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1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 ENVIRONMENTAL SYSTEM TO BE EVALUATED 

This project seeks to improve the identification and quantification of biomass burning 

plumes impacting El Paso, TX through new long-term monitoring technologies for black carbon 

(BC, or elemental carbon) and brown carbon (BrC, or light absorbing organic carbon).  This is a 

critical component of developing a strategy to meet National Ambient Air Quality Standards 

(NAAQS) in El Paso. 

1.2 PROJECT SPECIFIC OBJECTIVES 

This project will provide an in-depth evaluation of the Tricolor Absorption Photometer 

(TAP) and aethalometer and their abilities to continuously monitor and characterize BC and BrC 

from biomass burning.  Field operations will be conducted by groups from Baylor University 

(BU) and the University of Houston (UH).  We hypothesize that El Paso, TX will experience a 

range in Absorption Ångström Exponents (AAE) values which can be utilized to derive impact 

from biomass burning events.  Changes in AAE can be driven by shifts in emission contribution 

between fossil fuel combustion and biomass burning.  Thus, a field campaign, (BC)2 El Paso, 

will be completed to identify and characterize biomass-burning events, utilizing AAE and co-

located nephelometer and carbon monoxide (CO) instrumentations.  In addition, the instrument 

evaluation of the TAP will help TCEQ determine the suitability of this instrument for future 

deployment in Texas for characterization of biomass burning impacts. 

 

  



QAPP  (BC)2 El Paso  

 

 

6 

 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 KEY PERSONNEL 

The following flow chart identifies the key personnel at each organization that are 

responsible for the quality assurance (QA) and deliverables listed in this document. 
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2.2 PROJECT SCHEDULE 

The schedule for this project and key milestones are listed in Table 1 below. 

 

Deliverable Date 

Deliverable 1: AQRP approved Work Plan, Budget, 

Budget Justification, and Quality Assurance Project 

Plan 

Submitted within 10 days of signing 

Master Subaward agreement 

Deliverable 2: A Monthly Progress Report The 8th of each month from the month 

after receiving Notice to Commence 

through August 2019 

Deliverable : Monthly Financial Status Report The 15th of each month from the month 

after receiving Notice to Commence 

through August 2019 

Deliverable 3: Quarterly Report Specific dates will be assigned after 

receiving Notice to Commence through 

August 2019 and will be blocked in 

three-month coverage periods 

Deliverable 4.1:  Draft Report 

Deliverable 4.2:  Final Report 

4.1: Thursday, August 1, 2019 

4.2: Tuesday, September 3, 2019 

Activities 

Purchase TAP and preparation of all instrumentation Notice to Commence  

Field deployment to El Paso area, (BC)2 El Paso 8-10 weeks after Notice to Commence – 

June 30, 2019 

Data reduction, QA/QC, and analysis Field deployment – August 31, 2019 

Table 1. Project Deliverables and Activities, with Due Dates 
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3. SCIENTIFIC APPROACH 

3.1 SAMPLING DESIGN    

We will conduct a multi-month field deployment of two tricolor absorption photometers 

(Bechtel, Inc. TAP), a seven-channel aethalometer (Magee Scientific AE42), and a three-

wavelength nephelometer (TSI 3563) to characterize BC and BrC during (BC)2 El Paso.  We will 

use this BC and BrC optical properties as a proof-of-concept study to identify when biomass 

burning plays an important role in El Paso pollutant concentrations.  The preferred sampling site 

will have additional aerosol measurements as well as CO and meteorological parameters either 

collocated or in close proximity.  

3.2 GENERAL APPROACH AND MEASUREMENT PROCESSES 

Biomass burning, which can include wildfires, agricultural burning and residential wood 

smoke, emits particulate matter (PM) and a wide range of gas phase pollutants.  PM emissions 

from biomass burning are predominantly carbonaceous, with aerosol absorbance from both black 

carbon (BC, or elemental carbon) and brown carbon (BrC, or light absorbing organic carbon [1]. 

Biomass burning plumes can also impact ozone (O3), particulate matter (PM) and secondary 

organic aerosol (SOA), through emission of NOX (nitric oxide; NO and nitrogen dioxide; NO2), 

sulfur dioxide, ammonia, and volatile organic compounds (VOCs).  AQRP Project 16-008 (PI 

Wang) and AQRP Project 16-024 (PI Lonsdale) identify biomass burning plumes from out-of-

state as a significant sources of regional background air pollution in Texas including O3 and 

PM2.5.   

Meteorological conditions can drive regional biomass burning plumes into El Paso from 

across state and international boundaries [2]. The complexity of El Paso regional air pollution is 

heightened by its arid climate, topography, frequent temperature inversions and proximity to 

Juarez, Mexico; all of which have resulted in periodic increases in O3, carbon monoxide (CO), 

and PM [3]. The Texas AQRP Priority Research Areas for 2018-2019 identified El Paso, Texas, 

as an area which needs additional O3 and PM studies, including deployment of new monitoring 

technologies to identify episodes of biomass burning.   

Biomass burning plumes can be identified utilizing absorption measurements of BC and 

BrC.  Specifically, high AAE values (2-4.5) indicated the presence of BrC, which absorbs shorter 

ultraviolet wavelengths, while BC should exhibit AAE values closer to 1 (as it absorbs 

consistently across the visible spectrum). Biomass burning is a source of atmospheric BrC and 

BC, while motor vehicle exhaust will predominantly emit BC. AAE values are calculated for 

specific absorption coefficient pairs, i.e. a short and long wavelength pair.  Most recently, Laing 

et al., outlines the use of TAP aerosol light absorption coefficient measurements (σabs at three 

wavelengths), nephelometer aerosol light scattering coefficient measurements (σscat at three 

wavelengths) and CO to identify both regional and long-range biomass burning events at MT 

Bachelor, Oregon [1].  Biomass burning events can also experience variability as the flaming 
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condition (e.g. flaming, flames and smoldering, and smoldering) and long range transport of the 

fire emissions are capable of altering the relative contribution of BC and BrC to AAE.   

 

4. SAMPLING PROCEDURES 

4.1 SITE SPECIFIC FACTORS 

 

While the sampling location is still to be determined, site infrastructure will primarily be 

supported under a separate award from the TCEQ.  In general terms, Baylor University’s 

atmospheric sampling trailer is planned for deployment to the El Paso area.  This trailer has 

previously been used for both trace gas and aerosol sampling and has provisions for the 

installation of sampling equipment and inlets.  Integration and trailer preparation will take place 

in Waco and/or Houston prior to deployment for (BC)2 El Paso. 

4.2 SAMPLING PROCEDURE 

Because the particle instruments (TAPs, aethalometer and nephelometer) are semi-

continuous (TAP) and continuous (nephelometer) techniques, special handling 

techniques/precautions for collected matrices are not necessary.  A logbook will be kept for 

instrument operators to log information on the instruments on an as needed basis. 

4.2.1 Tricolor Absorption Photometer 

A 3λ tricolor absorption photometer (TAP; Model 2901, Brechtel Inc., Hayward, CA) 

measures aerosol light absorption at wavelengths 365 (UV), 528 (green), and 652 (red) nm. TAP 

uses 10 solenoid valves to cycle through 8 filter spots and 2 reference filter spots. The LED light 

source simultaneously shines through the sample and reference spots loaded with 47 mm glass-

fiber filter (Brechtel TAP-FIL100). The reference spot allows a measurement by difference 

approach in the TAP so the increase in light attenuation due to deposited particles on the sample 

spot is directly compared to the light attenuation of a reference spot. This allows attenuation by 

collected aerosol to be distinguished from attenuation by the blank filter (see Appendix A: TAP 

Operations Reference Manual). The TAP is set to rotate to the next filter spot when a filter spot’s 

transmission reaches user-set value and the reference channel gets altered whenever the sample 

spot is changed. Each of the 8 sample spots is separated from the other by O-rings that clamp the 

filter material to prevent any inter-spot leakage. The air flow passes through the filter and into a 

solenoid valve controlled by the TAP Reader software.    

Filter changes are the primary TAP maintenance. These filter changes on the TAP require 

minimal tools and consumables and little time.  Items required for a filter change include a 

torque driver, replacement filter, tweezers, and zip-lock plastic bag. The standard operating 

procedure for changing a TAP filter has been described (with photos) in the TAP Model 2901 

UV system manual (Appendix A).   
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Filter area and wavelength corrections 

 Bond et al. presented correction for the Particle Soot Absorption Photometer (PSAP) to 

account the error in filter-based measurement of light absorbing aerosols [4]. As the TAP 

operates under the same principles, this correction will be applied to the TAP in the current 

project [5]. This correction uses a reference absorption determined as the difference between 

light extinction and light scattering by suspended particles. Bond et al. suggested that differences 

within instruments requires correction for true flow rates (Qtrue) and filter spot area (Atrue) and 

hence the adjusted absorption coefficient (σadj
*) for PSAP was derived as below: 

σadj
*
 = (QPSAP / Qtrue) (Atrue / Aref) σPSAP      (1) 

where QPSAP, Atrue and σPSAP are flow rate, filter spot area and reported absorption coefficient of 

PSAP. 

 Ogren (2010) further elaborated the correction and the alternative σadj was derived [6]. 

The filter spot area internally used by PSAP (APSAP = 17.83 mm2) and the measured spot area of 

the manufacturer reference instrument (Aref = 20.43 mm2) was corrected as below: 

σadj = (APSAP / Aref) σadj
* = (17.83 / 20.43) σadj

* = 0.873 σadj
*    (2) 

Equations (1) and (2) are based on equations (1 and 12) in Bond et al and equation (6) in Ogren 

(2010) which further yields the true aerosol absorption coefficient, calculated as: 

σap = 0.873 (QPSAP / Qtrue) (Atrue / APSAP) (σPSAP / K2) – (K1 / K2) σsp   (3) 

where σap and σsp are aerosol absorption coefficient and aerosol scattering coefficients 

respectively and K1 and K2 are the calibration constants representing the response of the 

instrument to scattering and absorption respectively. Bond et al also reported the numerical 

values of K1 and K2 to be 0.02 ± 0.02 and 1.22 ± 0.20, respectively when the measurements were 

made at a wavelength of 550 nm [4]. 

Later Virkkula et al. (2005) reported that the correct wavelength of the instrument to be 

574 nm instead of 550 nm used by Bond et al. [7]. After the wavelength adjustment Ogren 

reported the correction for measurements of scattering and absorption at wavelength λ becomes 

σap [λ] = 0.85 (QPSAP / Qmeas) (Ameas / APSAP) (σPSAP [λ] / K2) – (K1 /K2) σsp [λ] (4)   

where Qmeas and Ameas are the measured flow rate and filter spot areas of the instrument. In TAP, 

Qmeas = QPSAP and Ameas = APSAP, so equation (4) simplifies to 

σap[λ] = 0.85 (σPSAP[λ] / K2) – (K1 / K2) σsp[λ]     (5) 

Acquiring of real-time σsp data requires instrument like nephelometer run parallel to TAP. As 

notified in the TAP user manual (Photometer, n.d.), depending on the version of software, we 

have an option to define σsp. If we don’t have this option, then the program calculates 

σap[λ] = 0.85 (σPSAP[λ] / K2)        (6) 
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Absorption Ångström Exponents Calculations 

The Absorption Ångström Exponent (AAE) can be derived from the σap (equation 6) for 

each wavelength pair (365, 528, 652 nm). Equation (7), serves as an example of this a 

calculation. 

AAE = -log(σap[365]/ σap[652])/log(365/652)     (7) 

  

Wavelength dependence of optical parameters 

TAP and nephelometer do not have directly coinciding wavelengths for comparisons. 

TAP measures absorption coefficients at 467, 528, 652 nm (365 nm UV option) whereas TSI 

integrating nephelometer measures scattering coefficients at 450, 550 and 700 nm. Thus, the 

comparison parameters have to be extrapolated or interpolated to the same wavelengths.  

Bond et al. reported absorption coefficient wavelength dependence exponent λ-0.5 

(ranging up to 1) and converted PSAP measurement from 550 to 574 nm using the equation as 

below [4]: 

σPSAP[574] / σPSAP[550] = (574 / 550)−0.5       (8) 

However, applying equation (7) depends upon the particle size distribution. Cesnulyte et al. used 

a similar equation to extrapolate another aerosol optical property, aerosol optical depth (AOD) 

from 500 to 550 nm, where the exponent used is an Angstrom exponent calculated from the 

AOD data for the wavelength range 440-870 nm [8]. 

The linear and quadratic interpolation techniques have been used by Tripathi et al. to 

derive an AOD value at 550 from the available wavelength [9]. The R2 values are then compared 

to choose between first and second-degree interpolation. This method will be assessed for use in 

the current project. 

RH dependence of optical parameters 

The scattering by fine mode aerosol fraction contributes largely to the total aerosol 

extinction (~88%) and the extinction coefficient (σext= σsp + σap) is enhanced at high ambient RH 

[10]. The effect of RH on the growth of the particles and subsequently on σext was corrected by 

Dey and Tripathi [10] using the equation below: 

For fine mode; 

σext;RH = σext;dry (1 + a (RH/100)b )       (9) 

   

For coarse mode; 

σext;RH = σext;dry (1 - (RH/100)-h )       (10) 

where,  
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σext;RH = σext due to enhanced scattering by hygroscopic particles at higher RH as compared with 

dry-state extinction coefficient 

‘‘a,’’ ‘‘b’’ and ‘‘h’’ are empirical fitting parameters and their values at each wavelength are 

include in Dey and Tripathi [11].  These corrections will be assessed for use in the current 

project with data collected during (BC)2 El Paso. 

4.2.2 Aethalometer 

 

AE42 aethalometer (Magee Scientific, Berkeley, CA) measures light attenuation at seven 

different wavelengths (370, 470, 520, 590, 660, 880 and 950 nm). The aerosol stream is drawn 

through a spot on a filter at user-set flow rate. The detector measures the intensities of light 

transmitted through the sample spot versus the unexposed portion of the tape (reference spot) 

after being transmitted through aerosols which were continuously deposited on a quartz fiber 

filter. As the absorbing aerosols accumulate on the sample spot, the intensity of light 

transmission through the sample spot decreases. This decrease in light intensity is interpreted as 

an increase in the amount of collected aerosols which is divided by known air-flow volume to 

calculate the concentration. The aethalometer manufacturer (Magee Scientific) calibrated the 

instrument based on the assumption that the change in aerosol light attenuation coefficient (m−1) 

is proportional to BC concentration (g m−3) through a constant called specific absorption cross 

section (m2 g−1). The aethalometer can also be operated to report aerosol absorption, similar to 

the TAP and has a similar set of reported corrections which will be assessed for application to 

the (BC)2 El Paso campaign [12, 13].  

Absorption Ångström Exponents Calculations 

Similar to the AAE calculation for the TAP, AAE will be calculated using data from the 

aethalometer (see example equation 11).   

AAE = -log(σap[370]/ σap[880])/log(370/880)     (11) 

 

4.2.3 Nephelometer  

Light scattering (bsp) will be measured using a TSI Model 3563 nephelometer (Appendix 

B: Nephelometer Operations Reference Manual).  In most integrating nephelometers, a white 

light source is used to illuminate the air sample, and light scattered by particles (and gases) at a 

particular wavelength is measured using a photomultiplier tube. In this project, a three-

wavelength instrument is used (450, 550, and 750 nm; blue, green, and red, respectively). Filters 

in front of the PMT’s (Photomultiplier tubes) are used for wavelength selection.  In addition, the 

TSI instrument provides a separate measurement of particle back-scatter (bscat). The instrument 

automatically calculates Rayleigh scattering from internally measured temperature and pressure 
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and corrects the reported signal for those factors. Averaging time will be determined based on 

the performance of the aethalometer and TAP instruments. 

 

5. MEASUREMENT PROCEDURE 

Measurement and analytical methods are described in Section 4 SAMPLING 

PROCEDURES.  Instrumental calibrations and blanks/zeros are described in Section 6 

QUALITY METRICS. 

6. QUALITY METRICS 

6.1 QUALITY CONTROL CHECKS 

6.1.1 GENERAL INFORMATION 

Comparability is achieved when the results are reported in standard units to facilitate 

comparisons between the data from this project and other similar programs.  In order to 

accomplish this objective, the reporting units for the ambient monitoring performed here will 

adhere to standard units for aerosols including µg m-3 and AAE. 

The student or technician assigned to a specific monitoring instrument is responsible for 

operating samplers and providing minor corrective actions on equipment when required. 

Equipment problems are generally detected through a failed sample run or through performing 

routine quality control (QC) checks on a routine basis. The QC checks that are performed on the 

sampling equipment vary by instrument and are described in the citations referenced previously 

and the Appendices (A and B).  When a major equipment problem is involved, the manufacturer 

is to be contacted, and their responsibility is to follow up on restoring the equipment to its proper 

operating status. This may be accomplished through telephone consultation with the student or 

technician, which may result in the removal of the equipment from the site for repair.  Any 

equipment problems that can result in the loss of data are addressed with a high priority.  All 

situations requiring corrective action will be documented in activity logs.  Some specific QC 

protocols will be discussed following definitions for quality metrics that will be used.  An 

attempt is made to provide adequate information from which to estimate and control the 

uncertainty and potential limitations of measurements generated by the monitoring.  QC 

activities are generally applied to portions of a measurement process that are both critical to 

measurement quality and practically subject to evaluation and control.  The portions of any given 

measurement process that are both critical and subject to evaluation and control vary with the 

measurement being made and the method used.  The QC protocol used for any given 

measurement process may include some or all of the following: 

a.) Sampling system contribution to the measurements; 

b.) Measurement system contribution to the measurements; 



QAPP  (BC)2 El Paso  

 

 

14 

c.) Qualitative performance of the method; 

d.) Quantitative performance of the method; 

e.) Precision of the measurements; and 

f.) Accuracy (bias) of the measurements. 

Prior to deployment, the equipment will be powered up, operating parameters will be 

checked, and the instruments will be tested.  The purpose is to run operational checks to catch 

problems prior to field deployment, repair all malfunctioning equipment, and familiarize the staff 

with the equipment.  Routine preventive maintenance procedures also are performed 

continuously during deployment.  Routine preventive maintenance procedures and schedules for 

aerosol measurements are described in individual instrument service manuals or accepted 

operations reference manuals.  Generally, students or technicians are responsible for all 

maintenance of monitoring systems.  A backup student or technician may be called if the primary 

student or technician is not available.  If problems are observed with particular instruments after 

being deployed, the manufacturer is to be contacted, and tests are performed to solve the 

problem.  Corrective maintenance procedures also follow the manufacturer's recommendations in 

the instrument service manuals.  To facilitate such procedures, some spare parts are maintained 

on hand to facilitate rapid repair of common maintenance needs, while others are acquired on an 

“as needed” basis.  Spare parts are receipted, installed according to the manufacturer’s 

instructions, and tested to ensure correct instrument operation. 

It should be stressed that data that do not meet acceptance criteria (for any of the 

instruments used) will have an associated flag attached in electronic files containing the data.  In 

addition, laboratory notebooks will be used by personnel and will be used to specify data flags 

manually.  In the interest of space, this is not included as a ‘corrective action’ in tables and 

discussions that follow. 

6.1.2 DETECTION LIMIT 

Detection limits will be expressed in units of concentration and reflect the smallest 

concentration of a compound that can be measured with a defined degree of certainty.  The 

analytical instrument detection limit (IDL) for other parameters will be established with the 

application of available standards according to 40 CFR Part 136, Part B, where applicable. 

6.1.3 BLANKS/ZEROS 

The system contribution to the measurement results is determined by analysis of a blank 

or "zero air" (filtered air) level as part of each calibration and span check.  The reference spot in 

the TAP and aethalometer serve as this blank or zero; since this is a continual comparison, the 

rest of this discussion pertains to the nephelometer. As part of the calibration, this zero level is 

used along with the upscale concentrations to establish the calibration curve.  As part of the span 
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check in the nephelometer, this level is used as a quality control check for monitor zero drift.  If 

a method is found to have a system contribution for a target parameter at a concentration greater 

than three times the detection limit or greater than 10 percent of the median measured value for 

the parameter (whichever is larger), efforts must be taken to remove the contribution.  Any 

system contribution for a target parameter (or for another constituent that interferes with analysis 

for a target parameter) that is above the detection limit must be thoroughly characterized such 

that the extent of influence on the target parameter measurement certainty is well understood.  

This may require an elevated frequency of blank analyses for an adequate period to characterize 

the contribution.  A data flag will be used when values in the blank sample measurements 

indicate a contribution to the sample measurement result that is determined to be significant 

relative to the quality objectives specified for the measurement. 

6.2 QUALITY ASSURANCE OBJECTIVES 

The following sections describe the quality assurance objectives for this project.  The 

findings of these activities will be included in the final reports.   

6.2.1 PRECISION 

Precision is a measure of the repeatability of the results. Estimates of precision are 

assessed in different ways for different measurement technologies. 

 Precision for measurements from continuous monitors will be estimated by analysis 

of a test atmosphere containing the target compounds being monitored.  Precision for 

trace gases is estimated from precision checks that are done as part of routine span 

checks of the monitors.  This precision check consists of introducing a known 

concentration of the pollutant into the monitor in the concentration range required by 

40 CFR Part 58.  The resulting measured concentration is then compared to the 

known concentration.  

 Analytical measurement precision for other species will be estimated by the 

comparison of replicate analyses of the test atmosphere containing the target 

compound or comparison to other data products, as appropriate. Precision can also be 

tested by direct comparison of the two TAP instruments operated simultaneously [5]. 

6.2.2 ACCURACY 

Accuracy is the closeness of a measurement to a reference value and reflects elements of 

both bias and precision.  Accuracy will be determined by evaluating measurement system 

responses for replicate analysis of samples containing the compounds of interest at 

concentrations representative of the ambient atmospheres typically being monitored during the 

study as outlined in 40 CFR 58.  Note that technical system audits are not required for a 

Category III QAPP. 
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6.2.3 COMPLETENESS 

Data completeness is calculated on the basis of the number of valid samples collected out 

of the total possible number of measurements.  Data completeness is calculated as follows: 

 

% Completeness = (Number of valid measurements x 100)/Total possible number of 

measurements 

6.3 DATA AUDITING 

Technical Systems Audits are not required for this project.  Audits of data quality 

(minimum 10%) will be performed by visual inspection of the data, comparison of the data to the 

QA/QC criteria described in this document, and comparison with other measurements, as 

applicable.  Data that passes these examinations will be deemed acceptable.  Should data not 

pass examination on one or more of the checks, the data will be further examined by the 

researchers and as appropriate may be flagged as invalid, valid, or valid but having failed a 

check. 

6.4 INSTRUMENT SPECIFICS 

6.4.1 TAP (calibration QA/QC description) 

During the (BC)2 El Paso sampling campaign, factory calibrated brand-new TAPs will be 

used. The flow sensors, inlet flow temperature and case temperature of TAPs will be calibrated 

at the beginning of the sampling campaign. It requires no calibration other than periodic checks 

of the air flow meter response. The collocated TAP measurements will be performed for intra-

instrument checks. Data corrections will be completed as described previously. 

6.4.2 Aethalometer (calibration QA/QC description) 

The Aethalometer is a self-contained, automatic instrument. A new filter tape will be 

installed at the start of the (BC)2 El Paso campaign. It requires no gas cylinders, and little 

operator attention if operating well. It requires no calibration other than periodic checks of the air 

flow meter response. At the beginning of the sampling and during each filter spot advancement, 

AE-42 goes through all the regular checks for flow, leakages and lamp intensities. The 

aethalometer AE-42 data requires several corrections such as multiple light scattering effects 

within the filter, the “shadowing” effect due to filter loading and higher aerosol attenuation 

coefficient reported by AE-42 than actual air-borne aerosol absorption coefficients will be 

adjected as suggested by the previous studies [12, 14, 15].   
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6.4.3 Nephelometer 

Calibration of the integrating nephelometer will be performed at least twice during the 

project using the detailed procedures in the Model 3563 Integration Nephelometer Operation 

Service Manual.  A calibration will be performed at the beginning of the project and at the end of 

the project. Additional calibrations will be performed only when a span gas check has shifted. 

Span checks will be performed biweekly with filtered air as the low span level and carbon dioxide 

(CO2) as the high span level. The zero-background will be checked every hour for 5 minutes. These 

performance checks are based on the recommendation of the TSI service manual and the TSI 

Model 3563 Integrating Nephelometer Reference Manual (1 July 2014) written by Patrick J. 

Sheridan and John A. Ogren for use by the World Meteorological Organization (WMP) and Global 

Atmosphere Watch (GAW) program.  

 

7. DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

The data will be provided in time-stamped delimited text format, likely in 5- or 10-

minute averages, suitable for use in a database to the TCEQ.  Data will include the time series of 

all parameters discussed above. 

The general statistics to be used are considered standard so little detail is provided here.  

Metrics to be used include averages, medians, standard deviations, diurnal profiles, and similar 

values.  Time series will be inspected to identify commonalities, and regression analysis will be 

used to determine relationships between specific variables.  These will be applied to both the 

output data generated from the measurements as well as to parameters derived from these 

measurements.   

 

8. REPORTING 

8.1 DELIVERABLES 

Deliverables for this project will include: 

 Monthly reports including accomplishments, problems encountered and corrective 

actions, goals for the next reporting period, and a description of the project’s 

progress as described above. 

 Quarterly reports written to be understandable by a reasonably well informed lay 

person and without excessive technical language.  These reports will discuss 

general activities, preliminary findings (if any), and progress towards project goals. 

 Draft final and final reports describing all activities and summarizing all findings, 

including the 10% Audits of Data Quality required by this category level of QAPP.   
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8.2 FINAL PRODUCT 

The final report will include descriptions of the (BC)2 El Paso field campaign including 

site and instrumental information, time series of all collected data, and preliminary statistical 

analysis of the data, and an evaluation of the technical feasibility of one or more of these 

instruments to be utilized in a monitoring network in El Paso as well as other regions for the 

quantification of the relative contribution of biomass burning to the overall aerosol loading. The 

final report may also include recommendations for future work (depending on the outcome of 

this project). 

Drafts of journal manuscripts based on the work performed as part of this project will be 

presented to the TCEQ upon submission to the journal.  Manuscripts are likely to include 

attempts to analyze these data in manners that will elucidate the relative contribution of biomass 

burning as well as the suitability one or more of these instruments to be utilized in a monitoring 

network to identify relative contributions of biomass burning. 
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APPENDIX A: TAP OPERATIONS REFERENCE MANUAL 
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APPENDIX B: NEPHELOMETER OPERATIONS REFERENCE MANUAL
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