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Executive Summary 

Objective:  High concentrations of chloroprene, which is a monomer used to produce 

synthetic rubber and is classified as likely to be carcinogenic to humans, have been measured 

in the vicinity of the Denka Performance Elastomer facility in LaPlace, LA. New emission 

reduction projects were implemented by the company to reduce chloroprene emissions in 

2018. This project explores the relationships between chloroprene concentrations and 

multiple geospatial and meteorological factors through spatial and statistical analyses. 

Methods:  Multiple geospatial factors, including distance from the facility to monitoring sites 

and main roads and land use types around the monitoring sites and the facility, were 

determined by ArcGIS Pro. A chloroprene mapping tool was created to interpolate 

chloroprene levels based on ambient air monitoring data. Correlation tests and linear 

regression models were conducted to investigate correlations between chloroprene 

concentrations and meteorological factors, including wind speed and wind direction. 

Results:  There is an inverse correlation between mean chloroprene concentration and 

distance from the facility to the monitoring sites. The land cover types around each monitoring 

site differ from each other and may influence the chloroprene concentrations. Wind speed 

was inversely correlated with chloroprene concentrations in five out of six monitoring sites, 

while temperature was also inversely correlated with chloroprene concentrations in two out 

of six sites. Wind direction also shows an effect on chloroprene concentration. The dominant 

wind directions are from the south and the east in LaPlace. Chloroprene concentrations tend 

to be higher at the monitoring sites to the west of the facility when the wind is blowing from 

the east, i.e., from the facility and toward a residential area. Chloroprene concentrations were 

statistically significantly decreased after the emission reduction projects were implemented. 

Conclusions:  Even though there is a substantial decrease in chloroprene concentrations in 

the vicinity of the facility as a result of the emission reduction projects, mean chloroprene 

concentrations at the six monitoring sites still far exceed concentrations estimated to produce 

a 1 in 10,000 cancer risk by inhalation. It is recommended that Denka Performance Elastomer 

improve the effectiveness of their emission reduction projects and also consider limiting 

chloroprene emitting operations when meteorological factors such as low wind speed and 

winds from the east present a higher level of chloroprene concentrations in residential areas 

near the facility. 
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Introduction 

About Chloroprene 

Chloroprene (CAS No. 126-99-8) is the common name of 2-chlorobuta-1,3-diene (C4H5Cl) 

and is a monomer used almost exclusively to produce polychloroprene, a type of synthetic 

rubber also known as its trade name Neoprene or Bayprene (Melnick et al., 1999). 1,3-

butadiene (CAS No. 106-99-0) is the starting material for the synthesis of chloroprene (Lynch, 

2001). Chloroprene is colorless, volatile, and flammable liquid with a molecular weight of 

88.54, and some of its physio-chemical properties are shown in Table 1 (U.S. EPA, 2019a). 

Polychloroprene is a widely used elastomer for making chemical and weather-resistant 

products such as adhesives, wetsuits, automotive rubber goods, and orthopedic braces (U.S. 

EPA, 2010). The structures of chloroprene and polychloroprene are shown in Figure 1. 

Table 1. Physio-chemical properties of chloroprene 

Property 
Experimental Data Predicted Data 

Unit 
Range Average Range Average 

Melting Point -130 to -103 -121 -115 to -88.8 -106 °C 

Boiling Point 59.4 59.4 48.0 - 69.8 59.6 °C 

Flashing Point - - -8.83 - 9.79 0.484 °C 

Density - - 0.923 - 0.984 0.954 g/cm3 

Vapor Pressure - 215 184 - 374 250 mmHg 

Water solubility - - 
8.41 × 10-3 - 3.27 × 

10-2 
1.59 × 10-2 mol/l 

Log Kow - - 1.88 - 2.53 2.18 - 

Log Koa - - - 2.79 - 

Henry’s Law 

Constant 
- - - 3.02 × 10-4 atm·m3/mol 

Figure 1. Chemical structures of chloroprene and polychloroprene 

Chloroprene is “possibly carcinogenic to human (Group 2B)” based on sufficient evidence of 

carcinogenicity in experimental animals and “inadequate evidence” in humans (IARC, 1999). 

Chloroprene is considered “likely to be carcinogenic to humans” in the toxicological review 

(referred to herein as the “2010 Chloroprene Review”) conducted by U.S. Environmental 

Protection Agency (EPA) in 2010 (U.S. EPA, 2010). In the 14th Report on Carcinogens, 
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chloroprene is also “reasonably anticipated to be a human carcinogen based on evidence of 

carcinogenicity from studies in experimental animals” (NTP, 2016). Multi-organ tumors are 

found due to inhalation to chloroprene in rats and mice (NTP, 1998). Epidemiology studies 

also found some associations between chronic chloroprene exposure and increased 

incidence of lung, skin, liver, and lymphatic cancer among workers in multiple countries 

including China, France and Russia (Bulbulyan et al., 1999; Colonna & Laydevant, 2001; 

Khachatrian, 1972a, 1972b; Li et al., 1989; Zaridze et al., 2001). 

About Denka 

According to the 2016 Chemical Data Reporting (CDR) database, there is a single producer 

of chloroprene in the United States: Denka Performance Elastomer (DPE) LLC located at 560 

Highway 44, LaPlace, St. John the Baptist Parish, Louisiana and operated by Denka 

Corporation (U.S. EPA, 2016). The facility was previously owned by DuPont, and it was sold 

to Denka Corporation with headquarters in Tokyo, Japan in November 2015. According to 

the 2016 CDR, chloroprene was manufactured entirely domestically by DPE, and the volume 

produced on-site was 67,653,408 lbs. At least 100 but fewer than 500 workers were likely 

exposed to chloroprene during manufacture. 

High risk due to chloroprene emissions 

EPA released the 2011 National Air Toxics Assessment (NATA) in December 2015. High 

chloroprene concentrations and health risks in the LaPlace community were estimated for 

the first time from a single year’s emissions data. St. John the Baptist Parish is the county 

with the highest total cancer risk per population among all counties in the U.S (U.S. EPA, 

2018a). EPA verified the modeled emission data evaluated in NATA with the facility owners 

before releasing the assessment. Shortly afterward, EPA began to work with the Louisiana 

Department of Environmental Quality (LDEQ) to fully investigate the actual conditions near 

the facility and the LaPlace communities. Substantial public concerns have been raised by 

local communities and they have formed a resident group “Concerned Citizens of St. John” 

to respond to concerns about the chloroprene emissions. 

DPE announced that four main emission reduction projects, including installation of a 

Regenerative Thermal Oxidizer at the cost of almost $30 million, were operating by the end 

of 2017, and the company claims that their goal is to expect significant reductions in ambient 

concentrations of chloroprene (DPE, 2018).  
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Air monitoring data collected at the facility were obtained for review and evaluation. EPA 

began monitoring for chloroprene at six monitoring sites around the community near the 

facility in the spring of 2016 (U.S. EPA, 2019b). The selection of the location of each 

monitoring site follows the monitoring siting criteria detailed in the Code of Federal 

Regulations Chapter 40 Section 58, Appendix E, which states that the sampler should be 

located in an area that has unobstructed air flow and avoid places that are directly influenced 

by nearby emission and reactive surfaces. EPA also collects local scale minute-by-minute 

level meteorology data, including air pressure, dewpoint, precipitation, relative humidity, 

temperature, wind direction, and wind speed. 

In June 2017, DPE submitted a Request for Correction (RFC) to EPA and requested the 

correction of the 2010 Chloroprene Review in three ways, including: (1) changing the 

inhalation unit risk from 5 x 10-4 per μg/m3 to 3.2 x 10-6 per μg/m3; (2) reclassifying chloroprene 

as a “suggestive” human carcinogen; and (3) withdrawing the current Reference 

Concentration (U.S. EPA, 2017). In 2018, EPA denied the RFC and retained the conclusion 

that chloroprene should still be classified as a “likely” human carcinogen and the information 

and conclusions presented in the 2010 Chloroprene Review are consistent with the EPA’s 

Information Quality Guidelines (U.S. EPA, 2018b). 

Objectives 

The Master’s Project examined the spatial and statistical correlations between chloroprene 

concentrations and geospatial and meteorological factors since the chloroprene 

concentrations at the six monitoring sites change over time and the changing patterns also 

vary from each other during the same period. The goal is to determine whether meteorological 

data may inform management decisions and operations at the facility to reduce public 

exposure to chloroprene emissions.  

This project consists of four parts: (1) Spatial analysis of chloroprene levels and multiple 

geospatial factors, including the distance between each monitoring site and the facility, land 

cover types and roads using ArcGIS Pro; (2) Creating a mapping tool which enables the user 

to enter a certain time period and get predicted chloroprene levels around the Denka facility 

based on six monitoring sites using ArcGIS Pro; (3) Statistical analysis of chloroprene levels 

and meteorological factors, including temperature, wind speed, and wind direction, using 

wind rose data and R; and (4) Comparisons between chloroprene levels before and after the 

emission reduction projects. 
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Materials and Methods 

Study Area 

The study area of this project focused on the Denka Elastomer facility and its surrounding 

area in LaPlace, LA (shown in Appendix A). The latitude and longitude of the facility, the six 

ambient air monitoring sites, and the meteorology station are shown in Table 2. 

Table 2. Locations of the air monitoring sites 

Site ID Site Name Latitude Longitude 

    1 Ochsner Hospital 30.071420 -90.515436 

    2 Acorn St and Hwy 44 30.058785 -90.509599 

    3 Mississippi River Levee 30.051803 -90.522571 

    4 Fifth Ward Elementary School 30.051938 -90.531859 

    5 238 Chad Baker St 30.057070 -90.533381 

    6 East Saint John High School 30.077830 -90.532944 

    - 
Ochsner Hospital Rooftop – 

Meteorological Station 
30.072270 -90.514800 

    - Denka Elastomer 30.057120 -90.523810 

Data and software 

The publicly available monitoring data used in this project were collected by EPA and can be 

retrieved from https://www.epa.gov/la/laplace-louisiana-air-monitoring-data#about-data. The 

chloroprene concentration data was collected every three days and is available starting from 

May 2016. The meteorology data are collected by an EPA contractor, Weston Solutions Inc, 

and can be retrieved from https://ienvironet.com/dashboard. The transportation and land 

cover data are all accessed from U.S. Geological Survey (USGS) (USGS, 2014, 2018). 

ArcGIS Pro 2.1.1 and R 3.5.2 are used for analysis. 

Methods 

Spatial analysis 

The purpose of spatial analysis is to provide basic information about the study area using 

ArcGIS Pro, including the distance from the facility to the six monitoring sites, the distance 

from the monitoring sites to main roads as a reflection of the monitor placement, and the land 

https://www.epa.gov/la/laplace-louisiana-air-monitoring-data#about-data
https://ienvironet.com/dashboard
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use types around the facility and monitoring sites. The analysis method included calculation 

of these items:  

 Euclidean distance from the facility to each monitoring site was calculated using the 

Near tool. 

 Euclidean distance from each monitoring site to the main road was calculated using 

the Near tool. The main roads were selected based on the road classes categorized 

by USGS, where controlled-access highway, secondary highway or major connecting 

road, and local connecting roads were kept, while local road, ramp, and ferry route 

were eliminated.  

 Two buffers, one with the radius of 2.5 km (to cover all six monitoring sites) and another 

of 1.0 km (to cover the three nearest sites) were generated to summarize the land 

cover type around the facility by Tabulate Area tool. 

 500 m buffers of each monitoring site were created based on the distance between 

the nearest monitoring site to the facility. Tabulate Area tool was used to compare the 

areas of different land cover types around each monitoring site. 

Chloroprene mapping tool 

The chloroprene monitoring data contains chloroprene concentrations at the six monitoring 

sites. In this project, a mapping tool was created using ArcGIS Pro and the Python pane to 

present chloroprene levels around the facility using the IDW interpolation tool. Users can 

select start and end dates and get the predicted mean chloroprene levels in the study area 

in the selected period. The working flow of building and using the chloroprene mapping tool 

follows this sequence:  

 Import the chloroprene monitoring data for each site and it can be linked to the 

monitoring site location by XY Table to Point tool. 

 Create a date list which stores all the available dates when chloroprene levels are 

collected. The mapping tool allows the users to select a start date and an end date 

from the date list. 

 The user runs the tool by inputting start and end dates and it calculates mean 

chloroprene values for the six monitoring sites and the result is automatically saved as 

“Result.csv” in the local drive. 

 It runs the IDW Interpolation tool based on the mean chloroprene levels and generates 

an interpolation surface raster which shows the predicted chloroprene levels in the 

study area. 
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Statistical analysis 

The averages of wind speed and direction were first calculated from minute-level data using 

scalar functions and vector functions respectively to generate wind roses (Grange, 2014). 

The scalar average wind speed (�̅�) is displayed in Eq. 1 where 𝑢𝑖 is measured wind speed. 

The wind components (�⃗�  and 𝑣 ) were calculated using Eq. 2 and 3 using the wind speed 

and wind direction (𝜃𝑖), and the average wind direction was calculated using Eq. 4. 

�̅� =
1

𝑛
∑ 𝑢𝑖

𝑛
𝑖=1  (1) 

�⃗� = 𝑢𝑖 × sin[2𝜋 ×
𝜃𝑖

360
] (2) 

𝑣 = 𝑢𝑖 × cos[2𝜋 ×
𝜃𝑖

360
] (3) 

�̅� = arctan (
�⃗⃗� 

�⃗� 
) + flow (4) 

    For arctan (
�⃗� 

𝑣 
) < 180, flow = +180;  for arctan (

�⃗� 

𝑣 
) > 180, flow = −180. 

The chloroprene concentrations are monitored from noon to noon for 24 hours continuously 

every three days. Minute-by-minute meteorology data, including temperature, wind speed, 

and wind direction, were averaged with above approaches and matched with the same 

periods when chloroprene levels were measured. 

Correlation tests and linear regression models were conducted to characterize the 

relationship between chloroprene concentration and meteorology factors at each monitoring 

site and all sites combined. ANOVA test was performed for chloroprene levels before and 

after the emission reduction projects to indicate whether there is a significant reduction in 

chloroprene levels after installation of the emissions reduction projects. 
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Results 

Spatial analysis 

The distance from each monitoring site to the facility and the main roads is shown in Table 3, 

along with the average of all available chloroprene levels from May 31, 2016 to December 

30, 2017, and also from January 3, 2018 to December 30, 2018 when the emission reduction 

projects were in operation. 

Table 3. Average chloroprene concentration and distance to the facility and roads from monitoring 

sites 

Site 

ID 
Site Name 

Average Chloroprene Level (µg/m3) Distance 

to Facility 

(m) 

Distance 

to Main 

Road (m) 

May 2016- 

Dec 2017 

Jan 2018- 

Dec 2018 

1 Ochsner Hospital 3.621 1.447 1780 504 

2 Acorn St and Hwy 44 3.814 1.686 1383 28 

3 Mississippi River Levee 5.760 3.234 602 24 

4 Fifth Ward Elementary School 7.086 2.586 966 168 

5 238 Chad Baker St 8.466 3.166 923 468 

6 East Saint John High School 1.800 0.769 2460 18 

The results show that Site 5, 238 Chad Baker Street, which is 923 m to the west of the center 

of the facility, had the highest average chloroprene concentration for the whole monitoring 

period. Site 3, Mississippi River Levee, which is the closest and 602 m to the south of the 

facility, had the highest average concentration if we focused on the year 2018 when the 

emission reduction projects were installed and operated. Site 6, East Saint John High School, 

which is the furthest and 2460 m to the northwest of the facility, had the lowest average 

concentration. 

It is clear that the level of chloroprene is related to the distance to the facility since the three 

monitoring sites within 1.0 km of the facility had higher chloroprene levels than the other three 

sites further away from the facility. Figure 2 shows the mean chloroprene levels at the six 

monitoring sites from 2016 to 2018 and their distance to the facility. A linear regression model 

was run and the result shows that there is an inverse correlation between mean chloroprene 

level and distance to the facility from the monitoring sites (Linear model; F-statistic = 34.47, 

df = 1581, p < 0.0001, adjusted R2 = 0.018). 
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Figure 2. Distance to the facility and mean concentrations at six monitoring sites 

Moreover, distances from each monitoring site to main roads were generated and shown in 

Table 3. And the results show that the distance to main roads has no effect on the chloroprene 

levels, which may indicate that the monitoring sites are properly located. 

The area and percentage of each land cover type within 2.5 km and 1.0 km of the facility is 

shown in Appendix B and Table 4. As shown in the table, the percentages of each land cover 

type within 2.5 km and 1.0 km are similar with each other, for example, about 35% of the area 

is classified as developed areas and there is only a small amount of forest. 

The area and percentage of each land cover type within 500 m buffer of each monitoring site 

are shown in Appendix C and Appendix D. There is 61.24% developed area around Chad 

Baker St, and the value is greater than those of the other monitoring sites. In contrast, there 

is more open water and wetlands around the Mississippi River Levee, and more forests 

around Fifth Ward Elementary School, comparing to the other two sites within 1 km of the 

facility. These results provide additional information about the land use type around the facility 

and potential areas where chloroprene exposure is more likely to be a public health concern 

than the others. 



- 10 - 

 

Table 4. Land Cover Type and Area within 2.5 and 1.0 km of the facility 

 

Chloroprene mapping tool 

An example map of the predicted chloroprene levels in the study area from 5/25/2016 to 

11/24/2016 is shown in Figure 3. In this period, the highest chloroprene concentration 

occurred around the Mississippi River Levee site and the 238 Chad Baker St site. Lower 

concentrations were observed further away from the facility, at East St. John the Baptist High 

School and Ochsner Hospital.  

Land Cover 
2.5 km Buffer 1.0 km Buffer 

Area (m2) Percentage (%) Area (m2) Percentage (%) 

Open Water 3210300 16.35 301500 9.60 

Developed, Open Space 1580400 8.05 230400 7.33 

Developed, Low Intensity 4447800 22.65 415800 13.23 

Developed, Medium Intensity 559800 2.85 170100 5.41 

Developed, High Intensity 453600 2.31 279000 8.88 

Barren Land 9000 0.05 9000 0.29 

Deciduous Forest 72900 0.37 72900 2.32 

Evergreen Forest 4500 0.02 4500 0.14 

Mixed Forest 14400 0.07 9900 0.32 

Shrub/Scrub 24300 0.12 23400 0.74 

Herbaceous 4500 0.02 0 0.00 

Hay/Pasture 1538100 7.83 823500 26.21 

Cultivated Crops 4893300 24.92 337500 10.74 

Woody Wetlands 2618100 13.33 442800 14.09 

Emergent Herbaceuous Wetlands 202500 1.03 21600 0.69 

Developed Area Sum 7041600 35.87 1095300 34.86 

Forest Sum 91800 0.47 87300 2.78 

Sum 1963350 100 3141900 100 
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Figure 3. Example output of chloroprene mapping tool 

Statistical analysis 

The chloroprene concentrations at the six monitoring sites over time are shown in Figure 4 

(see Appendix E for the individual monitoring sites). As we can see from the plot, the 

chloroprene concentration at each monitoring site changed over time and the changing 

patterns also varied from each other during the same period. On inspection it appears that 

there were generally lower concentrations during 2018, after installation of the control 

technology, than for prior years.  

Meteorological factors, including wind speed, wind direction, and temperature play an 

important role in air contaminant distribution. It is essential to investigate the impacts of 

meteorological factors on the chloroprene levels. We selected wind speed, wind direction, 

and temperature in the analysis.  

The meteorological data are also available since May 2016, so all the analyses were 

conducted from May 2016 to December 2018. Daily averages (from noon to noon) of wind 



- 12 - 

 

speed, wind direction, and temperature were calculated to match with the chloroprene 

concentrations.  

Figure 4. Chloroprene concentrations at six monitoring sites 

The wind rose plots for the year 2017 and 2018 are shown in Figure 5. As we can see from 

the plots, the wind patterns are similar in these two years: wind blows from the south most 

frequently, following by from the east and north-east. The mean wind speed is around 3.3 

m/s. 

 

Figure 5. Wind rose plot for the year 2017 and 2018 
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Correlations between wind and temperature and chloroprene concentrations at each 

monitoring site were calculated. Linear models were run for each site, and points were 

categorized by whether or not the wind blows from the facility on that date. A plot for the Chad 

Baker Street Site is shown in Figure 6. The plot suggests that a majority of the high 

concentrations occurred when the wind blows from the east (between ESE and ENE), where 

the facility is located, toward the monitoring site. A statistically significant inverse relationship 

between chloroprene level and wind speed was found (Linear model; coefficient = -1.45, F-

statistic = 9.49, df = 306, p-value = 0.0022), but not between chloroprene level and 

temperature (Linear model; p-value = 0.91). 

 

Figure 6. Wind speed and chloroprene level at Chad Baker St 

There are also statistically significant inverse relationships between chloroprene level and 

wind speed (Linear model; coefficient = -2.56, F-statistic = 12.72, df = 304, p-value < 0.0001) 

and temperature (coefficient = -0.17 , F-statistic = 12.72, df = 304, p-value < 0.0001) at 

Highway 44, between chloroprene level and wind speed at Fifth Ward Elementary School 

(coefficient = -1.53, F-statistic = 6.80, df = 303, p-value < 0.01), between chloroprene level 

and wind speed (coefficient = -2.87, F-statistic = 16.33, df = 301, p-value < 0.0001) and 

temperature (coefficient = -0.22, F-statistic = 16.33, df = 301, p-value < 0.0001) at the 

Mississippi River Levee, and between chloroprene level and wind speed at Ochsner Hospital 

(coefficient = -1.88, F-statistic = 22.03, df = 306, p-value < 0.0001). In every instance at these 

closest monitoring sites, with increasing wind speed there was a decrease in chloroprene 

concentration. Figures showing the relationships between wind speed and chloroprene levels 

at each site are shown in Appendix F. 
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The data for wind speed and chloroprene levels by year for all the monitoring sites combined 

are shown in Figure 7 (see Appendix G for the individual monitoring sites and Figure 8 as an 

example at Chad Baker St). As we can see from the figure and statistical test, the 

concentrations are statistically significant different from each other in 2016, 2017, and 2018 

(ANOVA test; F-statistic = 31.18, df = 1850, p-value < 0.0001). The average chloroprene 

concentration for all the monitoring sites combined is 7.47 μg/m3 in 2016, 3.73 μg/m3 in 2017, 

and 2.14 μg/m3 in 2018. 

 

Figure 7. Wind speed and chloroprene level in LaPlace from 2016 to 2018 

 

Figure 8. Wind speed and chloroprene level at Chad Baker St from 2016 to 2018 
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Discussion and Conclusion 

The exposed population in this project can be divided into two groups: workers who 

experience occupational exposure and residents in the surrounding communities who are 

exposed to chloroprene through the ambient air environment. Monitoring data at the six 

monitoring sites can be used to indicate potential exposure and cancer and noncancer health 

risks for the residents (no occupational exposure data were available).  

For cancer, a unit risk estimate (URE) may be used to estimate potential cancer risk from 

inhalation exposures. The U.S. EPA (2010) modeled data from a chronic National Toxicology 

Program bioassay in rodents (NTP, 1998) to generate a URE for chloroprene which is 5 x  

10-4 per μg/m3. If an individual were to continuously breathe air containing chloroprene at an 

average of 0.2 µg/m3 over his or her entire lifetime, that person would theoretically have no 

more than a one-in-ten thousand increased chance of developing cancer as a result of 

breathing air containing chloroprene (U.S. EPA, 2010). 

The reference concentration (RfC), which is an estimate (with uncertainty spanning perhaps 

an order of magnitude) of a continuous inhalation exposure to the human population 

(including sensitive subgroups) that is likely to be without an appreciable risk of deleterious 

effects during a lifetime (U.S. EPA, 2011), was calculated based on the chronic study in 

rodents conducted by the NTP (1998). The noncancer inhalation RfC value is 20 µg/m3.  

For workers, the Occupational Safety and Health Administration (OSHA) permissible 

exposure limit is 25 ppm (90 mg/m3), and the National Institute for Occupational Safety and 

Health (NIOSH) recommended exposure limit is 1 ppm (3.6 mg/m3).  

The chloroprene monitoring data demonstrate that all the average values exceed the one-in-

ten thousand cancer inhalation level of 0.2 µg/m3, and some also exceed the chronic RfC of 

20 µg/m3. Therefore, it is reasonable to conclude that the residents of the community around 

Denka facility are exposed to ambient concentrations of chloroprene of great concern. This 

is especially true for residents living close to Chad Baker Street, which is 923 m to the west 

of the facility and with an average chloroprene concentration of 3.2 µg/m3 in 2018.  The 

potential cancer risk for lifetime exposures at the Chad Baker Street monitoring site is 

estimated to be 16 out of ten thousand, far above the acceptable goal of one-in-ten-thousand 

as indicated for hazardous air pollutants in Title III of the Clean Air Act. 
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From the statistical analysis, we can conclude that meteorological factors, especially wind 

speed and direction, have substantial effects on the concentration of chloroprene at the 

monitoring sites. The evidence is the strongest at the Chad Baker St monitoring site. As 

shown from the yearly wind rose in Figure 5, the dominant winds in the area are from the 

easterly and south directions. Therefore, westerly areas and areas to the north of the facility 

are more likely to experience higher chloroprene concentrations from facility emissions when 

there is a gentle easterly breeze or breeze from the south. Chloroprene concentrations are 

inversely related to wind speed, so the contaminations are more readily dispersed when the 

wind speed is high. These results indicate that DPE could consider forecast wind speed and 

direction when making their operating decisions, in order to reduce the concentrations and 

potential risk to the communities around the facility. 

Based on the results separating chloroprene concentrations by year, there is a statistically 

significant decrease over time in chloroprene levels overall and also at each monitoring site. 

The mean chloroprene concentration in 2018 is less than a third of the mean concentration 

in 2016, indicating that the emission reduction projects are reducing chloroprene emissions. 

Further, the monitoring data shown in Figure 4 indicate that ambient concentrations declined 

during the second half of 2018 as DPE emissions reduction efforts were implemented. 

However, this decrease does not mean that health concerns associated with chloroprene 

emissions have been eliminated. The mean chloroprene concentrations at all the six 

monitoring sites after the emission reduction projects are below the noncancer inhalation RfC 

of 20 µg/m3, but far exceed the one-in-ten-thousand goal at 0.2 ug/m3. People living in nearby 

communities are still facing a high potential risk of cancer and possibly other chronic diseases 

due to chloroprene exposure. 

Therefore, it is essential to keep monitoring the chloroprene concentrations and meteorology 

around the Denka facility to provide information that may be useful in efforts to protect public 

health. It is recommended that DPE keep improving its emission reduction projects to further 

decrease chloroprene emission levels. Based on the results indicating correlations between 

chloroprene concentrations and meteorological factors, including wind speed and direction, 

the company should also consider limiting or changing operations during certain dates or 

times when the weather forecasts suggest low wind speeds which results in reduced 

dispersion, and when the wind is forecast to come from easterly directions in order to reduce 

the exposures to the closest residential area at Chad Baker Street. 
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Appendix 

Appendix A. Overview map of LaPlace 
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Appendix B. Land cover map of LaPlace 
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Appendix C. Land cover type around monitoring sites 
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Appendix D. Area and percentage of land cover types within 500 m of monitoring sites 

 

 
Ochsner Hospital  Highway 44 Levee Elementary School Chad Baker St High School 

Land Cover Type 
Area 

(m2) 

Percentage 

(%) 

Area 

(m2) 

Percentage 

(%) 

Area 

(m2) 

Percentage 

(%) 

Area 

(m2) 

Percentage 

(%) 

Area 

(m2) 

Percentage 

(%) 

Area 

(m2) 

Percentage 

(%) 

Open Water 0 0.00 21600 2.75 293400 37.39 122400 15.63 0 0.00 0 0.00 

Developed, Open Space 75600 9.64 108900 13.88 37800 4.82 46800 5.98 66600 8.49 73800 9.38 

Developed, Low 

Intensity 
135000 17.22 240300 30.62 107100 13.65 350100 44.71 396900 50.57 153000 19.45 

Developed, Medium 

Intensity 
63000 8.04 1800 0.23 53100 6.77 29700 3.79 10800 1.38 42300 5.38 

Developed, High 

Intensity 
34200 4.36 0 0.00 79200 10.09 6300 0.80 6300 0.80 27000 3.43 

Barren Land 0 0.00 0 0.00 0 0.00 9000 1.15 8100 1.03 0 0.00 

Deciduous Forest 0 0.00 0 0.00 20700 2.64 36900 4.71 1800 0.23 0 0.00 

Evergreen Forest 0 0.00 0 0.00 0 0.00 4500 0.57 0 0.00 0 0.00 

Mixed Forest 0 0.00 0 0.00 0 0.00 9900 1.26 0 0.00 0 0.00 

Herbaceous 0 0.00 0 0.00 11700 1.49 15300 1.95 0 0.00 0 0.00 

Hay/Pasture 29700 3.79 179100 22.82 43200 5.50 88200 11.26 169200 21.56 130500 16.59 

Cultivated Crops 434700 55.45 0 0.00 65700 8.37 54000 6.90 0 0.00 281700 35.81 

Woody Wetlands 11700 1.49 189000 24.08 53100 6.77 9900 1.26 125100 15.94 77400 9.84 

Emergent Herbaceuous 

Wetlands 
0 0.00 44100 5.62 19800 2.52 0 0.00 0 0.00 900 0.11 

Developed Sum 307800 39.27 351000 44.72 277200 35.32 432900 55.29 480600 61.24 296100 37.64 

Forest Sum 0 0.00 0 0.00 20700 2.64 51300 6.55 1800 0.23 0 0.00 

Sum 783900 100 784800 100 784800 100 783000 100 784800 100 786600 100 
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Appendix E. Chloroprene concentrations at monitoring sites over time 
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Appendix F. Wind speed and chloroprene levels at monitoring sites 
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Appendix G. Wind speed and chloroprene levels by year at monitoring sites 

 

 

 

 


