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1. Background 
 
On October 8, 2017, the California State Legislature and Governor Jerry Brown passed 
Assembly Bill (AB) 16471.  As a part of the California Health and Safety Code §42705.6, 
this legislation requires the following: (1) the San Joaquin Valley Air Pollution Control District 
(District) design, develop, install, operate, and maintain a refinery-related community air 
monitoring system; 2) petroleum refinery owners and operators develop, install, 
operate, and maintain a  fence-line monitoring system, per guidance developed by the 
District; 3) the District and petroleum refinery owners and operators collect real-time 
data from the refinery-related community air monitoring system and the fence-line 
monitoring system and the data be provided to the public as quickly as possible in a 
publicly accessible format; and 4) petroleum refinery owner and operators be 
responsible for the costs associated with implementing a refinery-related community air 
monitoring system.  In response to these requirements, District staff have conducted an 
extensive level of research regarding air monitoring equipment and approaches, and 
have engaged in a robust outreach process in working with affected Valley petroleum 
refineries and other public stakeholders. 
 
Through extensive research and a public outreach process, the District developed 
Rules 4460 (Petroleum Refinery Fence-line Air Monitoring) and 3200 (Petroleum 
Refinery Community Air Monitoring Fees) requiring publicly-accessible monitoring data 
to be collected at refinery fence-lines and in nearby communities.  In accordance with 
requirements of AB 1647, Rule 4460 requires that petroleum refinery owners and 
operators install, operate, and maintain fence-line air monitoring systems and make 
data collected by these systems publicly available.  Rule 3200 requires that owners and 
operators of petroleum refineries operating in the Valley pay an initial fee to support the 
implementation of refinery-related community air monitoring by the District, and also 
requires the payment of an annual operations and maintenance fee to support 
community air monitoring system maintenance and associated District staff time.  The 
District Governing Board adopted both rules on December 19, 2019.   
 
The purpose of this document is to outline the District’s Community Air Monitoring Plan 
(CAMP) which provides the District’s strategy and approach for conducting air 
monitoring in communities adjacent to refineries.  Community air monitoring will be 
developed and operated by the District based on the information provided in this CAMP.  
Refinery fence-line monitoring which is also required will be conducted by the refineries 
in accordance to the approved fence-line air monitoring plans submitted to the District. 
 
Community air monitoring is currently required for the following refineries, both located 
in Kern County, CA: 
 

• Kern Oil & Refining Co. 
• San Joaquin Refining Co. 

 

                                            
1 (Muratsuchi, 2017) 
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As discussed in further detail in this document, the District plans on monitoring 
benzene, toluene, ethylbenzene and xylene (BTEX), H2S, and SO2 in the communities 
nearby the above refineries.  This is based on an assessment of the quantity, toxicity 
level, and type of pollutants that can potentially be released by the above refineries, in 
addition to the air monitoring recommendations for refineries from the Office of 
Environmental Health Hazard Assessment (OEHHA).  These are also the same six (6) 
pollutants as required for the fenceline air monitoring systems at both refineries. 
Measuring the same pollutants between both the fenceline and community air 
monitoring systems will provide the ability to compare measurements at both the facility 
and the community to understand any potential air quality impacts. 
 
The anticipated timeline for the implementation of this CAMP is as follows: 
 
Table 1.  Anticipated Implementation Timeline 
Action  Date 
Petroleum Refinery Community Air 
Monitoring Workshop May 2020 

Public Comments Received on 
Community Air Monitoring  June 2020 

Complete development of community air 
monitoring systems January 2021 

Secure community air monitoring sites 1st Quarter 2021 

Install, calibrate, and test equipment 1st Quarter 2021 

Begin operating community air 
monitoring systems and displaying data 
to the public 

Early 2nd Quarter 2021 

 
 
2. Community Air Monitoring Site Selection 
 
Two fixed long-term community air monitoring systems will be established as part of the 
refinery community air monitoring implementation, one for each refinery community, in 
accordance with the California Health and Safety Code (CH&SC) section 42705.6(b).  
This section of the CH&SC requires that a refinery-related community air monitoring 
system shall be installed near each refinery that is consistent with the requirements and 
guidance applicable to the siting of air quality monitors as established by the federal 
Environmental Protection Agency and that meets all of the following requirements: 
 

(1) A district shall design, develop, install, operate, and maintain the refinery-
related community air monitoring system, which shall be operated and 
maintained in accordance with guidance from the appropriate district.  A district 
may contract with a third party to implement this paragraph. 
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(2) The refinery-related community air monitoring system shall include 
equipment capable of measuring compounds emitted to the atmosphere from 
refinery processes, as determined by the appropriate district.  

 
EPA siting guidance, established in 40 CFR Appendix D to Part 58 - Network Design 
Criteria for Ambient Air Quality Monitoring, recommends that the location be based on 
the air monitoring objective.  In this case, the objective is to monitor the potential impact 
of petroleum refineries on nearby neighborhoods.  Therefore, the siting of both refinery 
community monitors will be located downwind of the refineries nearby sensitive 
receptors, as described below.  
 
Kern Oil & Refining Co: 
 
Kern Oil & Refining Co. (KOR) is an oil refinery located at 7724 E. Panama Lane, 
Bakersfield, Ca 93307.  The facility is located closest to the intersection of Weedpatch 
Highway and East Panama Lane.  The nearest communities to KOR is Fuller Acres, 
Reynolds Tract, and Lamont as shown below.  
 

Figure 1. Location of Kern Oil & Refining Co 

 
 
The KOR facility is located in the southern end of the San Joaquin Valley with mountain 
ranges 10 miles to the east and 30 miles to the west.  With the facility located in the San 
Joaquin Valley air basin, the surrounding topography can influence wind flow and 
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direction.  Outside of stagnant conditions, the predominant wind flow through the area is 
from the northwest to the southeast.  
 
To determine the wind speeds and directions, wind data from the Bakersfield Municipal 
Airport was used to generate the wind rose in the following Figure 2.  Wind data from 
the Bakersfield Municipal Airport was selected since it is the closest source with the 
most recent 3-year data from January 1, 2017 to December 31, 2019.  The wind rose in 
Figure 2 was generated using the Iowa Environmental Mesonet tool.  As shown by the 
wind rose, the predominant wind direction is from northwest to southeast. 
 

Figure 2. Wind Rose for KOR facility 

 
 
In addition to wind direction, the District also considered impacted communities and 
sensitive receptors such as schools, medical facilities, senior communities, places of 
worship, and outdoor public event venues.  The nearby-populated areas of Fuller Acres, 
Reynolds Tract, and Lamont represent air quality “receptor” communities that may at 
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times be downwind from the KOR facility.  In addition to these areas, sensitive 
receptors, such as nursing homes, places of worship, recreation areas, schools, child 
care centers, and libraries in the area were identified.  Figure 3 below shows the 
location of nearby population centers, as well as sensitive receptors with respect to the 
refinery.  As noted in Figure 3, the sensitive receptors within a mile of the facility are 
located in Fuller Acres and Lamont. There are no nearby sensitive receptors located to 
the west of the facility within about 4 miles.   

 
Figure 3. Sensitive receptors near KOR 

 
 
Consistent with the California Health and Safety Code section 42705.6(b) and based on 
the predominant wind direction in the area, the large number of sensitive receptors, and 
due to it being the most highly populated community in the area, the District is 
proposing to install the community air monitoring system within the northern Lamont 
area (see yellow box in above map).   
 
The exact location will be determined by the following: 

• Permission of land owner to place equipment on property 
• Establishment of lease agreements with property owner 
• Security of the location to protect equipment 
• Access to power source to operate equipment 
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• Proper monitoring siting (no obstructions, mindful of influence from other local 
sources of pollution) 

• Downwind of applicable refinery and near populated area  
• Input from community members and other stakeholders 

 
 San Joaquin Refining Co.: 
 
San Joaquin Refining Co. (SJR) is an oil refinery located at 3542 Shell St, Bakersfield, 
CA 93308.  The facility is located west of Golden State Highway and north of Rosedale 
Highway.  It is surrounded by residential areas within a one mile radius in the northwest, 
northeast, and southeast, as shown below.  
 

Figure 4. Location of San Joaquin Refining Co.

 
 
The SJR facility is located in the southern end of the San Joaquin Valley with mountain 
ranges 10 miles to the east and 30 miles to the west.  With the facility located in the San 
Joaquin Valley air basin the surrounding topography can influence wind flow and 
direction.  Outside of stagnant conditions, the predominant wind flow through the area is 
from the northwest to the southeast.  
 
To determine the wind speeds and directions, wind data from the Bakersfield Municipal 
Airport is used to generate the wind rose in the following Figure 5.  Wind data from the 
Bakersfield Municipal Airport was selected since it is the closest source with the most 
recent 3-year data from January 1, 2017 to December 31, 2019.  The wind rose in 
Figure 5 was generated using the Iowa Environmental Mesonet tool.  As shown by the 
wind rose, the predominant wind direction is from northwest to southeast. 
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Figure 5. Wind Rose for SJR facility (Jan. 1, 2017- Dec. 31, 2019) 

 
 
In addition to wind direction, the District also considered impacted communities and 
sensitive receptors.  In particular, sensitive receptors, such as places of worship, health 
care facilities, recreation areas, residential areas, schools, and daycare centers in the 
area were identified.  Figure 6 shows the location of the nearby sensitive receptors with 
respect to the refinery.  Most of the sensitive receptors are located downwind and 
southeast of the facility.  
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Figure 6. Sensitive Receptors near SJR 

 
 
Consistent with the California Health and Safety Code section 42705.6(b) and based on 
the predominant wind direction in the area, the large number of sensitive receptors, and 
due to it being near a highly populated community in the area, the District is proposing 
to install the community air monitoring system within the commercial area southeast of 
the refinery (see yellow shape in above map), which is also just upwind of a highly 
populated area.   
 
The exact location will be determined by the following site selection criteria: 

• Permission of land owner to place equipment on property 
• Establishment of lease agreements with property owner 
• Security of the location to protect equipment 
• Access to power source to operate equipment 
• Proper monitoring siting (no obstructions, mindful of influence from other local 

sources of pollution) 
• Downwind of applicable refinery and near populated area  
• Input from community members and other stakeholders 
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3. Pollutants to be Monitored in Communities 
 
Petroleum refineries typically have the potential to emit a wide range of air 
contaminants.  The petroleum refineries in the Valley are significantly smaller and focus 
much of their efforts in refining, blending, or storing a variety of specialized products 
such as biofuels, asphalt products, drilling fluids, fuel additives, hydraulic fluids, and 
lubricants that produce significantly less emissions than the larger and more complex 
crude oil refining facilities in other parts of the state.  Many of these processes 
conducted at Valley facilities are not actually refining operations and do not produce the 
types of refinery emissions that may be of concern.  Additionally, significant portions of 
Valley refining processes involve less complex operations, such as asphalt production.  
  
These differences were important considerations in the development of District Rule 
4460, which establishes requirements for petroleum fence-line air monitoring for Valley 
refineries, including establishing the list of chemicals to be monitored by the refinery 
fence-line air monitoring systems. District Rule 4460 requires smaller facilities that 
process less than 40,000 barrels per day to have fence-line monitoring for sulfur 
dioxide, hydrogen sulfide, and BTEX compounds (benzene, toluene, ethylbenzene, and 
xylene).  Larger refineries that process 40,000 barrels or more per day, must monitor for 
sulfur dioxide, nitrogen oxides, total VOCs, BTEX compounds (benzene, toluene, 
ethylbenzene and xylene), formaldehyde, acetaldehyde, acrolein, 1,3 butadiene, 
styrene, hydrogen sulfide, carbonyl sulfide, ammonia, hydrogen cyanide, hydrogen 
fluoride, an black carbon.   
 
The Office of Environmental Health Hazard Assessment (OEHHA) Report2 of March 
2019, “Analysis of Refinery Chemical Emissions and Health Effects,” was prepared for 
the purpose of assisting CARB and local air districts in making decisions for air 
monitoring of communities near refineries.  The Report concludes that of the 188 
chemicals emitted from California refineries, 18 were identified as “top candidates for air 
monitoring, based on their toxicity, average levels of emissions from refineries 
statewide, and involvement in multiple refinery processes and incidences.”  The Report 
indicates that an “important consideration for air monitoring at individual refineries is that 
the candidate chemicals will differ based on location as well as year.  Some top-
candidate chemicals are only released in small amounts from individual refineries.”  
 
In developing the tiered structure of Rule 4460, the District evaluated the chemicals 
identified in the OEHHA report, looked at the emissions inventories of the potentially 
affected refineries and the technologies that could detect them.  Three of the chemicals 
identified by OEHHA (diethanolamine, naphthalene and sulfuric acid) cannot be 
measured by currently available monitoring methods.  District staff also learned that the 
detection limit for the existing monitoring technologies (point monitoring or open path) is 
typically > 1 ppb – emissions smaller than that will not be captured by the monitors.  At 
the two refineries currently required to install fenceline monitoring under Rule 4460 
(Kern Oil and San Joaquin Refining), emissions of pollutants other than the 6 pollutants 

                                            
2 https://oehha.ca.gov/media/downloads/faqs/refinerychemicalsreport032019.pdf 
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that are required to be monitored are so miniscule as to either evade detection by the 
monitors or to preclude any useful data.  Furthermore, measuring BTEX provides a full 
coverage of other pollutants as it is a good indicator or surrogate of other emissions of 
volatile organic compounds. 
 
Based on this analysis and justification, for the implementation of refinery community air 
monitoring, the District plans on measuring the same six (6) pollutants as required for 
the fenceline air monitoring systems at KOR and SJR.  Measuring the same pollutants 
between both the fenceline and community air monitoring systems will provide the 
ability to compare measurements at both the facility and the community to understand 
any potential air quality impacts. 
 
Both the KOR and SJR refineries process less than 40,000 barrels per day and are 
required to monitor sulfur dioxide, hydrogen sulfide, and BTEX compounds at the facility 
fence-line.  As described earlier, the community air monitoring equipment for these 
refineries will measure the same pollutants.  Each pollutant is described in further detail 
below. 
 

• BTEX Compounds (Benzene, Toluene, Ethylbenzene, and Xylenes).  BTEX 
is a specified subset of aromatic hydrocarbons compounds containing benzene, 
toluene, ethylbenzene and xylene.  These chemicals appear naturally in crude oil 
and can be associated with emissions from refineries as they are released partly 
due to incomplete combustion of natural gas as well as emissions from 
petroleum and storage and transfer.  In addition, other combustion sources such 
as wood burning and fossil fuel combustion also contribute to BTEX emissions.  
The negative health effects associated with BTEX exposure include neurological 
impairment and cancer. 

 
• Hydrogen Sulfide.  Hydrogen sulfide (H2S) is a colorless gas characterized by 

its foul odor of rotten eggs and can be smelled at low concentrations.  It is 
poisonous, corrosive, and flammable, and exposure at high concentrations can 
cause irritation, unconsciousness, and death.  Hydrogen sulfide is often 
produced from the breakdown of organic matter in the absence of oxygen gas, 
such as in swamps, sewers, and in the crude oil extraction / refining process. 

 
• Sulfur Dioxide.  Sulfur Dioxide (SO2) is a colorless gas, with a pungent odor 

akin to a struck match.  Inhalation of SO2 can produce adverse health effects, 
and difficulty breathing.  Sulfur dioxide is produced largely by fossil fuel 
combustion. 

 
4. Selection of Air Monitoring Equipment and Methods 
 
The proposed refinery-related community air monitoring network will consist of one fully 
equipped fixed-site air monitoring system being deployed downwind of each refinery in 
the community.  The data provided by each system will help the District to assess 
emissions trends, better detect potential air quality impacts from refinery emissions 
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resulting from fugitive emissions (e.g. leaks) and other releases through real-time data 
reporting.  
 
The selection of the instrumentation for the air monitoring systems is driven by the 
requirement to provide real-time air pollution data, notification systems, as well as 
detection limits for characterization of pollutants.  Real-time monitoring is necessary to 
evaluate the immediate impact of fugitive emissions (e.g. leaks) and other releases in 
the surrounding communities.  Therefore, the instrumentation proposed will have 
sufficient time resolution to characterize pollution levels changing on short time scales 
(e.g. minutes).  The proposed community air monitoring data gathered will allow for the 
characterization of the levels of pollutants on longer time scales (diurnal, seasonal, 
annual) in various locations that likely would represent local background levels.  Such 
long-term monitoring is important when assessing potential air quality impacts of 
refinery emissions over time.  Thus, the sensitivity of the instrumentation will need to be 
capable of measuring the typical background concentrations of air pollutants. 
 
In order to satisfy these objectives, District staff is proposing a combination of advanced 
air monitoring technology, using the most appropriate instruments and methods for the 
given monitoring objectives.  The following factors were considered in the community air 
monitoring instrument selection process: 
 

• Instrument performance (e.g. minimum detection limits, accuracy, and precision); 
• Measurement time resolution; 
• Experience and reliability of the manufacturer; 
• Possible interferences from other local pollutants or environmental conditions 

(e.g. can instrument performance be affected by environmental conditions such 
as high relative humidity or high PM loadings); 

• Availability of spare parts; 
• Software integration capabilities and software compatibility; and 
• Data output capability including format and processing 

 
The proposed system for both locations is a compact multi-pollutant system (see Figure 
7) that will provide the most flexibility to be placed in various locations.  This system will 
be equipped with advanced air monitoring analyzers measuring various pollutants, with 
the ability to communicate the community-level air quality in real time.   
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Figure 7. Compact Multi-Pollutant Air Monitoring System 
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The following technologies will be used as a part of the air monitoring systems.  
 
Table 2.  Technologies Selected for Community Air Monitoring 

Measurement Instrument Method 

Data 
Acquisition 
Frequency Detection Limit 

 
Benzene, 
Toluene, 
Ethylene, and 
Xylene  
 

 
Mlu-
recordum:  
BTEX Mini 
GC 

 
Gas 
Chromatography- 
Photoionization 
Detection 

 
15 min cycle 

 
0.2 ppb – 100 ppb 

 
Hydrogen Sulfide 
(H2S) and Sulfur 
Dioxide (SO2) 
 

 
Teledyne 
T101 

 
Ultraviolet 
Fluorescence 

 
90 Second 

 
0.5 ppb –  10 ppm 

 
Meteorology 
(wind speed, wind 
direction, 
temperature, 
pressure, and 
relative humidity) 
 

 
Vaisala 
WXT530 

 
Sonic 
Anemometer  

 
1 Second 

 
0-134 mph 
0-100 RH 
-60  +140 °F 
  

 
5. Data Visualization, Analysis, and Reporting 
 
The air monitoring data will be provided to the public through a dedicated website.  The 
website for displaying the data will include the current real-time measurements, 
historical data, and other relevant information.  The air monitoring data will be provided 
in a manner that the public can readily access and understand.  It will include the 
following: 
 

• Information regarding the species measured and the measurement techniques 
• Discussion of levels of concern for each measured species 
• Links to additional sources of information as necessary 

 
The District will also provide alternative methods of accessing reports as needed for 
those members of the community who may not have internet access, including hard 
copies of reports.   
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6. Maintenance and Quality Assurance 
 
The District has extensive experience and expertise in designing, operating, and 
maintaining the regulatory and community air monitoring networks throughout the San 
Joaquin Valley.  Building upon this, the District will take a similar approach to the 
community monitoring for refineries to ensure quality assurance and quality control, 
including training of personnel, development and maintenance of proper documentation 
(i.e., instrument manuals, Standard Operating Procedures (SOP), routine maintenance 
and calibration checks, technical audits, data verification and validation, and data quality 
assessment (see Appendix A)).   
 
The real-time and near-real-time disseminated measurement data will not be 
considered final, but it is important that the preliminary real-time measurement data 
distributed to the public be of an acceptable quality.  Therefore, District staff will ensure 
that any instrument failures are detected quickly, with automated screening where 
feasible, to prevent grossly invalid data from being presented to the public.  This is 
accomplished by utilizing built-in status flags on the instrument operational parameters 
and by providing real-time data screening for outliers, impossible values, stuck values, 
negative values, rates of change, excessive short-term noise, etc. 
 
All monitoring data will be collected and archived in a standard electronic format after 
necessary data validation.  Data validation involves collecting the data, assuring its 
quality, storing it in a standardized format, and presenting the data to the public.  The 
most critical steps in this process include: 
 

• Automatically retrieving data from the fence-line monitors containing the 
measured levels of each air pollutant along with meteorological parameters; 

• Validating data file completeness and integrity; 
• Transferring file contents to a database; 
• Flagging data that do not meet pre-defined quality control limits; 
• Copying quality assured data and indices into a database which will be used for 

data display and dissemination; 
• Generating and recording logs to monitor system operation; and 
• Automated notifications, as appropriate, when measured concentrations are 

above pre-defined concentrations limits. 
 
To ensure that the collected data meets the highest quality possible, each piece of 
monitoring equipment will be operated in accordance with an in-depth operating 
procedure.  To achieve the appropriate level of detail and standardization, and to 
consequently ensure that the monitoring equipment provides high quality data, SOPs 
will be prepared for each specific measurement method.  The SOPs will be informed by 
general operating instructions that are typically provided by the manufacturers of 
equipment, by operational experience, and by general operational guidelines and 
performance specifications that are available for EPA and State approved methods.  
The SOPs will address specific topics such as calibration and quality control procedures 
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(indicating standards and checks, acceptance criteria and schedule), as well as data 
reduction (indicating validation procedures, reporting and schedule). 
 
The District utilizes highly trained and experienced staff to maintain its air monitoring 
network throughout the Valley, who will continually ensure that the air monitoring 
system is maintained in accordance with manufacturer specifications and that any 
breakdowns and malfunctions are addressed in a timely manner.  The District will look 
to utilize enhanced integration of the air monitoring system to a central data server that 
will immediately notify District staff of any equipment offline or apparent data errors in 
the community air monitoring systems.    
 
7. Community Engagement 
 
Community and stakeholder engagement is essential for providing ideas and feedback 
for the successful implementation of this CAMP.  Members of each community have 
unique knowledge of and relationship with the area they live in.  Therefore, the 
information provided through public participation will offer valuable insights to the 
development and implementation of this CAMP. 
 
To ensure that the public has had the opportunity for meaningful participation in the 
development of this community air monitoring plan, the District held a public workshop 
on May 14, 2020 to discuss the community air monitoring plan, including community air 
monitoring concepts, discuss potential locations, and solicit feedback.  The District also 
provided a four week commenting period for the public to submit comments after the 
workshop.  The following written comments were received during the public comment 
period from the following: Comité Progreso De Lamont; Committee for a Better Arvin; 
Committee for a Better Shafter; Association Of Irritated Residents; Center on Race, 
Poverty & the Environment; Central Valley Air Quality (CVAQ) Coalition; Central 
California Environmental Justice Network; Lost Hills In Action; Clean Water Action; and 
Earthjustice. 
 

1. Comment:  Valley Air failed to provide any analysis of sensitive receptors 
surrounding the refineries.  Valley Air’s failure to discuss, or even mention, any of 
the sensitive receptors close to San Joaquin Refining Company and Kern Oil & 
Refining Co. highlights our concerns about Valley Air’s inadequate 
implementation of the community air monitoring program. Community air 
monitors in sensitive receptor locations are necessary to identify the types and 
amounts of pollutants harming vulnerable populations surrounding refineries. It is 
also useful for estimating associated pollutant exposures and health risks and 
determining trends in air pollutant levels over time. A number of pollutants 
associated with refinery emissions are extremely toxic and induce life-threatening 
acute and chronic health effects, particularly on populations at sensitive receptor 
locations. These locations include, but are not limited to, hospitals, schools, day 
care facilities, elderly housing, and convalescent homes.  
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Valley Air must conduct a detailed analysis of the areas surrounding the relevant 
refineries to determine which location will accurately represent ambient air 
quality.  This analysis must include a thorough assessment of all the sensitive 
receptors that are impacted by refinery emissions and explain the impacts the 
emissions have on these locations. This analysis is central to the purpose of AB 
1647.  Absent an analysis of sensitive receptors, Valley Air’s assessment falls 
short of a comprehensive and informed decision regarding where to place the 
community air monitors. 
 
In addition, Valley Air failed to explain its decision to exclude two of the four 
refineries subject to AB 1647. There are four petroleum refineries in the region, 
namely Alon Bakersfield Refining, Kern Oil & Refining Co., San Joaquin Refining 
Company, and Tricor Refining LLC.  Valley Air did not explain or disclose any 
information it considered in exempting Alon Bakersfield Refining and Tricor 
Refining LLC. 
 
Response: Information and analysis regarding the relative location of sensitive 
receptors to the affected refineries, and considerations when deciding the most 
appropriate location for community air monitoring, is detailed in previous sections 
of this document.  In addition, the requirements of fence-line and community air 
monitoring for San Joaquin Refining Company and Kern Oil & Refining Co., and 
the basis for the exemptions applicable to Alon Bakersfield Refining and Tricor 
Refining LLC, were detailed during the rulemaking process for District Rule 4460 
(Petroleum Refinery Fence-line Air Monitoring) and Rule 3200 (Petroleum 
Refinery Community Air Monitoring Fees). 

 
2. Comment: Valley Air failed to demonstrate the sufficiency of a single community 

monitoring station per refinery.  Valley Air’s presentation listed a single potential 
air monitoring location for each refinery. As with the rulemaking process, Valley 
Air did not explain the sufficiency of a single monitor, nor did it explain whether 
one monitor could accurately capture the appropriate data. Given AB 1647’s 
purpose to disclose the impacts refineries have on fence-line communities, air 
monitors must be placed throughout surrounding communities to produce 
complete and accurate data. 
 
Response: Analysis regarding the predominant wind direction for both facilities 
and the appropriate location for the placement of community air monitoring 
systems is presented and discussed in Section 2 of this document.  Conducting 
community air monitoring in these proposed locations will ensure that the 
predominant downwind and peak emissions of the facilities will be monitored by 
the equipment, and that these measurements will best represent the pollutant 
concentrations to which the majority of the nearby population may be exposed. 
 

3. Comment: We propose additional community air monitors be placed in the 
following locations near San Joaquin Refining Company:  Northeast in the 
Oildale community and Northwest in the South San Loren community.   
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Response: The communities of Oildale and South San Loren are not located in 
the predominant downwind direction of the San Joaquin Refining Company 
facility, as discussed in Section 2 of this document.  Therefore the proposed 
location southeast of the refinery is most appropriate for measuring potential 
pollutant exposures and health risks from the refinery.  Conducting community air 
monitoring at this location will ensure that the predominant downwind and peak 
emissions of the facility will be monitored by the equipment, and that these 
measurements will best represent the pollutant concentrations to which the 
majority of the nearby population may be exposed. 
 

4. Comment: To assess emissions accurately from Kern Oil & Refining Co., we 
propose additional community air monitors be placed at the following locations: 
East in the Fuller Acres community and South in or adjacent to Mountain View 
Middle School. 
 
Response: Fuller Acres is adjacent to the fence-line monitoring established by 
the facility and away from the predominant downwind location, as discussed in 
Section 2 of this document.  Mountain View Middle School is located within the 
suggested monitoring location identified in Section 2 of this document.  Therefore 
the proposed location north of Lamont is most appropriate for measuring 
potential pollutant exposures and health risks from the refinery.  Conducting 
community air monitoring at this location will ensure that the predominant 
downwind and peak emissions of the facility will be monitored by the equipment, 
and that these measurements will best represent the pollutant concentrations to 
which the majority of the nearby population may be exposed. 
 

5. Comment: Valley Air continues to unreasonably delay the implementation of 
community air monitoring. 

 
Response: The District is on schedule to deploy community air monitoring as 
expeditiously as practicable considering the complexity of development and 
implementation of the appropriate air monitoring systems, identifying locations, 
working and negotiating with property owners for permission to place the air 
monitoring equipment. 

 
6. Comment: The Valley Air did not adequately explain its reasoning regarding the 

proposed air monitoring locations.  Valley Air should follow EPA guidelines for 
the site selection and placement of air monitoring equipment, which includes the 
consideration of monitoring objectives in combination with various spatial and 
geographic factors. 

 
Response: Discussion on this analysis and considerations of community air 
monitoring placement is presented in Section 2 of this document.  In addition, the 
District follows EPA’s guidance on the siting of air monitoring equipment, and will 
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consider all of the necessary factors when selecting a final location in the 
planned areas outlined in this document.  
 

Furthermore, the District has provided additional resources to the public, including the 
following: 
 

• A new web page to provide updates, presentations, documents and other 
information related to petroleum refinery air monitoring: 
http://valleyair.org/aqinfo/Petroleum-Refinery-Air-Monitoring.htm 
 

• A public mailing list, so members of the public can sign up to receive email 
notifications about activities related to this and other petroleum refinery related 
updates: http://lists.valleyair.org/mailman/listinfo/petroleum_refineries 
 

  

http://valleyair.org/aqinfo/Petroleum-Refinery-Air-Monitoring.htm
http://lists.valleyair.org/mailman/listinfo/petroleum_refineries
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8. Appendix A: Documentation for Operation and Maintenance of 
Refinery Community Air Monitoring Equipment  
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10.4. The SO2 Module�� �SO2

Figure 10.15.: Complete SO2 Module

10.4.1. SO2 Ultraviolet Fluorescence
The SO2 module of the airpointer R© measures the amount of sulphur dioxide in a sample.
This is done by exciting the SO2 molecules by ultraviolet light with a wavelength of 214nm
and then measuring their fluorescence.

SO2 + hν → SO2
?

The use of UV light causes the particles to absorb energy which is emitted as a light pulse
(photon) shortly afterwards. The photons have a wavelength of 330nm and can be recorded
with a detector.

SO2
?→ SO2 + hν ′

10.4.2. The UV Light Path
The optical design of the component’s sample chamber optimizes the fluorescent reaction
between SO2 and UV light (see Figure 10.16). Furthermore, it assures that only UV light
resulting from the decay of SO2

?
into SO2 is sensed by the instrument’s fluorescence detec-

tor.
UV radiation is generated by a lamp specifically designed to produce a maximum amount
of light of the wavelength needed to excite SO2 to SO2

?
(214nm). A special reference de-

tector circuit constantly measures the lamp intensity. A Photomultiplier Tube (PMT) (see
Section 10-35) detects the UV emitted by the SO2

?
decay and outputs an analog signal.

Several focusing lenses and optical filters make sure that both detectors are exposed to
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an optimum amount of only the desired wavelengths of UV. To assure further that the PMT
only detects light emitted by the decaying SO2

?
, the pathway of the excitation UV and field

of view of the PMT are perpendicular to each other. The inner surfaces of the sample
chamber are coated with a layer of black Teflon R© to absorb stray light.

Figure 10.16.: UV Light Path
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10.4.3. UV Source Lamp
The source of excitation UV light is a low pressure zinc-vapor lamp. An AC voltage heats
up and vaporizes zinc contained in the lamp element creating a light-producing plasma
arc. Zinc-vapor lamps are preferred to the more common mercury-vapor lamps for this
application because they produce very strong emission levels at the wavelength required
to convert SO2 to SO2

?
, i.e., 213.9 nm. The intensity of the lamp is controlled by the UV lamp

control on the side of the sensor. It ensures that the intensity of the lamp is constant and
increases the current from time to time until the maximum value is reached. At this point
one can consider changing the lamp. You can check the value using the Service Interface
(see Figure 7.7.2.2). Open the folder ‘SO2’ and control the ‘Power Lamp’ value. If it is about
to reach 100% , you should change the lamp (see page 11-33). However, the brightness
distribution along the active area of the lamp surface may change with operation time,
thereby also producing a drop of detected intensity. A slight change of the lamp window
orientation may again increase the detected intensity. Therefore, first try changing the
orientation of this window, only if this does not improve the intensity, replace the lamp with
a new one (see Section 11.7.1 on how to perform these steps).

NOTE
Check the intensity of the lamp regularly!

The lamp used in the SO2 module is constructed of a vacuum jacket surrounding a double-
bore lamp element (see Figures 10.18 and 10.17). The vacuum jacket isolates the plasma
arc from most of the external temperature fluctuations. The jacket also keeps the thermal
energy created by the operating lamp. This helps the lamp to heat up and maintains a
proper vaporization temperature. Light is emitted through a 20mm x 5mm portal.

Figure 10.17.: UV Source Lamp Schematic
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Figure 10.18.: UV Source Lamp
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10.4.4. The Reference Detector
A vacuum diode acts as a UV detector that converts UV light to a DC current. It is used to
measure the intensity of the excitation UV source lamp. Its location, directly across from
the source lamp at the back of a narrow tube-shaped light trap, places it directly in the
path of the excitation UV light. A window transparent to UV light provides an air-proof seal
that prevents ambient gas from contaminating the sample chamber. Due to the shape of
the light trap and the fact that the detector is blind to wavelengths other than UV, no extra
optical filtering is needed.

10.4.5. UV Lamp Shutter and PMT Offset
Inherent to the operation of both the reference detector and the PMT are electronic offsets.
The degree of offset differs for each detector and PMT and can vary during the time of use.
To account for these offsets the device includes a shutter, located between the UV Lamp
and the source filter that cuts off periodically the UV light from the sample chamber (every
5 minutes). The analyzer records the outputs of both the reference detector and the PMT
during this dark period and includes them into the SO2 concentration calculation.

• The reference detector offset is stored and viewable via the Service Interface as the
test function RefDetSO2Dark.

• The PMT offset is stored as and viewable via the Service Interface as the test function
PMTSigSO2Dark.
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10.4.6. Optical Filters

The analyzer uses two stages of optical filters to enhance performance. The first stage
conditions the UV light used to excite the SO2 by removing frequencies of light that are not
needed to produce SO2

?
. The second stage protects the PMT detector from reacting to light

not produced by the SO2
?

returning to its ground state.

10.4.6.1. UV Source Optical Filter

Zinc-vapor lamps output light at other wavelengths than the 214nm required for the SO2→ SO2
?

transformation including a relatively bright light of the same wavelength at which SO2
?

flu-
oresces as it returns to its SO2 ground state (330nm). In fact, the intensity of the light
emitted by the UV lamp at 330nm is so bright, nearly five orders of magnitude brighter than
that resulting from the SO2

?
decay, it would drown out the SO2

?
fluorescence. To solve this

problem, the light emitted by the excitation UV lamp passes through a bandpass filter that
screens out photons with wavelengths outside the spectrum required to excite SO2 into
SO2

?
(see Figure 10.19).

Figure 10.19.: Excitation Lamp UV Spectrum Before/After Filtration

10.4.6.2. PMT Optical Filter

The PMT reacts to a wide spectrum of light which includes much of the visible spectrum
and most of the UV spectrum. Even though the 214nm light used to excite the SO2 is
focused away from the PMT, some of it scatters in the direction of the PMT as it interacts
with the sample gas. A second optical bandpass filter placed between the sample cham-
ber (Figure 10.16) and the PMT strips away light outside of the fluorescence spectrum of
decaying SO2

?
(Figure 10.20) including reflected UV from the source lamp and other stray

light.
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Figure 10.20.: PMT Optical Filter Bandwidth

10.4.7. Optical Lenses
Two optical lenses are used to focus and optimize the path of light through the sample
chamber. A lens located between PMT and the sample chamber collects as much of the
fluoresced UV created there as possible and focuses it on the most sensitive part of the
PMT’s photo cathode. Another lens located between the excitation UV source lamp and the
sample chamber collimates the light emitted by the lamp into a steady, circular beam and
focuses that beam directly onto the reference detector. This allows the reference detector
to accurately measure the effective intensity of the excitation UV. This also makes sure that
all light emitted by the UV source lamp that is not absorbed by the SO2 is passed through
the 214nm filter and reaches the reference detector. Furthermore, this technique eliminates
the effect of flickering, inherent in the plasma arc that generates the light. Conversely, this
also makes sure that the volume of sample gas affected by the excitation beam is similar to
the volume of fluorescing SO2

?
being measured by the PMT, eliminating a possible source

of measurement offset.
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Figure 10.21.: Effects of Focusing Source UV in Sample Chamber

10.4.8. Measurement Interferences
It should be noted that the fluorescence method for detecting SO2 is subject to interference
from a number of sources. The airpointer R© has been successfully tested for its ability to
reject interference from most of these sources.

10.4.8.1. Direct Interference

The most common source of interference is from other gases that fluoresce in a similar
fashion to SO2 when exposed to UV Light. The most significant of these is a class of hy-
drocarbons called poly-nuclear aromatics (PNA) of which xylene and naphthalene are two
prominent examples. Nitrogen oxide fluoresces in a spectral range near to SO2. For critical
applications where high levels of NO are expected, an optional optical filter is available that
improves the rejection of NO (contact distributor for more information). The airpointer R©

utilizes several methods for rejecting interference from these gases. A special scrubber
(kicker) mechanism removes any PNA chemicals present in the sample gas before it can
reach the sample chamber. The exact wavelength of light needed to excite a specific
non-SO2 fluorescing gas is removed by the source UV optical filter. The light given off by
nitrogen oxide and many of the other fluorescing gases is outside of the bandwidth passed
by the PMT optical filter.

10.4.8.2. UV Absorption by Ozone

Because Ozone absorbs UV Light over a relatively broad spectrum it could cause a mea-
surement offset by absorbing some of the UV emitted by the decaying SO2

?
in the sample

chamber. airpointer R© prevents this from occurring by having a very short light path between
the area where the SO2

?
fluorescence occurs and the PMT detector. Because the light path

is so short, the amount of O3 needed to cause a noticeable effect would be much higher
than could be reasonably expected in any application for which this instrument is intended.
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10.4.8.3. Dilution

Certain gases with higher viscosities can lower the flow rate through the critical flow orifice
that controls the movement of sample gas through the analyzer, reducing the amount of
sample gas in the sample chamber and thus the amount of SO2 available to react with the
UV light. While this can be a significant problem for some analyzers, the design of the
airpointer R© is very tolerant of variations in sample gas flow rate and therefore does not
suffer from this type of interference.

10.4.8.4. Third Body Quenching

While the decay of SO2
?

to SO2 happens quickly, it is not instantaneous. Therefore, it is
possible for the extra energy possessed by the excited electron of the SO2

?
molecule to be

given off as kinetic energy during a collision with another molecule. This in effect heats the
other molecule slightly and allows the excited electron to move into a lower energy orbit
without emitting a photon. In this regard the most significant molecules are nitrogen oxide
(NO), carbon dioxide (CO2), water vapor (H2O) and molecular oxygen (O2). In ambient
applications the quenching effect of these gases is negligible. For stack applications where
the concentrations of some or all of these may be very high, specific steps must be taken
to remove them from the sample gas before they enter the analyzer.

10.4.8.5. Light Pollution

Because the device measures light as a means of calculating the amount of SO2 present,
�� �SO2

obviously stray light can be a significant interfering factor. The airpointer R© removes this
interference source in several ways.

• The sample chamber is designed to be completely light tight to light from sources
other than the excitation UV source lamp.

• All pneumatic tubing leading into the sample chamber is completely opaque in order
to prevent light from being piped into the chamber by the tubing walls.

• The optical filters discussed in Section 10.4.6 remove UV with wavelengths extrane-
ous to the excitation and decay of SO2 and SO2

?
, respectively.

• Most important, during instrument calibration the difference between the value of
the most recently recorded PMT offset (see Section 10.4.5) and the PMT output
while measuring zero gas (calibration gas devoid of SO2) is recorded as the test
function PMTSigSO2Dark. This offset value is used during the calculation of the
SO2 concentration. Since this offset is assumed to be due to stray light present in
the sample chamber, it is also multiplied by the SLOPE. PMTSigSO2Dark is viewable
via the Service Interface (see Section 7.7.2.2) in folder ‘SO2’, the SLOPE via the
User Interface: menu item ‘Configuration’→‘SO2 Sensor’, variable ‘SO2Slope’ and
in ‘Servic Interfac/SO2’.
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11.3.2. Maintenance door

Use the following procedure to open the maintenance door:

1. Unlock the lock with your key.

2. Pull the door.

Figure 11.6.: Open and close the maintenance door

Use the following procedure to close the maintenance door:

1. Close the door.

2. Lock the door with your key.

11.3.3. Slide a Module
For most of the maintenance procedures it is sufficient to slide out the module.

Use the following procedure to slide a module:

1. Hold the Module on the left and right side and slide it out carefully.

NOTE
Pull and push simultaneously on both sides!

2. When you slide in a module be careful not to quench any tubing or cable.

3. The module arrests with a light click
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Figure 11.7.: Push and pull the module on both sides simultaneously

11.3.4. Lift a Module out or in

For most of the maintenance procedures it is sufficient to slide out the module. If you want
to completely lift out a module use the following procedure.

NOTE
Note on which drawer the module was placed and where and how the chain

with the tubings and cables is linked with the flow block of the base unit.

Use the following procedure to lift out a module:

1. Slide out the module as far as possible.

2. Loose the 7 connections of the connection chain on the right side. There are 3 tubes
(Pump, Zero and Sample, 3 cables and one grounding).

3. The Zero and Pump Connection are fixed by two quick release fasteners which can
be released by pushing down the grey ring.(see figure below). The Sample connec-
tion has to be screwed.

4. Loose the clamp of the connection chain (quench).

5. Press the levers in both drawers up (left) or down (right) and simultaneously slide
completely out the module.
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Figure 11.8.: Disconnect the seven connections of the connection chain.

Figure 11.9.: Pushing down the grey ring with a screwdriver

Figure 11.10.: Loose the clamp
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Figure 11.11.: Press the small levers in both drawers up (left) or down (right).

CAUTION:

Be aware of the weight of the Module! The weight is listed in
chapter 4 ’Spezification’.

Use the following procedure to lift in a module:

1. Locate the drawer and the flow block of the module and slide out the drawers a bit.

2. Hold the module with one arm near the drawers and arrange the connection chain. It
should lei in the holder.

Figure 11.12.: Slide out the drawers a bit
Figure 11.13.: Hold the module with one

arm near the drawers
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NOTE
Be careful not to squeeze any tubings or cables!

3. Slide in the module as far as possible. There is a light click at the end.

4. Connect the 7 connections on the right side. There are 3 tubes (Pump, Zero and
Sample), 3 cables and one grounding.

5. Fix the connection chain into the clamp.
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11.4. Maintenance of Base Unit (System parts)

Figure 11.14.: System Components

This subsection includes following maintenance information and replacement procedures:

1. Sample Particulate Filter Inspection and Replacement

2. Visual Inspection and Cleaning

3. DFU Filter Replacement

4. Zero Air Scrubber Maintenance

5. Louvers Inspection and Cleaning

6. Cleaning the Cooling Aggregate

7. Air Condition

8. Pump Maintenance

11.4.1. Sample Particulate Filter

The particulate filter should be inspected regularly for signs of plugging or excess dirt.
If contaminated, replace the filter following the procedure outlined below. It should be
replaced according to the service interval in Table 11.1 even without obvious signs of dirt.
This is because filters with a pore size between 1 and 5µm can clog while retaining a clean
look. We recommend handling the filter and the wetted surfaces of the filter housing with
gloves and tweezers.
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Follow these steps to change the sample particulate filter:

1. Open the maintenance door and locate the sample particulate filter (see Figure 11.4)

2. See Figure 11.15 for an exploded view of the filter assembly.

Figure 11.15.: Parts of the Sample Particulate Filter

3. Carefully open the jacket (6) with the glass window (4) which is attached by one O-
Ring (5) and remove the retaining ring (3) and the filter element (2). In the side of the
retaining ring is an additional O-Ring (3). The Body (1) itself stays in the airpointer R© .
We recommend cleaning the glass window and O-Rings at least once monthly, weekly
in very polluted areas.

NOTE
Clean with a soft cloth and if needed clean water.

4. If the O-Rings are porous replace them. After cleaning the O-Rings reinstall them.

5. Install a new filter element, carefully centering it in the bottom of the holder.

CAUTION:

Do not touch any part of the housing, filter element, PTFE
retaining ring, glass cover and the O-Ring with bare hands.

6. Reinstall the PTFE O-Ring (Returning Ring) with the notches facing up (important!).
Place the glass window, then screw on the nut and hand-tighten the assembly. In-
spect the (visible) seal between the edge of the glass window and the O-Ring to
assure proper gas tightness.

7. Perform a Sample Flow Check as described in Section 11.11.
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11.4.1.1. Extended Liftime Sample Filter

If your airpointer R© is equipped with the Extended Liftime Sample Filter the maintenance
procedure does not change. If your airpointer also contains the High Humidity Option you
should also regularly check the water level in the water reservoir. Release the water due
the tube on a regular basis.

11.4.2. Visual Inspection and Cleaning

The instrument should be inspected occasionally for obvious visible defects, such as loose
connectors, loose fittings, cracked or clogged Teflon® lines, and excessive dust or dirt
accumulation. Dust and dirt can accumulate in the instrument and can cause overheating
or component failure. Dirt on the components prevents efficient heat dissipation and may
provide conducting paths for electricity. The best way to clean the inside of the instrument
is to first carefully vacuum all accessible areas and then blow away the remaining dust with
low pressure compressed air. Use a soft paint brush or cloth to remove stubborn dirt.

11.4.3. DFU Filter

Right of the Zero Air Scrubber a DFU Filter is located (see Figure 11.16).

NOTE
Make sure that the airpointer R© is not in ZERO calibration mode. To do so, do

not perform any ZERO calibration using the User Interface.

Follow these steps to change the DFU supply particulate filter:

Figure 11.16.: Location of the DFU Filter

1. The DFU Filter is fasten with a quick release fastener at both ends. Press the dark
gray ring into the gray holder and unplug the filter on one side. Repeat the same
procedure at the other end.
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2. Replace the DFU Filter and reconnect it
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11.4.4. Replacing the Zero Air Scrubber

CAUTION:

Purafil R© contains an aggressive and poisonous chemical
compound (potassium permanganate)! Make sure you wear
appropriate protection gloves. Take care for sufficient venti-
lation and do not inhale any dust from it.

The internal zero air scrubber contains two chemicals, pink Purafil R© and black charcoal
(scrubbs O3, SO2, NO2 and CO). The Purafil R© scrubs NO in the ambient air. The chemicals
need to be replaced periodically. This procedure can be carried out while the instrument is
running.

NOTE
Make sure that the airpointer R© is not in ZERO calibration mode. To do so, do

not perform any ZERO calibration using the User Interface.

Figure 11.17.: View of the Zero Air Scrubber

Follow these steps to change the Zero Air Scrubber:
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1. Locate the scrubber at the top left of the airpointer R©. Figure 5.12 shows the location,
Figures 11.17 and 11.18 the assembly.

2. Remove the old scrubber:

• Open the quick release fastener 1 (press the dark gray ring into the gray holder
and unplug)

• Loose the fixation on the left side about 2 holes (see small picture in Figure
11.17).

• Open the fixation on the right side and pull out the zero air scrubber with the
DFU filter

3. Remove the small DFU particle filter from the cartridge (Quick Release Fastener 2).

4. Unscrew the top of the scrubber canister and discard the Purafil R© and charcoal con-
tents.

CAUTION:

Make sure to abide to local laws about discarding
these chemicals. Do not dispose them with ordinary
trash.

5. Refill the scrubber. Take care to refill the scrubber in the correct order. First fill with
charcoal at the bottom, then place the white filter pad and the Purafil R© chemical on
top.

6. Put a new filter pad on top of that, then close the cartridge with the screw-top
cap.

7. Tighten the cap on the scrubber—hand-tight only.

8. Connect a new DFU Filter

9. Put the scrubber assembly into the left fixation, fix the right fixation and tighten the
left.

10. Reconnect the Quick Release Fastener 1.

11. Perform a Sample Flow Check as described in Section 11.11.
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Figure 11.18.: Zero Air Scrubber Assembly

11.4.5. Inspection and Cleaning of the ventilation grids

Follow these steps for inspection and cleaning of the air inlet grilles:

1. Open the main door and power down the airpointer R©

2. Locate the grids at the bottom of the airpointer R© (see figure 11.19.

3. Unscrew the holding screws of both grilles (six each).

4. Remove the grilles.

5. Clean the inner grids by blowing dust away with low pressure compressed air. Use a
soft paint brush to remove stubborn dirt.

6. Reinstall the grilles and fasten the screws.

7. Power up the airpointer R© and close the main door.

Figure 11.19.: Ventilation grids of the airpointer
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11.4.6. Maintenance of the Air Condition
An experienced worker should need approximately 30 minutes for assembling and another
30 minutes for disassembling the air condition.

Follow these steps to extract the air condition:

1. 1. Tools you will need:

• Ratchet with 7mm socket

• Allen key in sizes: 2,5/3/4

• Phillips screwdriver: PH2

• wire cutter

2. Remove the bottom module (NOx) for easier access

3. Remove the cover by unscrewing the 4 screws and the tape.

4. Remove the 2 NTCs

5. Remove the pump:

• Loosen the holding screws from the bottom.

• Unplug the grounding

• Unplug the 3 tubes

• Unplug the power chord

6. Remove the Power Supply Unit (PSU):
Start with untightening the 2 screws in the front. Then gently pull the PSU out. Notice
that the unit is still connected, but to change the AC just leave it in the case, as shown
in figure (bla).

7. Disconnect the gray air tube:

• loosen the 2 screws on the right side

• cut the cable ties

• loosen the screw on left side with the ratchet

8. Remove the panel by unscrewing the 8 screws

9. Remove the control cables

10. Remove the control board by disconnecting the narrow gray cable. Then carefully
lever out the board.

11. Unscrew the 5 screws at the bottom of the case.

12. Remove the AC:
You can now safely remove the air condition. Note: if the cables in the back of your
device are not fixed by a tape this might be the perfect moment to do so. This will
save you some trouble during the re-installation of the AC unit.
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Follow these steps to reassemble the air condition

1. Put the air condition in the case:
Start by inserting the air condition device in the airpointer. To make the installation of
the top cover easier, do not insert any screws at this point.

2. Connect the control board:

Reconnect the control board with the narrow grey plug. Make sure the cable stays
on the backside of the board, i.e. between the board and the air condition.

3. Connect the air condition:

• fasten the 3 screws holding the air tube and install a cable tie to the air tube

• connect the power chord

4. Insert the top panel and fasten it with 8 screws.

5. Carefully insert the Power supply unit into its bay.

6. Connect the NTCs:
To connect the NTC insert the cable in the small hole and plug them in on the top of
the air condition.

7. Connect the fan with the corresponding plug in the back

8. Connect the numbered plugs to the control board. Make sure that the numbers on
the plug match the port.

9. Connect the grounding and power cable with cable tie to fan. This step makes sure
that these cables do not touch anything they rather should not.

10. Insert the pump:

• Connect the power chord of the pump

• Connect the pumps tubes

• Connect the grounding to the pump

• Fasten the 4 screws holding the pump

11. Fasten the air condition

12. To complete the installation, insert the top cover. Fix the top cover with 4 screws.
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CAUTION:

Cleaning supplies
A general industrial detergent or degreaser intended for painted
and plastic parts may be used on all surfaces to remove dirt and
oil accumulations.

CAUTION:

Disconnect power cable while using any liquid cleaners! Extreme
care must be taken when using such cleaners around electrical
components and connections.

CAUTION:

Do not use solvents or cleaners not specifically intended for ABS
plastic or painted parts as these may be damaged!

General inspection and cleaning should be carried out twice annually. When operating the
unit in dirty conditions, the unit should be inspected more frequently (monthly) and cleaned
as necessary. If continuing operational problems occur, check heat exchanger fins and air
channels for obstruction.
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11.4.7. System Pump

Figure 11.20.: Picture of the double piston pump from the top

11.4.7.1. Extraction of the pump

The sample pump head periodically wears out and must be replaced when the pressure is
critically high. This is indicated by a warning message using the Service Interface (value
‘Press Pump’ in folder ‘System Values’). A pump rebuild kit is available from the factory. A
flow and leak check after rebuilding the system pump is recommended.

11.4.7.2. Double Piston Pump

The double headed pump is the same model as the single piston pump just with two heads.
Note that, the maintenance of the double piston pump is completely analogous to the single
piston model. You just need two "Pump Rebuild Kits" and repeat the extraction procedure
for each piston. Caution: DO NOT reach inside the ventilation blades of the pump!
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11.7. Maintenance of the SO2 module

Bench

UVPS Board Sensor Interface Valve Heater 3

Reference Detector Capillary

Capillary 
(IZS)

Kicker

Internal Span Module
(optional)

Flow Sensor

Pressure Sensor

UV Lamp

Figure 11.29.: Complete SO2 Bench

NOTE
The service procedures in this manual are restricted to qualified service

representatives.

CAUTION:

Risk of electrical shock. Disconnect power before performing any
operations that require entry into the interior of the airpointer R©.
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CAUTION:

Do not use alcohol or other solvents for cleaning the components
conducting gas!

CAUTION:

Some internal components can be damaged by small amount of
static electricity. A properly grounded antistatic wrist must be
worn while handling any internal component.

CAUTION:

Take care that screws and tools do not fall into the airpointer R© !
Loose screws or tools can damage the airpointer R© !

This section includes following maintenance information and replacement proce-
dures:

1. Replacing the SO2 UV Lamp

2. Cleaning the Critical Orifice

3. Maintaining the capillaries is described in section 11.9

11.7.1. Replacing the SO2 UV Lamp

CAUTION:

Attention: UV light! May cause injuries.
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Follow these steps to replace the UV lamp :
�� �SO2

1. Power down the airpointer R©

2. Locate the SO2 module (see Figure 11.29) with the UV lamp inside the airpointer R©

(see Figure 5.12, front part of Section B).

3. Loosen the fixation (see Figure 11.30).

Figure 11.30.: Location of the UV lamp

4. Disconnect the power cable of the UV lamp by removing the Molex MiniFit JR plug
from the ST1 port of the UV power supply (see Figure 11.31).

Figure 11.31.: Location of the UV Lamp Power Connector

5. Carefully remove the old lamp from its place. If the lamp does not move out of its
place, try loosening the two recessed head screws of the lamp holder also and move
the lamp by pulling and turning the lamp left and right until it moves out.
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6. Place a new UV lamp into the lamp holder and reconnect the power cable. Do not
fasten the Fixation too tight—the lamp is not adjusted yet!

7. Restart the airpointer R©

8. Let the UV lamp warm up for at least 30 minutes.

9. Adjust the lamp now. To do so connect a computer to the airpointer R© and start the
Service Interface as outlined in Section 7.7.2.2

10. Locate the entries ‘RefDetSO2’ and ‘Power Lamp’ in folder ‘SO2’ in the sensor inter-
face.

11. Turn the lamp up, down, left and right while observing these entries. The numbers
should change as you move the lamp. Move the lamp until the value ‘RefDetSO2’
reaches a maximum. This number measures the signal strength of the reference
detector. It should rise at least above 2000mV (the exact value is depending on
settings, see value ‘RefDetSO2Setpoint’ in folder ‘SO2’).

12. Now continue and try to reach an as small value of the ‘Power Lamp’–value as pos-
sible keeping the value ‘RefDetSO2’ nearly constant. This number measures the
necessary lamp control–power as a percentage of the maximum value. The lower
this value becomes, the longer the lifetime of the lamp and the better the S/N-ratio of
the signals will be.

13. The final orientation of the lamp should now be such that one of the two windows
of the UV lamp points toward the reference detector. It may well be that the results
are better with the other side of the window pointing toward the reference detector.
Therefore, in order to optimize the operation of the lamp you should also try to turn
the lamp 180o and repeat the adjustment above. Decide for the orientation with the
lower power consumption of the lamp.

14. Fasten all screws and the fixation of the lamp holder again.

15. Calibrate the instrument.
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13.1.8. Vaisala Precipitation Sensor

Figure 13.20.: Exterior view of the Vaisala sensor

The weather transmitter is a small and lightweight transmitter that offers six weather pa-
rameters in one compact package. It measures wind speed and direction, precipitation
(rain and hail), temperature, atmospheric pressure, and relative humidity. The last three
are packed together in the PTU module and are located inside the sensor.

13.1.8.1. Wind Speed and Direction - Principle of Operation

The wind sensor has an array of three equally spaced ultrasonic transducers on a horizontal
plane. Wind speed and wind directions are determined by measuring the time it takes the
ultrasonic to travel from each transducer to the other two.
The wind sensor measures the transit time (in both directions) along the three paths estab-
lished by the array of transducers. This transit time depends on the wind speed along the
ultrasonic path. For zero wind speed, both the forward and the reverse transit times are the
same. With wind along the south path, the up-wind direction transit time increases and the
down-wind transit time decreases.
The wind speed is calculated from the measured transit times using following formula:

vw = 0.5xLx(
1

tf
− 1

tr
) (13.1)
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Figure 13.21.: Exterior view of the Vaisala sensor without outer shell

Figure 13.22.: Bottom view of the Vaisala sensor
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where: vw . . . Wind speed in measurement direction
L . . . Distance between the two transducers
tf . . . Transit time in forward direction
tr . . . Transit time in reverse direction

Measuring the six transit times allows vw to be computed for each of the three ultrasonic
paths. The computed wind speeds are independent of altitude, temperature, and humidity,
which are canceled out when the transit measurement times are measured in both direc-
tions, although the individual transit times depend on theses parameters.
Using vw values of two array paths is enough to compute wind speed and wind direction. A
signal processing technique is used so that wind speed and wind direction are calculated
from the two array paths of best quality.

NOTE
Wind speed and wind direction will NOT be calculated if the wind speed is

below 0.05m/s.

13.1.8.2. Precipitation - Principle of Operation

The precipitation sensor comprises of a steel cover and a piezoelectric sensor mounted an
the bottom surface to the cover. The precipitation sensor detects the impact of individual
raindrops. The impact signal is proportional to the volume of the drops. Hence, the signal
of each drop can be converted directly to accumulated rainfall. Advanced noise filtering
technique is used to filter out signals originating from other sources than raindrops.
The measured parameters are accumulated rainfall, rain current and peak intensity, and
the duration of the rain event. Detection of each individual drop enables computing of rain
amount and intensity with high resolution.
The sensor is capable of distinguishing hail from raindrops. The measured hail parameters
are cumulative amount of hails, current, and peak hail intensity, and the duration of a hail
shower.

NOTE
Snow can not be measured.

13.1.8.3. PTU - Principle of Operation

The PTU module contains separate sensors for pressure, temperature, and humidity mea-
surement.
The principle of operation of the pressure, temperature, and humidity sensors is based on
an advanced RC oscillator and two reference capacitors against which the capacitance of
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the sensors is continuously measured. The microprocessor of the transmitter compensates
for the temperature dependency of the pressure and humidity sensors.
The PTU module includes a capacitive silicon BAROCAP R© sensor for pressure measure-
ment, a capacitive ceramic THERMOCAP R© sensor for air temperature measurement, and
a capacitive thin film polymer HUMICAP R© 180 sensor for humidity measurement.

13.1.8.4. Calibration

The sensor has to be sent in for calibration.

13.1.8.5. Replacing the PTU Module

1. Turn off the power.

Figure 13.23.: Scheme of the open Vaisala sensor

2. Loosen the three fixing screws at the sensor bottom assembly.

3. Pull off the transmitter top.

4. Release the small white latch (see Figure 13.34) and remove the PTU module. Re-
move the vacuum bag protecting the PTU module.

5. Connect the new PTU module.

NOTE
Avoid contacting the white filter cap with your hands while inserting the PTU

module.

6. Replace the top and tighten the three fixing crews that fasten the top to the bottom.
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NOTE
When reattaching the top, make sure that the flat cable does not get stuck or

squeezed between the top and the funnel for the flat cable.
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13.1.9. Troubleshooting

Wind measurement failure Check the fuse. It is located on the right
side of the power supply below the black
cap (Figure 13.10).

Wind direction failure Check if the sensor is aligned to north.

Wind measurement failure Check if there is a blockage between
the wind transducers (trash, leaves,
branches..) and remove it.

Pressure, relative humidity and tempera-
ture failure

Check if the PTU module (Vaisala) is con-
nected properly and if there is no water in
the PTU module.

Error during wind measurement (Lufft)

• The device is being operated well
above the limit of the ambient con-
ditions

• Very strong horizontal wind or snow

• The wind meter sensors are very
dirty

• The wind meter sensors are iced
over→ check the heating funcion

• There could be foreign objects
within the measuring section of the
wind meter

• One of the wind meter’s sensors is
faulty

Measurement temperature appears too
high/measured humidity appears too low

Check the operation of the fan on the un-
derside of the device.

Table 13.1.: Troubleshooting
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 Safety message 
 

Please note that all maintenance on this device should be performed by trained personal. Hazards 

include: heated elements parts, electricity, toxic and carcinogenic compounds (benzene). 

 

 

Introduction 
 

The BTEX-GC is a Microsystems-based device for real-time monitoring of ppb and sub-ppb 

concentrations of aromatic volatiles (Benzene, Toluene, Ethylbenzene, Xylenes, or BTEX) in air. Its 

reduced size makes it ideal for being included in the airpointer, and the absence of a carrier gas cylinder 

significantly decreases the need for periodic maintenance. 
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1- Specifications 
 

General specifications 

Measurement principle 

Gas Chromatography – Photoionization Detection (GC-PID 10.6 

eV),  

column MEMS packed 

Carrier gas Zero air ~10 ml/min 

Compounds monitored Benzene, Toluene, Ethylbenzene, Xylenes 

Weight 4 Kg 

Dimensions 
Version1: Width: 660 mm, Depth: 300 mm, Height: 100 mm 

Version2: Width: 300 mm, Depth: 250 mm, Height: 200 mm 

Sample flow rates  ~300 ml/min (or ~100 ml/min depending on the application) 

Operating temperature 
-20 to +40°C 

Optional heater for -40°C available 

Cycle time 10/15 minutes 

Measurement units µg/m^3, ppb 

Autocalibration Permeation tubes 

Power Two versions are available: 115V/60Hz or 230V/50Hz 

Power consumption 10W average, 18W peak 

Maintenance interval Twice a year 

Performances 

Lower Detectable Limit 0,2 ppb  

Range 100 ppb (extended range on request) 

Memory effect (carryover) <1% benzene 

 

Warranty 

Same terms as described in ‘Chapter 4.3. Warranty’ of the airpointer manual apply. 
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2- Principle 
 

ThermoDesorption Gas Chromatography (TD-GC) 

 
Thermo-Desorption Gas Chromatography is the USEPA reference method for measuring VOCs 

including BTEX. The VOCs are preconcentrated on a solid adsorbent at ambient temperature prior the 

analysis. The sudden heating of the adsorbent releases the trapped compounds into the column. The 

chromatographic column, swept by carrier gas, separates the compounds according mainly to their 

volatility: the most volatile compound is the first to reach the detector. 

 

Photo-Ionisation Detector (PID) 

 
A 10.6 eV lamp ionizes the molecules that enter the detector. The ions are collected on an electrode, 

thus creating an electrical signal. 

 

MicroElectroMechanical Systems (MEMS) 
 

MEMS are miniaturized devices, with components typically smaller than 1 mm in size. This technology 

allows to reduce dramatically the size, the weight and the electrical consumption of an analyzer. Figure 

1 shows the BTEX-GC column and pre-concentrator next to a 1€ coin. 

 

 

 

MEMS Pre-concentrator  MEMS GC column  

FIGURE 1:  MEMS 
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3- Overview of the BTEX-GC system  
 

The BTEX-GC consists of the following main blocks: 

A. Sampling and pre-concentration unit 

B. Gas-chromatographic (GC) separation unit 

C. PID detector unit 

D. Manifolds for flow distribution and filter 

E. Housing, including cooling fans and electrical connectors 

 

Some of the main blocks include sub-blocks, which are listed below: 

A. Sampling and pre-concentration unit 

A1 Sampling pump 

A2 Injection valve 

A3 MEMS pre-concentration chip 

A4 Pre-concentrator control electronics and MEMS interface 

A5 Pre-concentrator fluidic block with block temperature control 

B. GC separation unit 

B1 Carrier-gas pump 

B2 Injection valve 

B3 MEMS packed GC separation chip 

B4 GC control electronics and MEMS interface 

B5 GC fluidic block with block temperature control 

C. PID detector unit 

C1 PID detector containing the PID lamp 

C2 PID control electronics 

C3 PID fluidic block 
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Please refer to Figure 2 and Figure 3 for identifying the above blocks and sub-blocks. 

 

FIGURE 2: OVERVIEW OF THE BTEX-GC SYSTEM CORE HARDWARE (VIEW FROM TOP) 
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FIGURE 3: OVERVIEW OF THE BTEX-GC SYSTEM CORE HARDWARE (VIEW FROM BOTTOM) 

  

The operating principle of the BTEX-GC is described in the following: 

An analytical cycle consists of a complete set of sequential system states which implement a complete 

measurement. The result of each single measurement cycle is a chromatogram, which is processed to 

extract the height of the peaks of the compounds, namely benzene, toluene, ethylbenzene and xylene.  

The height of each peak is linearly correlated, by means of a calibration factor, to the concentration of 

each single compound sampled during a sampling cycle. 

In the current set-up, the BTEX-GC has a fixed cycle duration of 15 minutes. This means that the 

height of each of the BTEX peaks is computed 4 times every hour. 

The height of each peak is proportional to an average concentration of the compound, as sampled 

during approximately 10 minutes during a 15 minutes cycle. 4 minutes are needed for the cleaning of 

the pre-concentrator between successive measurement cycles, and 1 minute is used as a buffer, to 

allow the device to start the next cycle at the exact time. This is due to the fact that the sampling time 

varies slightly because the sampling stops when a sampled volume of 2800 ml is reached. This 
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enhances the repeatability of the measurement. The contents of the pre-concentrator are injected at 

60” after the beginning of the following cycle, so the first 60” of each cycle, all units are idle. 

 

The phases during a 15 minutes cycle are described in more details in Table 1 and Figure 4. 

 

TABLE 1: STATES OF THE SINGLE BTEX-GC UNITS DURING A MEASUREMENT CYCLE 

 

As can be seen from the table above, the pre-concentrator samples the air during the final 600” of the 

cycle. 

This means that the chromatogram peaks acquired by the PID detector refer mostly to the air 

sampled during the previous cycle! 

 

The preconcentrator flow is written F1 and the GC column flow F2. The temperature of the 

preconcentrator is noted Tprec. 

The first phase is the idle phase, from t = 0” to t = 60”, in which F1 = 0 ml/min; F2 = 30 ml/min; Tprec = 

40°C. 

The second phase is injection phase, from t = 60” to t = 90”, in which F1 = 30 ml/min; F2 = 30 ml/min; 

Tprec = 110°C 

The third phase is the cleaning phase, from t = 90” to t = 300”, in which F1 = 300 ml/min; F2 = 30 

ml/min; Tprec = 110°C 

The fourth phase is the sampling phase, from t = 300” to t = 900”, in which F1 = 300 ml/min; F2 = 30 

ml/min; Tprec = 40°C 
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FIGURE 4: THE 4 PHASES OF A CYCLE, FROM TOP TO BOTTOM: IDLE, INJECTION, CLEANING, SAMPLING 

 

A typical example of a chromatogram, as acquired by the PID detector during its 720” acquisition 

between 60” and 780” of the cycle, is shown below in Figure 5. In this example, the benzene peak 
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elutes with a maximum signal at t=125” after injection and has a height of 11.173mV. The toluene peak 

elutes at 377” and is 49.367mV high, while no ethylbenzene was injected, therefore no clear peak is 

found. 

 

FIGURE 5: EXAMPLE OF CHROMATOGRAPH ACQUIRED BY A BTEX-GC SYSTEM 
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4- Hardware 
 

Installation 
 

The BTEX module comes in 2 version: the drawer version (Figure 6), suitable for all kind of 

Airpointers, and the compact version (Figure 7), available for the HC Airpointers only. 

 

FIGURE 6: AIRPOINTER GC BTEX MODULE IN A DRAWER VERSION 

 

 

FIGURE 7: AIRPOINTER GC BTEX MODULE IN A COMPACT VERSION 
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The procedure for the mounting/unmounting of the module in the drawer version is identical to the 

one described in ‘Chapter 10.3.4 – Lift a module out or in’ of the airpointer manual, except that there 

is an extra USB cable that needs to be connected to the Airpointer’s PC. 

 

The procedure for the mounting of the module in the compact version is similar to this of the drawer 

version, except that there is no rail to pull the module out. 

 

Connections 

 

 

FIGURE 8: FRONT VIEW OF THE BTEX-GC BENCH WITH PNEUMATIC CONNECTIONS 
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The fluidic connections identified in Figure 8 are: 

 

EXHAUST 

This is the PID outlet. The flow eluting from the GC column and flowing through the PID chamber flows 

OUT OF this connector whenever the GC unit pump is on. In this phase, the flow out of this connector 

should be in the 10-20mL/min range. This flow increases to >20mL/min when the pre-concentrator 

unit is injecting into the GC separation unit. 

 

SAMPLE OUT 

This is the sample outlet. The sample air flows OUT OF this connector while the pre-concentrator is in 

the sampling phase. In this phase, the flow out of this connector should be around 300 mL/min. 

During the injection phase, the flow out of this connector must drop to 0 mL/min. 

 

SAMPLE IN 

This is the sample inlet. The sample air flows INTO this connector all the time the pump of the pre-

concentration unit (A1) is on. 

 

AIRFILTER 

This is the carrier gas inlet. The air flowing through this activated carbon filter is used as GC carrier gas. 

Ambient air flows INTO this connector whenever the sampling pump of the GC unit (B1) is on and the 

system is not in the injecting phase. 

 

SAMPLE IN, SAMPLE OUT, and EXHAUST are 1/16” Swagelok® connectors. The filter connection OD is 

compatible with 1/4” or 6mm Teflon® tube fittings. 
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FIGURE 9: BACK VIEW OF THE BTEX-GC BENCH WITH ELECTRICAL CONNECTIONS 

  
The electrical connections identified in Figure 9 are: 

USB 

Mini-USB port for controlling the BTEX-GC 

 

POWER 

Power supply: DC 12V 3A max rating 

 

ON/OFF 

Power switch, turns off only the pre-concentrator and GC units 
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Gas Flow of the BTEX-GC module 
 

As shown on Figure 10, the BTEX-GC includes an internal span module. The drift can therefore be 

checked and if needed corrected daily. The procedure for the drift correction is described in the 

‘calibration’ section. 

 

 

FIGURE 10: FLOW DIAGRAM OF THE BTEX-GC MODULE 
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5- Data Acquisition 
 

In the following, the 6 parameters of the benzene peak are explained, as shown below in Figure 11. 

 PN = Peak name 

 PBS = Peak base start time (in seconds) 

 PBE = Peak base end time (in seconds) 

 PBW = Peak base search width (in seconds) 

 PMP = Peak maximum position (in seconds) 

 PMW = Peak maximum search width (in seconds) 

 

Peak height calculation procedure: 

The peak height is calculated as the difference between the PID signal at the peak maximum time and 

a baseline, which is constructed at the base of the peak by finding two PID signal minima. 

The peak minima are searched close to the times PBS and PBE, at a maximum distance of PBW seconds. 

The baseline is a straight line connecting the two minima found close to PBS and PBE. 

The peak maximum is searched close to the time PMP, at a maximum distance of PMW seconds. 

Once the exact position of the peak is found, it is subtracted by the baseline at the same position, 

resulting in the peak height. 

 

FIGURE 11: VISUAL REPRESENTATION OF THE PEAK INTEGRATION PARAMETERS 
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6- User Interface 
 

Command Interface 
 

In this section, the BTEX-GC can be reset or turned off as shown in Figure 12. 

 

 

FIGURE 12: COMMAND INTERFACE 

 

Zero and span checks 
 

As shown in Figure 13, the Valve control interface is identical to the one described in ‘Chapter 7.6 - 

Calibration’ of the airpointer manual. However, contrary to most airpointer modules, the BTEX module 

works in 15 minutes cycles, and the sample n-1 is being analysed while the sample n is being sampled. 

Therefore, the user must wait a for minimum time of 30 minutes before obtaining the first result after 

switching a valve.  

 

 

FIGURE 13: VALVE CONTROL OF THE BTEX-GC 

 

Linsens 
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In the miniGC tab of the Linsens interface, the current values of the module are shown (see Figure 

14). 

 

FIGURE 14: ACTUAL VALUES 

 

The StatList tab shows the current error status (color coded) and value, unit, lower and upper error 

limit, lower and upper warning limit of each parameter from the system and the installed modules. If 

limits were set, OK, warning or fail status are shown. OK is written in green, warning in orange and 

fail in red (see Figure 15). 

 

 

FIGURE 15: STATLIST 
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Configuration 

 

Figure 16 below shows the parameters you can configure on the BTEX-GC. Contrary to most 

airpointer modules, the calibration factors are not automatically adjusted after a calibration, but 

need to be inserted manually in the fields ‘slope’ and ‘offset’ of the ‘calibration’ section. 

The interval between calibrations and their durations can be configured in the ‘calibration timing’ 

section. 

The concentration used for calibration can be configured in the ‘calibration setpoint’ section. 

The name of the species can be configured in the ‘typical configuration’ section. 

The units can be configured in the ‘aux configuration’ section. 
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FIGURE 16: CONFIGURATION OF THE BTEX-GC 
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7- Calibration of the device 
 

Like on all other gas modules in the Recordum airpointer, calibration is very important. The user should 

choose the calibration interval depending on the local regulation, or whenever a drift that exceeds a 

defined threshold is visible in the automatic zero or span check. Recordum recommends a calibration 

at least once a year even if the automatic zero and span checks show stable readings. If the BTEX-GC 

module was purchased with the optional Internal Span Module (ISM), automatic zero and span checks 

can easily be performed daily. Please be aware that a calibration of the instrument needs to be 

performed with an external gas source to fulfil the needs of quality assurance. Technically, a calibration 

can also be done with the built-in ISM when installed. In this case, flow, temperature and permeation 

rate of the permeation tube need to be checked and taken into account to calculate the concentration.  

 

The signals of the BTEX-GC module are computed with the calibration factors the following way: 

 

Concentration = Conc * Factory factor * Slope – Offset 

 

The calibration philosophy is identical to the one described in ‘Chapter 7.6 - Calibration’ of the 

airpointer manual, but for the BTEX module, the slope and offset values must be entered manually in 

the user interface. For this, go to setup/configuration/Pyxis BTEX/, as shown in Figure 16. 

 

Factory Factor 
 

The Factory factor is set during the first calibration with span gas. If the slope factor is more than 25% 

away from 1.0, a factory factor should be defined and put into the system and should stay the same 

during the instrument’s life. It is calculated the same way as the slope but rounded up to the nearest 

tenth (e-g: if your result is 2.53 use a factory factor of 2.5). 

 

Calibration at span and zero level 
 

Span Calibration: 

Supply the span gas to the calibration inlet, making sure there is an excess of gas. The airpointer 

sampling system will act as a bypass (vent). The typical span concentration for ambient air monitoring 

should be around 10ppb. Let the instrument run for at least one complete analysis cycle. We 

recommend running more 4 samples and to discard the first one. Check on the chromatograms that 

the peaks are clearly separated and unambiguously identified. When this is the case, find the actual 

value by averaging the concentration values of the last 3 samples and use the following formula to 

calculate the new slope: 
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New Slope = Setpoint / Actual value * Old slope 

 

Example:  

Setpoint: 10 ppb 

Actual:  9,5 ppb 

Slope:     1,12 

New Slope = 10 / 9,5 * 1,12 = 1,179 

 

Zero Calibration: 

Because of the measuring method, an offset value is not really needed. We added it nonetheless 

because some customers want to have it. In most situations, the value shown on zero shows the quality 

of the zero air and less the real zero value. The recommendation is to use an offset factor of 0. 

If you need to do a zero calibration, supply zero air to the calibration inlet, making sure there is an 

excess of gas. We recommend running more 4 samples, discarding the first one, and averaging the last 

3. Once you obtained the actual values, you can calculate the new offset value using the following 

formula: 

New Offset = Actual value + Old Offset 

 

Glossary: 

Function check: Typically, automatic performed zero and span check with the internal zero and span 

source. When the results are out of limit, a calibration should be performed. 

Calibration: Manually performed zero and span check with an external gas source. Slope and offset 

factors are updated to match the set points. 

Factory factor: Coarse adjustment to reach a Slope of 1 

Slope:  Multiplicative calibration factor 

Offset:  Additive calibration factor 

 

Calibration of the retention times 
 

The retention times are factory settings, optimized by Recordum before delivery of the device, and 

under normal conditions, the retention times should be stable. If they aren’t, it is most probably due 

to a flow problem and the BTEX module needs maintenance. Therefore, the user normally doesn’t 

need to modify the retention times. 
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However, after several years of operation, the retention times may drift slightly. Also, the user’s needs 

may change, and they may want to analyze different compounds. 

In these cases, a retention time recalibration is needed. This can be done in Setup/Configuration/Pyxis 

Timings, as shown in Figure 17. The meaning of the different timing parameters is explained in Figure 

11. 

 

 

FIGURE 17: SETTING THE RETENTION TIMES 
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8- Troubleshooting 
 

Sensitivity loss: perform a leak check, check that the perm tube is not empty or broken, clean the 

lamp, replace the lamp (see chapter 9 for indications on how to replace the PID lamp). 

 

Sample flow: check that the air filter and the sample filter are not polluted, check with an external 

calibrated flowmeter (with a working range of 0-1000 ml/min) that the flow reading from the 

“sample” flow sensor is accurate. 

 

Sensor flow: check that the air filter and the sample filter are not polluted, check with an external 

calibrated flowmeter (with a working range of 0-100 ml/min) that the flow reading from the “sensor” 

flow sensor is accurate. 

 

Sample press: check with an external calibrated barometer that the pressure sensor reading is 

accurate. 

 

PermT: check with an external calibrated thermometer that the temperature sensor is working, 

check that the fans are working and clean. 
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9- Maintenance 
 

Maintenance schedule 

 

air zero adsorbent Once to twice a year 

air zero filter Once to twice a year 

lamp change Once to twice a year 

Capillary inspection every year 

Perm tube change every year 

 

Maintenance procedures 

 

Maintenance procedures can be viewed or downloaded using the links below: 

 

https://www.airpointer.tech/wp-content/uploads/2019/02/BTEX1-Replacing-the-GC.pdf 

 

https://www.airpointer.tech/wp-content/uploads/2019/02/BTEX2-Replacing-the-PID-lamp.pdf 

 

https://www.airpointer.tech/wp-content/uploads/2019/02/BTEX3-Replacing-the-carrier-gas-

filter.pdf 

 

https://www.airpointer.tech/wp-content/uploads/2019/02/BTEX1-Replacing-the-GC.pdf
https://www.airpointer.tech/wp-content/uploads/2019/02/BTEX2-Replacing-the-PID-lamp.pdf
https://www.airpointer.tech/wp-content/uploads/2019/02/BTEX3-Replacing-the-carrier-gas-filter.pdf
https://www.airpointer.tech/wp-content/uploads/2019/02/BTEX3-Replacing-the-carrier-gas-filter.pdf
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