8- 
IMG-c - 
200 -- 
_ S O L  
I000 
2000 -- 
!L--- 
E- 
,E-._ 
OFF -- 
I 0  
LlNfAR --- 
I 

1 1 . 4 5  Configuration cileck by -- 

i3ate.G i4b -4($1~nature 



SPEClFICATlONS 

Measuring method' 
Gas Measured 
Resolutton 
Repeatabil~ty rt 

Response T~rne 

Disptay 

Alarms 

Ar~alog output 

Atlalog ranges. 

A.C. Output. 

Power Soi~rce: 

Materials in sample 
fiow path: 

San~ple flow: 

Warm up tin'ie' 

Anlbienf conditions. 

Dimensions. 

Weigl~i  

NDlR single beam 
2000 PPM Propane. 
1. Part Per Millroil JPF3M) 
Greater of 6PPfvl or 0 5% of reading 

User selectable at 1 ,  10, 100 

Vacuum fluorescent, 2 irnes of 16 characters 

High and Low Iirl-tit, user settable 

Selectable 0 to 1 5 01 10 Volts full scale 
Optional 4-20 r ~ i A  isoI,~tecl current loop 

4 ,  each wrth settabie fu l l  scale 
Selectable auto range 

Isolated {:lac coriiroi for zero and span gas 
vaives Hated maxtmum load 6 Amp, 
240 Volts AC Not ava~lable on portabie 

Charger requrres 11 0 VAC , 50160 Hz 

Glass, Gold, Buna-N, texan, Epoxy, 
Sapphire, Teflon, 304 Stainless Steei 

Operating: -1 0°C to 50°C 
Storage: -10°C lo 80°C 

tei-rgtl-I: 20.0 inches. (50.8 cm) 
Width: 8.0 inches. (2 1.6 crn) 
Deptti: 5.25 inches ( I  3.3 cm) 

Approximately 19 pounds. (8.6 Kg) 



VIA-510 G a s  Analyzer 

Features 

r Seiectable response time 

r Selectable outputs 0-1 VDC or 4-20 1 --- -- 
m A m 

r Digital outputs indicate malf~~nctions or 
mlibration failore) 

r M e a s ~ ~ r e s  CO,  CO2, NQx, 302, CH4, 
C2W4, and NO2. others upon request 

Overview 

The V1A-510 series of generat-purpose g a s  analyzers provide conttnuous monltorlng of 
con~entratfons of the spec~fic sample gas  The analyzers can be operated frorn conlrois on the 
front panel or by camnrailds from a retnote computer Measurement results are  displayed on the 
front panel and are ava~lable to remote data logging systems ti~rough an industry-standard 
interface 

The VIA-510 series can be used for a wrde vartety of analyses and tests, such a s  tndustrial 
pravess contra! and composrtion analysrs, environment-related atmospheric and fixed-sotrrw 
emissions monitoring, and automobile emission analysis 

These analyzers use the infrared absorption method which offers superror sensttivity, selectivity 
and stabr1rl.l. 
They are  compact and compattble with a vartety of OEM analysts equipntent 

A high level of sensitrvrty is achieved through the use  of a dual-beam NDfR analysrs method 
tionba's paleriled 
chopper motor assures continuous long-term stable monitoring The analysrs mechanrsm and the 
amplrfier are  comb~ned rn a single unit The h~ghty accurate per lo rmane  makes the analyzers 
suttable for process monilorrng 
and control 

Specifications 

Standard Ranges 

Gas  Minimum Maximum 

Carbon mor~oxidc 0-50 pprn 0-2 000/0 



(CO) 
Carbon dioxide (CO2) 0-50 pprn 0-1 00% 

Nitrogen monoxide 0-1 00 ppm 0-1 00% 
(NO) 
Suifer dioxide (S02) 0-100 pprn 0-1 00% 

Methane (CH4) 0-1 00 ppm 0-1 00% 

Ethene (C2H4) 0-100 ppm 0-1 00% 

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

Performance 

Lowest detectran lrrnrt 1 0 pprn 

Repeatab~ltty * 1 % of full-scale 

Response bme Selectable 

Zero drift < 1 % (full scafa) per day 

Span drift i 2% (full s a f e )  per week 



S e t a  'iyirenis 264 prfsiure transdii icrs l i ! e  Moot.  264 t ~ i ' i i r e i  i ir i  ~rn i i rcve(J all 

41,01(1 !l:ffeiilr!i a .  or gai i r je  j s to~ tc )  itacnic5i i?i?i'l .nlcrcl i,g v..tlciPc: Soiisoi [t ic.  

pressiiie ; ! ~ i  i v p v e r t  tb s Ipressure tc!-is.onec stnir1:esS i i e e !  d.apiiragini and  
ti iRrience to a piopoftio'lai elrc::irnl o i l ip i i t  i !>i i i l~:Pii 5iaii~'ess i teel  eiQCtiOcie poS~t1oned 
for o!tt?er i ;n~d~!ei r ic>rx i I  or  b: rJ: tec i~ur ia l  f lcse t o  [t ie d apt i~aqr i ! .  l c i i n  a i.ai:aDie 

piessii ie rariqes :he 21;1 Scr:es IS  ~ f f i i i e i i  capac~t . ! i  f1o~~ivv(: / : ces i i i i ~  II?I!VPS i t ~ f '  
w t t i  a 11iqi1 lc?~~c? a:-iaiog 0 t o  5 VDC or '1 ic! t l iapi?~aqm toward the eleclrf,dp, increa',mg 

20 mA oi:tput the ~apisci\a:icc A oecrixise i r i  p fessi~re 
m o v c s  t h e  d i a p t ~ i a g r n  ;iw;ii. fforri aii: 

Used  i n  t i i ~ i l d i n g  Er ie ' (~y N a i i a y e n i e r i i  elec irocie, decreos,i?cj l l?c cap,icrlai?cc l l t i !  

Syztems, i t m e  :I a ~ ~ s t l u c e i i  are cdpdbie o f  Ch C;isjdC,.drl~ iiPIeCteii itrid 
r - n ~ n \ t i r ~ r t q  (;rezirl!es a:?tJ flow', bvltl' t i l e  ~!?,ivC:t<:~l !<I :j tltl(:<jr Lx el(?C*?i<-;b '~llJriJt by  
a(:c,ir!iicy r:ixi,i.ss;!ry fc i  prci[?or t x i i i t i i r~c j  Seti;rs t?i13qiir t'iec i iur i  c r.rco,! 
[ ~ r c u i i i  rattor7 nf?d all Ili)bV CoriiiO 

The t e w o i i e c  ic-iiw ,it  ciws 1Jp (0 10 iqSl 
T1:c 264 Zeile, iransiioceis are av;riiat?le for o~!er~Jf~!s~~l i re (t i !  t ~ ~ t h f * ~  d l r r5 r ia t~ t l !  v ~ i i h  n o  
a:r prcC,si,ie r<ii+gt.s as 'i?vi a: 0 1 r i  W (: la! c,. <i,ti+qe , . to ">e:.jn : 11 <jclu ~I<!I> :Pe parts that 
s<-a e l o  100 :i? bV C t t ~ l i  s(.d!t~ S!:!!,c \i:!r~(iar:! rridke iq) :t ,tT 5e?w-,r l7a.d~ :i i~?rr~k!! ly Plat~.~~P(J 
a( ciirhc y .!,i 1 0'6 i i i i i  si all. In ti!!r:.iil. aini?:erii c o e i t i l ~ r ~ n : ? ,  w l h i i t ~  v! i :mi i te i m p r c ~ v e t l  
tc?rni;ei i i :u,i. c n v i r o r i i - l i ~ r ~ i i  bo: h'(;i-iel Irir,iier~,:,,.e ,>P,fc)r,na,lc ai-,d excri,e,,i 
acciirai'ies :ire ava~ !ab !e  Tht? u ~ i i t r  are !eri!l stab,''ly 
teriikieiatitrr (.on-pi't?vitk;d l o  ii031"h f Sp 
tl?ein:al ctro: over ii-e tcr'-i[peiatuie fanqe  o! 
,p1 3 1 :,ij-1 



Model 264 Specifications 
P e r f o m a m  Data 

&&& - .-oa-w-.. - 
da,nacy' KSS(ainraaii iinn) :f; O%iS iO 4XfS M25% iS 
Scfi-Lineacty tVdji' *i,%%'S I O m i i  LC71)(.IS 
/ iy~a~i i  o,n,i, t111n;iz O:IY&~S 
Noir-ii.,w~:abi'yy OC:,% ri IS OF%:$ 

lk,elml fU@34' " 
Coin{~n~!txjbrge7 rC', 010 . 150 ( !R :O 3 65; 
I m d V w i  hi: !<>iS'J (CC) 0 833 10 VJ) 
h;lan~miun !:m PLWC . \ 1Lp 
Owpcosabr :Ip :o ~ O D S I  ir YL.si:.\e tw 

NI~I I  $9 laatson 
ion9 icrin!~dk!:y 0 5% r 5!1 Yd 

Environmental Data 
lempaiiwe 

0wfi:iro' 9 :%! Oro 4 175(-18!3 * 19) 
Srwa~c 9 i') 65 to Z%(-$4 LO + 121) 

'Ra?iir,mipaiw~ ~ ~ n l ~ a i B r e u l i a ~ x s w < ?  h e  iM;J 
IP~~~Iv~ nq lr ~rnt%;U.V-, hqX'X' 

Physical Des~riptiun 
!:au. [:rc~Ce:a!dart: Glu iiiled 

h ) ~ ~ , l . v  
+>io,!~:l~[i(i /XI xT?w I&? or' ~e i r i~db i t?  

z,ra pii:ed steel b ! ~  insiynod 

la 7 ~Y''~~&QuxJ) 
1 ia,i,ul larinc. :I,.:. h11?iu h i \  nal Sillo 
PIGSX~IIII~-~!: 3!16'0D brxdedan 

Electrical Data (Voltage) 
CI~cuii I \%re (G8n.I rr,ai!! 
Lxi!a:m~ 9io30vlk: 
@~l@ii, 9 lc  l'dx' 
HI~IIEI!OM~ o.np a: ~o 
~LT<*? 15 VC1" 

It10 Oiiw r::csiuv fi:ting ir*. ' /4 '  ~islh 01, -21% 
~SIIIOII tfl~i: k t  &,&: l[~;)!rl~] 1 rrmvl.&?3 Orc ,W o!im 
( i i r ~ ~ i  iilacIrrjc;il~~xdrriir, (41 lr 0 5 ir iE?' il LN,] ,:,j~j ri~~,,,:,~,,, ,'> Acre$< CI,,~,, :OF 01 r*,b. M,l,inr~"? y;>ply *j!:z,p ji"3'!;\ 'i i OQx 
cll(ec: in ii:~ ur:,inl iv,!:!ain j b I 0 en iS:: @ t!: wchlp ;<8t,,yc, .O o,,,,rc (E~'Ys:~~Tc 01 ~ P I W  U I , ~  ?I 'c~ 

0 5 I 1 0 22 hi-iwmt.,rrr vqlo:) M ! I ~ P  jV[r'; - '{(ii- 1) NIX11 x 
j3 Lllc 0 Presure Media WPSIS!.IIU iof ~ W ~ V M  ci!n 1 5 ~ 3 )  

' ESIJ W, Linrzliy )haw, 3iM Fiiui i:md.~!i,'nv !yptd'i>; <l,r [ #  s,lr:!li!i r 7 0 1 ~ - ~ '  @X:JII~) qaP5 '~,I,!~~Ic+A ia3r) MI!, A 74 'Mi. hy sixn irRm 711 a i5?ii.,i krx! 
..iaaur u! !mo,w i ~ ,w~ j tmf i  \~,r*)IloiHm~iJ9uJr/aIim! 

&I = l i 2 " M a  

BSWD =Oto25inUT mCfi)lW=tlrnlW. 
M ~ = O i o 3 1 r i W C  1 R S V f B - i I S i q W C  

m ~ = O t ~ 5 I i i W C  2 R 5 V B = ~ l S x 1 I V C  
aim = 01010wW 00m8 = 15~1iK 
Olm = F ! o l S i c i M  NCTRSWR = ?7 5!rix% 
525Vm = Obiirn M "nOlOcZrB : i10m WC 
m = 0 to 53 ill M OZSWB = i 2 5  111 WC 
fWtUD =fflalW~iiLVf OSOUVB= i%m' t ;C  



I DATUM 2000 TM 

i Manorncter wfTransdtrcc!r Ir?srnllcd 

I 
' I , .  : , '.' . r  '"" >.I, 8 .  , .  . . '. ' .  ..'. 2 ,  

.\ . t . ,  ' ,' ' .  ,' ". . . . !' .. ' l '" .'. I '  

I " ' . . ' ,  ' , . I  I . '  ' , " ' ! ' , ' . ,  ' > , . < . . 
1 1 1 ,  . , '  ' 1: ,I1,, 1 ' . .. ,  I . ! . 

I ,. ,.  1, . ,  I .  . o /  . 1 / .  1. , :. ' " I :  

I I , ,  ,, , , , , , , , , , , ( . . I  ',< , c  , ' , , 
,,. , . . ,  , , .  , . . I , ,  , 8 . , . .  .. . < 

j:,. . > .! , , . ' , . . I  . I  

/ > , , .  , , . .  . . . ,  , . .  l i .  . . .  
., I.,, , . , '  ( '  , , 5 * , 1  . : 
' ( ' , ' . . . '  . , 

I . . / I , + .  . ,  

\ 

wlNtodels 20412040 wlModel239 wlModel270 
1 7ype of Pressure 

I (,.~,QP T?:Trrpnll,>l Gal !gi, 
Pu\'liut? Gaiiiji, A t ~ ~ i l u l e  

! 'd:>U!t8"> H , ! r ~ ~ I L - l f ! ~  

Ijtf!:,.,brn:# j<  

Standard Ranges 
!>:? i5 5C IOC, At! Oto05 1 0 1 5 5  C1o5 10 20 50 
502 !:XU> pic i 5  i01nch VJ(' ?a> pw(] 
~ > [ o j : >  =,c I(>: 25c :::0+(:?5 1 i, n 10 li: N .  '.o 
GX ":OC :;. ita 1'012ii75 lo(' i Y i d  

r I r < ? 2 5  :<) I&?{>,,,t+ +' :. inr. I W(: 6iY) 1 i!Xl 1~)tll8Lut 

o 10 : 4 1 p.~>, I: io  5. 10 nvcl wx) I~CG ~IIII~I),~! 

C r l r i O  i)? +SC 0 i a i j i  150116 

? '3: [)..!a 

System Accuracy (RSS) 
io I ;YC rsI > a q , t 5  to I4Y i s 1  2<is.7.ti ~ D O S B  ~ 5 i  2 ~;S,IS 

t O  22%. 15 i 2 d1g.i~. 
' ru *ilx 120 tm 

','I; ,<,,.oi.. 

Thermal Effects 
s f q  .bL?>:\> * 9 T I  

ITPI.IY?' ;pro SI;.~I 0 I d  ,;,ax L I i;q,t, 03': ,132" ? 4 I !$~I& I101 mlax 5 4 d:qw, 
'tw - a St-S,: : > 1 ~ :  f '  I ,  , > ,?Y  i 4 P g t : ~  O ?i mar i I ~11i)~Ii  03? wax i 4 jly).l,, 

firersure fsltings 
*!,vt i!8' 2; NPl ,i!i,i,>.~l i1F ? I  t4f" nu~rz~nal 

RpI,~~,~cw e IVC,' 7 7 MIJ! I :nfr,oI NlA 

Presst8re Media 

i';i:.iii.- {>!: , t:f~!{>,?itt!!~, Gaxs  ~m,npt!uIv N. .n cnnUei.ii~?y ni i  
w:!, 1 7  4 Ph wwii? i:.; 'i8P55 5 i ~ P  ir qds r:)m~t~t>'e 
y? ,>,#:CJ, :,lei ,' Ila.d dti& 14 6%7 ,w,I~> ~>I: tc~~we~rn 
- t ~ < : ~  ~~~~4 ,-,,, ~ Po( ?li.:njr,urn ~~niinlii~~i IWCIIIIIC~ 

- - m , ~ m i ~ ~ i e o  C H  Htinr N 0 .,no goid. Li!ofw,iriKa> 
,,\a * ! I  ' I  4 1 , ~  <>l2>!c,,-:%" x%dl',r- 

I,,.,< -:P: ar1.j 8111.3 t i  (!-XI,,<! 

Analog Output 
';!!,~r,,!'~ 1 )  !< 5 St)! t, : 

~!vl,<:, ccr ozv>1 ; : , c , > ~ ,  (! 

:,. v+ t,!if;. .nr-j.,, 

O!,:ii \MX.!:> 
t d,%r:tond !.t".pi 



Ordering Instructions 

WATUM2WO'M Meter only 
()rdf:r as 1)AliJM ?OO;)-i !iic:et if3 1 i s  VAC 
coijvaier 01 DAl LIM 2000-2 lor 720 VAC 
ionvrflei wlrti fi~r8?jx?a.i 7 prong ri!irn: 

DATUM 2001 Meter with One 
Transducer or Transmitter Set-up 
10 order factory sei up  wit11 ollc Ui~i iKl~i i i? (11 

i idr i in:~t i~i  dn(: 10(1 ~ i t b i e l ~ ~ ) i ~ r ~ ~ ~ i o t  iiliY!iiit)Iy 
s j - a i f y  optloti 200'-1 for I 15 VAC toc~vaic* ot 

2CO1 2 lor 221) VAI; iu iopnn convel1i.i 
lia!~~:+uctv or :!<,rtw~~~ttt~! ordwtx; ;$'I(! 
;,rice6 scnaraieiy 

DATUM 2002 Meter with Two 

f rmt  Panfit Transducers or Trarlsmttters Set-up 
[or factory wii:oc, and (,able ~ 5 9 ~ l l l ' ~ ~ l ~ ' ~  wiih 

Meter iwi) u ~ n i d ~ ~ w i  ai :ra~:imit:~r, si;k-~iy (>pi vn 
1M!2 I mi 1 1 s VAC nt z i # V ~ i  f ix ??OVAL 
:.i,fr;fxJdn c t ) ~  wl>RPt 

--+I 
~~:t , i~,rn,t i~~~, ~ I ~ C V P I  ,t,i<! 

prtt ed se[Ja!aloiy 

Side Vimv 

f 
1 

Frunt Pawl 
Manoineter 

I 
I 
i i i 

DATUM Manometer wltlt Transducer 
Installed 
lo o!cjm ,I niaiioi.i.ier witti ;,Model 204 oirisiirc 
uanxjurei. drder pait f?Z04, viittr s Modpi 739 
ores i?.tri Y2239, with a Mod~l  210, o:de pal1 
r i?76  Spwriy p ic5 i i~ r~  !anye 

Options: 
6(17 1 5 Vl'C t j < ~ l j > ! ! t  

(7204, t'Z3hci.l'y) 
60.3 1.6 VDC O\JII)~I[ 

(7704, 7239 Ul 
[a7 0 5 ViiC OL!:~LII 

(7239 D~c!irect1onal3:iIy! 
5 3  770iifiC ioiivert~v (Maiifwerw o 
fi.!4 RS-237 Output 
13: 1 ti75 ! 1-75 ii cJ catilc' 
'Cun$iiii factory f i x  lcr~gitii aiwvi: 25 fi. i>f Cai 



American MetwJs gas tu&ne meters bring tagether 
refinements in derjgn learned from year; of application 
expcsrience. GTX W h i n e  meters are b a d  on the 
standard GTS tvrbine rnetef design with €he removal 
of certain feakmts, making them an extmtefy cost- 
e f f h e  @ ~ l  for indumial applicatims Mile 
maintaining maw acevraGy and tile qualm e x w e d  
fmm Amecican Meter products 

GTX meters ant a v W e  in 4", G", and 8* sires w'2h 
maximum allowac opemting 
As shown in the feahi-8~ and -fits listed, many of 
the optional accamries for GTS ni&icle meters t~rnaio  
avajlabte on ttte GTX Series, such as nredium- wtd 
low-fwuency puls-ers. 

.............. lnshrction Manlid .IM 4720 
Repair Parts iist ................ .RPL 4870 

........ Mediurn Frequency Ms.% .IMP 6778 
.......... Redrunic Tmp, Comp. .IM 4730 

G m  Gas Turlaiine Meters 
Data Sfset 

Features - BweFfts - Optjonal Accessories 
Mmhanrcal Drive Ourpa 

* Mwhanml  and EIectmk Plllse Outpuls 

Tempclmiure Compensation 

Mechan-1 Dnve Models for use wrtb PBT C o m c t m  
or Eieclmic Puke Mdels ta tntMface d i m -  
ly with powlar flaw corn@% 

E/=@WIG taun with Fix& 
Fxtot PTP s t m g e  

One O m u f  Gear Tmm for all rnefer stzfs, reduces 
sparP parts rrivetitwy 

Hrgh-Effmww Inlet * flaw cmdtbmef~  
to mlnirnize the effects of RDw dislurbanm In short- 
c w @ &  indlatlms 

l n t e d a n g e a k  *&Itbraled Measumnent 
C a m d p s  for easy malwmarnce 
N Q E  GTX c a & d w  fit mty  info GIX bodies 

T h m - M i  Accumcy Curve sumplied as standard 

M d u m -  end High-%mum Accurecy Cuwes 
available. 

* FaMw R licwt and R-ir Services 

* Mecury w EquimeEL.r C o r n l o r  Adapter nabs 

* Bofpui D h :  100 A (4" and 6") 
OutpM Drive: f ,000 R (8") 



Capacity Table 
- -.-I-. ---- 

45" R o t ~  ~ n s k  I 

GTX Basic Spcifrcatims (Flgtlre 1) 

Nate: GTX MAOP = 175 Pug 

'BB. = EIdt O d e  Ekmete? 

B = Standard 

Manutactwrng Standards 
AFjSIlASME MFC - 4M - I BBf; 
Am R@ 117 

Oparatiig Tern-& Range. 
4 ° F  to + 14O'F 
4O"C to -60°C 

-- - -- -A .- 
GTX Ordering tnfamariorr 

p_____.-_ -------__I.- 
- --\ 
-I 

Index: Clock Tnw, Odometer Yy~xt, None 

M w r y  ar EquiMw w I 
Adapter 4& I 

300 Welsll Ra?d 275 fndushai Hoad 
Building One Camlmdge, Oninno, N b i  4R7 w ~ d a  . , Honham, PA 1954-2234 i i .S  .A Pliorre: 8771461-%ti26 (toil free1 {A - . ) ~ +  : 
~hm: %b/Ku-lRiX) W m :  51 S/W-lSaO . . . - - - . - - . - - 
Fax: 71 51830-18% Far: 51 9/6Xl-7917 
Website: oln&cmmetercon? Website: mradianmeter.com 



Trailer 7 

612112008 Six Month Meter Calibration Serlal No 21429 
40 CFR 60 METHOD 2A 

PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8" TURBINE 
DEFINITIONS: 

M, =Mol wt of Air (iblib-mole) 1 ,  'nosoiure avg sracK qas rernperarure ( t t }  

vs =Duct gas  velocity (Klsec) 1 ,,, =stanoara iemperarure ( i u  c or oa P ) 

Qsd =Std dry volumetrrc duct flow rate ( d s ~ f :  P, =Absoiute duct pressure (in fig ) 
K, =Pitot tube mnstant I-',, =Standard pressure (in Hg ) 
L, -Pilot tube coeffient (drmensionless) P,, =Barometn~ pressure (mm big ) 

Del p =Velocity head 01 stack gas (in H,t?) A =i.ross s e c u o r ~ a ~  area or aucr ( n  1 

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

30  % Flow 60 Ye Flow 90 % Flaw 
Del p.. 0 05 0 17 0 41 in n,u (trom priot tube! 
I .  = 5 1 5 2 5 2 t (rrom inenisrer~ir?ermomer~r)  
rc = 0 9 '3 2 6 5 in ti,U (tiom prtot tubp) 

'*..*..*.**.**' tJg = 1 681488 5 978624 12 14408 mm Wg (calculated) 
Pbar= 761 3 761 3 761 3 rnm Hg {from barometer) 
Dia = 7 875 7 875 7 875 in I D 

..*.s**.**+**. A = o 3382425 0 3382425 0 3382425 f i L  (calculated from above1 

CORRECTED DATNCONSTANIS USED IN FORMULAS: 

30  % Flow 60 % Flow --- - 
I s i d  = 528 528 
l 9  = 501 I8 501 36 

CALCULATE: Average duct gas velocity 

90 % Flow -- 
528 K 

SO? 36 " 
29 92 in Hg 

29 972441 rn fJg 
30 450554 rn Wg 
28 91344 Ibilb-mole (from Mark's M E Handbook) 

0 99 Dtmensronless 
85 49 m i i u i r ~ - m o ~ e i ~ ~ n  t r t ~  

sec[ j%) (in w,U) 1 

30 % Flow 60  % Flow SO % Ftow 
vs = 14 36349 26 41 544 40 85897 (Wsec) 

- 861 80939 1584 9264 2451 5382 (Wm~n) 
= 26? 74576 483 20917 747 42018 (mimin) 

CAhCUUTE: Average dtlcl gas volumetric flow rate 

30 O/, Flow 60  Flow 90 % Flaw 
Qsd - 18499 @53 34200 349 53325 62 (scf!hr) 

Page 1 of 2 



- - 2306.3756 4263.9399 6648 3895 (ga!imin) 
- 8 7315532 16.142565 25.169693 (rneters3lm1n) 
- - 43.657766 80.712823 $25. (meter315 min.) 

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

Qs3 = 43 22 80 32 122 6 (cubic meters) 

CALCULATE: Tt~e Test Meter Calibration Coc?@iceint 

Yrn = m - V r i  ) x (Tr + 273) x ( Pb ) 
(Vmf -Vmtj x (Tn1+273) (Pb + Pg) 

Eq. ?A-1 

Ym = 1 0079026 0,9970606 2.0103792 All mete: coeff~cients must be between 
0 95 and 1 05 

DETERMINE: The Minumum and Maxlmum Goemcients. 

Maxrnlum Value 1 0103791 
Mlncmum Value O 9970606 

Difference 0.0133185 Must not exceed 0 030 

CALCULATE: The Average Test Meter Calibration CoeRcient Value: 

Avg Y, = Sum of tbree Ym Values / 3 

Avg Y, = 1.0051141 This value gsts entered snto cori3puter program 
tor test ttatler constants 

CALIBMTE: The Test Trailer Temperature Thermistors Referen* Thennometer 
Fi.;her 885 250 

Acluai Reference ID 150410 
Reading Reading Percent 
@ e m  iQu Drfference Allowable 

Flaw Temperature Thermistor 5 2 5 5 -5 7692308 +I- 2 0 % 
Ambiant Terr~peraturs Thermtstar 5 6 5 5 1 7857143 +I- 7 0 '10 

CALIBRATE The Test Tratler Barnmeter Trailer Barometer Setid Mode1 361 
Reference Barometer Prinm - N W A  

Actual Reference 
Reading Reading 
I,! (mrn ti@ Dif femcs Alluw&!e 

Baiun~etnc Read ng 7C 1 3 76? 5 7 t i  2 5 rnm tin 

CALIBMTE- Flow Pressure Transducer Trailer Flow Transducer Setra Model 264 
Reference Wdter Slack Tube Monometer 

Actual Reference 
Readinq Reading 
@imtc~ j n m  tiaJ flifferenm Aliowdb:C 

Flovi Pressure Qead~np 0 0 C 11 2 5 m m l l q  
1 2  12 0 +I 2 5 m m H g  
8 4 8 3 0 1 k l  2 5 mm tiq 

Page 2 of 2 



ONE TO SIX GAS PORTABLE MONITOR 

% , s l f  E f  

-- 
e S~mul tar~eous detection of u p  to 6 

i 
dtfferent gases 1 

P 1 r Powerful long-Ilfe pnmp ttp to 125' range / 
with filters 
Low flow pump shut off and alarm 
Methane elimination switch for 
environmental use 
Security "Adjtlstment Lockorit Switch'' 
Up to 30 hours of continuous operation 
Alkaline or Ni-Cad capability 
IR Sensors available for 50% COz, 
100% LEL CH,, arid 100% volurne CN, 
Transformer testirig version available 
Datafoggirlg option 
Autocalibration 
Dual hydrophobic filters (most versions) 
Ergonomic RFI / EM1 I chemical I weather 
resistant enclosure 
lntrir~sicaily safe design, CSA fC I US) 8 
UL Classified (most versions) 

RKI is proud to offer the rnost versatile oorlable gas delector on !he iiiciricet Eqtiioped will1 fealures that are not ava!!atiie 
on rr~os! competitrve units, the EAGLE is a poiverfol tnstrurnerl that does more than offer standard coiihned space prolec- 
tion. Delection cornbinations never before offered in a portable gas moilitor are now available fea:iirtny the cridustry's 
wiifesf se!eci~ofi of h ~ g h  Guaitty lorig life and field piovert senscirs 

TPc EAGLE feaiurrts ~nclude F'?M or LEL liytirocarbon deleciion at :ha pus17 of a b~~itor. infrared sensors for C 0 2  and corn- 
budlibie riionltorlng ~qcl i~di i ig  :~iO%voIi~c?c ~ ie tbane  a mctiianc eliminatio~i switch for er?vrror?men!ai ;?ppiic;iiions, a inrig 
11s: of super toxic gases and rneasi~rat~le rs'igi:s, arlrl dual hydioptlobic filters to iiicrease its water resrslaiit perior~nance 
For quick resDonse arid recovery from distaii: sar~~r;i;riq iocairor~s, the FAGLE has a slro,?g internal purnp willi a low flow 
auto shut off arid alarm. which can draw sailplc?s LID to 125 fret ever1 with the dual hydroptlobic filters in place The F3Gi.F: 
will coiitlnuousiy operate for over 30 t i o ~ r s  or? aikaltrre baller~es or 18 hours on Ni-Cnas A variety of accnsso;ies are also 
available lo help sal~sfy a!rnost any aupi~txtiori suc!? as long sarnpie IIoses, special float probes for tan& lesliwj, dalalog- 
girig, con!iiiuous ocerat~or? adapters rcrmte a!ar~??s arid sirubcs, and d!lulioii filtiiigs ]us! lo r~ariifi a few 

With !ts eirjonornic design 2nd large glove iriendiy bi~ltons, the EAGl~E offers easy aicess 10 cc:ntrols siich as aillocnl- 
ibratioi' alarril silerice clernarid zero, peak hold and a wide variety of othcr features Each cliariciel '?as two alarri iev- 
cis [?lus PA'A and STEL. alarins for lcxic cPnrinc?is The; two alaiiii ievels arp user ad,iistable and cai? he !alcr?irig o r  self 
resetigriy Ruyqcd. iel!able ?any to cpciatc and maintain, ll ie EAGLE is !he solutioi! (or jtisi about any portable gas rrion- 
itoring situation 

RKI Inswim&, Lnc 33248 Central Ave Union Crty CA . Phorw (000) 7565165 (5101 4dl-GS - Fax {5?Of 4 4 1 - r n  
- - - - - - - - - - -  -- -- -- 

World Leader in Gas Ueieclion & Sensor Technology 
vi."uvw rk i~ r i s i r  iimenis coin> 



Er~closuic 
/ polycarbonate-polyester blend Can ope.;iIe in rain oi set ~n to  7 5.0' 1 
i waleiwitiioui cdm,iye Eigonoiriicailr b,ilarced i,vrib rugged top j 
1 rn~t!,~te(I harldle 

.. . .  - . . . ! .- .- ~. .~ 

Dimensions j 105'1 x 5 9 " W x ? " H  i 
- .  1 -4 

Weigiii ! i !OS 
i 
i 

- 

Delect ioi l  ~T inc l p l c  / Cat '~ivtt~ coiiibusi,ilii elec!roch~m~c.i! cell galvdn'c cell, anc iilirart?d 
i~.- --A . ..~. -~ .. . - - 1 

Sensor Life i ; years u!ldcr rv>rrnai conilitwrs 
... i .- .-. - . - -  - ! 

j ~ ' ~ ~ . r r h i l  !ong~,!fe ijbn;p (we !  6 OOC hni 3) c a :  draw Samplcb Cve: 125 1 
1 'eel Flnw inie apnrsxirn;ile!v 2 tr SCf-Ii 

. -- -- - -- - - -. .-.-A - .- - - 
i ~ ~ j ( ~ ~ ~ l ~ n < l n . j t  Yleweii :hri?~,gi. wsor?cw iii casc top Ci,sp!,~s 

Disptay 1 ;i.adiiigs 8 srntii:, o' ;it ctianlirl- si.nitit,in.io,,sly iiaiLiig'ii, ai.tomai!c 

t or ajaiiiis a:,<! by dc:ilai,d wtlh ~ d ' u s r a t ~ ~ i ~  hlne _ ____ _I__--_. - _ .._ ~ - 
i a?aimi per ihai:nol pliis 7Wb ai;d i'7 F L abanns kx !ox.cs TI-e N o  

Aiarins 
&V~T!S ace f!,;kb adfi,ssa~le '0, !PVC <- ';?!r'\,rq o r  st~ l r r i?w:  ac?d s~~vflct~:lhIf: 

. _ .  1 

Alann Method Buuer 85 ($0 al 3U crii dual hiqt' in3e!h :y L t D s  and llashr,lg displdy / 
- . .  . .  . .  ~- - - . j 

6 exteii,a! glo9e ir,e.,uly push t>,ttoi,s :r: opefalio,i rle!r'ia!d zr-i<> and j 
Controis I a t ~ t o ~ ~ ! ~ t v A t i j r ~  f3,j t t~ns :*!so :<aess i F l  , p:xn ata:rri c,%:r>t:e iieah , 

, i;oM 1WPX ' S T t i  ~'iii~rs banc?.v 5:'irii.- arid n?n.-i. elk?, i r s t ~ i r s  
.. ..... ~ ...~ ~ - ---.-- -- 

I-- -4 
Continuous Operation 30 ho i i r i  nrtnimum i s i i y  i i l ka l~ i~e haRcries, or 18 l iocis using UtvCaiis 
.----. --" 
Power Source 

1 4 aik-~tine nf Ni-Ca<l ?!if? 0 baiiili ir-. #~,t!aigei t!as a ik~ i inc  iei;J';ni- 

' t on  to prweni baner)' aainilge i s  zir;irg,ng i\ aneriipteii ,aiih a//ia/liies 1 
-'. . . - . .-~. . . . ... - - .  ~ . . . ~  

i 
I ope'atingTemp ' 30"C trj 40°C (1d''F. to 104'F) '1 10 O i i n i  /?ti i)on-lon(iarising 1 UumldiQ . . _ 1 

lndicatlon Accuracy , Mnxtiii.m va i ianw + I -  !j% o' i1P1 s a t e  

Response Time 
-- - -- -. 

Safety Rating 

j 30 spniei!s lo  YO,% (:or most ( J S S P C :  t!5t!iq s!dn.rlarri "1 hose I 
lntnns!cal,y Safe, Class I, Div,s!on i i;roiips l i ,  B, C a-d D 
C:;A (C I US) 8 U; Classthed (:'lost vr;siorrs) 

. ~ -- ~ 
- L 

Siioi,iijer simp, d!k,~llne baiterli:~, I : y r J ~ ~ ~ l i o h l c  jriohe dild ii iooi !iose 
I:i!erni~l hydrophooi; iliri (rri:,:.! LOIXI,:I~~SI (cx?.ia!ii !(:xi< ve'slons 

i %liiiitiw<i w!fh SL"X'I~! i,iol!c i ~ i l e i  6ni0q aric! 3 tailon tlose Fi j i  !+F and 

Optional Accesso.tcs 
1. f+CsJ bLttt~~tc~:; . Battery cttartri-r I15 VAC ??!'\LAC of l;'?,Cif 

! . Liii'tirlods ujir:ra::on ddzapte: I 1  :I vAl: i s  1: v!)C 
1. E ~ t i a  I iwd hu72<?r 
I. ixtonsiorl probes 1. Larqe i~x:c,r!ial l ~ v ~ ~ r ~ v l x ~ b : c  [~ll~i 

Standard Confined Space Gases - I-_. - - - - 

j 0 4O0:u Vo! I 

1 Super Toxics and Other Gases , - - 
Aiiirnoriil (NH r-i; -7, ,,,,, , 

;. ..-L- .-A_. _ . --.., 

j ( I  R Sensor) ' 0 i0%, \Joi 

Tt ir  EAGLE car> be co i i i~ i r re i :   wit'^ up to 6 gas 
;elsois tndudirg ;I rnaxiinrlm I>' ? ',L;fryi !o i i~c .  
?ow !he a b ~ e  list 

Spec ia l  Features 
. :ow flow a ldr i~ i  stiiiis piiinp of' l o  ,ivol:J 

damage !o irisirurnent . ?iyd i ip t iob,~ '!lei d,sc >n urob- . lr%tor~~:+l hy i ro ;~ lmb~c t ) ! l t ~  k!o\! V+O,S!CII:>~ . Siiiglt' gzs ml!braiiorl capa!:~t!t) . Methane el#inmnl~zon swiloi for 
environmer~ia' app l l ~ l l i l i i ! ~  

, Security "Ad!iis!inrri! Locki-ul S-Nilil,- . Confirinatton heeo jsJ!eiiu?aMf?j . M w l s  EPA hh~:ih:!ri 21 u io lowi  Ir!: '.q~tiv(? 
einissiuiis Ir.i',ng (tnos! :ipplo~ll'~uflsi 

3.>24;! i:e?ira! A.4e J r i i c n  C:l,, C A  '24L.ri; 
Toil Free 75l-!~,?(iS . oIio.!e ( j i i i )  441-565G r :-ax j:. 1;:) 441-5650 

n i a ~ : d r k i @ ~ r h ~ ! n s ~ r u n i e i i ~ s  corn - ~ ~ w r i ~ ~ i : : s i f ~ i ~ r p - i S ! ' : ) ! i l  



iVaier and dusi proof iro;il pane! (cornpi'e; wt i i  IEC529-lWj5 
arid &FMA No 250 l'fPE4') 'ixmpt tc: trky-al ow 'eri 

* A rnt%iraf~ical lock wi:h ;en!uvdble key is provided tc sec:ifely 
iaic!' !he froii' piinel coor l l i i s  io?:~di acces i  ti, ihr Fawe. 
sv;itch art1 :eniovaSlc 1 ~ 1 %  a 

" bPiabIe ii3i' v:~lat!~e 11ast1 T I - C I R O ~ ~  IS U S C ~  fo i  ,!iternai cala r lo r -  
ace  osr.r;!i;orls w.:h [LC' liii ic!~r~rl . C- i :  icics c%i me &.re, 

i i i g t i - sped  measuE$mni of up to 25 firs 
iDXlW2N or OXlOiMN o s ~ y  last sarnpii')g mode) 

Advanced Memory 
- )&y?j &@;Y~>@J lj#a?lrd? ~3t~1tfi~ty mi ; j a ~ f ~ ~ ~ j k ! d  

ava~!able Comwctrla* cards (CF anis) sers as the iernov- 
able meaia, and are ava11aDie as optionai accessories 
Supports US8 Flash drive wiUi opiiorwl US0 inleilam 

tldvaneed Display a n d  iiser Inisilaie i h t i t i i o f i ~  

'. E@Y~ (#$fl@$l~@ik@ij %11@ $BJJO $ f i ~ v ~ ~ 3 ~ ~ ~ g l ,  

USE keytloard 6 remote ~wil::ol opfions for (ex! eiiliv 
. Vemli lc sungaid display mides  
' h i n p  io  ,your favorat srrtleii wiih &t r ovonie ire, 

' Slaiidarci t l ? ~ e r ~ i e t  in!erlaca 
' !<~ciudes &let! seine1 aiw i-maii  nesssying lunctions. lifllc 

sy.icl!ronisi!on (SNIF! nu:omaiic retwo& %[up (3WCP) ltlc 
ti;ir~sier (R i s )  and 1110:~ 



Appbfiun Somsre (DAQSIANQARD /or LfXAc;rVanced) 
i v c , y  0Udi::;kcii .i:ig .noarks a nAO$TAN(IARD ~ Y i i ' w a : ~  M)rh l i  ,i%e lor a! ?.?:a 
ise o.w.ay a%! rcwit;W r d ~ o u w  ~wxlud q oonhiq wd m w f s u n  !a i x m m  Ole 
tnmurrr r i i  ixk.;oot. i t  iiu4indei a r*niIiguia!lor iorx ibi o ti-& hi It,!iy uuifg.iio it* urn! 
3,) tmn  07 i,?c { i ~ a  1 m r i e :  mmmui.c.,!,ncs) 3rd d: Iiw ( s a v i l g  air1 ical>rq I 'a mm 
,l,. ,,**,a, n.niis ct.'Qiri. 2" ! C I  car a,c4 :n lr;ilrnd m Lh* PC. 

BW,! nrht7r 
4 IWZ? 

18%- m n  wad iamlwl! 
l t s l r i  iC(iii.0 )% 

* t~ i9+2  in t i lo  8 %  

I A V F  
156 113 

b i 2 l p i  

r i l l  

WKi)(OGAWA ELECmiC M)RM)RAIlON 
>,i!won Soltj.gc.~r Oui~ i i i . . i  3 .v  i i t u m  iA! , - : l : ' -52 '170 f;x (81; 42;-5ii;ilil W e  (mOm,inr "&,' ", 1-a -":ilnr.%-' 

t .WI.I raa12 SB wqem ;urn 
YDKOGAWA C O R P m A n m  OF E M E R l C h  iJh3n+ !XU*XI~?&-O.S~(~ i;u 11'-73@ 251 $A>' 
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Xiquib lICecblrology Corporation 
Indiistry Leader in Specialty Gases Equ~prnenl and Service 

&riificztc of hnal\?>iz 

- 63% ii'ROTOCOl., GAS - 

i:u:lo!nc.r . . l3'eicters %rp~Jy Co ~L,o~lisviIIe. i(r] ..~...~ 

Dale I:cbruarv L- 2 1 .  2006 --.. 

I1ciivt.1~ i i e c e ~ > j  . --- 
(ias Standard 
~ .- -. - - 

Nitrogen: Balance 

iiekrencc St;,:~darrls~ - -- - -- - 

SRMfC;RIIS CiIIIIS t it\liS 
CyIiiitler t<unlbri i'C- 10043 i C'C'- I f)G:173 
C:onceiitratioi~. 404.8 pp1n f'rol~:+i~e!Nitrvgeri 905.8 ppm Psop~":ic:liitrcigc~~ 
Ixpiratiorl 1)atc nlray 02, 2008 hlay 02. ZOOS 

2564  P e r n k l o i i  Enve Aoopka, Fionda 32703 - Phone [dO~)-292-ZS90 
Fan 1407)-292-3313 



t ~ q t l t ~  U ~ . O E ~ I I O L O B ~  coryorn t ign  
1ndus:ry Leader In Sl3ecially Gases Equipment and Service 

('cififiwic - of - A r ~ a f y s i ~  

Ef<4 PROTOC'CM, GAS 

fh la i t ica j  -- 

l:PA i'RO'fO('0i . Section No. 2.3. I'rtxxdixre i i - 1  

I.lefercncc S t anda rad .  . . -- 
SR h,li( i MI $ . CiMtS 
Gylitrdcr N i ~ n ~ k r  C:C. i 664 3 I 
Concenti-.niion. 494.8 ~ P I I I  Proj~;uxeiNiirogen 
~ ~ ~ k ~ ? ; ~ ; :  ps- May 02. 2008 

Certification Ltsrnunentation -- . . . . - -- . -. 
Co~llj~~llerlt  f'rropmi'c 
Makc'h1odi:I i-itzZX'i0-11 
Serial Nltrnixr 33?f>,459393 
PrhcipaJ 01' t\lc:rri~rtinrrit (i('-i,'lL) 
I,;\..;[ C:;~ilbratr<+n ?uric ( ? I .  200  i 

Analytical uitccrtainly rrnd MS? Tr;icx;ibility aie i r l  compljnnce with EPA-600/R-971121 

Unmatched Exceiience 



l i q t r i b  %rr~rroIogp Corporation 
indi~slry Leader In Speoally Gases Eqc~iprrrent and Sew~ce 

l-p<li3~. 
Air  - - 

i\i-ialjl!ca! Data, .- -- - - - 110 Nlf'f' C!SE 131-':1.0\3. 150 psi 
T21>:'i Protocol. Seitiori N o .  7.2, !)rocciiuie ii- 1 

li~glposted -.. . i:oi~ientraiio!is -. - 

Nitrogen: t3atance 

IicSerence Stiii~da~-il:i -- -. 

Sl"\h%'GMiS Gh'lIS iA"?.iS 
Cylinder Niirnber C C ' -  i OOSX? C:C'-1f]hd 3 i 
(:oi~cerltrn:iori, I0:l.Z pjit~t i+iopanclNitrogci~ 4948 p p t i ~  P i o p i i r ~ c ~ ~ ~ i i r o ~ e i ~  
Espiratio~? I&ile. &,lay 02. 2008 May 0%. ZO(JX 

Certification - . - ~nstru~rientativn -- -- .... - 
Compctncnl. I'I.oJ?;uI~ 
h.lakeih4odcl: llP5890-11 
Serial Number:  ii3hrZ59193 
I'r~ncilial of Mcasiircmerii: CiC-17iIl 
idas( Cniihl-:illon ~ ~ \ I ~ L I : I I ~  0 I ,2006 

25% Pernkrton Dnve - Apojrua Ftancia 17703 Phone (4071.292-2990 
Fax (4071-292-3313 



T i ~ a i b  Eetb~roiogp &orporntion 
Industry Leader i r i  Specially Gases Equ!prrient and Sen/ice 

~ w J f i ~ ' l k ~ ~ f  tk'4j\t\ 
- l'l" I'llO?'Ot'OL G i s  - 

!~;;~o!jnyi !\:~,ldcr::, S gi!!?ij. !.:~l-g cit!i>.xdl~~. K ~ j i ! \ ! < ~  
jLi~ L! k l ; ~  G~IJ-'~.~ 2 ( J q ?  

r)cltt er\ l < c c e i ~ ~  -- !iI<:jHllj 
cj, . St,. t ~ s  <t~>d; i~d  . -- -- (2LlMbjmj ('0. 4 ~~O~~~~~~l~~gi~Dtoxidc~Tdi\~o~~~~ - lil',4 l 'T<(~j ' I 'O<~~2 
~ . i ~ ~ ~ ~ . & ~ i a l ? ~ ~ i s :  Ik!!? [\ &i~c l i  0&-2L![?O 

March 0&-2009 i t  

( ; t i  horr hlotroxide: 932.7 pprn - 
C';trbon I)ioxidc: 4.55% +/- 0.045% 

Nitrocen: Bal:st~ce - 

liefeizr~ce - Sta!:darifs - - -. -. - 

S ~ < h 4 ~ ~ ~ ~ 1 l S .  (~iM1SII;MJS CiM1S;(iMlS 
(:!;linder Niiini>cr. CC'. ! ! s 8 L l ( J ( ' < ~  l j C J O 5 S  C'C- j596 i i ( ' ( ' -  i 1 S'i40 
(.:otice~ltratic:i! 755 8 ppi11 <:0/5199 5 ppin (10 1 00?0 1'1)26.!11 4.;: i:02lii'itrc~ger1 
Expiration Lliirc: 08/i \/O'l - t~Uj18!09 ii?!2Y!08 - 0:!23106 

(:ertification lnatrt~i?icrr!ati~!r~ ~~ 

Cnrnpoi~ci~t: (~:3r11oi? b i o ~ ~ o x i i l e  C:asboi-i Dioxide 
Mnke/Modci Nicolct - Kl:)i?iS 470 tiP5h'QOil 
Serial Kilinber / j ]:[ 'WOi)U 15.4 337601\59.303 
13-ilicipal of>leasliri.i i iciit I- 1.IIl [ (  '11 
1 <:st ( ' r i i i i i r i i t i c l ; ~  h!:!ccli.~Ol: -?u(j6 !I 1:1;g!?..Q22 

W r ~ d e r  l ):\\:I 
i e I !  l . I . - !  874 1 (:yii~-itier Outlet: ('<+A 7~50 
('ylinder Voliiiiii. 80 C ~ i b i ~ '  Tccr ' i ! s i c  190U psig. 7i i i  



31tq1ti b %ecb~rologp VCorporatio~r 
/r?cirislfy 1 eader In Specialty Gases Equipinent and Servrce 

A11ai\lical I j i ~ i a  -- . - . 1 1 0  ?U'O I' fiNli: UFI,OW 150 psig 
ISPA i-'n~tocol. Scctii~n Yo. 2.2,  i3roi:zdiiic t i - !  

(':lrhon Dioxide: 3.13% +-I- 0.03'% 
Witror~elr: k2aiance 

Certificatiorl lristruri~eirtatioir 
C'oinpo11'eni: Carbon klo~roxiiie ('arboil 13ioxide 
MiLkeiMcjdel: Niculel - NEXtJS 470 kiI'SR9011 
Serial Niurlhcr :%IiPY 9000 J 54 3136459393 
P1-irlcipnl of R.le:isiiri.n~eili. F f l K  7 ('U 
i.;tsi t'alihiation J I I I ~ L "  0 I .  20117 .iuite 12. 2007 

2564 pc.m!witoii Drive - Aimpka, Ficnda 32703 - Phone (407)-292-2990 - Fax (407)-292-3313 
- WM.1ti ii(iUidf8Chmp COP1 - 



j?~quib @ech~roIogp Corporntto~t 
li~iiis(iy ieaci~r  In Specially Gasps Equ~prn~nt  and S~rvice 

i'erti&~Lite of An&sfi 

- I-PA 3'1<0'~0('01 C; .tS - 

C . Q W ~ ~ ~ I  - Welder:; -- . . - .- - Suph?h:?!- -. (Jy~>j~~i>!l~!.-Lc~!~&~k>-) 

i);irc - .. .- -. h/arcIl - 02. 2006 -- 

i s  1 mdn;L; 
Gas Ytand,u_ii - 3 O O  ~ y 1 ~ 1 ~ ~ ~ j ~ l ~ 5 ~ ~ ~ ~ ~ ~ ~ ~ ~ i r i ~ ~ ~ 1 ~  Lhu~-i(jcJ<~tgyv~j - l ' l J / i  I'RO l ~ O ( . ~ t ~  
Final ..- Ar~g!ysjsA~kg~~ &r~~l.hl~, LOil(? 
Expimiion I late - .- . -- -. bbrch 0_2,?ilri') 

l<ttjjortccil C'ortcenfrnlior~s 
C,:tr.b(~rt Monoxide: 312.9 ltllrrt ti- 3.1 DrJrn 

cl':trborl Dioxide: 1.48% .i /- 0.014% 
Nitrotjetl: Ilalance 

I<eference St;bndnriis ..-~- 

SI<~.I~GIVI s . C~h/IS/CticllS CihlSiGMIS 
Cylinder Nirrnbe!. <:('-I 15(11!0;(:(;-1hh528 (:C'-55961/C('- 1 1  5946 
Concentration: 258.8 ppn1 C0!4?6.3 pprrl C'O I .00'>0 (:02iG.U 1 " b  C'02!Niirogc:i 
Expiration IJaic. OX!l 1/09 - C)4;Oi>O'i o3/:0.'0s - 07'23!0ii 

Certification - .. inskumentatioi? 
C:on~purten t: Carbon hlonouicle C:xbon i>ioxitl<: 
h.l&e!h4otiel: N i c o i e i  - WiXIJS 470 111'58YOli 
Serial Nuniber. AI<i'99000 154 31:30.45?393 
i'ritrcipal of Meos~irer:?er~t F'YlR TI:: i 1 
Last Calibration: h ~ i ~ c i ~  02, 2!)tih - hfigckj 92,2046 

25-64 Pernhedor G w e  . A p o k a ,  F io ids 32703 -Phone (407) 292 2993 
Far (4073.232-3313 



Welaers Supply Co P 0 Box 21007 i o ~ ~ ~ s v ~ l i e ,  Ky 40221-0007 (502) 635-7531 

Certification of  Cylinder Content  

Mix Tyoe P!ii-?aiy Staridard 

A?a!yti:: Accuracy t 2% 

Sera! Nurit~e: L L-4 i085 

Cy!ind&r CGA 250 

Appiox PSI 160 

rest Date 080 i?^  

Expirarlon Date 3I-Ja!i- I? 

Requested Gas Actual 

85 "6 Propane 34 89 ";o 

b31 NlIrc?ge:; Balance 

[:lank. Fo9a.t~ 

Specialty G a i  i ; ib  tclarlger 

265 :6;)3192 bye 1 o1 7 

Fed i D No 61-0561062 v D-U-N-S DO-700-7J20aFAX (502) 637-1033 



Certif ication of Cylinder Conter t t  

Fdlo?d?: October 20 2 U O Q  

!'dl!> r;$f~F Pr  17-:irv :i::j'lt!,?icj 

O ! l ? ' , , 1 , ,  AbL,,i3L'< ' 2" 
"ria! Pll;r:lc.+r L l  2 ' 9 i  j 

Cyi L!(: CG4 350 
 ADD;^;,, Psi ?LI(){'' 

' e s !  Ll,jii. OP1C23 

Ex[;ira!i-.:-i Date 20-Cc!.' : 

f r a i>k  i cbpai-l!; 

Spe!-ialiv Gas : a:? Manqc.: 

--,, , , - -  , ! - ~!,!,,,53 i > > ~  p ' f,! : 

Fed i Ci No 61-0561062 * D-il-N-S 00-700-7420 * FAX (502) 633-1033 



Welders Supply Co. P 0. Box 21007 iouisv~i le, Ky. 40221-0007 (502) 635-7531 

Certification of Cylinder Content 

Thursday, .Jariiiap 31. 2008 

MIX Type Priri:a-j/ Standard 

Analytic Accuracy + 2% 

Serral Nu11;bei 11.-20930 

Cylinder CGA 350 

Approx PSI 150 

Tesi Date 090 13 1 

Expiration Date 31-Jar-1 l 

Analyt~c ?iieihod(s) Grs*~inietric 

Gas Chromatography 

Cylinder C o n l ~ n l s  

Reqiiested Gas Actual 

25 Propane 24 955 % 

bai Nltrcger Balance 

Frank i o ~ ~ a f f y  

Specialty Gas L ab Manger 

2657 ?l,?g i<)z  P;qe  : o: 7 

Fed. I.D. Na 61 -0561 062 * 0-U-N-S 00-700-7420 * FAX (502) 637-1033 



VHSLBLE EIGrllSSlOM METHOD 22 
DATA SHEET 



\-,k:L :::<lJr,';-, op;:; 
C l o c k  
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APPENDIX D 



John Jordan Service Company 

Technical Services Group 

502 267-8344 

\/apor Combustion Pehrmanee Test 

Test id: OC6YA123-CO445 

lest for: ~ ~ t i ; . r i  ~ n t p r p r j  se LL:: S/iil~h 

per: E v e r g a d e s ,  F? 

Unit Tested: r 7 q~ c,l 

Test Date: -:/'~9 2i9)8 

Test Personnel: ?'..ray E enrori 

Strip Ckarl Recorder Speed: _ i  11 



Outlet Calibration lnformaiion 

Allowable range is +I- 5% of actual span g a s  Concentration 

Low range span  g a s  concentration 
Mid range span g a s  concentraGon 
High range span  g a s  concentration 

Zero span anaiyzer reading 
Zero range anaiyzer error 

t o w  range analyzer reading 
t o w  range analyzer error 

t 
Mid range analyzer reading 
Mid range analyzer error 

High range analyzer reading 
High rarbge analyzer error 

Allowable range is ci- 5% OF actual span  g a s  Concentration 

t o w  range span g a s  concentration 
Mid range span  g a s  concentration 
High range s p a n  g a s  concentration 

Zero span  analyzer reading 
Zero range arralyzer error 

Low range anaiyzer reading 
Low range analyzer error 

Mid range analyzer reading 
Mid range analyzer error 

Migh range analyzer reading 
Migh range analyzer error 



CO Calibragon In-rolrmafion 

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

tow range span gas  concentration 
Mid range span gas concentration 
Wigh range span gas  concentration 

' zero span analyzer reading 
Zero range analyzer emar 

Low range anajyzer reading 
Low ranga analyzer error 

Mid range analyzer reading 
Mid range analyzer enor 

High range anabzer reading 
High range analyzer error 

3'2.9C PPM, Cyllnder H 42299 
6:l . i iC PTM, C y l s r ) d e r  M 2Z938 
932.?C PPM, Cylinder # i87<1 

W!iawable range is + I -  of actuat span gas Concentration 

Low range span gas  concentration 
Mid range span gas  concentrillion 
Wigh range span gas  csncenltration 

Zero span analyzer reading 
Zero range analper  error 

Low range analylar reading 
t a w  range analyzer enor 

Mid range aneEyirsr wading 
Mid range a n a w e r  emor 

1.49 %, Cylinder ii i ( i ' i Y 9  

5.13 %,  Cyl inde r  # 2C93R 
4 . 5 5  X ,  zylicdtr # 1874; 

High range analyzer reading 4.55 % 

High range analyzer error 3.20 % 



7me Bar0 P Flow P ntin I In I HC In tic out Vin VlnStd 

i imm Hg) (rnm Hg) (0% C) (Ueg C) Voi %) Nolporn) (m3) (m3> 

0745  765001hS51 22a2908 1385P13146 1125.#1704 17821% 0 5R415B% 608 

07 ?a 765 07s -5  1 131073 14 1997FJ7 1043016852 18 nRT7fi 39901157 12 827803 13.37 

0755 7651422387 O W  1609934@3 11 18076185 1581247 nR4f%5126 324-27 3 37 

ORM 7&11%?%? 0 2 W 7 8  1533888519 I1 674%3M 18 70120 254 4 7 1 3  0843711028 090 

1e.05 765 1527425 2 071sfa 15 :G%148i f1 81428889 34 1811 71,379315 18 2e056714 I 8  96 

OR 12 7%20638(30 UOtl7O: 16 6K@27711 I2 15487983 41 23743 131 0 1 1 2  4 8-1370 5 03 

C5l 15 7652247184 0 0 ~  ib8865C63 126Uf00ZW 3550279 298 &371 0887025232 0 92 

a? 20 765 2225%2 1 5 2 w a  17 3570425i3 17 8 W M  47 12582 75 0(i% 16 3981d7CJR 16 06 

08 25 765 282188' 0 m 3 3  18 'S43rJ63 12 81637407 52 61323 83 Zl'iP56 4 001385715 9 91 

UZ3C 765?fi)i?lBfJ 0011512 1742'41PCVI 133302778 0 0 0 000 

08% 765 2751'178 341537: r77€221667 1356C462Cd 53 8 4 W  ,54062aYi i'i B(UZ37R 22 75 

UZ W 765 W M 7 i  4 25185  18'69375% 13  51!32W 47 31627 42 1WX3 26 n0!Xl26US 27 fi9 

011 95 165 2825032 2347012 17 LWC6296 14 1 W l S  36 34W 64 W Z 3  R 6903aR7 8 96 

Outlet span check cornpiel& ui 0 8  45 ltie readrnQ is 507 27 PPM 
\ 

Outlet zem dteck camplelid a! 08 46 tile reecilng is 7 20 PPM 

CO2 span &cck cornykted at OR 46 the readlnn is 3 14% 

CO span check coirpleted at OX 46 !tie readlny is 613 06 PPM 

COZ zero chws mrnpk!ed a! 08 4b the :eading a 0 06% \ & \  
CO zero check e o r n p i s t  a! 08 48 lhe reading is 1 58 PPM 

inlet span check Campkled at 08 48 the reading is 50 52 % 

Inlet zero c h s k  completed at 08 48 the Ieadtr?) 1s 0 34% 

IB to 7e5 3516m8 2 W Y ~  $ 8  2~52407 14 320x3704 56 q47W 40 7 W 5 2  13 1'3a~41911 13 53 

013 55 765 WZM! 0 lM7i6 '8 i5SW6tX7 - 5  187:FMHl %215?4 5- W 1 9 s  7 32313779 7 50 

W OCi 765 278927' 4 185583 '8 85?75928 14 51B2W80 4 7  27235 4 0  lMWllR 21 902%5i"d 28 79 

09 05 755 332M73 1 049622 '9 10146444 16 10677037 21 4577 1% 9115154 !? 2316Y02CQ 8 41 

083 10 1% m78234 I ( * W R  19 iW41481 15 077911'7 40 WS31 56 ~589878 2807%532% !& ffi 

i!8 15 765438711 0 171236 re @%425$3 11587032407 37R1D94 131 41984 75214973G3 7 68 

09 20 785A.%UYl1 4BSD(;SS T2 21155iRS 1607362.3809 4970778 54 99bB1E 24 73Cr&75 1 4  9 0  

W 2 5  785461120?7 441!,135 21 t b 7 W 3  ?54651?852 S 3 5 1 7 R S  3522333  24 IW?X)I 24 

OH Nl 785 5147221 2 20531 5: 1)441111 16 401311026 SU 17423 32 221157 211 W B M i  2C 87 

0805 7%5451747 3WS57 21 WW7 16 51427I78 5547441 51'W$ 2 4 * 9 W  25 10 

0940  765%79i(iti 2'*9%t% 71 6 m S Z  166- 53W229 60683191 M M 9 P I W  21 01 

01345 7855822577 (1 *073% 22 .W97593 118Yi73315 51 7?-"e9 (d irSS1S 3~.8529Ir3%8 3 66 

Outlet span cneck cornpleled at 09 45 ttte wdtng 8s 4Ei9 17 PPM \ 
Outiet zero check ckrnpieied at 09'46 the reading is . 4 90 PPhl 

CC32 span cl~eck ctirnpleled at 09 46 the reading a 3 16% 

CO span check rampifled a: 09 46 the readirig is 614 99 W M  

C02 ze:o cherk ccmpleled a1 gS 4 9  the readiiifi s 0 0696 
2 

CO zero che& coffipleled 81 09 49 !lie reading IS. 0 57 PPM 
// 

!"let soan &eck completed nt 09 46 the readKig is 50 20 X / 
/' 

irilet zero oieck completed a1 09 50 the teading ~s O 1OX 
,' 

CG CI) IGV&?i'%d(J 1 328ClJ7 2 2  33GfXl5.W 17 R8257S63 48 aWE8 46 C f i ? M  7 82382tB:lS 7 95 

LW 55 764 5275783 1 wt37e  22 92773489 17 81117772 53 75Ln13 31 57.%54 16 W?iEA'  16 88 

1 O O O  i655557NI; 1983%1 i?57714074 2R2'7!%?63 58 i W 9  B 9 3 1 7 B  17 191W57 17 47 

10 08 755 r < . M  11~341718 13 1*Y202afii 18 IJ'1W:d 5% 057.74 64 g.5%!7 13 2074G529 15 44 

10 10 7'65 4832MC 0 l O ? W  23 261033hB 19 7702 72 35r8 59 6C!4W? 7 24SX1611 7 31 





Tirne Barn P Flow P Atm T in T tic in HC out Wn VinSId 

9 (mni wg) (rnrri tlg) (Oeg C) (0% C) (Vol %) (Vol ppm) (!TI') jm'j 

Outlet rero check cornpieted st 12 36 the reading ia 6 68 PPM 

C 0 2  span die&, completed at 12 37 the readlny is 3 t5% 

C O  span cfiedr cnrnplefeda(t2 37 (he readmg is 613 77 PPM 

C 0 2  7ero check curripteied at 12 39 the eadtng is 0 06% \ 8 5 l j p i i s i  

CD zero check cnrnpirted at 12 39 the reading is 0 48 PPM 

inhl span m e e k  completed at 12 39 the reading is 50 50 % 

Inlet zero CI(%% wmteted el 12  39 the reading rs Cl 57% 

' 

12 40 7M 27971SS 0012074 27 769%5ii;85 23 033M074 .17 323X  51 413743 12 23C,S87 12 14 

$ 2  45 784 6n77972 0 173232 27 614887W 23 8281 7407 47 1 t m 1  27 80'3342 13 32SB78 13 24 

12% iiA2081MKl' b 3 i W ,  27726"129C, 2 3 3 2 4 ! !  M 7tX311 77328'711 3405745U4 34 15 

12 55 764 1593101 2021332 27 E3165 23 11W374' S0 m 2 8  32 081623 f8  1.3820998 28 l)i) 

13(n 7&4 12MQ74 2 740111 28 53781681 23 557W74 5821541 t51499 15 52M9UZ111, 16.06 

13  05 7M 01(4830 5M2M.17 16 57MS556 Td 7@7814P 61 9 1 7  7 l 3 7 W l  28 b7M1140 28 86 

13 10 7&40230(Ylc Z.WD71i 273!Wt i>  2378496!48 61 62870 40QYt.15 18dR72'19Y 18 41 

'3 1-53 cs~i52wz 0 -3 27 Z M M ~ ) ~ A  23 e71azz22 $1 87% 3 0 ~ 7 5 3 ~  22 mmffi 22 11 

* n  20 763 82m71r 7 03022  27 51wi&vi 21 4 2 2 ~ 0 7 r  38 Z W ~  6 3 2 ~ 6 ~ 7 6  3s 569?:,289 35 65 

1 :  2 763 W 7 N O  3 8- 2 i  15107037 23 23547222 X 8S705 7 a74049  10 97151823 19 95 

'3 X; 763 82244841 1629376 26 &2&5 23 W02277R 28 573% 5' 8905.37 19 S R S 7 6  19 26 

' 3  35 763 6120232 2 €038 26 W32759Cl 23 1/MX*. 47 7881 3R 193453 18 NlWi 18 61 

, 340  7F;? 7832X7 0 C X X W 4  26 HXNMWJ9 24 HI755 0 0 0 OW 

CO CO, 

(VoJ ppm) ?do!%) 

POST CRL iBWTlONS 

Otriiet saan h e c k  cornolefed at 13 40 the readzfly is 509 44 PPM 

Oiriiei %em dteck compleled at 13-42 the reading is 6 17 PPIA 

GO2 Span check cornpieled at 13 42 Ire ieadtny IS 3 14% 

CCI span check conrpifted al 13 43 lhe iesrr!oy IS ($1 1 27 PPM 

C 0 2  zero check miripleiad a1 13 44 the reiidir~g 8s 0 06% 

CO zero ci"wh completed ai  13 44 the feaOlng is 0 18 PPM 

inlet span check cornpieled at i 3  44 !he reading ,r 50 52 O/E 

iitiel zero c h ~ c h  mrnpiet~xl a1 13 45 the mad1r5 is 0 31% 



PRELIMINARY TEST RESULTS 

The test data Id is 000694123-00445 

Average Barometric Pressure was 
Average Flaw Pressure was 
Average Ambrent Temerature was 
Average Inlet Temperature was 
Average Inlet Concentration was 
Average Outlet Concentration was 
Average CO out concentration was 
Average C02 out concentration was 

Total volume ~n standardized was 
Totai volume emitted was 
Totai milligrams in was 
Total milligrams emitted was 

Accclitntable gallons loaded was 
Total gallons loaded was 

Amountable liters loaded was 
Totai Liters ioaded was 

Accountable mtliigrams emrned per titer toaded was 
Total m~iligrams emined per liter ioaded was 

764.97 mm Hg 
2.02 mm Hg 

23.56 Reg C 
19.24 Reg C 
43.50 Val YO 

56.1 Voi. PPM 
422 95 Vol PPM 

2.84 Vol. % 

2 2 17 9 cubic meters 
51,857 4 cubic meters 

953,641,512 5 mg 
3,960,432 9 mg 

238,545.0 gallons 
335,700 0 gallons 

Unrt EKic~ency was 
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