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EXECUTIVE SUMMARY 
 
This report is intended to summarize the results of the ambient air monitoring conducted during 
remedial activities at the Taylorville MGP Site.  The remedial activities involved a series of 
subsurface chemical injections designed to treat impacted soil.  The injections occurred from 
2010 to 2012 and included the following events: 
 

• August 19, 2010 through September 11, 2010 
 

• November 10, 2010 through November 18, 2010 
 

• March 16, 2011 through March 23, 2011 
 

• September 27, 2011 through October 6, 2011 
 

• December 6, 2011 through December 15, 2011 
 

• February 2, 2012 to March 7, 2012  
 

The report includes the procedures and results associated with the air-monitoring program, and 
does not address the remedial activities that occurred on the Site. 
 
The Ambient Air Monitoring Plan (AAMP) was developed as part of the remedial action plan for 
the Taylorville MGP Site.  The primary goal of the AAMP was to monitor and document air 
quality at the Site perimeter during the remedial action.  In developing the AAMP, an important 
step was to develop short-term air concentration action levels to minimize impacts to local air 
quality.  In the AAMP, short-term air concentration action levels were specifically established 
for benzene, naphthalene and PM10 based on their potential to impact local air quality during the 
remedial action.  The evaluation of real-time monitoring results during the remedial action for 
volatile organic compounds (VOCs), benzene, and PM10, was conducted to evaluate short-term 
(daily) exposures.  Time-integrated sampling was conducted to provide data for evaluation of 
long-term impacts to local air quality. 
 
The short-term action levels for this project were developed to establish short-term exposure 
limits for site workers and provide the remediation contractor with real-time indications of air 
quality impacts that may contribute to long-term exposures to site workers or the local populace. 
 
The real-time and time-integrated data were used to evaluate the air quality along the perimeter 
of the site during the remedial activities.  The results of the daily real-time air monitoring are 
presented in Appendix A.  The time-integrated data for benzene, naphthalene and PM10 indicated 
that the average concentration for the duration of the remedial activities was below the PAAQS.  
The complete data summaries for the time-integrated monitoring stations are included in Table 3 
of this report. 
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Based upon the results of the time-integrated sampling data collected during the remedial action, 
the measured air quality concentrations of benzene, naphthalene and PM10 were below risk-based 
action levels established for this project.   
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1.0 INTRODUCTION 
 
1.1 PROJECT DESCRIPTION 
 
This Ambient Air Monitoring Data Report (Report) was prepared for Ameren for the Taylorville 
manufactured gas plant (MGP) remedial action.  The former MGP was constructed in 1892 by 
the Taylorville Gas and Electric Company.  Carbureted water gas was produced at the site.  The 
gas plant operated for approximately 40 years before closing in 1932.  Most of the above ground 
structures were removed and the subsurface structures were filled and left in place 
 
In 1987, most of the below grade structures and contamination in unsaturated soil were removed.  
Approximately 9,000 cubic yards (yd3) of MGP-impacted soil was excavated to an average 
depth of 10-feet across a large portion of the site.  Approximately 3 feet of sediment was 
removed from a drainage ditch south of the site.   In 1995, a groundwater pump and treat system 
began operation.   The system pumps approximately 125 gallons per minute from two 
groundwater extraction wells, filters the water through three bag filters and two activated carbon 
adsorption units before discharging to the Seaman Estate Pond.  (Barr, 2004).  Remaining 
contamination was investigated in 2002.  Two impacted areas were found, a fuel oil area and a 
MGP residual (light coal tar) area with an average depth of 25 to 40 feet bgs, with a few minor 
lenses of fuel oil residual to a depth of 60 feet bgs.  The contaminated fuel oil area is along the 
northern half of the site, and contains approximately 9,400 yd3.  The MGP residual contaminated 
area is along the eastern edge of the former gas holder and contains approximately 3,100 yd3.  
Groundwater contamination remains near the groundwater pump and treat system extraction 
wells. 
 
The primary objective of the remedial action was to reduce the mass of contamination in the fuel 
oil and MGP-residual areas using in-situ chemical oxidation.  The goal was to reduce the 
contaminant mass to a level that will meet the groundwater cleanup objectives for the site. 
 
The proposed remedial action activities planned for the site were to inject Catalyzed Hydrogen 
Peroxide (CHP) into the treatment area.  The reagent was injected into injection points in the 
area east of the east extraction well. 
 
Civil & Environmental Consultants, Inc. (CEC) of St. Louis, Missouri was contracted by 
Ameren Services (Ameren) to prepare an Ambient Air Monitoring Plan (AAMP) and to conduct 
perimeter air monitoring during the remedial action in accordance with the approved AAMP.  
The AAMP was prepared separately from the site personnel health and safety monitoring plans.  
The primary purpose of the AAMP was to monitor air quality at the Site perimeter and document 
the impact, if any, to the local air quality for the surrounding community while the remedial 
action was performed.  The report is intended to summarize the results of the real-time and time-
integrated air monitoring conducted during the injection activities that occurred during the 
following time periods: 
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• August 19, 2010 through September 11, 2010 
 

• November 10, 2010 through November 18, 2010 
 

• March 16, 2011 through March 23, 2011 
 

• September 27, 2011 through October 6, 2011 
 

• December 6, 2011 through December 15, 2011 
 

• February 2, 2012 to March 7, 2012  
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2.0 BACKGROUND 
 
2.1 SITE DESCRIPTION 
 
The MGP Site is located in Taylorville, Illinois at 917 South Webster Street and is shown in 
Figure 1.  The site is fenced to prevent public access.  A groundwater pump and treat system is 
located on the site.  The site is bordered to the north by private residences; to the east by South 
Webster Street and Manners Park; to the south by wooded property owned by Ameren and the 
Seaman Estate Subdivision and the Seaman Estate Pond; and to the west by railroad tracks.  
(Barr, 2004) 
 
2.2 TARGET COMPOUNDS AND AIR QUALITY GOALS 
 
In accordance with the AAMP prepared for this project by CEC, a combination of real-time and 
time-integrated ambient air monitoring was conducted during the remedial activities.  The 
primary purpose of the AAMP was to establish and document procedures to monitor air quality 
at the Site perimeter while the remedial action was performed. 
 
Real-time monitoring during the remedial action for volatile organic compounds (VOCs), 
benzene, and respirable particulates with an aerodynamic diameter less than or equal to 10 
microns (PM10), was conducted, and the results were used to evaluate short-term (daily) 
exposures and allow for abatement measures to occur in a timely manner.  The time-integrated 
sampling was conducted to measure levels of Site target compounds in the ambient air, including 
benzene, ethylbenzene, toluene, xylene and naphthalene.  Time-integrated sampling data was 
used to evaluate short-term exposure to air concentrations that potentially may have occurred 
during the remedial action. 
 
2.3 AIR MONITORING PROGRAM 
 
The following subsections describe meteorological monitoring, real-time monitoring, the time-
integrated sampling program, sampling locations, background monitoring, air monitoring record 
keeping, and data evaluation procedures. 
 
2.3.1 Meteorological Station 
 
A real-time meteorological station was used to measure and record ambient temperature, relative 
humidity, barometric pressure, wind direction, wind speed, and precipitation.  The 
meteorological station was connected to a data acquisition system (DAQS), which recorded these 
meteorological parameters every 10 seconds and stored the average values for the various 
parameters at 15-minute intervals. 
 
The integration of the meteorological data with the air monitoring data, specifically wind 
direction, facilitated the comparison of background and downwind real-time air monitoring 
results in order to identify potential Site sources of air emissions. 
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The meteorological station was located at the Site as shown in Figure 1.  This location had fewer 
obstructions to affect meteorological measurements.  Final determination of the meteorological 
station positioning within this area of the Site was made during project mobilization.  The 
meteorological instruments were mounted on a 10-foot tripod such that measurements were 
made at approximately three meters above the ground surface. 
 
2.3.2 Real-Time Monitoring  
 
Real-time monitoring during the remedial action for VOCs, PM10, and odor intensities was used 
to evaluate short-term (daily) exposures and allowed for abatement measures to occur in a timely 
manner.  The real-time monitoring identified if air quality at the project perimeter was being 
affected by the remedial work and if emission abatement actions were necessary to reduce 
remedial action-related impacts to air quality levels.  The real-time air monitoring field data 
collected using hand-held instrumentation is presented in Appendix A. 
 
2.3.3 Time-Averaged Monitoring 
 
Time-integrated sampling was conducted to measure levels of target compounds in the ambient 
air, including VOCs and naphthalene.  Time-integrated sampling data were used to evaluate 
long-term exposure to air concentrations of benzene and naphthalene and compared against the 
PAAQS.  The results of the time-integrated air monitoring are summarized in Table 3.  The time-
integrated field data are presented in Appendix B. 
 
2.3.4 Sampling Network and Rationale 
 
2.3.4.1 Meteorological Station 
 
The meteorological station was placed on the ground surface on the Site approximately 10 feet 
off the ground.  This location placed the meteorological sensors well above potential obstructions 
or interferences. 
 
2.3.4.2 Real-Time Portable Monitoring 
 
The real-time air monitoring was conducted using hand-held instrumentation.  The hand-held 
instruments used for real-time air monitoring included a Rae Systems ppb Photo-ionization 
Detector (PID) for the detection of VOCs and a MIE Mini Ram dust monitor for the detection of 
PM10.  The real-time monitoring was conducted along the perimeter of the project site adjacent to 
the time-integrated sampling locations and at additional sampling locations as warranted based 
on the location of remedial activities.  The field logs for real-time monitoring are included in 
Appendix A.   
 
Odor intensity monitoring using a semi-quantitative odor monitoring technique (ASTM Method 
544-99) was also conducted periodically at each AMS and at other locations as warranted during 
the remedial action.  On an hourly basis, or in response to remedial activities during the 
workday, site perimeter odor monitoring was conducted to assess odor intensity.  Monitoring 
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personnel notified the Site superintendent if a persistent odor intensity level of 4 was detected.  
Based upon currently available technical literature, a persistent odor intensity level of 4 would 
generally result in community complaints.  The odor intensities documented during the remedial 
action are presented in the field logs. 
   
2.3.4.3 Time-Integrated Air Monitoring 
 
Sampling media types included regulated SUMMA® canisters to determine the presence, if any, 
of VOCs in accordance with USEPA Method TO-15.  Additional VOC and naphthalene samples 
were collected using Radiello 130 passive type samplers.  Air Toxics performed the analysis via 
GC/MS Application #48.  Each tube was extracted with 2.0 ml of carbon disulfide and the 
extract was analyzed by GC/MS in the full scan mode. 
 
The time-integrated ambient air monitors were placed along the perimeter of the project site.  
The stations were identified as AMS-1 thru AMS-4, and their locations are designated in 
Figure 1.   
 
Four sampling stations were located around the site perimeter, labeled Air Monitoring Station 1 
(AMS-1) through AMS-4.  AMS-1D was collocated with station AMS-1 for duplicate sampling.  
Duplicate samples from AMS-1D were collected at a rate of once every week for the project 
duration.  Air monitoring locations were established in the field based on site conditions, work 
areas and activities and historical meteorological conditions.   
 
2.3.5 Air Sampling Timeline 
 
Time-integrated sampling was performed using air sampling equipment appropriate for the 
quantitative measurement of VOCs.  Time-integrated sampling was conducted throughout the 
remedial action when remedial activities were anticipated.   
 
The real-time and time-integrated air monitoring was conducted during the injection activities 
that occurred during the following time periods: 
 

• August 19, 2010 through September 11, 2010 
 

• November 10, 2010 through November 18, 2010 
 

• March 16, 2011 through March 23, 2011 
 

• September 27, 2011 through October 6, 2011 
 

• December 6, 2011 through December 15, 2011 
 

• February 2, 2012 to March 7, 2012  
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 
 
To monitor potential emissions from the Site during the remedial action, real-time monitoring 
and time-integrated air monitoring were conducted at each AMS established for this project.  The 
monitoring stations were located along the Site perimeter fence.  Their approximate locations are 
shown in Figure 1.  Four primary time-integrated air monitoring locations were selected and 
were placed to provide representative sample collection.     
 
The monitors used in this program for the real-time monitoring network were selected to monitor 
VOCs and PM10 directly.  The real-time PM10 monitoring was conducted using the Personal Data 
Ram.  The Data Ram has a particle size range of 0.35 to 20 microns (um) and a concentration 
range from 1 to 10,000 micrograms per cubic meter (ug/m3).   
 
The monitoring for total VOCs was conducted using a Rae Systems PID.  The ppb Rae was 
calibrated with isobutylene in accordance with the manufacturer’s guidance.  The detection limit 
for total VOCs varied, but was estimated to be in the range of 10 parts per billion (ppb) 
depending upon operating conditions.  
 
In order to evaluate air quality levels generated by Site activities, the monitoring network was 
coupled with the meteorological station to identify background (upwind) and downwind 
(potential Site contribution) locations.  The wind direction was averaged by the system over 15-
minute intervals.  The calculation of Site-generated emissions was accomplished by the 
subtraction of background parameter measurements from the downwind parameter 
measurements.  If the results of the calculation of Site-generated emissions indicated an 
exceedance of the ambient air action levels, the field technician conducting the real-time 
monitoring alerted Site management staff of the exceedance.  Action level abatement options 
were implemented based on the concentration of the parameter and the action level prompted by 
that concentration. 
 
3.1 SAMPLING PROCEDURE 
 
The ambient air monitoring included monitoring of air quality and sampling for target 
compounds using both real-time monitoring instruments and time-integrated sampling 
equipment.  Real-time air monitoring was used to compare downwind ambient conditions to 
background conditions.  Any measured increases in the levels of monitored parameters from the 
downwind level to the background level were compared to the established ambient air action 
levels.  When the wind speed was determined to be less than a sustained 5 mph (considered to be 
meteorologically stable), or the wind direction was variable, all monitoring results were directly 
compared to the action levels.  The real-time identification of VOC and PM10 concentrations 
during the remedial action was used to evaluate short-term (daily) exposures and allowed for 
emission abatement measures to occur in a timely manner.  Time-integrated sampling data was 
used to evaluate potential risks associated with long-term (project duration) exposure to air 
quality levels that may have occurred during the remedial action. 
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The following subsections describe meteorological monitoring, real-time monitoring, the time-
integrated sampling program, sampling locations, background monitoring, air monitoring record 
keeping, and data evaluation procedures. 
 
3.1.1 Meteorological Station 
 
A real-time meteorological station was used to measure and record ambient temperature, relative 
humidity, barometric pressure, wind direction, and wind speed.  The meteorological station was 
connected to a data acquisition system (DAQS), which recorded these meteorological parameters 
every 10 seconds and stored the average values for the various parameters at 15-minute intervals.    
The complete meteorological data collected during this project are presented in Appendix D. 
 
The integration of the meteorological data with the air monitoring data, specifically wind 
direction, facilitated the comparison of background and downwind real-time air monitoring 
results in order to identify potential Site sources of air emissions. 
 
3.1.2 Real-Time Monitoring 
 
Real-time air monitoring was accomplished for VOCs and PM10 at four primary locations during 
the initial phase of the remediation.  The real-time monitoring was conducted hourly during 
those days when remedial activities were planned at each of the real-time monitoring stations by 
CEC technicians using hand-held instrumentation.  Additional detail concerning the real-time 
monitoring is presented in the following subsections. 
 
The real-time field sampling equipment was calibrated daily and maintained in proper working 
condition according to the manufacturer’s specifications and the Standard Operating Procedures 
(SOPs) presented in the AAMP. 
 
3.1.3 Time-Integrated Stationary Monitoring 
 
Time-integrated sampling was performed using air sampling equipment appropriate for the 
quantitative measurement of VOCs and naphthalene.  Sampling was conducted once per week 
throughout the remedial action.   
 
VOCs were sampled using sub-atmospheric sampling techniques or passive sampling media in 
accordance with EPA Method TO-15 (Determination of Volatile Organic Compounds in 
Ambient Air) as described in the Compendium of Methods for Determination of Toxic Organic 
Compounds in Ambient Air, Second Edition (EPA/625/R-96/010b).  The TO-15 equipment 
included 6-liter stainless steel SUMMA® canisters and flow regulators and Radiello 130 passive 
samplers. 
 
Sample collection and sample media change-out was conducted approximately every third day 
beginning with the AMS downwind of the Site perimeter.  The AMS immediately downwind of 
the scheduled work area was changed first and the upwind AMS changed last.   
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Samples were packaged and shipped to the analytical laboratory.  Samples recovered from the 
sampling equipment on weekends were preserved on site until the following business day when 
they were shipped to the laboratory. 
 
The field sampling equipment was calibrated daily and maintained in proper working condition 
according to the manufacturer’s specifications and the SOPs provided in the AAMP.  The 
manufacturer’s operating instructions/manuals for each sampling instrument was kept in the Site 
field office during the remedial action. 
 
3.2 ANALYTICAL PROCEDURES 
 
The analytical laboratory responsible for the analysis of the time-integrated samples was Air 
Toxics Laboratory.  Air Toxics provided results for VOCs and naphthalene samples on a ten-
business-day turnaround basis.  The analytical sample results were used in calculating the air 
concentration for each compound. 
 
Air samples collected at the Site were handled in accordance with the preservation and holding 
times specified by each respective method.  All samples were handled under appropriate chain-
of-custody (COC) procedures.  The following subsections provide a brief description of the 
method of analysis. 
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4.0 EQUIPMENT CALIBRATION 
 
4.1 REAL-TIME MONITORING EQUIPMENT CALIBRATION 
 
4.1.1 Photo-ionization Detector and Mini-Ram 
 
The PID was calibrated before use each morning using a 10-ppm isobutylene calibration gas.  
The calibration results were recorded onto a dedicated field log sheet for PID calibrations.  The 
MIE MiniRam was also calibrated daily using a filtered air sample to zero it prior to each use.  
Results from the MiniRam calibrations were also recorded onto a daily field calibration log for 
the instrument. 
 
4.2 TIME-INTEGRATED MONITORING EQUIPMENT 
 
Calibrations for VOC sampling equipment were conducted as described below.  Copies of the 
time-integrated monitoring equipment calibrations are presented in Appendix C of this report. 
 
4.2.1 VOC Sampling Equipment Calibration 
 
SUMMA® (VOC) sampling canisters were attached to a mass flow control regulator to regulate 
the flow of air into the canister over a 72- hour period.  The SUMMA® canisters were 6-liter 
passivated cans, and do not require calibration.  The flow regulators were calibrated using a flow 
meter and a test canister.  The regulators were calibrated by attaching the regulator to the open 
end of the digital flow meter, and the opposite end of the flow meter to the passivated canister.  
The canister was then opened until air began to flow through the regulator into the canister.  The 
targeted flow rate was between 1.3 and 1.5 ml/min. for the regulator.  The regulator was 
calibrated to the appropriate rate of sample collection using an Allen wrench to tighten or loosen 
the internal flow controller that regulates flow.  The calibration value, along with the date and 
regulator number, was then entered into an electronic field data sheet. 
 
The Radiello 130 passive samplers require no flow controllers or calibration procedures.   
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5.0 SAMPLE RESULTS 
 
5.1 OVERVIEW 
 
Results of the time-integrated air samples were compared to the PAAQS running average air 
quality goals that were calculated prior to the beginning of the removal action.  The initial 
assessment was made of chemical compounds at the Site with regard to the potential 
carcinogenic health risks these chemicals may pose as a result of air emissions during a removal 
action.  The assessment presumed that persons (children and adults) who live, work, or visit 
areas near the Site during the removal action could potentially be exposed to site contaminants 
released as air emissions.  The assessment considered the following: 
 

 Exposure was assumed to occur at the perimeter of the Site. 
 Exposure was assumed to occur for as much as 24 hours per day for the duration of the 

removal action. 
 The duration of the exposure is associated with the actual number of days during which 

remedial activities were conducted.  Since the remedial activities occurred over several 
years and the duration of each injection event was only a few days, the duration exposure 
was determined to be the sum of the days in which injection activities actually occurred.  
For the six injection events this was determined to be 60 days of total injections. 

 Chemicals of interest for air exposure at MGP sites include benzene and naphthalene.  
 PM10 as an indication of nuisance dust problems. 

 
The benzene and naphthalene time-integrated air sampling results were compared to the risk-
based air concentration calculated based on the project duration on a station-by-station basis.  
None of the stations exceeded the project running average risk-based project air concentrations 
for benzene or naphthalene.  The project running average for PM10 was also compared on a 
station-by-station basis and none of the stations exceeded the PAAQS for PM10.   
 
5.2 REMEDIAL SAMPLING AIR MONITORING RESULTS 
 
The following are the results of the air monitoring at the site during remediation activities.  
Complete results are contained in Table 3 of this report.  The sample results of the remediation 
time-integrated air monitoring are summarized below.  The project running average for those 
compounds, which PAAQS were developed, were below their respective revised PAAQS.   
 

Average Remedial Air Concentrations 
Stations AMS-1 thru AMS-3 

Taylorville MGP Site 

 PAAQS AMS-1 AMS-2 AMS-3 AMS-4 
Benzene (ug/m3) 56.9 10.50 17.39 22.12 11.03 

PM10 (ug/m3) 150  <50 <50 <50 <50 
Naphthalene (ug/m3) 13.06  <0.645 <0.549 <0.739 <0.576 
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5.3 CONCLUSIONS 
 
The results of the time-integrated ambient air monitoring conducted during the remedial action at 
the Taylorville MGP Site indicate that the PAAQS established for this project were not 
exceeded.   
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6.0 QUALITY ASSURANCE / QUALITY CONTROL 
 
The overall quality assurance (QA) objective for the project was to develop and implement 
procedures that would provide reliable, defensible data that would meet the demands of the 
project.  Standard operating procedures (SOPs) for sampling, chain-of-custody documentation, 
instrument calibration, laboratory analysis, reporting of data, and internal quality control (QC) 
are described in other sections of this report. The purpose of this section is to state the 
specifically-required QA objectives for accuracy, precision, completeness, and 
representativeness. 
 
Environmental measurements have inherent limitations arising from equipment problems, 
procedural deviations, and changes in ambient conditions.  Most environmental measurements 
are analyses made for extremely low concentrations of constituents, and are subject to chemical 
interferences, instrument limitations, and uncertainties that affect the accuracy of the 
determination.  It is essential to reduce these variable factors so that the measurements accurately 
reflect the character of the sample collected. 
 
Data gathered during the course of the remedial action were intended to meet the characteristics 
of accuracy, completeness and representativeness.  These characteristics are described below. 
 
6.1 ACCURACY 
 
The accuracy is defined as the closeness of agreement between an observed value and an 
accepted reference value.  The difference between the observed value and the reference value 
includes components of both systematic error (bias) and random error.  The accuracy of the real-
time and time-integrated sampling equipment is demonstrated through single-point and multi-
point calibrations.  The real-time air monitoring equipment was calibrated according to the 
procedures presented in Table 6 of the AAMP.  Full calibration weekly and continuing 
calibration checks were performed at the beginning and end of each sampling day.  Calibration 
checks were within the ±20% acceptance criteria established in the AAMP.  The time-integrated 
sampling equipment utilized for this project did not require calibration. The pre- and post-flow 
rate checks conducted on the regulators used for the TO-15 sampling were conducted to verify 
that the regulator flow rate was between 1.3 and 1.5 ml/min.  Prior to use, the flow rate was 
confirmed to be within these limits or corrective action was taken prior to placing the regulator in 
service. 
 
The accuracy of the laboratory assesses the overall accuracy of their instruments and analytical 
methods (independent of sample or matrix effects) through the measurement of standards and 
materials of accepted reference value.  Accuracy will vary from analysis to analysis because of 
individual sample and matrix effects.  In an individual analysis, accuracy can be measured and 
expressed in terms of the recovery of surrogate compounds (organic analyses) or recovery of 
spiked compounds (inorganic analyses).  This gives an indication of expected recovery for 
analytes tending to behave chemically like the spiked or surrogate compounds.  During the data 
validation process discussed in detail in Section 7 of this report and in the Data Validation 
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Report presented in Appendix G, these criteria for the 10% of the samples validated were found 
to be within the acceptance criteria. 
 
6.2 COMPLETENESS 
 
A measure of the amount of valid data obtained from a measurement system compared to the 
amount expected to be obtained under correct normal conditions.  Based on the actual number of 
valid samples collected, a corresponding completeness percentage was calculated for each time-
integrated sampling method.  The completeness percentages are presented in the following table.   
 

Time-integrated Sampling Data Completeness Summary 
Taylorville MGP Site 

Air Monitoring 
Station Sampling Method Completeness 

Percentage 
Completeness 

Objective 
AMS-1 TO-15/Passive 100% 90% 
AMS-2 TO-15/Passive 100% 90% 
AMS-3 TO-15/Passive 100% 90% 
AMS-4 TO-15/Passive 100% 90% 

 
6.3 REPRESENTATIVENESS 
 
Representativeness expresses the degree to which the data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, process condition, or an 
environmental condition.  Representativeness is a qualitative parameter, which is dependent 
upon the proper design of the sampling program and the laboratory QC protocol.   
 
The representativeness objectives were met through the application of and adherence to 
requirements set forth in the AAMP and QAPP for this project. 
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7.0 DATA REDUCTION AND VALIDATION PROCEDURES 
 
The laboratory, under the direction of its supervisory staff and Quality Assurance Officer, 
performed analytical data reduction and verification of chemical analyses.  These individuals 
were responsible for assessing data quality and advising of any data that may be “qualified” or 
unusable.  The procedures utilized by the laboratory during this verification process are 
described in the laboratory’s quality manual contained in the appendix of this report.  Following 
verification, the analytical data packages were forwarded to CEC for validation. 
 
The CEC Quality Assurance Officer (or designee) evaluated the data packages after they were 
received from the laboratory.  Ten percent of the analytical data were completely validated in 
accordance with the procedures presented in the USEPA guidance documents referenced below.  
Procedures used to validate the data were derived from the USEPA "National Functional 
Guidelines for Organic Data Review", October 1999, and "National Functional Guidelines for 
Inorganic Data Review", February 1994.  The following elements were evaluated during the 
validation process: 
 

 Preparation/extraction holding times 
 Analysis holding times 
 Instrument performance check 
 Initial calibration 
 Continuing calibration 
 Blanks 
 System monitoring compounds (surrogates) 
 ICP interference check samples and serial dilutions 
 Sample duplicates 
 Matrix spikes/matrix spike duplicates 
 Laboratory control samples 
 Internal standards 

 
During the validation process, supplemental qualifiers were assigned to the data.  These 
qualifiers and their definitions are as follows: 
 
U – The analyte was analyzed for but was not detected above the reported sample quantitation 
limit.  The data are usable. 
 
J – The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample.  The data are usable. 
 
UJ – The analyte was not detected above the reported sample quantitation limit.  However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample.  The data 
are usable. 
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None of the data validated for the time-integrated samples were rejected.  Had the data been 
rejected due to serious deficiencies in the ability to analyze the sample and meet quality control 
criteria, the data would have been unusable. 
 
When the validation of each batch of data was completed, a report of findings in the form of a 
memo was generated and forwarded to the CEC project manager.  Copies of these documents are 
included in Appendix F of this report. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 
 
8.1 AIR DATA QUALITY ASSURANCE AND CONTROL MEASURES 
 
8.1.1 Field Data Quality Assurance and Control  
 
8.1.1.1 Calibrations  
 
Field data quality assurance measures included full equipment calibrations on all real-time air 
sampling equipment at the start of the project and daily as outlined in the AAMP. 
 
Calibrations for SUMMA® canisters involved the calibration of the flow control regulators daily 
using a digital flow meter attached to an evacuated SUMMA® canister.  The regulator flows 
were set to collect between 1.3 and 1.5ml/min to ensure that the 6- Liter canisters would collect 
an approximate volume of 5 to 5.5L in a 72-hour period. 
 
8.1.1.2 Trip and Field Blanks 
 
Trip and field blanks were collected and shipped from the Site and analyzed in the laboratory in 
accordance with the QAPP prepared for this project.  Trip blank SUMMA® canisters were 
prepared and shipped to the laboratory for analysis with every 10 samples.  Field data quality 
control measures implemented for PAH sampling included the collection of two polyurethane 
foam glass cartridges with quartz filters to be sent to the laboratory for analysis.  One cartridge 
was included in each shipment to the laboratory as a trip blank, and one field blank was included 
for analysis with every 10 samples.   
 
There were no detects above 0.5-2.0 ug (MDL) reported for the field blanks submitted for the 
VOC analysis on this project. 
 
There were no detects above 1.0 ug (MDL) reported for the field and trip blanks submitted for 
the PAH analysis on this project. 
 
8.1.2 Internal Quality Control Checks 
 
SUMMA® canister pressures were monitored with each set of real-time air measurements that 
were taken.  If a canister appeared to have an air intake rate above 1.5 ml/min, corrective action 
was taken. This usually consisted of tightening the seals on the canister to prevent leaking, and if 
the rate remained above 1.5 ml/min, the canister was collected, with the collection time noted.  
Additionally, field quality control checks were applied as discussed above in Section 2. 
 
8.1.3 Performance and System Audits  
 
There were no performance or system audits performed on this project by the United States 
Environmental Protection Agency (USEPA) or their representatives.   
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8.1.4 Corrective Actions 
 
None identified. 
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