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Members of the Norco community, the Louisiana Department of Environmental Quality
(LDEQ), Motiva Enterprises LLC (Motiva) and Shell Chemical LP (Shell) are jointly engaged in
an effort to design and implement a long-term ambient air quality monitoring study for the
community of Norco, Louisiana.  This project is being undertaken as an LDEQ Beneficial
Environmental Project (BEP), and is an integral part of the Good Neighbor Initiative (GNI), a
Motiva and Shell sponsored program aimed at improving environmental performance, assessing
community health and safety, and enhancing the quality of life for all Norco residents.  The
ambient air monitoring study is being conducted in two phases.  Phase I was a short-term
intensive sampling effort designed to gather the comprehensive information that will be needed
to design the longer-term, Phase II, air monitoring study.  More specifically, the focus of the
Phase I study was to gather information that would be needed for developing a list of compounds
to be monitored during Phase II and for determining the most appropriate number and locations
of the Phase II sampling sites.  The results of the Phase I study are reported in this document.

To address the issues important to the Phase II study design, the data collected during the
Phase I Study were analyzed to:

• Identify the VOCs that were most abundantly present in the ambient air in the
Norco community;

• Determine whether any significant differences existed in the levels of VOCs
measured at the different monitoring sites in the Norco community;

• Compare the measured VOC levels, along with appropriate statistical confidence
limits, to the applicable ambient air standards set by the Louisiana Department of
Environmental Quality (LDEQ); and

• Compare the VOC levels measured in Norco during the Phase I study with similar
data collected elsewhere in Louisiana and other states by different air quality
monitoring agencies and organizations. Note: Louisiana and North Carolina are
the only states that have established ambient air quality standards for air toxic
pollutants.

To achieve the Phase I study objectives, sampling for 148 different volatile organic
compounds (VOCs) was conducted at six sampling sites that saturated the roughly 2.5 square
mile area that comprises the Norco community.  The 148 VOCs that were monitored during this
phase of the investigation are characteristic of industrial, mobile, area source, and natural
emissions.  The sampling was conducted over a two-month period, during which 24-hour time
averaged samples were collected at each sampling site at a frequency of once every sixth day.
Figure ES-1 shows the locations of the sampling sites.  The sampling program ran from
September 23, 2002 to November 17, 2002, during which a total of ten samples were collected at
each site.
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Community members along with LDEQ and third party technical experts selected an
independent contractor (URS) to conduct the study and assisted in selecting the chemicals to
monitor for and the locations for sampling during Phase I.  A flowchart showing how the Phase I
program was developed is shown below in Figure ES-2.

Figure ES-2.  Norco Community AAM Program Planning Process

Meet with community members to understand key concerns with air quality in Norco and
established methods of communication and education.

Devise Phase I of a monitoring plan with input from community members, the LDEQ and
independent experts from Tulane and Southern Universities.

Community members, outside experts, LDEQ and Shell / Motiva conduct a bid process and
jointly choose the best environmental consultant to carry out the sampling and analysis.

Gain permission for access to the
chosen sites and carry out the

sampling.

Analyze the samples, complete
quality assurance checks and

issue a report on Phase I results.

Output: Phase I
Report (this report).

Future Step:  Design a Phase II
study based on the Phase I data and

additional community input.

Future Step:  Begin Phase II - a
multiyear study of Norco air

quality.

Future Output: Phase II
reports from Air

Monitoring…Norco
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The sampling and analysis was conducted using Method TO-15 of the U.S.
Environmental Protection Agency’s “Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air.”  This method involves the collection of air samples in
specially prepared stainless steel canisters, with subsequent analysis by gas
chromatography/mass spectrometry (GC/MS).  Meteorological measurements (i.e., wind speed,
wind direction, and temperature) were also collected, at a site on Motiva’s property near the
Norco community property line (see Figure ES-1).  These data were used to help interpret the
VOC monitoring results and to demonstrate that the meteorological conditions during the 2-
month Phase I study were representative of the meteorological conditions expected to occur
year-round in Norco.

Most Abundant Compounds

Table ES-1 gives the average levels measured at each of the Phase I sampling sites for
each of the 20 most abundant compounds.  The sum of the averages for these 20 compounds is
also included in Table ES-1, as is the sum of the averages for all the 148 VOCs that were
monitored during the Phase I study.  For the six Phase I sampling sites, the sum of the averages
for the 20 most abundant compounds ranged from 84% to 90% of the sum of all the VOCs that
were monitored.
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Table ES-1.  Average Levels (in PPB-V) of the 20 Most Abundant Compounds
Measured During the Phase 1 Study

Compound Airline
Hwy

Norco
Elem.

School

Sacred
Heart

School

VFW Hall Marino b/w
1st and

River Rd.

Bethune
Park

Ethane 34.69 6.95 7.00 11.21 9.22 8.70
Propane 14.27 4.52 5.20 8.93 6.13 5.74
n-Butane 5.51 2.51 2.81 4.83 5.52 3.31
Ethylene 5.22 2.52 1.91 2.62 2.24 2.12
Acetaldehyde 4.41 3.70 4.25 4.06 3.56 5.36
Propylene 4.17 3.08 2.06 3.85 3.37 2.63
Acetone 4.10 3.39 4.13 4.43 3.72 4.60
Isobutane 2.71 1.22 1.63 3.12 2.81 1.80
Ethanol 2.39 2.36 2.24 2.28 2.09 2.81
n-Pentane 1.89 0.69 0.88 1.45 1.47 0.99
Toluene 0.87 0.80 0.92 0.88 0.91 0.88
2-Propanol 0.87 0.95 2.57 1.14 3.34 3.65
Acetylene 0.86 0.66 0.57 0.68 0.70 0.59
Chloromethane 0.73 0.71 0.70 0.66 0.68 0.66
Dichlorodifluoromethane 0.64 0.63 0.63 0.61 0.62 0.61
Isohexane 0.60 0.28 0.31 0.53 0.55 0.37
Isobutene + 1-Butene 0.59 0.65 0.36 0.54 0.84 0.61
Benzene 0.57 0.35 0.36 0.63 0.53 0.42
Methyl Ethyl Ketone 0.46 1.11 1.07 1.66 2.52 3.18
Chlorodifluoromethane 0.42 0.42 0.50 0.65 0.37 0.48
Sum of Top 20 85.97 37.50 40.09 54.75 51.18 49.51
Sum of All VOC 95.44 44.58 46.93 64.55 60.04 57.67
Percent of Top 20 VOC’s 90.1% 84.1% 85.4% 84.8% 85.2% 85.9%
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Spatial Differences in Measured VOC Levels

On average, the total VOC levels were highest at the Airline Highway sampling site and
lowest at the Norco Elementary and Sacred Heart School sampling sites (Figure ES-3).
Comparatively high levels of three particular VOCs at the Airline Highway site – ethane,
ethylene, and propane – accounted for the most difference between the total VOC levels at that
site and the levels measured at the other five sampling sites.  Note that none of these three
compounds are regulated by the LDEQ as toxic air pollutants.  When the levels of ethane,
ethylene, and propane are excluded from the VOC sum, the average total VOC levels are more
uniform throughout the community.
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Figure ES-3. Sum of the Average VOC Levels at Each Phase I Sampling Site (Top
Graph) and Sum of the Average of All VOCs Except Ethane, Ethylene, and

Propane (Bottom Graph)
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Comparison with Measurement Data for Other Cities

The average levels of most of the more abundant VOCs measured in Norco during the
Phase I Study were in the same general range as the levels measured elsewhere in Louisiana and
other states by LDEQ and other state agencies.  See, for example, Figure ES-4, which compares
the Phase I measurement results for selected compounds with the range of measurement results
reported by LDEQ for other Louisiana sampling sites and by the U.S. EPA for sampling sites
located elsewhere in the United States.  The EPA database of ambient air measurements reports
data from rural, urban, and industrial sites throughout the U.S.  The number of sites reporting
data for each compound shown in Figure ES-4 ranges from 33 to 166.  Except for methyl ethyl
ketone, none of the selected compounds had an average or range of levels that was significantly
greater than the averages and ranges of values measured elsewhere.

Figure ES-4. Comparison of Phase 1 Measurement Results for Selected
Compounds with Data Collected Elsewhere by LDEQ and Other Measurement

Organizations
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Comparison of Measurement Results with LDEQ Standards

The LDEQ has set ambient air standards, based on either an eight-hour or annual
averaging period, for 38 of the VOCs that were measured during the Phase I study. While Norco
data set consists of 24 hour average samples collected over a 2 month period, and, as such are not
directly comparable to the LDEQ standards, an assessment of the Phase I measurements in light
of these standards is useful. This can be done by taking account of differences between the
averaging times of the standards and our data and indicates that none of the Phase I VOCs is
expected to exceed an LDEQ standard.

The VOCs that were closest to exceeding an LDEQ air standard can be inferred from
Figure ES-5, which gives a comparison of the Phase I measurement results with applicable
LDEQ standards for each of the 38 Phase I VOCs for which an LDEQ air standard has been set.
For VOCs having an 8-hour standard, the graph expresses the highest 24-hour level that was
measured during the 2-month study, at any site, as a percentage of the 8-hour standard.  The
measured levels for all of the Phase I VOCs for which LDEQ has set an 8-hour ambient air
standard were less than 33% of the 8-hour standard, indicating that none of the Phase I VOCs
exceeded an applicable standard on any of the Phase I sampling days. A benchmark of 33% of
the standard was used to account for the difference in averaging times between the 8-hour
standard and 24-hour sample.

For VOCs having an annual standard, the graph expresses, as a percentage of the annual
standard, the upper 95% confidence interval (CI) of the mean for the site having the highest
upper 95% CI.  For these VOCs, the greater the value expressed in the chart, the greater the
probability that an annual standard might be exceeded.  Note, that none of the compounds had an
upper 95% CI that was greater than an applicable LDEQ ambient air standard.

Figure ES-5, compares the Phase I VOC measurement result to the applicable LDEQ
standard.  The LDEQ ambient air standard for each of these compounds is based on an annual
average.  Note that the upper 95% CI of the mean did not exceed the level of the standard for any
of these compounds at any of the Phase I sampling sites, suggesting that the probability of a
LDEQ ambient air standard for any of these compounds being exceeded is low.  Because of the
relatively short, two-month duration of the Phase I sampling program, a more conclusive
determination of whether an LDEQ ambient air annual standard is exceeded must depend on the
longer-term, Phase II measurement results.
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Summary and Conclusions

In summary, the results of the Phase I sampling program show that:

• With the exception of ethane, ethylene, and propane at the Airline Highway
sampling site, the levels of VOCs are reasonably uniform throughout the
Norco community;

• Twenty compounds were consistently found among the 20 most abundant
VOCs at each of the sampling sites.  At every sampling site, the levels of the
20 most abundant compounds account for greater than 84% of the sum of the
concentrations of all the VOCs that were monitored;

• For the 38 Phase I VOCs for which LDEQ has set an ambient air quality
standard, the measured levels were below the standards.  However, due to the
relatively short two-month duration of the Phase I sampling program, a more
conclusive determination of whether an LDEQ ambient air annual standard is
exceeded must depend on the longer-term Phase II measurement results;

• With the exception of methyl ethyl ketone (2-butanone), the VOC levels
measured in Norco appear to be in the same general range as levels measured
elsewhere in Louisiana by the LDEQ as well as other cities and areas in the
United States.


