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[bookmark: _Toc158625168][bookmark: _Toc433975477]Introduction
This management plan was developed based on guidance given in Best Practices for Good Management, prepared by the Office of the Legislative Auditor General (https://le.utah.gov/audit/00_2001rpt.pdf).  The purpose of this plan is to describe goals and practices for Utah State University’s Bingham Research Center in Vernal, Utah.  Much of this plan concerns the Uinta Basin Air Quality Research Project, which is established in Utah Code Title 53B, Chapter 18, part 14, Section 1401 (https://le.utah.gov/xcode/Title53B/Chapter18/53B-18-S1401.html?v=C53B-18-S1401_2016051020160510). 
[bookmark: _Toc158625169]Mission
General: The mission of the Bingham Research Center is to perform high-quality academic research that has an impact on our community and the world. 
Uinta Basin air quality: Our mission is to conduct high-quality research that can be used by industry, government, and the public to develop efficient and effective solutions to the Uinta Basin’s air quality problems.
[bookmark: _Ref487642620][bookmark: _Ref487642623][bookmark: _Toc158625170]Goals and Performance Measures
Several long-term goals are described in the subsections below.  These goals are broad statements of what the Bingham Research Center wants to accomplish, rather than specific work objectives.  Specific objectives are addressed in Section 5.  Each section below includes information about the goal and performance measures to track our progress in achieving the goal.  An assessment of our performance measures for each goal will be included in our annual reports, which are available on our website: https://www.usu.edu/binghamresearch/papers-and-reports. 
[bookmark: _Toc158625171]Uinta Basin Air Quality Research
[bookmark: _Ref528154444]Goal
Our goal is to conduct research that advances scientific understanding in each of these areas as tasked by legislative stature.
[bookmark: _Ref487797296]Ambient Air Measurements
We will collect measurements of the chemical and meteorological properties of ambient air to advance the understanding of and increase the ability to resolve winter ozone occurrences in the Uinta Basin.  We will collect measurements in accordance with established best practices and guidelines so that all collected data are adequately verified and defensible.  This will include the establishment of and adherence to quality assurance criteria.  These criteria will be at least as strict as those established by EPA, where applicable, and are detailed in Section 3.6 and Appendix: Atmospheric Data Quality Objectives.
[bookmark: _Ref487797459]Air Quality Model Development
We will investigate existing and develop new parameterizations and tools for regulatory air quality modeling.  We will prioritize activities that are most likely to improve the ability of models to adequately simulate the meteorological and chemical conditions of winter inversions in the Uinta Basin.  We will engage and coordinate with regulatory agencies in this effort to ensure that the work we do is relevant and useful in regulatory modeling efforts.
[bookmark: _Ref487720956]Emissions Characterization
We will conduct measurement campaigns and statistical and model-based analyses to improve understanding of ozone-forming emissions into the Uinta Basin atmosphere, with an emphasis on emissions from the oil and gas industry.  We will target emission sources that are poorly characterized and have the potential to be important for Uinta Basin ozone production.  We will ensure that collected data meet pre-determined quality objectives, some of which are described in Section 3.6 and Appendix: Atmospheric Data Quality Objectives.
Performance Measure
The performance measure for this goal will be research results presented in our annual reports, peer-reviewed publications, and presentations that pertain to the areas of research described in Section 3.1.1 (i.e., a list of report chapters, publications, and presentations).
[bookmark: _Ref488418400][bookmark: _Toc158625172]Academic Integrity
Goal
The Bingham Research Center is housed within Utah State University’s Statewide Campus System.  We will adhere to academic standards of transparency and integrity outlined in USU’s research integrity policies (https://rgs.usu.edu/compliance/).  We will ensure that all activities related to our research lead to the generation of unbiased, reliable, and defensible scientific information.  We will hold a meeting annually to review USU’s research integrity policies with all staff members.
Performance Measures
Performance measures for this goal will be:
· Did we hold an annual meeting to review research integrity policies?
· Have all employees completed USU’s Responsible Conduct of Research Training?
[bookmark: _Ref487641745][bookmark: _Toc158625173]Stakeholder Engagement 
Goal
We will ensure that (1) the work we do is relevant and useful to various stakeholders and that (2) we transmit our research results to stakeholders. We will accomplish this through interactions with stakeholders and by continuing and strengthening existing relationships with local, tribal, state, and federal government officers, representatives from the oil and gas industry, and the public.  We will measure stakeholder engagement by administering annual surveys that ask stakeholders how they have used our research products.
Uinta Basin Air Quality Stakeholder Committee
We have assembled a stakeholder committee to help ensure the air quality research we undertake is relevant to industry and government stakeholders.  The committee includes representatives from the oil and gas industry, other businesses, environmental groups, regulatory agencies, and elected officials.
In Spring 2025, we are modifying the process for stakeholder involvement. Stakeholders will have direct input into the annual Management Plan. The Committee will meet to identify those goals and activities they deem most important for the coming year. They will participate in forming a specific action plan for the Bingham Research Center. We view this process as generative and an important step in community involvement for the constituents we serve.  The Committee’s recommendations will be a major part of the Bingham Research Center’s work plan and management plan and will be submitted as part of our annual report to the Utah Legislature’s Natural Resources, Agriculture, and Environment Interim Committee and the Uintah Impact Mitigation Special Service District.  
 Annual Air Quality Stakeholder Survey
Annually, we will send surveys to members of the Stakeholders Committee, as well as other individuals as appropriate (e.g., elected officials, members of the public, other state agencies) to ascertain how they are using our research products and their value to the respondents.  Actual survey content will vary but may include the following questions:
· How have you and the organization you represent used information generated from USU’s Uinta Basin air quality research?  Please be specific.
· In what way(s) does USU’s Uinta Basin air quality research provide a benefit to the local community and/or the state?  
· This will be a multiple-choice question, with the following possible responses that the responder can rate on a scale from one to ten:
· Provides air quality information to the public/protects public health
· Provides information to help industry make better decisions about air emissions
· Provides government agencies with information to help them make better decisions
· What specific actions might USU undertake to improve its air quality research program?  
· What specific actions might USU undertake to better disseminate its research products and/or help interested parties put them to use?
Public Outreach
We avoid repeating work that other organizations already do or that government agencies are tasked to complete.  Our role in public outreach is to support, rather than replace, the work of public-facing agencies and organizations.  We make our research available to the public by:
· Distribution through our team’s websites (https://binghamresearch.usu.edu/ and http://ubair.usu.edu/index.html
· Dissemination of research output via media appearances, presentations in public venues, and fact sheets
· Collaboration with private companies, government entities, environmental advocacy
organizations, and other academic researchers
· Facilitation of the Uinta Basin Ozone Working Group
Performance Measures
· Participation in the annual air quality guidance committee meeting (meeting agenda, the represented organizations, and their assessment)
· Results of the annual air quality stakeholder survey
· Annual review of all actions to disseminate research information published in our annual report
[bookmark: _Ref488418107][bookmark: _Toc158625174]Student Involvement and Training
Goal
We will involve undergraduate and graduate students in all aspects of our research, including field data collection, data analysis, reporting, and model development with the goal of providing training that helps prepare students to enter the workforce.  We will strive especially to involve local Uinta Basin students in our work. We added two high school students in 2024 to work with the researchers and other student employees.
Performance Measure
The performance measures for this goal are (1) the number of students working with us, and (2) a list of research products to which students contributed. 
[bookmark: _Toc158625175]Safety
Goal
In work at field sites, industrial sites, and in the laboratory, we will abide by USU safety guidelines (https://rgs.usu.edu/ehs/) and make safety our priority.  Information about our safety program is available on our website (https://www.usu.edu/binghamresearch/team_pages/safetymain).  
· Everyone who works in our laboratory will receive annual safety training from USU’s Environmental Health and Safety department.
· Everyone who works at oil and gas field sites will receive OSHA 10-hour general industry training.
· We will maintain a chemical hygiene plan and safety standard operating procedures for operations that involve safety risk, and all applicable staff will review these procedures annually.
· Safety procedures are reviewed each month with all team members.
Performance Measure
Performance measures will include:
· A record of safety trainings each staff member, and
· A record that applicable staff have reviewed safety standard operating procedures annually and agree to comply by them.
· On-going assessment of safety measures at all work sites.
[bookmark: _Ref487712800][bookmark: _Toc158625176]Data Management, Quality, and Dissemination
Goals
Data Storage and Archival
We will archive all data and other digital information we generate in at least two locations to protect data from being destroyed or altered.  One location will be a cloud-based data storage server to eliminate the possibility of data loss in the event of fire or other localized destructive force.  To the extent practical, we will archive final datasets at USU’s Digital Commons (http://digitalcommons.usu.edu/), which provides a permanent repository for datasets and makes them freely available to the public, or in other public archives, or in another permanent, publicly available repository. 
When the finished product is a computer model or calculation, the archived files will include input parameterization and configuration files, output result files, and any computer code modifications. Since most of these files are large, we will distribute them as requested rather than making them available for immediate download. 
Metadata
For all laboratory and field data collection, we will keep electronic, password-protected, auto-archived logbooks that explain collection location, calibration, repair, and maintenance actions, and all other pertinent information to allow us to interpret and analyze the data.  Metadata on computer models will include information on the modeling system (e.g., version numbers and any in-house modifications to the code) and will also be archived and fully documented.
Standard Operating Procedures
For all routine operations and procedures, we will develop and archive standard operating procedures.  We will update standard operating procedures as needed.  Standard operating procedures will be made available at https://www.usu.edu/binghamresearch/team_pages/standard-operating-procedures.  All employees will review all applicable standard operating procedures annually.
Data Distribution
We will release raw or final datasets and all reports and publications to any party upon request.  We may require users of our generated data to obtain our permission before using the data in a publication or presentation.  Some data we collect may be protected by formal or informal nondisclosure agreements to safeguard the interests of private companies or others.  In these cases, we will release anonymized data upon request, and we will not release data that reveals identity or proprietary information.  Data requests may be made through our website at  https://www.usu.edu/binghamresearch/data-access.  We will make some datasets for download at that same URL, and when practicable we will make final datasets available for archival and free access at http://digitalcommons.usu.edu/ or in other public archives.
Data Quality
Data quality objectives for ambient air data collection are summarized in Appendix: Atmospheric Data Quality Objectives.  We will review collected data at least semiweekly to determine whether they meet data quality objectives.  Before beginning any new measurement, we will first determine data quality objectives for that measurement and establish a process by which data quality can be monitored.
Performance Measures
Performance measures for these goals will include:
· A list of the datasets we have archived in USU’s Digital Commons or otherwise made publicly available.
· A record that appropriate staff have reviewed data collection standard operating procedures annually.
· An assessment of our compliance with data quality objectives in our annual report.
[bookmark: _Toc158625177]Project Efficiency and Effectiveness
We will measure project efficiency by comparing performance measures against project cost, and we will measure project effectiveness by how well we are scoring on performance measures.  We will review performance measures annually and take corrective action as needed to improve performance. 
[bookmark: _Ref528153726][bookmark: _Toc158625178]Annual Project Objectives
[bookmark: _Int_jI7ZLW8B][bookmark: _Int_TDr1F9Wt][bookmark: _Int_fpMdOaLT][bookmark: _Int_DJEPDsdT][bookmark: _Int_7BfHcREt][bookmark: _Int_XSNkvXY5]The goals described in Section 3 are meant to be overarching and applicable to all the work we do.  In addition to these overarching goals, we will identify annual project objectives, which will be specific tasks to be performed to accomplish the goals in Section 3.  Each annual project objective will have specific performance on effectiveness.  Annual project objectives for the coming year, as well as our performance on the previous year’s objectives, will be included in our annual reports, which are available on our website: https://www.usu.edu/binghamresearch/papers-and-reports. 
[bookmark: _Ref487641883][bookmark: _Ref487641889][bookmark: _Toc158625179]Organization and Personnel
[bookmark: _Ref142058354][bookmark: _Toc158625180]Employed Positions
[bookmark: _Int_5uldy3hK]Table 6‑1 lists employed positions that may be utilized at the Bingham Research Center. Visit https://www.usu.edu/hr/compensation/job-descriptions for information about all possible positions at USU.  Visit https://www.usu.edu/hr/compensation/salary-grade-table for salary grades for full-time positions.
[bookmark: _Ref142058545][bookmark: _Ref142053279]Table 6‑1. Possible employed positions at the Bingham Research Center, along with job duties and minimum qualifications for each position.
	Position
	Job duties
	Minimum qualifications

	Student researchers

	High school student researcher
	· Undertake research activities as assigned by supervisor

	· 3.5 high school GPA
· Student at a local high school

	Undergraduate researcher
	· Undertake research activities as assigned by supervisor
	· 3.0 GPA for recent coursework
· Science coursework
· USU student

	Graduate researcher
	· Undertake research activities as agreed upon with supervisor and graduate committee
· Timely completion of coursework
· Timely completion of thesis/dissertation and related publications
	· Undergraduate degree in a related field
· USU student

	Research technicians

	Research Technician I
	· Design, build, and maintain research instrumentation and equipment
· Maintain and organize laboratory spaces and field sites
· Collect measurements in laboratory and field settings
· Manage databases and websites
	· Laboratory experience
· Electrical/electronics experience
· Familiarity with business software
· Coding experience

	Research Technician II
	· Same as I, with a greater degree of independence
	· At least one year of job experience in the areas described for I

	Research Technician III
	· Same as III, with a greater degree of independence
	· At least one year of job experience in the areas described for I 
· Associates degree or three additional years of experience

	Senior Research Technician
	· Same as III, but most tasks are carried out independently, with minimal supervision required
	· At least two years of job experience in the areas described for I
· Bachelor’s degree or five additional years of experience

	Research scientists

	All research scientists
	· Carry out scientific research
· Prepare research reports and peer-reviewed papers
· Present research results at scientific conferences, community meetings, and other events
· Participate in grant writing
· Work collaboratively with scientists and students at the Bingham Research Center
· Participate in USU-Uintah Basin campus functions 
· Build relationships and regularly interact with non-academic stakeholders
	· Demonstrated skill and experience in oral and written scientific communication commensurate with the job level of the applicant 
· Scientific understanding relevant to study area and commensurate with job level
· Commitment to chemical and physical safety
· Commitment to research integrity
· Skill in relating to others and building relationships with coworkers and stakeholders
· Ability to carry out tasks efficiently and independently

	Researcher I
	Work will be carried out with regular guidance and instruction from supervisor.  Will participate in writing reports, papers, and grants under direction of supervisor.  Less interaction with stakeholders.
	· Bachelor’s degree in chemistry, atmospheric science, environmental science, environmental engineering, or a related field, including experience with atmospheric research, and 3-5 years of experience with atmospheric research after completion of degree

	Researcher II
	Work will be carried out with regular guidance and instruction from supervisor.  Will participate in writing reports, papers, and grants under direction of supervisor.  Will work with more independence and skill than Researcher I.  Interaction with stakeholders as assigned.
	· Master's degree in chemistry, atmospheric science, environmental science, environmental engineering, or a related field, including experience with atmospheric research


	Researcher III
	Work will be carried out mostly independently, with guidance and instruction from supervisor as needed.  Will write reports and papers independently and regularly, with input from supervisor.  Will help with 
conception, planning, and writing of research grant proposals.  Will build relationships and interact with stakeholders with guidance from supervisor
	· Master's degree in chemistry, atmospheric science, environmental science, environmental engineering, or a related field, and 3-5 years of experience with atmospheric research after completion of degree, OR; 
· Doctoral degree in chemistry, atmospheric science, environmental science, environmental engineering, or a related field

	Senior Researcher
	Will lead out in planning and execution of research projects with minimal supervision.  Will write reports and papers independently and regularly, with minimal supervision.  Will conceive, plan, and write grant proposals independently and regularly, with minimal supervision.  Will independently build relationships and regularly interact with non-academic stakeholders.  Will build independent collaborations with other research entities.  May supervise students.
	· Master's degree in chemistry, atmospheric science, environmental science, environmental engineering, or a related field, and 6-10 years of experience with atmospheric research after completion of degree, OR; 
· Doctoral degree in chemistry, atmospheric science, environmental science, environmental engineering, or a related field, and 2-4 years of experience with atmospheric research after completion of degree
· Experience working with or supervising students or others
· Demonstrated ability to clearly explain scientific concepts to non-scientific audiences and engage successfully with diverse stakeholders, including those that may hold non-scientific views

	Lead Researcher
	Will lead out in planning and execution of research projects with minimal supervision.  Will write reports and papers independently and regularly, with minimal supervision.  Will conceive, plan, and write grant proposals independently and regularly, with minimal supervision.  Will independently build relationships and regularly interact with non-academic stakeholders.  Will build independent collaborations with other research entities.  Will recruit and supervise students.
	· Doctoral degree in chemistry, atmospheric science, environmental science, environmental engineering, or a related field, and 6-10 years of experience with atmospheric research after completion of degree
· Experience as a supervisor
· Demonstrated ability to clearly explain scientific concepts to non-scientific audiences and engage successfully with diverse stakeholders, including those that may hold non-scientific views
· Experience carrying out a research program independently
· Experience independently building relationships with stakeholders
· Demonstrated record of successful procurement of external research funding

	Research faculty

	Research assistant professor
	[bookmark: _Int_eqqXzYE6][bookmark: _Int_O3n9cemw][bookmark: _Int_WIwz6txj]Generally, duties and qualifications will be the same as senior researcher.  Faculty positions reside within USU academic departments, and additional or different duties and qualifications will be determined by the academic department.  Research faculty appointments must be approved by the Bingham Center administration. 

	Research associate professor
	Generally, duties and qualifications will be the same as lead researcher.  Faculty positions reside within USU academic departments, and additional or different duties and qualifications will be determined by the academic department.  Research faculty appointments must be approved by Bingham Center administration.

	Research professor
	Generally, duties and qualifications will be the same as lead researcher.  Faculty positions reside within USU academic departments, and additional or different duties and qualifications will be determined by the academic department.  Research faculty appointments must be approved by Bingham Center administration.

	Administration

	Director
	The director will also be a lead researcher or research faculty.  Directorial duties include managing the Center’s finances, supervision of staff, service as a member of the Uinta Basin campus leadership team, planning Center events, strategic planning, human resources activities, and others.
	· Same as for lead researcher

	Associate director
	An associate director, if appointed, will also be a senior or lead researcher or research faculty.  The associate director will assist the director in the director’s duties.
	· Same as for senior or lead researcher

	Program Development Specialist II
	[bookmark: _Int_Y90b3rW3]Work with Bingham Center and Statewide faculty and staff to prepare and submit research grant proposals.
Work with scientific staff at the Bingham Center in preparation of research reports and papers.
Coordinate research activities at the Bingham Center.
Responsible for the pre-award side for all Statewide Campuses.
Look for opportunities for Bingham Center and Statewide Campuses.
	· Master’s Degree or higher
· Grant writing experience
· Technical editing experience and/or teaching experience
· Experience working in higher education
· Basic software skills, i.e., Word, spreadsheets, Zoom



[bookmark: _Toc158625181]Annual Pay Increases 
In some cases, pay increases may be made when determined appropriate by the Bingham Research Center Director and approved by USU administrative staff.  In general, the Utah legislature determines the annual cost of living increases and annual discretionary increases for all full-time state employees, including those at the Bingham Center. USU administration may also direct how discretionary pay increases are distributed.  Except in cases of disciplinary action, all Bingham Center employees will receive the same annual cost of living pay increases as all USU employees.  Discretionary pay increases for full-time Bingham Center employees will be given according to the guidance in Table 6‑2.  The table also gives guidance for pay increases for student researchers.
Pay increases are determined in the spring of each year and become effective in July of each year.  Decisions about pay increases will be made by each employee’s supervisor with approvals from USU administration as outlined in USU policy.
As the table below shows, discretionary pay increases are, in most cases, dependent on achievement of one or more goals, which are set by the employee and approved by the employee’s supervisor.  Goals may be related to career development or job duties, and should be more than simply achieving the normal requirements of the employee’s position.
[bookmark: _Ref142056259]Table 6‑2. Requirements for receipt of annual discretionary pay increases.
	Position
	Increase
	Requirements to receive the increase

	Undergraduate researchers and high school student researchers
	Same as cost of living + discretionary increase for full-time staff

	· Demonstrated improvement in relevant knowledge and skills
· May include achievement of one or more goals, as determined in concert with supervisor
· Positive contribution to involved projects

	Graduate researchers
	Same as cost of living + discretionary increase for full-time staff
	· Demonstrated improvement in relevant knowledge and skills
· Positive contribution to involved projects
· Timely progress towards degree
Some academic departments may assess salary increases for graduate students separately.  In general, the Center will defer to academic department policies for graduate student pay.

	Research technicians
	Discretionary pay increase designated by legislature and USU administration
	· Demonstrated improvement in relevant knowledge and skills
· Positive contribution to the team and involved projects
· Achievement of one or more goals as agreed upon with supervisor.  Goals may be related to career development or job duties.

	Research scientists
	Discretionary pay increase designated by legislature and USU administration
	· Co-authorship on at least one peer-reviewed paper in the past year (Researcher I and II)
· At least one first-author peer-reviewed paper in the past year 
· Submission of at least one grant proposal in the past year (participation in proposal preparation for Researcher I, II, and II)
· Positive contribution to the team and involved projects
· Achievement of one or more goals as agreed upon with supervisor.  Goals may be related to career development or job duties.

	 Research faculty
	Discretionary pay increase designated by legislature and USU administration
	· Same as for research scientists

	Directors
	Discretionary pay increase designated by legislature and USU administration
	· Same as for research scientists, and
· Satisfactory administrative performance, as determined by supervisor

	Program development specialist II
	Discretionary pay increase designated by legislature and USU administration

	· Aid researchers and statewide staff in developing grant proposals.
· Provide technical editing of academic papers
· Aid in the drafting, development, and editing of reports
· Support other team members in their projects
· Achieve one or more goals as agreed upon with supervisor.  Goals may be related to career development or job duties.


[bookmark: _Toc158625182]Promotions
While student researchers may receive annual pay increases, they do not receive promotions.  Promotions of research faculty are determined by the academic department with which the faculty is affiliated.  Promotions for full-time staff at the Bingham Research Center will be determined as described in this section.  
Staff may be promoted within a position series (e.g., from Researcher II to Researcher III).  Research technicians may also be promoted to a research scientist position.  Lead researcher is the highest staff position at the Center.  Appointment to the administrative positions of director and associate director (if assigned) will be determined by the associate vice president who oversees the USU Uintah Basin campus.  
If a supervisor determines that an employee’s job duties have changed or need to substantially change, and that the change in duties merits a change in the employee’s job title, the change or promotion may occur as outlined in USU policy, with all appropriate approvals.  In all other cases, full-time staff desiring to promote to a new position may apply for promotion at any time, if the following requirements are met:
1. Satisfactory performance in the duties of the employee’s current position, or an equivalent position at USU, over a period of approximately five years.  Table 6‑1 provides generic job duties for each position.  Actual duties will be listed in the employee’s job description.
2. Meeting the minimum qualifications of the position to which the employee wishes to be promoted, as described in Table 6‑1.
3. Demonstration that the employee can satisfactorily accomplish the job duties for the position to which the employee wishes to be promoted.
An employee wishing to be promoted will first visit the employee’s current supervisor to determine whether the supervisor feels the employee is ready for the desired promotion.  Next the employee will prepare a current resume or curriculum vitae and a brief promotion proposal document that includes:
1. A summary of accomplishments and performance highlights for the employee’s current position.
· Half page or less for technicians and researcher I and II, one page for researcher III, senior, and lead
2. An explanation of how the employee meets the qualifications of the position to which the employee wishes to promote.
· One paragraph
3. A written plan for how the employee will succeed in the new position.  The plan should be chronological, contain specific actions the employee will undertake, and cover a period of at least five years.
· The length of this section may vary but should be no more than two pages.  The plan may include education or other formal training, development of technical or professional skills, carrying out specific projects, goals for publications or grant funding, plans for supervising students or others, etc. 
A committee of at least two other full-time Bingham Center staff will review the documents. The committee will include the employee’s current supervisor.  The committee will make a recommendation for or against promotion to the Center director.  The committee may ask the employee for more information before making a recommendation.  If the committee recommends against promotion, they will provide detailed information to the employee to explain the recommendation, and the employee’s supervisor will work with the employee to prepare an action plan for the promotion.
If the committee recommends the promotion to the director, the director will seek the approval of the associate vice president of the USU Uintah Basin campus.
In general, salary increases associated with promotions will follow the guidance in USU’s salary grade table (see links in Section 6.1).  Actual increases will be agreed upon by the staff member and the staff member’s supervisor, with the approval for the Center director and the associate vice president of the USU Uintah Basin campus. 
[bookmark: _Toc158625184]Staff Training
We will hold an annual meeting for all staff members and students to review our management documents and discuss how to implement them.  This meeting will include:
1. A review of this management plan.
2. A discussion of our goals and objectives for the coming 12-month period, how best to carry them out, and assignments for doing so.
3. A discussion about whether we are meeting the goals and objectives outlined in the management plan and in our research projects, corrective actions we need to make, and an assessment of changes we need to make to goals and objectives for the coming year.
We will also hold regular staff meetings to plan and aid in the execution of our work and to provide training.
[bookmark: _Ref487715087][bookmark: _Toc158625186][bookmark: _Ref466359330][bookmark: _Toc466897832]Appendix: Atmospheric Data Quality Objectives
Data quality objectives for ambient air data collection are summarized in Table 8‑1.  We will review collected data weekly (for ambient air data) or daily (for emissions data) to determine whether they meet the objectives outlined in Table 8‑1.  If these objectives are not met, we will take action to correct the issues.  Additional maintenance and repair not included in Table 8‑1 will also be conducted according to best practices and instrument manufacturer specifications.  All maintenance, repair and calibration procedures will be recorded in electronic logbooks.  Data quality objectives for measurements that are not routine will be project-specific and are not included here; in all cases we will establish data quality objectives prior to collecting measurements.  
[bookmark: _Ref487714985]Table 8‑1. Summary of data quality objectives.
	Measurement
	Requirement
	Frequency
	Acceptance Criteria
	Action if Criteria Not Met

	Ozone 
	3-point calibration check
	Weekly if automated, every two weeks if manual
	+/- 5% of expected concentration or within 5 ppb of zero for zero calibrations 
	Recalibrate, or repair/replace instrument, correct or invalidate data if greater than +/- 7%.

	
	5-point calibration check
	Beginning and end of measurement season
	Same as above, and r2 for regression curve >0.99
	Recalibrate, or repair/replace instrument, correct or invalidate data

	PM2.5 filter sampling—field operations
	Flow rate during sampling
	Every sample, check after sampling
	Average flow rate of 15.9-17.5 Lpm, CV <10%
	Recalibrate, or repair/replace instrument, correct or invalidate data

	
	Leak and Flow Check
	Every 2 months
	Flow must be 16.2-17.2 Lpm (+/- 3%), and leak check must pass
	Recalibrate flow meter.  Invalidate data if greater than +/- 7%.

	
	Temperature and Pressure check
	Every 2 months
	+/- 3°C
+/- 10 mm Hg
	Calibrate temperature and/or pressure sensors.  Invalidate data if +/- 5°C or +/- 15 mm Hg.

	PM2.5 filter sampling—lab analysis
	Balance check
	Every day of use, at beginning and end of weighing
	+/-5 mg—using 200 mg and 500 mg working standard weights
	Check with primary standard weights, troubleshoot balance.  Invalidate filter weighings if not bracketed by successful standard weighings

	
	Obtaining consistent filter weights
	Each filter, during weighings before and after sampling
	Condition for >/= 24 hr, then weigh once daily until 3 successive weights are all within +/- 15 mg
	Allow more conditioning time, try weighing again, throw out filter, other troubleshooting as needed.  

	
	Lab Blanks
	One for each set of filters weighed
	Average weight during initial weighing and final weighing must be within +/- 15 mg
	Troubleshoot and solve problem

	
	Field Blanks
	Once every 3 months
	Average weight during initial weighing and final weighing must be within +/- 30 mg
	Troubleshoot and solve source of contamination

	
	Compare working and primary gravimetric standards
	Every 3 months
	Both must agree within +/- 5 mg
	Troubleshoot and solve problem

	PM2.5 and PM10 via Beta Attenuation Monitor
	Clean sample inlet and virtual impactor
	Beginning and end of measurement season
	
	

	
	Flow Rate and Leak Check
	Every 2 months
	+/- 5%, must pass leak check
	Recalibrate flow, invalidate data if greater than +/- 7%. 

	
	Blank check and offset adjustment
	Once per year
	
	Adjust zero offset if needed

	
	Ambient temperature and pressure check
	Every 2 months
	+/- 3°C
+/- 10 mm Hg
	Calibrate temperature and/or pressure sensors on BGI.  Invalidate data if +/- 5°C or +/- 15 mm Hg.

	NOx and/or NOy
	3-point NO calibration check
	Weekly 
	+/- 5% of expected concentration or within 3 ppb of zero for zero calibrations (for NO and NOx or NOy)
	Recalibrate, or repair/replace instrument, correct or invalidate data if greater than +/- 7%.

	
	5-point NO calibration check
	Beginning and end of measurement season
	Same as above, and r2 for regression curve >0.99 (for NO and NOx or NOy)
	Recalibrate, or repair/replace instrument, correct or invalidate data

	
	NO2 calibration check via gas phase titration
	Weekly
	+/- 5% of expected concentration (for NOx or NOy)
	Recalibrate, or repair/replace instrument, correct or invalidate data if greater than +/- 7%.

	
	NOy calibration check via HNO3 and organic nitrate permeation tubes
	Once during each measurement season
	+/- 20% of expected concentration (for NOx or NOy)
	Recalibrate, or repair/replace instrument, correct or invalidate data if greater than +/- 25%.

	Canister sampling for volatile organic compounds
	Check canister pressure before use
	Every deployment
	Must be less than 
-22 “Hg.  
	Don’t use the can, inspect and repair can if necessary

	
	Check pressure upon receipt of can
	Every canister
	Must be within +/-2 PSI of that reported during field retrieval
	If not the same, invalidate sample

	
	Calibration of GC-FID and GC-MS for each compound measured
	Every analytical run
	R2 must be >0.99
	Re-run samples

	
	Canister cleaning check
	Every fourth batch of cans cleaned
	All compounds must be less than 1 ppb
	Increase cleaning time or temperature

	
	Zero check 
	Every analytical run
	All compounds must be less than 1 ppb 
	Re-run samples

	
	Duplicate sample
	Every analytical run
	Average difference for original and duplicate must be <15%
	Re-run samples

	
	Laboratory spike 
	Every analytical run
	Average difference from expected must be <15% 
	Re-run samples

	Methane/total non-methane hydrocarbon real-time GCs
	3-point calibration check with methane and propane
	Weekly 
	+/- 5% of expected concentration or within 50 ppb of zero for zero calibrations
	Recalibrate, or repair/replace instrument, correct or invalidate data if greater than +/- 10%.

	
	5-point calibration check with methane and propane
	Beginning and end of measurement season
	Same as above, and r2 for regression curve >0.99
	Recalibrate, or repair/replace instrument, correct or invalidate data

	Wind speed and direction
	Check against NIST-traceable standard in ambient air, and zero check for wind speed
	Once per measurement season
	Difference of <1 m s-1 for wind speed, difference of 20 degrees for wind direction
	Recalibrate, or repair/replace instrument, correct or invalidate data

	Temperature
	Check against NIST-traceable standard in ambient air
	Once per measurement season
	Difference of <1 degree Celsius
	Recalibrate, or repair/replace instrument, correct or invalidate data

	Humidity
	Check against NIST-traceable standard in ambient air
	Once per measurement season
	Difference of <5% humidity
	Recalibrate, or repair/replace instrument, correct or invalidate data

	Barometric Pressure
	Check against NIST-traceable standard in ambient air
	Once per measurement season
	Difference of <2 mbar
	Recalibrate, or repair/replace instrument, correct or invalidate data

	Solar radiation
	Check against NIST-traceable standard in ambient air
	Once per measurement season
	Difference of <50 W m-2
	Recalibrate, or repair/replace instrument, correct or invalidate data
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