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IN THE UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF LOUISIANA 

) 
UNITED STATES OF AMERICA ) 

) 
Plaintiff, ) Civil Action No. 2:23-cv-735 

) 
v. ) Judge Barbier (Section J) 

) 
DENKA PERFORMANCE ELASTOMER, ) Magistrate North 
LLC and DUPONT SPECIALTY ) 
PRODUCTS USA, LLC. ) 

) 
Defendants. ) 

____________________________________) 

UNITED STATES’ MOTION FOR A PRELIMINARY INJUNCTION 
AGAINST DENKA PERFORMANCE ELASTOMER LLC 

This motion seeks a preliminary injunction against Defendant Denka Performance 

Elastomer, LLC (“Denka”) pursuant to Fed. R. Civ. P. 65.  The United States respectfully 

requests that the Court enter the Preliminary Injunction Order attached as “Exhibit A” to the 

accompanying memorandum of law. 

The United States, on behalf of the United States Environmental Protection Agency, filed 

a Complaint under 42 U.S.C. § 7603 of the Clean Air Act, alleging that the carcinogenic 

chloroprene emitted from Denka’s Neoprene manufacturing operations in LaPlace, Louisiana 

(the “Facility”) presents an imminent and substantial endangerment to public health and welfare.  

As 42 U.S.C. § 7603 requires, the United States consulted with representatives of the Louisiana 

DEQ in order to confirm the accuracy of the information upon which the United States is basing 

this action. See Ex. B to Mem. In Supp. of U.S. Mot. for Prelim. Inj., Decl. of James Leathers. 
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CONCLUSION 

For the reasons explained in the accompanying memorandum of law, the United States 

respectfully asks this Court to grant this motion and issue the proposed Preliminary Injunction 

Order. 

Trial Attorney: 

OF COUNSEL: 

ROBERT PARRISH 
Attorney-Advisor 
U.S. Environmental Protection Agency 

Respectfully submitted, 

FOR THE UNITED STATES OF AMERICA 

TODD KIM 
Assistant Attorney General 
Environment and Natural Resources Division 
United States Department of Justice 

s/Steven D. Shermer 
STEVEN D. SHERMER 
Senior Attorney 
District of Columbia Bar No. 486394  
DAVIS H. FORSYTHE 
Senior Counsel 
HANNAH L. FRAZIER 
Trial Attorney 
Environmental Enforcement Section 
Environment and Natural Resources Division 
United States Department of Justice 
P.O. Box 7611 
Washington, DC  20044-7611 
(202) 514-1134 
Steven.Shermer@usdoj.gov 

Office of Civil Enforcement, Air Enforcement Division 
1200 Pennsylvania Avenue, NW (2242A) 
Washington, D.C. 20460 
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JUSTIN LANNEN 
Assistant Regional Counsel 
U.S. Environmental Protection Agency, Region 6 
1201 Elm Street, Suite 500 (ORCEA) 
Dallas, TX 75270 
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CERTIFICATE OF SERVICE 

I hereby certify that on March 20, 2023, a true and correct copy of the United States’ 
Motion for a Preliminary Injunction Against Denka Performance Elastomer, LLC; Memorandum 
in Support Thereof; and Attached Exhibits (including a Proposed Order) were filed with the Clerk 
of the U.S. District Court for the Eastern District of Louisiana using the Court’s CM/ECF system. 
Notice of this Electronic Filing will be sent to all parties by operation of the Court’s Electronic 
Filing System. In addition, a copy of the foregoing pleading has been served upon the following 
counsel by electronic mail, such counsel having consented in writing to service by email: 

FOR DENKA PERFORMANCE ELASTOMER, LLC: 

Robert E. Holden 
James C. Percy 
Brett S. Venn 
David A. Super 
Jason B. Hutt 

bholden@joneswalker.com 
jpercy@joneswalker.com 
bvenn@joneswalker.com 
David.super@bracewell.com 
jason.hutt@bracewell.com 

In addition, the foregoing has been served upon the following counsel by electronic mail and first 
class United States mail, postage prepaid: 

FOR DUPONT SPECIALTY PRODUCTS USA, LLC: 

Eric Jarrell, Esq. 
King & Jurgens, LLC 
201 St. Charles Ave. 
45th Floor 
New Orleans, LA  70170 
ejarrell@kingjurgens.com 

s/Steven D. Shermer 
STEVEN D. SHERMER 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC, 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


Civ. No. 2:23-cv-735 


Judge Barbier (Section J) 


Magistrate Judge North 


UNITED STATES’ NOTICE OF SUBMISSION OF 
MOTION FOR PRELIMINARY INJUNCTION 


PLEASE TAKE NOTICE that the United States of America’s Motion for Preliminary 


Injunction against Denka Performance Elastomer, LLC will be submitted to this Court on June 


14, 2023 at 9:30 a.m. before the Honorable Carl J. Barbier, at the U.S. Courthouse, 500 Poydras 


Street, Room C268, in New Orleans, Louisiana. 


Dated: March 20, 2023. Respectfully submitted, 


FOR THE UNITED STATES OF AMERICA 


TODD KIM 
Assistant Attorney General 
Environment and Natural Resources Division 
United States Department of Justice 


s/Steven D. Shermer 
Trial Attorney: STEVEN D. SHERMER 


Senior Attorney 
District of Columbia Bar No. 486394  
DAVIS H. FORSYTHE 
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Senior Counsel 
HANNAH L. FRAZIER 
Trial Attorney 
Environmental Enforcement Section 
Environment and Natural Resources Division 
United States Department of Justice 
P.O. Box 7611 
Washington, DC  20044-7611 
(202) 514-1134 
Steven.Shermer@usdoj.gov 


OF COUNSEL: 


ROBERT PARRISH 
Attorney-Advisor 
U.S. Environmental Protection Agency 
Office of Civil Enforcement, Air Enforcement Division 
1200 Pennsylvania Avenue, NW (2242A) 
Washington, D.C. 20460 


JUSTIN LANNEN 
Assistant Regional Counsel 
U.S. Environmental Protection Agency, Region 6 
1201 Elm Street, Suite 500 (ORCEA) 
Dallas, TX 75270 
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CERTIFICATE OF SERVICE 


I hereby certify that on March 20, 2023, a true and correct copy of the United States’ 
Notice of Submission of Motion to for Preliminary Injunction was filed with the Clerk of the 
U.S. District Court for the Eastern District of Louisiana using the Court’s CM/ECF system.  
Notice of this Electronic Filing will be sent to all parties by operation of the Court’s Electronic 
Filing System. In addition, a copy of the foregoing pleading has been served upon the following 
counsel by electronic mail, such counsel having consented in writing to service by email: 


FOR DENKA PERFORMANCE ELASTOMER, LLC: 


Robert E. Holden 
James C. Percy 
Brett S. Venn 
David A. Super 
Jason B. Hutt 


bholden@joneswalker.com 
jpercy@joneswalker.com 
bvenn@joneswalker.com 
David.super@bracewell.com 
jason.hutt@bracewell.com 


In addition, the foregoing has been served upon the following counsel by electronic mail and first 
class United States mail, postage prepaid: 


FOR DUPONT SPECIALTY PRODUCTS USA, LLC: 


Eric Jarrell, Esq. 
King & Jurgens, LLC 
201 St. Charles Ave. 
45th Floor 
New Orleans, LA  70170 
ejarrell@kingjurgens.com 


s/Steven D. Shermer 
STEVEN D. SHERMER 
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United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 


United States’ Motion for Preliminary Injunction 


Exhibit H 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


Civ. No. 2:23-cv-735 


DECLARATION OF DR. HELEN SUH 
IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 


Pursuant to 28 U.S.C. § 1746, I, Helen Suh, declare as follows: 


Introduction 


1. I have been retained by the U.S. Department of Justice and asked to render my 


expert opinions on the epidemiological evidence for a causal relationship between chloroprene 


exposure and cancer incidence and mortality. I was specifically asked to consider whether the 


epidemiological evidence supports the EPA’s determination, stated in its September 2010 


Toxicological Review of Chloroprene (the 2010 IRIS Assessment),1 that chloroprene is a likely 


human carcinogen. 


1 US Environmental Protection Agency.  Toxicological Review of Chloroprene (CAS No. 126-
99-8): In Support of Summary Information on the Integrated Risk Information System (IRIS).  
Office of Research and Development. 
https://iris.epa.gov/ChemicalLanding/&substance_nmbr=1021. [accessed February 17, 2023]. 


1 



https://iris.epa.gov/ChemicalLanding/&substance_nmbr=1021





 


 


 


 


 


 


 


 


 


Case 2:23-cv-00735-CJB-MBN Document 9-10 Filed 03/20/23 Page 3 of 53 


Qualifications 


2. I am an expert in air pollution exposure science and epidemiology.  For over 25 


years, I have led numerous research studies that characterize exposures to hazardous and criteria 


air pollutants and their impacts on human health, with these studies funded by organizations that 


include the US National Institutes of Health, the US Environmental Protection Agency (EPA), 


the US Department of Energy, and the Electric Power Research Institute. 


3. I am a Professor in the Department of Civil and Environmental Engineering at 


Tufts University in Medford, MA, where I teach or have taught classes in biostatistics, 


probability and statistics, data analysis in environmental health, environmental epidemiology, 


and occupational and environmental health.  I am also a Senior Fellow in the Department of 


Public Health at the National Opinion Research Center (NORC) at the University of Chicago. 


4. Prior to joining Tufts, I was a Professor in the Department of Health Sciences and 


the Director of the Population Health Doctoral Program at Northeastern University where I 


taught several undergraduate and graduate-level classes in public health.  I also directed the 


Environmental Health Program at NORC at the University of Chicago and was an Assistant and 


Associate Professor in the Department of Environmental Health at the Harvard School of Public 


Health. 


5. I earned a Doctorate and Master of Science in Environmental Health from the 


Harvard School of Public Health and a Bachelor of Science degree in Biology from the 


Massachusetts Institute of Technology. 


6. I have conducted numerous research studies, including those that characterized 


exposures and their corresponding health impacts for multiple air pollutants, including sulfur 


dioxide (SO2), hazardous air pollutants (HAPs), nitrogen dioxide (NO2), and fine particulate 


matter with aerodynamic diameters less than 2.5 microns (PM2.5). 
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7. I have performed advisory work for numerous international, national, and local 


organizations. For example, I was a member of the charter EPA Clean Air Scientific Advisory 


Committee (CASAC), a seven-member Committee appointed by the EPA Administrator to 


provide independent advice to the Administrator on the scientific bases for the EPA's National 


Ambient Air Quality Standards.  I have also served as a member of CASAC for specific air 


pollutants, including NO2, PM, and ozone (O3), numerous National Institute of Health (NIH) 


study sections, and several National Academy of Science Committees.  I previously served as an 


Associate Editor of the Journal of Exposure Science and Environmental Epidemiology. 


Publications in the Last 10 years 


8. Findings from my research are described in more than 150 articles published in 


leading peer-reviewed journals and have been presented in numerous presentations at 


conferences and other forums. My Curriculum Vitae (Appendix 1) lists those publications. 


Prior Testimony 


In the past 4 years, I have provided testimony in one case:  in September 2019 in United States of 


America v. Tisbury Towing and Transportation Co., Inc., D. Mass. (Civil Action No. 16-cv-


10769) and the associated case United States of America v. R.M. Packer Co., Inc., D. Mass. 


(Civil Action No. 1:16-cv-10767). 


Compensation 


9. I am being compensated for my work on this matter, including testimony, at the 


rate of $450 per hour. As of the date I signed this declaration I have spent approximately 110 


hours on this matter. 


Methodology and Facts and Data Considered 


10. In preparing my opinions in this matter I reviewed the EPA’s 2010 Integrated 


Risk Information System (IRIS) Assessment. The EPA’s IRIS program conducts assessments 
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that characterize health hazards that may result from chronic exposure to individual chemicals or 


classes of chemicals.  The IRIS process is based on the first two steps of a standard risk 


assessment guidance that was developed by the National Research Council: (1) hazard 


identification, which follows a weight-of-evidence approach to determine whether exposure to a 


chemical results in potential adverse health effects and if so, (2) dose-response assessment, 


which characterizes the relationship between the level of chemical exposure and the risk of an 


adverse health event.2  For potential carcinogens, results from these two steps are subsequently 


used to determine the likelihood that the examined chemical poses a carcinogenic hazard and to 


derive a unit risk level (toxicity value), which, for airborne chemicals, is presented as an 


Inhalation Unit Risk.  


11. Based on my review, the 2010 IRIS Assessment included an extensive 


examination and analysis of available animal toxicological studies, epidemiological studies, and 


other toxicological information.  My review of the 2010 IRIS Assessment focused primarily on 


evaluating the available epidemiological data in support of EPA’s determination that chloroprene 


is a likely human carcinogen. As is typical when assessing the carcinogenic potential of 


substances, EPA’s determination was based largely on findings from animal studies, which 


showed: (1) statistically significant concentration-related tumors in both sexes and two species of 


animals in chronic inhalation bioassays, and (2) the appearance of chloroprene-associated 


tumors, malignant tumors, and 12 different tumor types in these animals, including lung, liver, 


kidney, and mammary gland. In the 2010 IRIS Assessment, the EPA determined that results 


2 National Research Council (US) Committee on the Institutional Means for Assessment of 
Risks to Public Health. Risk Assessment in the Federal Government: Managing the Process. 
Washington (DC): National Academies Press (US); 1983. PMID: 25032414. 


4 







 


 


 


 


 


 


 


 


Case 2:23-cv-00735-CJB-MBN Document 9-10 Filed 03/20/23 Page 6 of 53 


from epidemiological studies added to the qualitative weight of evidence that chloroprene 


exposure is likely associated with increased human cancer risk.3 


12. I also reviewed the declarations provided by Drs. John Vanderberg and Ila Cote in 


this matter and had several conversations with them regarding the 2010 IRIS Assessment. 


13. In its 2010 IRIS Assessment, the EPA identified ten epidemiological studies that 


examined chloroprene-associated cancer risks in occupational cohorts (i.e. workers that were 


employed by facilities that used chloroprene).  The studies were carried out over varied time 


periods and at different locations.  Despite their temporal and geographic diversity, these studies 


were similar in design and outcomes.  All studies, for example, were retrospective occupational 


cohort studies, focusing largely on lung and/or liver cancer.  All but one study examined 


chloroprene-associated risks of cancer mortality, and two studies also, or instead, examined risks 


of cancer incidence. 


14. In addition to reviewing the epidemiological chloroprene studies cited in the 2010 


IRIS Assessment, I conducted a literature search for additional studies and found one more 


recent epidemiological study relevant to chloroprene carcinogenicity:  the 2021 study by Marsh, 


et al., of chloroprene-exposed workers in DuPont-owned facilities in Louisville, Kentucky and 


LaPlace, Louisiana (the latter is the same neoprene-manufacturing facility that is the subject of 


this litigation). 


3 When the EPA conducts IRIS assessments, epidemiological data are usually not available or 
have limitations that prevent the IRIS program from making carcinogenicity determinations for 
a chemical based solely on epidemiological evidence.  Given this, epidemiologic data, when 
available, are evaluated based on their ability to support or undermine findings from animal 
studies. The use of epidemiologic data in this capacity is the norm for EPA when such data are 
available. Persad AS, Cooper GS.  Use of epidemiologic data in Integrated Risk Information 
System (IRIS) assessments. Tox Appl Pharmacology 2008; 233(1): 137-145. 
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15. For my review of each of the epidemiological studies, I considered the study 


design, methodology, and results, including considerations regarding the reference population 


(i.e., the group of non-exposed individuals to whom the chloroprene-exposed workers were 


compared), the “statistical significance” of the study’s results, the direction and magnitude of the 


effects reported in the study (i.e., whether the study showed an association between chloroprene 


exposure and increased cancer risk, and if so how much), the overall number of cancer cases 


reported in the study population, the quality of the chloroprene exposure measures, and if 


available, the observed exposure-response relationship (i.e., whether increasing chloroprene 


exposure was associated with increased cancer risk). 


16. Occupational studies of chemicals such as chloroprene generally examine whether 


chemical-exposed workers have increased cancer rates as compared to a reference population, 


which ideally are identical in all aspects to the exposed workers except for their exposure status. 


17. Internal reference populations— which compare cancer rates for chloroprene-


exposed workers to that of their non- or low-exposed counterparts at the same facility—are 


considered the “gold standard” in occupational epidemiological studies, since internal reference 


populations are “unexposed” but are otherwise as similar as possible to the chloroprene-exposed 


workers under study. For example, internal reference populations generally have the same 


ability to gain and maintain employment, receive comparable health benefits, and live in similar 


residential locations as the cohorts to which they are compared.4  These similarities help to 


minimize confounding and biases that can result when reference populations differ from study 


populations in key ways, such as when reference populations are drawn from non-occupational 


4 Checkoway H, Pearce N, Kreibel D. Research methods in occupational epidemiology. 
Monographs in Epidemiology and Biostatistics, Volume 34, Oxford University Press; 2004. p. 
122-178. 
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or general populations (e.g., comparing the health outcomes of a group of chloroprene-exposed 


workers to those of all citizens of their state or country).   


18. When reference populations are drawn from non-occupational or general 


populations, estimates of health risk may be biased due to the “healthy worker effect,” a well-


accepted and studied phenomenon that results from the fact that employed workers tend to be 


healthier than the general population, which includes people who cannot work due to disease or 


disability. As a result, comparisons of mortality rates in an exposed worker cohort to the general 


population almost always result in an underestimation of the true health risks5, including in 


studies of cancer mortality and incidence.6 


19. Given the potential for reaching erroneous conclusions that a chemical is safe 


when it is not, findings based on comparisons to external general populations should be given 


substantially less weight in determinations of chemical risks based on occupational epidemiology 


studies. 


20. Epidemiological studies also generally report the “statistical significance” of the 


study findings using “p-values” and, when available, confidence intervals.  At its simplest, p-


values describe the probability that the study findings are consistent with a finding of no effect, 


meaning, in this case, that chloroprene exposure is not associated with cancer risk.  Accordingly, 


p-values close to zero indicate that a finding of no effect is unlikely.  A p-value equal to or 


smaller than 0.05 is traditionally used to indicate that the results of a study are “statistically 


significant”. Note, however, that, as stated by the American Statistical Association, 


5 Chowdhury R, Shah D, Payal AR. Healthy Worker Effect Phenomenon: Revisited with 
Emphasis on Statistical Methods - A Review. Indian J Occup Environ Med. 2017;21(1): 2-8. 
PMID: 29391741; PMCID: PMC5763838. 


6 Kirkeleit J, Riise T, Bjørge T, Christiani DC.  The healthy worker effect in cancer incidence 
studies. Am J Epidemiology 2013; 177(11):1218–1224. https://doi.org/10.1093/aje/kws373 
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“smaller p-values do not necessarily imply the presence of larger or more important effects, and 


larger p-values do not imply a lack of importance or even lack of effect.”7  So, while a p-value 


equal to or smaller than 0.05 is typically used to indicate statistical significance, this threshold 


value does not mean that a finding is “true” when p-values are less than 0.05 and are “false” 


otherwise. As summarized in Greenland et al.8, “Neyman and Pearson9 wrote that “it is doubtful 


whether the knowledge that [a p-value] was really 0.03 (or 0.06), rather than 0.05 … would in 


fact ever modify our judgment” and that “[t]he tests themselves give no final verdict, but as tools 


help the worker who is using them to form his final decision.” 


21. Given concerns about the potential misuse or misinterpretation of p-values, there 


has been a general move in epidemiology away from p-values and towards confidence intervals. 


Confidence intervals provide a range of likely values for the true parameter of interest — for 


example, the true risk of getting cancer from chloroprene — for a specified level of confidence, 


most often 95% (which corresponds to the traditional p-value cut-off of 0.05).  A 95% 


confidence level means that we have 95% confidence that the interval will contain the true 


parameter of interest. 


22. For the examined epidemiological studies, if the 95% confidence interval does not 


include 1 (for internal reference comparisons) or 100 (for external comparisons), then I describe 


the result as “statistically significant.”  Further, if the lower bound of the 95% confidence 


7 Wasserstein RL, Lazar NA. The ASA Statement on p-Values: Context, Process, and Purpose.  
The American Statistician 2016; 70(2): 129-133. DOI: 10.1080/00031305.2016.1154108 


8 Greenland S, Senn SJ, Rothman KJ, Carlin JB, Poole C, Goodman SN, Altman DG. Statistical 
tests, P values, confidence intervals, and power: a guide to misinterpretations. Eur J Epidemiol. 
2016;31(4): 337-50. DOI: 10.1007/s10654-016-0149-3. PMID: 27209009; PMCID: 
PMC4877414. 


9 Neyman J, Pearson ES. On the use and interpretation of certain test criteria for purposes of 
statistical inference: part I. Biometrika. 1928; 20A: 175–240.  
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interval does not include 1 (for internal reference comparisons) or 100 (for external 


comparisons), then I describe the result as consistent with a “statistically significant increase in 


chloroprene-associated mortality.”  As discussed above, and for the same reasons, the 95% 


confidence intervals are not intended to be a strict determination of whether results are worthy of 


consideration. 


23. In addition to my review of peer-reviewed epidemiological studies, I also 


reviewed several analyses of human cancer rates performed by Denka’s consultants, which are 


described in written correspondence to EPA10 as well as a judicial complaint filed by Denka11. 


Denka used data from the Louisiana Tumor Registry (or “Registry”) to compare cancer 


incidence rates for the State of Louisiana with rates for St. John the Baptist Parish – where the 


Denka Facility is located – and associated census tracts.  In so doing, Denka found that cancer 


rates in St. John the Baptist Parish and associated census tracts are lower than the state average 


for many cancers. Based on these simple comparisons, Denka concluded that “the Louisiana 


Tumor Registry data strongly support the conclusion that chloroprene does not pose a 


meaningful risk to humans.”11 


24. Denka’s conclusion is without merit, because their analyses do not allow causal 


determinations to be made about the effect of chloroprene exposure on cancer.12  The Louisiana 


Tumor Registry itself explains that Registry data cannot be used to draw the sort of conclusions 


10 Epidemological Basis for Supporting a Correction of the Chloroprene Inhalation Unit Risk 
(IUR): Update; Exhibit B.  As part of Denka Performance Elastomer LLC, Request for 
Correction. Prepared by Ramboll; July 15, 2021. 


11 Denka Performance Elastomer LLC v. United States Environmental Protection Agency, Civil 
Action Number 2:23-cv-00147. Filed 1/11/2023. 


12 Lash TL, VanderWeele TJ, Haneuse S, Rothman KJ. Modern epidemiology. 4th ed. 
Philadelphia: Wolters Kluwer; 2021. 
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made by Denka, stating that “cancer rates alone neither prove a link between cancer and an 


industrial emission nor disprove such a link”13 and that “the lack of significantly higher cancer 


rates in census tracts, parishes, regions, etc., does not indicate no problem associated with 


environmental exposures in smaller geographic areas, like fence[]line communities. This is a 


common misperception that we feel very strongly is important to correct.”14  Given these and 


other limitations described below, it is my opinion that (1) the Louisiana Tumor Registry data 


cannot be used to determine whether chloroprene is a human carcinogen or presents “meaningful 


risk” to humans, and (2) Denka misinterprets that data when it argues otherwise.   


25. The inability of Louisiana Tumor Registry data to inform causal determinations 


about cancer-causing emissions and cancer risk generally stems from the inherent limitations of 


the Registry’s aggregate cancer rate data.  The Louisiana Tumor Registry is a state-funded, 


population-based registry that collects information on cancer incidence within Louisiana15, 


including the cancer type, site, stage, and outcomes (survival or mortality) for all Louisiana 


parishes since 1988. Each year, data from the Louisiana Tumor Registry are summarized in 


reports and monographs that describe cancer incidence and mortality rates for the previous five 


years, aggregated at the state, parish, or census tract-level16. Cancer rates are provided in various 


13 Cancer Incidence in Louisiana by Census Tract, 2008-2017, Q&A (Mar. 31, 2021), 
https://sph.lsuhsc.edu/wp-content/uploads/2021/03/05_LTR-QA_2021-report_2021-3-24.pdf. 
The answer was in response to the question: “Can cancer registry reports be used to evaluate a 
link between emissions and cancer?”   


14 Louisiana Health: New Orleans, Louisiana Tumor Registry.  Cancer in Louisiana, 2015-2019. 
Vol 37, August 2022, page 17. https://sph.lsuhsc.edu/wp-content/uploads/2022/08/1-Cancer-
in-LA_Vol-37_Full-Document.pdf. 


15 Louisiana Tumor Registry.  https://sph.lsuhsc.edu/louisiana-tumor-registry/data-usestatistics/. 
16 Aggregate measures are summaries (e.g. cancer incidence or mortality rates) of observations 


derived from individuals in each group—in this case, State, parish, or census tract.  Since 
cause-specific cancer data are not published for most Louisiana census tracts due to the small 
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forms, including tables that (1) provide age-adjusted cancer rates by race and sex for all cancers 


and by cancer site for the entire state and by parish for the 10 most common cancers, 


(2) compare these cancer rates to corresponding US cancer rates, and (3) provide age-adjusted, 


cause-specific cancer rates for the census tracts within Louisiana that have sufficient cases and 


that have significantly higher cancer incidence rates than the state average.  Data from the 


Louisiana Tumor Registry has been used to generate hypotheses, “assess[] the magnitude of the 


cancer burden in Louisiana, identify[] areas and populations at high risk, set[] priorities for 


health resource allocation, [and] monitor[] trends in cancer incidence over time….”15 


26. The usefulness of Louisiana Tumor Registry data does not extend to causal 


determinations of the impacts of chloroprene (or other chemical exposures) on cancer.  This is 


true for several reasons. First, Denka’s analyses and conclusions do not consider potential 


confounding factors, such as exposures to vinyl chloride, ethylene oxide, benzene, and other 


chemical carcinogens, which are emitted in large quantities by facilities located throughout 


Louisiana.17,18 These emissions may contribute to elevated carcinogenic exposures – and, 


numbers of cases, comparisons of cause-specific cancer rates are most often performed at the 
parish level. 


17 For example, EPA’s Toxic Release Inventory records indicate that 76 different carcinogenic 
chemicals (listed as “OSHA Carcinogens”) were reportedly disposed of or otherwise released 
on-site in Louisiana in 2021. 
https://enviro.epa.gov/triexplorer/release_chem?p_view=STCH&trilib=TRIQ1&sort=_VIEW 
_&sort_fmt=1&state=22&county=All+counties&chemical=OSHA_IND&industry=ALL&yea 
r=2021&tab_rpt=1&fld=RELLBY&fld=TSFDSP “On-site disposal or other releases” include 
emissions to the air: https://enviro.epa.gov/triexplorer/trimetadata.show?p_title=Total%20On-
site%20ReleaseReport 


18 In 2021, eight facilities in Louisiana reportedly disposed of or released (on-site) vinyl chloride 
– a carcinogenic chemical – in excess of one ton. 
https://enviro.epa.gov/triexplorer/release_fac?p_view=USFA&trilib=TRIQ1&sort=RE_TOLB 
Y&sort_fmt=2&state=All+states&county=All+counties&zipcode=&epa_region=&chemical= 
0000075014&industry=ALL&YEAR=2021&V_NA_INDICATOR=.&tab_rpt=1&FLD=REL 
LBY&FLD=TSFDSP 
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through this, elevated cancer risks – in individuals living in parishes outside of St. John the 


Baptist Parish, potentially biasing comparisons of parish cancer rates and leading to erroneous 


conclusions. 


27. Second, Denka’s analysis and subsequent conclusion presumes that chloroprene 


exposures are limited to those individuals living in St. John the Baptist Parish at the time of 


cancer diagnosis. This assumption ignores the fact that individuals living outside of St. John the 


Baptist Parish may spend time inside the parish through their activities and work, where they 


may be exposed to chloroprene.  Correspondingly, this assumption also falsely assumes that all 


individuals living within St. John the Baptist parish will have the same chloroprene exposure 


level, ignoring the fact that people live at different distances and directions from the Denka 


facility and have different activity patterns that will affect exposure.  Further, this assumption 


ignores the fact that the latency period – or time between chemical exposure and the 


development of cancer – is long, typically on the order of several decades.  As discussed in the 


Louisiana Tumor Registry’s Question and Answers: 


Cancer also has a long latency period from exposure to cancer risk factors to the 
development of cancer. For example, people who smoke generally do not develop cancer 
until 20 to 40 years after.  Many things can happen to a person across those decades 
including people moving from place to place.  Nationally, cancer registries collect cancer 
cases based on the address at the time of diagnosis.  Someone diagnosed with cancer 
could have moved from an area of high exposure, but the registry would only have the 
address at diagnosis and would not be able to make that connection. This could make the 
cancer rates lower in an area of high exposure.13 


Thus, Registry records are unable to provide information about the residential location nor the 


chloroprene exposure status of individuals with cancer during the critical years prior to their 


cancer diagnosis.  Each of these limitations raises substantial concerns regarding the validity of 


using parish at the time of cancer diagnosis to assess long-term chloroprene exposures and to 


support conclusions about chloroprene’s human cancer risk. 


12 
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28. Third, disease etiology is an individual – and not a group – process, since 


chloroprene can only cause cancer in individuals who were exposed to chloroprene prior to their 


diagnosis. Simple analyses of group-based data, such as those conducted by Denka, do not have 


such individual-specific information, making it impossible to determine whether chloroprene 


exposures contributed to the cancer diagnosis of individuals with cancer.19 As a result, Denka’s 


analyses cannot be used to assess causality or meaningful risk to humans.  


29. Fourth, Denka’s analyses of Registry data use comparisons of cancer rates across 


parishes to make inferences about chloroprene-associated cancer risks for individuals within 


these groups.  These inferences suffer from the “ecological fallacy”—a well-accepted and well-


characterized methodological error.12,20 Ecological fallacy can be thought of as an error in 


reasoning, where for example, (1) individual members of a group are falsely assumed to have the 


average characteristics of the group, ignoring the fact that individuals within the same group can 


differ, often in key ways that can affect their risk of cancer, and (2) baseline risks of cancer in 


populations unexposed to chloroprene are falsely assumed to be the same across the groups, 


ignoring the fact that parishes may have different socio-demographic characteristics or may be 


affected by different carcinogenic chemical exposures.  These factors can bias results and, in 


turn, can result in false or inaccurate inferences about associations between a risk factor and an 


12,20 outcome. 


19 Group-based studies with no exposure data, such as the analyses of Registry data performed 
by Denka, are defined as exploratory, ecologic studies, which cannot be used to support causal 
determinations about cancer. Lash TL, VanderWeele TJ, Haneuse S, Rothman KJ. Modern 
epidemiology. 4th ed. Philadelphia: Wolters Kluwer; 2021. 


20 Robinson WS. Ecological Correlations and the Behavior of Individuals.  American 
Sociological Review 1950; 15(3): 351-357. 
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30. Together, the limitations of analyses based on Louisiana Tumor Registry data are 


substantial and prevent their use in any causal considerations of chloroprene and cancer. For 


these reasons, I did not factor the Registry data into the conclusions I present here. 


Opinions 


31. The following is a statement of my current opinions in this matter.  If called to 


testify, I could competently testify to the following to a reasonable degree of scientific certainty. 


The Epidemiological Studies of Chloroprene Exposure Support EPA’s Classification of 
Chloroprene as a Likely Human Carcinogen. 


32. Within a reasonable degree of scientific certainty, I conclude that the peer-


reviewed epidemiological literature supports the EPA’s toxicological findings, stated in its 2010 


IRIS Assessment, that chloroprene is a likely human carcinogen. 


33. I evaluated the following peer-reviewed epidemiological studies of chloroprene 


and cancer to reach my conclusions: 


 Pell S. Mortality of workers exposed to chloroprene. J Occup Med. 1978; 
20(1):21–29. 


 Leet TL, Selevan S. Mortality analysis of workers exposed to chloroprene. 
Cincinnati, OH: National Institute for Occupational Safety and Health; Center for 
Disease Control, Department of Health and Human Services. 1982. 


 Bulbulyan MA, Changuina OV, Zaridze DG, et al. Cancer mortality among 
Moscow shoe workers exposed to chloroprene (Russia). Cancer Causes Control. 
1998; 9(4): 381-387. https://doi.org/10.1023/A:1008863516506 


 Bulbulyan, MA, Margaryan AG, Ilychova SA, et al. Cancer incidence and 
mortality in a cohort of chloroprene workers from Armenia. Inter J Cancer. 1999; 
81(1): 31-33. 


 Li SQ, Dong QN, Liu YQ, Liu YG. Epidemiologic study of cancer mortality 
among chloroprene workers. Biomedical Environ Sciences : BES. 1989; 2(2):141-
149. PMID: 2590499. 


 Colonna M, Laydevant G. A cohort study of workers exposed to chloroprene in 
the department of Isere, France. Chem Biol Interact. 2001; 135/136: 505-514. 


 Marsh G, Youk A, Buchanich J, et al. Mortality patterns among industrial workers 
exposed to chloroprene and other substances. I. General mortality patterns.  Chem 
Biol Interact. 2007; 166(1-3): 285–300. 
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 Marsh GM, Youk AO, Buchanich JM, et al. Mortality patterns among industrial 
workers exposed to chloroprene and other substances II. Mortality in relation to 
exposure. Chem Biol Interact. 2007; 166(1-3): 301–316. 


 Leonard RC, Kreckmann KH, Lineker GA, et al. Comparison of standardized 
mortality ratios (SMRs) obtained from use of reference populations based on a 
company-wide registry cohort to SMRs calculated against local and national rates, 
Chem Biol Interact. 2007; 166(1-3): 317-322. 


 Marsh GM, Kruchten A, Buchanich JM. Mortality patterns among industrial 
workers exposed to chloroprene and other substances:  Extended follow-up. J 
Occup Environ Med. 2021; 63(2): 126-138. DOI: 
10.1097/JOM.0000000000002093 


34. The 2010 IRIS Assessment discussed one additional study:  Romazini S, 


Laydevant G, Lutz J, et al. Mortality study in occupational exposure to chloroprene.  Archives 


des Maladies Professionnelles et de l’Environnement. 1992; 54(8): 721-725.  This study was 


published only in French and I therefore did not evaluate it here. 


35. Results from the studies of chloroprene and liver and respiratory cancer that I 


evaluated are summarized in Table 1, below. Table 1 shows the cancer risks associated with 


chloroprene exposures based on comparisons of (1) external and (2) internal reference 


populations. Comparisons of external reference populations are examined using standardized 


mortality (SMR) or incidence (SIR) ratios, and those based on internal reference populations are 


examined using relative risks (RR). Values greater than 100 (for SMRs and SIRs) or 1 (for RR), 


respectively, indicate an increase in cancers for the chloroprene-exposed population.  
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Table 1. Summary of Epidemiological Studies of Chloroprene-Exposed Workers 


a Standardized mortality ratios (SMRs) and standardized incident ratios (SIRs) – reported with 95% confidence intervals where available – are based on a 
100-point scale and were calculated relative to national or local general reference populations (unshaded), national and regional external worker reference 
populations (shaded in gray).  SMRs or SIRs >100 indicate that chloroprene is a risk factor for cancer mortality/incidence; <100 is protective; =100 has no effect.  
If the 95% confidence interval includes 100, the SMR/SIR is not statistically significant at the 95% confidence level; if the lower or upper bound of the 
confidence interval is >100 or <100, respectively, the SMR/SIR is statistically significant.
b Relative risks (RR) are reported with 95% confidence intervals in parentheses, when available.  RRs compare cancer deaths or incidence in high to non/low-
exposed groups; exposures in Marsh et al. (2007b) are cumulative exposures, in Bulbulyan et al. (1989) exposure duration (>,< 10 years).  RR >1 indicates that 
exposure is a risk factor for cancer mortality/incidence, <1 that exposure is protective, =1 that chloroprene exposure has no association. 
c p<0.05. 
d Case-control study. 
e SMRs for entire cohort. 
f External and internal comparison results from Marsh et al. (2007a), (2007b), respectively. 
g Statistically significant (p-value<0.05) dose-response trends were found. 
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The Epidemiological Studies of Chloroprene Showed Evidence of an Increased 
Liver Cancer Risk. 


36. As shown in Figure 1, across all studies, cohorts, and analyses, chloroprene was 


most consistently associated with increased liver cancer. 


37. Study results showed statistically significant increases in liver cancer mortality in 


the Russian, Armenian, and Louisville (Leet) cohorts, higher but not statistically significant 


increased liver cancer mortality in the Chinese and Louisville (Leonard et al. 2007; Marsh et al. 


2007) cohorts, and increased liver cancer incidence in the French cohort (Colonna & Laydevant 


2001). Additional support for these findings is provided by evidence of a sufficient latency 


period – that is, a biologically plausible time between chloroprene exposure and cancer incidence 


or mortality – as well as evidence of an exposure-response association, where cancer risks 


generally increased with increasing chloroprene exposures, in the Russian, Armenian, and 


Louisville (Marsh et al. 2007) cohorts. 


38. Studies that utilize internal reference populations, which are the best available 


evidence, show consistently higher, although not statistically significant, risks of chloroprene-


associated liver cancer mortality in the Louisville (Marsh et al. 2007) and Russian cohorts, and 


higher liver cancer incidence in the Armenian cohort, as in Figure 1, below. 
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Figure 1. Chloroprene-Associated Liver Cancer Risk by Study/Location* 


* Studies examining cancer mortality shown by filled circle, cancer incidence by filled circle overlayed with an “x”; 
dotted vertical line represents the value of “no effect”; RRs calculated for internal reference populations; SMRs 
(divided by 100) for external reference populations.  Analyses based on internal reference populations have the 
greatest validity, followed by those based on external reference populations, and lastly by those based on external 
reference populations, which are adversely affected by the healthy worker effect. 


39. Of these studies, the Marsh et al. (2007) study used the most detailed and precise 


measures of chloroprene exposures. This study found Louisville facility workers with the 


highest cumulative chloroprene exposures to be 3.33 (95% confidence interval:  0.48, 39.26) 


times more likely to die from liver cancer as compared to workers from the same facility with the 


lowest cumulative exposures. Further, statistically significant exposure-response trends were 
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observed at the 90% confidence level.21  The analyses were likely under-powered given the small 


number of liver cancer deaths, both overall and when stratified by exposure category, which 


limited the statistical power or ability of the study to detect chloroprene-associated cancer risks 


when present.  Despite the small mortality numbers, the internal comparison findings show 


consistently elevated associations across heterogeneous cohorts and exposure scenarios and 


support the presence of an exposure-response trend, thus supporting chloroprene as a likely liver 


carcinogen. 


40. Internal comparison findings are further supported by analyses of the Louisville 


cohort that compared cohort mortality rates to those of employees at other DuPont facilities as an 


external occupational reference population.  Like internal reference populations, external 


occupational reference populations are typically composed of workers with similar employment 


and life-time follow-up potential, which can help to reduce bias and confounding from the 


healthy worker effect, and they are presumably unexposed to chloroprene.  External occupational 


reference populations are less optimal than internal reference populations, however, due to their 


often dissimilar demographic and social characteristics and to the possibility that occupational 


populations at other facilities may include individuals exposed to carcinogenic chemicals. 


21 The presence of an exposure-response relationship was assessed using (1) the relative risk (a 
measure of the strength of the association) and its 95% confidence interval for each exposure 
group as compared with the no/low exposure reference group and (2) the p-value for the test 
for trend, which examined whether the relative risks increase with increasing chloroprene 
exposures. A test for trend can demonstrate an exposure-response association between 
chloroprene and cancer mortality/incidence even if the association is not statistically 
significant for any individual exposure level. While the statistical significance is often 
determined using a p-value of 0.05 (or 95% confidence level), tests for trend can support the 
presence of an exposure-response trend even when p-values exceed 0.05, as discussed above 
in Paragraph 20. 
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41. As with the internal reference populations, analyses based on external worker 


comparisons for the Louisville cohort showed elevated, but not statistically significant, risks of 


liver cancer mortality, with elevated standardized mortality ratios (SMRs) of 127 and 121 when 


national and regional Dupont workers were used as the reference populations, respectively.  


These results indicate that liver cancer deaths were 27% and 21% higher, respectively, in the 


Louisville cohort than would otherwise be expected absent chloroprene exposures.  Notably, the 


SMRs based on occupational reference populations were higher than those based on external 


general reference populations (SMRs of 104 and 90 for general US and local populations, 


respectively), which was expected given that external general reference populations are more 


strongly impacted by the healthy worker effect.  Based on these and other findings, the study’s 


authors, Leonard et al. (2007), acknowledged that higher SMRs in regional occupational 


populations as compared to general external reference populations likely reflect “the reduction in 


bias from the healthy worker effect and differences in regional rates due to culture, ethnicity, 


and/or lifestyle…. These results suggest that the most appropriate external comparison for 


occupational cohorts may be working populations from surrounding areas.”22 


The Epidemiological Studies of Chloroprene Showed Evidence of an Increased 
Respiratory Cancer Risk. 


42. Elevated risks of respiratory cancer were found for workers in all examined 


cohorts except for the Armenian cohort; although, risks were often not statistically significant.  


In analyses based on internal reference populations, chloroprene-exposed workers from the 


Pontchartrain, Maydown, Ireland, and Grenoble, France facilities had consistently increased risks 


of respiratory cancer mortality for highly exposed workers, irrespective of the exposure metric 


22 Leonard et al. 2007, p. 321. 
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(Marsh et al., 2007). For example, Pontchartrain, Maydown, and Grenoble workers with high 


cumulative chloroprene exposures were found to be 2.32 (95% confidence interval:  0.30, 21.83), 


2.28 (95% confidence interval: 0.86, 6.01), and 3.14 (95% confidence interval:  0.30, 47.99) 


times more likely to die from respiratory cancer, respectively, as compared to their low 


chloroprene-exposed counterparts. When average – as opposed to cumulative – exposures were 


used as the exposure indicator, similar increased risks were found for all examined cohorts 


(although risks of respiratory cancer for the Maydown cohort were now statistically significant), 


with workers having medium-low and medium-high average exposures being 2.83 (95% 


confidence interval: 1.09–7.38) and 2.63 (95% confidence interval: 1.11–6.23) times more likely 


to die from respiratory cancer than workers with low exposure.  Comparisons of Maydown 


workers having high average exposures to those having low average exposures showed similar, 


albeit not statistically significant results.  There was some evidence of an exposure-response 


association in the Maydown cohort, with a statistically significant trend at the 90% confidence 


level. In contrast, associations of chloroprene exposures and respiratory cancer mortality in 


Louisville workers were mixed, with elevated risks found for average, some cumulative, and no 


duration-based exposure indicators. 


43. When external worker populations were instead used as the reference population 


(Leonard et al. 2007), statistically significant, elevated risks of respiratory cancer mortality were 


observed for the Louisville cohort, with observed respiratory cancer deaths 37% and 20% higher 


than would otherwise be expected based on corresponding national and regional death rates in 


Dupont workers. Elevated, albeit not statistically significant, respiratory cancer mortality rates 


were also observed for the Pontchartrain cohort (SMRnational =108, SMRregional =105). As 


expected, SMRs based on external worker populations were higher than those based on general 
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reference populations (Louisville:  SMRnational =106, SMRlocal=75; Pontchartrain: SMRnational 


=72, SMRlocal=62), again reflecting downward bias from the healthy worker effect in analyses 


using general reference populations.  This again highlights the importance of using internal or 


external worker populations to assess cancer risks posed by chloroprene. 


44. Study results for respiratory cancer, grouped by reference population type, are 


showing in Figure 2, below. 


Figure 2. Chloroprene-Associated Respiratory Cancer Risk by Study/Location* 


* Studies examining cancer mortality shown by filled circles, cancer incidence by filled circle overlayed with 
an “x”; dotted vertical line represents the value of no effect; RRs calculated for internal reference 
populations; SMRs (divided by 100) for external reference populations.   Analyses based on internal 
reference populations have the greatest validity, followed by those based on external reference populations, 
and lastly by those based on external reference populations which are affected by the healthy worker effect.  
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Limitations of the Epidemiological Studies 


45. The specific limitations of the epidemiological studies included in the 2010 IRIS 


Assessment are discussed in the studies themselves and in peer-reviewed publications.23  The 


studies’ limitations are largely related to (1) the lack of quantitative exposure measures in all but 


the Marsh et al. (2007) and Leonard et al. (2007) studies; (2) the general lack of information for 


important covariates such as smoking status, chemical co-exposures, education, and socio-


economic status beyond job type, which raise issues of potential unmeasured confounding; 


(3) the small number of observed deaths, especially for liver cancer, which may contribute to 


larger p-values, wider confidence intervals, and unstable risk estimates; and (4) the inappropriate 


use of general populations as external reference populations in occupational epidemiology 


studies, given the healthy worker effect, rendering their findings of limited value in weight of 


evidence considerations for chloroprene-related cancer risk. 


The Epidemiological Studies Show That Chloroprene Exposure Is Associated With Elevated 
Liver and Respiratory Cancer Rates 


46. As the EPA concluded in the 2010 IRIS Assessment, the epidemiologic studies 


evaluated in the 2010 IRIS Assessment show that chloroprene exposure is associated with 


elevated liver and respiratory cancer mortality and/or incidence in analyses of internal and 


external worker reference populations – the reference populations that produce the most reliable 


estimates of risk in occupational health studies.  These associations were found in diverse 


cohorts, with similar relative risks, especially for liver cancer.  While issues related to 


unmeasured confounding and the small number of deaths limit our ability to determine causality, 


23 Sax SN, Gentry PR, Van Landingham C, Clewell HJ, Mundt KA. Extended Analysis and 
Evidence Integration of Chloroprene as a Human Carcinogen. Risk Anal. 2020; 40(2): 294-
318. DOI: 10.1111/risa.13397. PMID: 31524302; PMCID: PMC7028114. 
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the epidemiological findings of these studies support the EPA’s designation of chloroprene as a 


likely human carcinogen. 


The Recent Marsh et al. (2021) Study Likewise Shows That Chloroprene Exposure Is 
Associated With Elevated Liver and Respiratory Cancer Rates 


47. The recent Marsh et al. (2021) study extended the mortality follow-up period of 


US workers in the Louisville and Pontchartrain facilities that were the subject of the 2007 Marsh 


et al. and Leonard et al. studies.  Using updated data, Marsh et al. (2021) provided additional 


findings for chloroprene-associated cancer mortality rates using both internal worker and 


external general populations as reference populations.  As discussed above, findings based on 


internal reference populations are more reliable, as external general reference populations are 


subject to bias and confounding from the healthy worker effect and thus could underestimate 


chloroprene-associated cancer risks. 


48. As in the earlier Marsh et. al. and Leonard et al. studies, the underestimation of 


cancer risk in Marsh et al. (2021) was substantial in analyses based on external general reference 


populations, resulting in statistically significant reduced mortality for most causes of death 


among the chloroprene-exposed worker population, including that from all causes of death, all 


cancers combined, heart disease, diabetes, cerebrovascular disease, and accidents, and, although 


not statistically significant, reduced mortality for most other examined causes of death.  These 


findings seemingly suggest that being exposed to chloroprene protects against mortality in 


general, which is implausible and clearly demonstrates bias from the healthy worker effect. 


49. Marsh et al. (2021)’s results based on internal reference populations showed 


chloroprene exposures to be consistently associated with increased liver cancer mortality in the 
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Louisville cohort, irrespective of the exposure level and exposure measure.24  Workers with the 


highest cumulative chloroprene exposures, for example, were shown to have 57% (95% 


confidence interval: 0.41, 5.69) higher risks of liver cancer mortality as compared to workers 


with the lowest cumulative exposures.  Elevated but not statistically significant risks were also 


observed for medium chloroprene exposure levels and for average and duration-based exposure 


indicators. Statistically non-significant risks were expected, given the small number of deaths 


and the limited statistical power at observed risk levels.  Unlike the earlier Marsh study, no 


evidence of an exposure-response trend was found.  Nevertheless, these results provide 


additional evidence in support of an association between chloroprene exposure and elevated liver 


cancer risk, as evidenced by their consistency across the range of exposure levels and measures 


and their more precise estimates of risk demonstrated by the narrower 95% confidence intervals 


that resulted from the additional person-years of follow-up. 


50. As in Marsh et al. (2007b), chloroprene exposures in Marsh et al. (2021) were 


significantly associated with increased respiratory cancer mortality in the Pontchartrain cohort, 


irrespective of the exposure level and indicator.  Pontchartrain workers with high cumulative 


exposures, for example, had a statistically significant 5.27 (95% confidence interval: 1.62–17.18) 


times higher risk of dying from respiratory cancer as compared to their low-exposed 


counterparts, with results similar for medium-level chloroprene exposures and for other exposure 


indicators (e.g., average exposures, exposure duration).  Further, statistically significant, 


exposure-response trends were also observed for increasing cumulative and average exposures 


and exposure durations. These significant risk estimates and exposure-response trends support 


24 Liver cancer was not examined in the smaller Ponchartrain cohort, given its small number of 
liver cancer deaths. 
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the validity of the observed associations between chloroprene exposures and respiratory cancer 


mortality. Additional support is provided by the greater precision in the risk estimates, as 


evidenced by the narrowing of the confidence intervals with the longer follow-up period. 


51. Elevated chloroprene-associated respiratory cancer risks were also observed in the 


Louisville cohort, with comparable results to those in the earlier study; however, results were 


less consistent than those for the Pontchartrain cohort.  For example, workers with medium-high 


cumulative chloroprene exposures were found to have a statistically significant 37% (95% 


confidence interval: 2%, 85%) increased risk of respiratory cancer mortality as compared to their 


low-exposed counterparts, while workers with high average exposures were found to have a 24% 


(95% confidence interval: -7%, 66%) increase in risk.  In contrast, chloroprene exposure was not 


associated with respiratory cancer mortality when exposure duration was instead used as the 


exposure indicator. Null associations possibly reflect the fact that exposure duration does not 


consider actual exposure levels and thus may have more associated measurement error, which 


makes it more difficult to detect associations between chloroprene exposure and cancer 


mortality. 


52. Results from Marsh et al. (2021) provide reliable and consistent evidence of 


elevated liver and respiratory cancer mortality risks in the Louisville and Pontchartrain cohorts.  


They further support the presence of exposure-response trends for chloroprene and respiratory 


cancer mortality. This evidence is largely consistent with Marsh et al.’s earlier analyses of the 


Louisville and Pontchartrain cohorts, as well as with findings from other epidemiological studies 


evaluated in the 2010 IRIS Assessment. 


26 







Summary and Conclusion 


53. In summary, I have reviewed the available peer-reviewed epidemiological 


literature on cancer related to chloroprene exposures. Overall, the studies provide reliable and 


consistent evidence to support an association of chloroprene exposure and liver and respiratory 


cancer. It is therefore my opinion that the epidemiological literature supports the EPA's 


toxicological finding, as stated in the 2010 IRIS Assessment, that chloroprene is a likely human 


carcinogen. 


I declare under penalty of perjury that the foregoing is true and correct. 


Executed on March 13, 2023 
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Appendix 1.  Curriculum Vitae 
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CURRICULUM VITAE 


HELEN H. SUH, Sc.D. 
Professor 


Office Address: 


Department of Civil and Environmental Engineering Tel: 617‐767‐4353 
Tufts University email: helen.suh@tufts.edu 
200 College Avenue 
301 Anderson Hall 
Medford, MA 02153 


EDUCATION 


Sc.D 1993 Environmental Health, Harvard University, School of Public Health, Boston, MA 


M.S. 1990 Environmental Health, Harvard University, School of Public Health, Boston, MA 


SB 1985 Biology, Massachusetts Institute of Technology, Cambridge, MA 


CURRENT ACADEMIC APPOINTMENTS 


2016 – current Professor, Department of Civil and Environmental Engineering 
Tufts University, Medford, MA 


Sept 2012 ‐ current Senior Fellow, Department of Public Health 
NORC at the University of Chicago, Chicago, IL 


PREVIOUS ACADEMIC APPOINTMENTS 


2013 ‐2019 Research Affiliate, Center on the Demography and Economics of Aging 
University of Chicago, Chicago, IL 


2012 – 2016 Professor, Department of Health Sciences 
Bouve College of Health Sciences, Northeastern University, Boston, MA 


2013 – 2016 Director, Population Health Doctoral Program 
Bouve College of Health Sciences, Northeastern University, Boston, MA 


2013 ‐ 2016 Affiliated Faculty, Department of Civil and Environmental Engineering, School of 
Engineering, Northeastern University, Boston, MA 


Spring 2014 Interim Chair, Department of Health Sciences, Northeastern University, Boston, MA 


2011 ‐ 2015 Adjunct Associate Professor, Department of Environmental Health, Harvard School of 
Public Health, Boston, MA 


2011 – 2012 Program Area Director, Environmental Health 
NORC at the University of Chicago, Boston, MA 


2003‐2010 Associate Professor (Assistant Professor, 1997‐2002; Instructor, 1993‐1997), 
Department of Environmental Health, Harvard School of Public Health, Boston, MA 
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HONORS AND DISTINCTIONS 


2020 Environmental Health Perspectives Impact Factor Collection for Pun et al. (2017), 
papers that contributed most to Environmental Health Perspectives impact factor 


2005‐2007 Faculty Council, Harvard School of Public Health 


1999 Yaglou Award, International Academy of Indoor Air Sciences 


1998 USEPA Scientific and Technological Achievement 2nd Level Award, "Fine and Coarse 
Particles: Concentration Relationships Relevant to Epidemiological Studies” 


1994, 1995 Post‐Doctoral Fellowship, Center for Indoor Air Research 


1992, 1993 Research Fellowship, National Research Service Award, NIH 


1990 Switzer Foundation Environmental Fellow, Switzer Foundation 


SCHOLARSHIP AND RESEARCH 


Publications 
Relevant Statistics (January 2023): h‐index: 78; i10‐index: 139; Citations: 18,539 


Refereed Original Articles (*indicates first or senior author) 


1. Brauer M, Ryan PB, Suh HH, Koutrakis P, Spengler JD. Measurements of Nitrous Acid Inside Two 
Research Houses. Environmental Science Technology, 1990, 24:1521‐7. 


2. Suh HH, Spengler JD, Koutrakis P. Personal Exposures to Acid Aerosols and Ammonia. 
Environmental Science Technology, 1992; 26:2507‐17.* 


3. Suh HH, Koutrakis P, Spengler JD. Validation of Personal Exposure Models for Sulfates and Aerosol 
Strong Acidity. Journal of the Air & Waste Management Association, 1993; 43:845‐50. * 


4. Liu LS, Koutrakis P, Suh HH, Mulik JD, Burton RM. Use of Personal Measurements for Ozone 
Exposure Assessment: A Pilot Study. Environmental Health Perspectives, 1993; 101:318‐24. 


5. Suh HH, Koutrakis P, Spengler JD. The Relationship between Aerosol Acidity and Ammonia in 
Indoor Environments. Journal of Exposure Analysis Environmental Epidemiology, 1994; 4:1‐22. * 


6. Suh HH, Allen GA, Aurian‐Blajeni B, Koutrakis P. Field Method Intercomparison for the 
Characterization of Acid Aerosols and Gases. Atmospheric Environment, 1994; 28:2981‐9.* 


7. Suh HH, Koutrakis P, Allen GA, Burton RM. Spatial Variation in Outdoor Acidic Sulfate and 
Ammonia Concentrations within Metropolitan Philadelphia. Journal Air & Waste Management 
Association, 1995; 45:442‐52. * 


8. Burton RM, Suh HH, Koutrakis P. Characterization of Outdoor Particle Concentrations within 
Metropolitan Philadelphia. Environmental Science Technology, 1996; 30:400‐7. * 


9. Wilson WE, Suh HH. Fine and Coarse Particles: Concentration Relationships Relevant to 
Epidemiologic Studies. Journal Air & Waste Management Association, 1997; 47:1238‐49. * 


10. Suh HH, Nishioka Y, Koutrakis P, Burton RM. The Metropolitan Acid Aerosol Characterization 
Study: Results from Washington, DC. Environmental Health Perspectives, 1997; 105:826‐34. * 


11. Bahadori T, Suh HH, Koutrakis P. Issues in Human Particulate Exposure Assessment: Relationship 
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between Outdoor, Indoor, and Personal Exposures. Journal of Human Ecological Risk Assessment, 
1999; 5:459‐70. 


12. Chang L‐T, Sarnat J, Wolfson JM, Rojas‐Bracho L, Suh HH, Koutrakis P. Development of a Personal 
Multi‐Pollutant Exposure Sampler for Particulate Matter and Criteria Gases. Pollution 
Atmosphérique‐Numéro Spécial 40e Anniversaire de l’appa., December, 1999; 10:31‐9. * 


13. Abt E, Suh HH, Allen GA, Koutrakis P. Characterization of Indoor Particle Sources: A Study 
Conducted in the Metropolitan Boston Area. Environmental Health Perspectives, 2000; 108:35‐44. 


14. Abt E, Suh H, Catalano P, Koutrakis P. Relative Contribution of Outdoor and Indoor Particle 
Sources to Indoor Concentrations. Environmental. Science Technology, 2000; 34:3579‐87. 


15. Rojas‐Bracho L, Suh H, Koutrakis P. Relationship among Personal, Indoor, and Outdoor Fine and 
Coarse Particulate Concentrations for Individuals with COPD. Journal of Exposure Analysis & 
Environmental Epidemiology, 2000; 10:294‐306. 


16. Sarnat J, Koutrakis P, Suh HH. Assessing The Relationship between Personal Particulate and 
Gaseous Exposures of Senior Citizens Living in Baltimore, MD. Journal of the Air & Waste 
Management Association, 2000; 50:1184‐98. * 


17. Chang LT, Koutrakis P, Catalano P, Suh HH. Hourly Personal Exposures to Fine Particles and 
Gaseous Pollutants‐Results from Baltimore, MD. Journal of the Air & Waste Management 
Association, 2000; 50:1223‐35. * 


18. Long CM, Suh HH, Koutrakis P. Characterization of Indoor Particle Sources Using Continuous Mass 
and Size Monitors. Journal of the Air & Waste Management Association, 2000; 50:1236‐50. 


19. Suh HH, Bahadori T, Vallarino J, Spengler JD. Criteria Air Pollutants and Toxic Air Pollutants. 
Environmental Health Perspectives, 2000; 108:625‐33. * 


20. Long CM, Suh HH, Kobzik L, Catalano PJ, Ning YY, Koutrakis P. A Pilot Investigation of the Relative 
Toxicity of Indoor and Outdoor Fine Particles: In Vitro Effects of Endotoxin and Other Particulate 
Properties. Environmental Health Perspectives, 2001; 109:1019‐26. 


21. Long, CM, Suh HH, Catalano PJ, Koutrakis P. Using Time‐ and Size‐Resolved Particulate Data to 
Quantify Indoor Penetration and Deposition Behavior. Environmental Science Technology, 2001; 
35:2089‐99. 


22. Sarnat JA, Schwartz J, Catalano PJ, Suh HH. Gaseous Pollutants in Particulate Matter 
Epidemiology: Confounders or Surrogates? Environ Health Perspect, 2001; 109:1053‐61.* 


23. Sarnat JA, Schwartz J, Suh HH. Fine Particulate Air Pollution and Mortality in 20 US Cities. N Engl J 
Med. 2001 Apr 19;344(16): 1253‐4. 


24. Chang L‐T, Suh HH, Wolfson JM, Misra K, Allen GA, Catalano PJ, Koutrakis P. Laboratory and Field 
Evaluation of Measurement Methods for One‐Hour Exposures to O3, PM2.5 and CO. Journal Air & 
Waste Management Association, 2001; 51:1414‐22. * 


25. Janssen NAH, Schwartz J, Zanobetti A, Suh HH. Air Conditioning and Source‐Specific Particles as 
Modifiers of the Effect of PM10 on Hospital Admissions for Heart and Lung Disease. Environmental 
Health Perspectives, 2002; 110:43‐9. * 


26. Rojas‐Bracho, L, Suh HH, Oyola P, Koutrakis P. Measurements of Children’s Exposures to Particles 
and Nitrogen Dioxide in Santiago, Chile. The Science of the Total Environment, 2002; 287:249‐64. 
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27. Saldiva HN, Clarke RW, Coull BA, Stearns R, Lawrence J, Krishna MG, Diaz E, Koutrakis P, Suh H, 
Tsuda A, Godleski JG. Lung Inflammation Induced by Concentrated Ambient Air Particles is Related 
to Particle Composition. American Journal of Respiratory and Critical Care Medicine, 2002; 
165:1610‐17. 


28. Sarnat JA, Koutrakis P, Long CM, Coull B, Schwart J, Suh HH. Using Sulfur as a Tracer for Outdoor 
Fine Particulate Matter. Environmental Science Technology, 2002; 36:5305‐14. * 


29. Chang LT, Koutrakis P, Catalano, PJ, Suh HH. Assessing the Importance of Different Exposure 
Metrics and Time‐Activity Data to Predict 24‐H Personal PM2.5 Exposures. Journal of Toxicology 
and Environmental Health, Part A, 2003; 66:1825‐46. * 


30. White W, Suh HH. Monitoring Exposure to Ambient Air Pollutants. Journal of Toxicology and 
Environmental Health, Part A, 2003; 66: 1879‐82. * 


31. Lippmann M, Frampton M, Schwartz J, Dockery D, Schlesinger R, Koutrakis P, Froines J, Nel A, 
Finkelstein J, Godleski J, Kaufman J, Koenig J, Larson T, Luchtel D, Liu LS, Oberdorster G, Peters A, 
Sarnat J, Sioutas C, Suh H, Sullivan J, Utell M, Wichmann E, Zelikoff J. The U.S. Environmental 
Protection Agency Particulate Matter Health Effects Research Centers Program: A Midcourse 
Report of Status, Progress, and Plans. Environmental Health Perspectives, 2003; 11:1074‐92. 


32. Chang LT, Suh HH. Characterization of the Composition of Outdoor, Indoor, and Personal 
Particulate Exposures. California Air Resources Board, Sacramento, CA, Research Report 98‐330. 
2003. * 


33. Rojas‐Bracho L, Suh HH, Catalano P, Koutrakis P. Personal Exposures to Particles and their 
Relationships with Personal Activities for Chronic Obstructive Disease Patients Living in Boston. 
Journal of the Air & Waste Management Association, 2004; 54:207‐17. 


34. Adamkiewicz G, Ebelt S, Syring M, Slater J, Speizer FE, Schwartz J, Suh H, Gold DR. Association 
between Air Pollution Exposure and Exhaled Nitric Oxide in an Elderly Panel. Thorax,2004; 59:204‐
9. 


35. Zanobetti A, Canner MJ, Stone PH, Schwartz J, Sher D, Eagan‐Bengston E, Gates KA Batley LH, Suh 
HH, Gold DR. Ambient Pollution and Blood Pressure in Cardiac Rehabilitation Patients. 
Circulation, 2004; 110: 2184‐9. 


36. Koutrakis P, Suh HH, Sarnat J, Brown KW, Coull B, Schwartz J. Characterization of Particulate and 
Gas Exposures of Sensitive Sub‐Populations Living in Baltimore and Boston. Health Effects 
Institute, Boston, MA, 2004, Research Report Number 98‐7. 


37. Gold D, Litonjua A, Zanobetti A, Coull BA, Schwartz J, MacCallum G, Verrier RL, Nearing BD, Canner 
MA, Suh H, Stone PA. Air Pollution and ST‐segment Depression in Elderly Subjects. Environmental 
Health Perspectives, 2005; 113 (7):883‐7. 


38. Tonne C, Schwartz J, Mittleman M, Melly S, Suh H, Goldberg R. Long‐Term Survival after Acute 
Myocardial Infarction is Lower in More Deprived Neighborhoods. Circulation, 2005; 111 (23):3063‐
70. 


39. Schwartz J, Litonjua A, Suh H, Verrier M, Zanobetti A, Syring M, Nearing B, Verrier R, Stone P, 
MacCallum G, Speizer FE, Gold DR. Traffic Related Pollution and Heart Rate Variability in a Panel 
of Elderly Subjects. Thorax, 2005; 60(6):455‐61. 
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40. Ebelt S, Chang LT, Ruiz P, Suh HH. Detailed Characterization of Indoor and Personal Particulate 
Matter Concentrations. California Air Resources Board, Sacramento, CA, Research Report 00‐302. 
2004. * 


41. Thurston GD, Ito K, Mar T, Christensen WF, Eatough DJ, Henry RC, Kim E, Laden F, Lall R, Larson 
TV, Liu H, Neas L, Pinto J, Stolzel M, Suh HH, Hopke, PK. The Workshop on the Source 
Apportionment of PM Health Effects: Inter‐Comparison of Results and Implications. 
Environmental Health Perspectives, 2005; 113 (12):1768‐74. 


42. Wheeler A, Zanobetti A, Gold DR, Schwartz J, Stone P, Suh HH. The Relationship between Ambient 
Air Pollution and Heart Rate Variability (HRV) Differs for Individuals with Heart and Pulmonary 
Disease. Environmental Health Perspectives, 2006; 114:(4)560‐6. * 


43. Sarnat SE, Coull BA, Schwartz J, Gold DR, Suh HH. Factors Affecting the Association between 
Ambient Concentrations and Personal Exposures to Particles and Gases: Implications for Air 
Pollution Epidemiology. Environmental Health Perspectives, 2006; 114(5):649‐54. * 


44. Sarnat SE, Ruiz PA, Coull BA, Koutrakis P, Suh HH. The Influences of Ambient Particle Composition 
and Size on Particle Infiltration in Los Angeles, CA residences. Journal of the Air & Waste 
Management Association, 2006; 56:186‐96. * 


45. Dubowsky SD, Suh HH, Coull BA, Schwartz J, Gold DR. Diabetes, Obesity, and Hypertension May 
Enhance the Acute Inflammatory Response to Air Pollution. Environmental Health Perspectives, 
2006; 114(7):992‐8. * 


46. Hopke PK, Ito K, Mar T, Christiansen WF, Eatough DJ, Henry RC, Kim E, Laden F, Lall R, Larson TV, 
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112. Gibson H, Zanobetti A, Sarnat S, Suh HH, Coull BE, Gold DE. Short‐term Effects of Air Pollution on 
Oxygen Saturation in a Cohort of Senior Adults in Steubenville, OH. JOEM 2014, 56(2): 149‐154. 
doi: 10.1097/JOM.0000000000000089. 
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120. Ajmani GS, Suh HH, Pinto JM. Effects of ambient air pollution exposure on olfaction: A Review. 
Environ Health Perspect 2016; 124(11):1683‐1693. Epub 2016 Jun 10.. DOI: 10.1289/EHP136 
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PMID:27620703 
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among urban‐dwelling older US adults. Environmental Research 2016; 151:797‐803. doi: 
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International 2017; 101:125‐132. doi: 10.1016/j.envint.2017.01.017. * 


127. Tallon LA, Manjourides J, Pun VC, Mittleman MA, Kioumourtzoglou MA, Coull B, Suh HH. Erectile 
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Men. Environmental Health 2017; 16:12. DOI: 10.1186/s12940‐017‐0216. * 
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130. Honda T, Eliot M, Eaton CB, Mu L, Suh H, Szpiro A, Kaufman J, Vedal S, Wellenius GA. Long‐term 
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post‐menopausal women. Environment International 2017; 105:79‐85. doi: 
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131. Honda T, Pun V, Manjourides J, Suh H. Associations between long‐term exposure to air pollution, 
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2017; 220: 1124‐1132. doi: 10.1016/j.ijheh.2017.06.004. PMC5580354 * 


132. Weinberger KR, Kirwa K, Eliot MN, Gold J, Suh HH, Wellenius GA. Projected changes in 
temperature‐related morbidity and mortality in Southern New England. Epidemiology 2018; 29(4): 
473‐481. 
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133. Eum K, Suh HH, Pun VC, Manjourides J. Impact of long‐term temporal trends in fine particulate 
matter (PM2.5) on associations of annual PM2.5 exposure and mortality: An analysis of over 20 
million Medicare beneficiaries. Environmental Epidemiology 2018; 2(2); e009. doi: 
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134. Honda T, Pun V, Manjourides J, Suh H. Associations of long‐term fine particulate matter exposure 
with prevalent hypertension and increased blood pressure in older Americans. Environmental 
Research 2018; 164: 1‐8. PMC5911215 * 
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Management Association 2019; 69(8): 900‐917. PMID: 30888266. 
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ill‐health in older adults. Science of the Total Environment 2019; 658: 854‐860. PMC7004241* 
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Cause‐specific Mortality in American Older Adults. Environmental International 2019 124:10‐15. 
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140. Kazemiparkouhi F, Eum KD, Wang B, Manjourides J, Suh HH. Long‐term ozone exposures and 
cause‐specific mortality in a US Medicare cohort. Journal of Exposure Science Environmental 
Epidemiology 2019. PMID: 30992518; https://doi.org/10.1038/s41370‐019‐0135‐4 * 


141. Kirwa K, McConnell‐Rios R, Manjourides J, Cordero J, Alshawabekeh A, Suh HH. Low birth weight 
and PM2.5 in Puerto Rico. Environmental Epidemiology 2019; 3(4):2474‐7882. PMC7039618 * 


142. Honda T, Manjourides J, Suh H. Daily ambient temperature is associated with biomarkers of 
kidney injury in older Americans. Environmental Research 2019; 179(Pt A):108790. doi: 
10.1016/j.envres.2019.108790. PMC6893879 * 


143. Wang B, Eum K, Kazemiparkouhi F, Li C, Manjourides J, Pavlu V, Suh HH. The impact of long‐term 
PM2.5 exposure on specific causes of death: exposure‐response curves and effect modification 
among 53 million U.S. Medicare beneficiaries. Environ Health 19, 20 (2020). 
https://doi.org/10.1186/s12940‐020‐00575‐0 * 


144. Manjourides J, Zimmerman E, Watkins D, Carpenito T, Velez‐Vega C, Huerta‐Montanez G, 
Rosario Z, Ayala I, Vergara C, Feric Z, Ondras M, Suh HH, Gu AZ, Brown P, Cordero JF, Meeker JD, 
Alshawabkeh A. Cohort profile: Center for Research on Early Childhood Exposures in Puerto Rico 
(CRECE). BMJ Open 2020;10: e036389. doi:10.1136/bmjopen‐2019‐036389. 


145. Suh HH, Meehan J, Blaisdell L, Browne L. Effectiveness of Non‐Pharmaceutical Interventions on 
Child and Staff COVID‐19 Cases in US Summer Camps. medXriv 2021. 
https://doi.org/10.1101/2021.02.18.21250271 * 
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Preterm birth and PM2.5 in Puerto Rico: Evidence from the PROTECT birth cohort. Environmental 
Health 2021; 20(1):69. PMC8196435. * 


147. Morton S, Honda T, Zimmerman E, Kirwa K, Huerta‐Montanez G, Martens A, Hines M, Ondras M, 
Eum KD, Cordero JF, Alshawabekeh A, Suh HH. Non‐Nutritive Suck and Airborne Metal Exposures 
Among Puerto Rican Infants. Science of Total Environment 2021; 789:148008. PMC34082200. * 


148. Suh HH, Meehan J, Blaisdell L, Browne L. Non‐Pharmaceutical Interventions and COVID‐19 Cases 
in US Summer Camps: Results from an American Camp Association Survey. J Epidemiology & 
Community Health 2022; 76(4):327‐334. doi: 10.1136/jech‐2021‐216711. * 


149. Eum KD, Honda TJ, Wang B, Kazemiparkouhi F, Manjourides J, Pun VC, Pavlu V, Suh H. Long‐Term 
Nitrogen Dioxide Exposure and Cause‐Specific Mortality in the U.S. Medicare Population. 
Environmental Research 2022; 207:112154. doi: 10.1016/j.envres.2021.112154. * 


150. Honda T, Kazemiparkouhi F, Henry T, Suh H. Long‐term PM2.5 Exposure and Sepsis Mortality in a 
US Medicare Cohort. BMJ Public Health 2022; 22(1):1214. doi: 10.1186/s12889‐022‐13628‐5. 
PMID: 35717154; PMCID: PMC9206363. * 


151. Honda T, Kazemiparkouhi F, Suh H. The Impact of Long‐Term Air Pollution Exposure on Type 1 
Diabetes Mellitus‐Related Mortality among U.S. Medicare Beneficiaries. Submitted to Toxics. * 


Book Chapters 


1. Suh HH, Koutrakis P. Acid Aerosol Exposures and Health. In: Majumdar SK, Miller EW, Brenner FJ, 
eds. Environmental Contaminants, Ecosystems and Human Health. Easton, PA: Pennsylvania 
Academy of Science, 1995; 198‐215. * 


2. Evans J, Levy J, Hammitt J, Santos Burgoa C, Castillejos M, Caballero Ramírez M, Hernández Ávila M, 
Riojas Rodríguez H, Rojas Bracho L, Serrano Trespalacios P, Spengler JD, Suh HH. Health Benefits of 
Air Pollution Control. Air Quality in the Mexico Megacity. Alliance for Global Sustainability 
Bookseries Volume 2, 2002, 105‐136. 


3. Suh HH. Exposure Assessment for Environmental Epidemiology: Particulate Matter as a Case Study. 
In: M. Nieuwenhuijsen ed. Exposure Assessment for Environmental and Occupational 
Epidemiology. Oxford University Press, Oxford, England, 2003. * 


4. Suh HH. Exposure Assessment for Environmental Epidemiology: Particulate Matter as a Case Study. 
In: M. Nieuwenhuijsen ed. Exposure Assessment for Environmental and Occupational 
Epidemiology. Second Edition, Oxford University Press, Oxford, England, 2015. * 


Major Research Support 


Completed Funded Grants (2000 ‐): 


● "Measurement of Indoor Particulate Source Strengths Using Semi‐Continuous Particulate Monitors" 
sponsored by the Center for Indoor Air Research (Co‐Principal Investigator); Feb 1996 ‐ June 2003. 
Total costs over study period: $470,976. 


● “Detailed Characterization of Factors affecting Indoor PM2.5 Concentrations” sponsored by the 
California Air Resources Board (Principal Investigator); March 2000 ‐ July 2003. Total costs over 
study period: $599,145. 


● “Characterization of Multi‐Pollutant Exposures” sponsored by the Ohio Coal and Development 
Office, the U.S. Department of Energy, and the Electric Power Research Institute (Principal 


41 







 


                             
 


                       
                         
                         


                            
                       


                 


                         
                        


        


                        
                        
        


                        
                         


               


                          
                        


          


                          
                         


                          
                             


 


                                 
                           


 


                          
                        


              


                        
                            


            


                    
                       


                     


                             
                              
        


                        
                  


Case 2:23-cv-00735-CJB-MBN Document 9-10 Filed 03/20/23 Page 43 of 53 


Investigator); Dec 2000 ‐ June 2003 (EPRI); Jan 2000 ‐Dec 2002 (DOE). Total costs over study period: 
$699,375. 


● “Characterization of Personal, Indoor, and Outdoor PM2.5 Exposures: Composition and Health 
Effects” sponsored jointly by the Electric Power Research Institute and the American Petroleum 
Institute (Principal Investigator); Apr 1999 ‐ Dec 2002. Total costs over study period: $644,442. 


● “Speciation of Personal PM2.5 Exposures for Individuals with COPD Living in the Los Angeles 
Metropolitan Area” sponsored by the California Air Resources Board (Principal Investigator); June 
1999 ‐May 2002. Total costs over study period: $434,918. 


● “Ambient Particle Health Effects: Exposure, Susceptibility, and Mechanisms” sponsored by the U.S. 
Environmental Protection Agency (Principal Investigator, Core B); June 1999 ‐May 2004. Total costs 
over study period: $9,447,015. 


● “Assessing Human Exposures to Particulate Matter for High‐Risk Subpopulations” sponsored by the 
U.S. Environmental Protection Agency (Co‐Principal Investigator); Oct 1998 ‐ Sept 2003. Total costs 
over study period: $1,925,000. 


● “Characterization of Particulate and Gaseous Exposures for Sensitive Sub‐groups Living in the 
Eastern U.S.” sponsored by the Health Effects Institute (Co‐Principal Investigator); Aug 1998 ‐ Dec 
2002. Total costs over study period: $1,104,937. 


● “Ambient Particles and Cardiac Vulnerability in Humans” program project sponsored by the National 
Institute of Environmental Health Sciences (Co‐Investigator; Speizer PI); Sept 1999 ‐ Aug 2004. Total 
costs over study period: $7,951,579. 


● “Chronic Exposure to Particle Matter and Cardiopulmonary Disease” sponsored by the U.S. EPA (Co‐
Investigator; Laden PI); Feb 2003 ‐ Jan 2007. Total costs over study period: $358,324. 


● “Heart Attacks and Traffic Pollution” sponsored by the National Institute of Environmental Health 
Science (Co‐Investigator; Schwartz PI); Feb 2003 – Jan 2007. Total costs over study period: 
$2,177,908. 


● “Novel Exposure Scenarios to Define the Health Effects of Particle Sources” sponsored by the U.S. 
EPA (Principal Investigator, Project 2); Oct 2005 ‐ Sept 2010. Total costs over study period: 
$4,820,427. 


● “Ambient Particles and Cardiac Vulnerability in Humans” Program Project sponsored by the National 
Institute of Environmental Health Sciences (Principal Investigator; Core B); Nov 2005 ‐ Oct 2010. 
Total costs over study period: $7,951,579. 


● “Assessment of the Impact of Fine Particle Composition on Cause‐Specific Hospital Admissions” 
sponsored by the Electric Power Research Institute (Principal Investigator); Feb 2007 – June 2013. 
Total costs over study period: $397,000. 


● “Urban Renaissance Project (4‐2 The Development of Remedial Environmental Technology)” 
sponsored by the Korean Ministry of Construction and Transportation (Principal Investigator), Jan 
2008 – Dec 2011. Total costs over study period: $576,610. 


● “Cardiovascular Effects of Particles: The Role of Oxidative Stress and Metal Pathways” sponsored by 
the National Institutes of Health (Co‐Investigator; Schwartz PI); Jan 2008 – Dec 2012. Total costs 
over study period: $1,906,100. 


● “Analysis of High‐Dimensional Environmental Health Data” sponsored by the National Institutes of 
Health (Co‐Investigator; Coull PI); Sept 2007 – June 2010. 
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● “Diet, Physical Activity, and the Relationship Between Air Pollution and CVD” sponsored by the 
National Institutes of Environmental Health Sciences (Co‐Investigator; Laden PI); Oct 2009 – Sept 
30, 2013. Total costs over study period: $1,500,000 (approximate). 


● “Statistical Learning Methods for the Effects of Multiple Air Pollution Constituents”” sponsored by 
Health Effects Institute (Co‐Investigator; Coull PI); Feb 2010 – Jan 2012. 


● “The Effect of Air Pollution Control on Life Expectancy in the United States: A Population Based 
Analysis of Major Metropolitan Areas” sponsored by Environmental Protection Agency (Co‐
Investigator; Ezzati PI); Feb 2011 – Jan 2013. Total costs over study period: $300,000 
(approximate). 


● “Data Linkages in the National Children’s Study”; contract sponsored by National Institute of Child 
Health and Human Development (Co‐Investigator; Davern PI); Sept 2010 – Aug 2015. Subcontract 
costs over from Sept 2013 – Aug 2014: Total subcontract costs over study period: approx. 
$180,000. 


● “Measurement Errors in Environmental Epidemiology”; RO1 sponsored by the National Institutes of 
Health (Co‐Investigator; Speigelman PI); May 2009 – Feb 2015. Total costs over study period 
$1,860,509. 


● “Using Novel Big Data Approaches to Improve Public Health” (Suh, Principal Investigator with Aslam 
and Pavlu); July 2015 –September 2016; Total contract costs over study period: $50,000. 


● “Development of a Medicare Cohort Dataset for Use in Air Pollution” (Suh, Principal Investigator); 
sponsored by EPRI; August 15, 2014 – March 31, 2016; Total contract costs over study period: 
$623,868. 


● “Research Opportunities for Undergraduates: Training in Environmental Health Sciences (ROUTES)” 
(Suh and Alshawabkeh, Principal Investigators), R25 to NIH, March 2015 – Feb 2019; Total contract 
costs over study period: $530,000. 


● “Impact of Air Pollution, Weather, and Lifestyle on Health in Older Americans”; RO1 sponsored by 
the National Institute of Environmental Health Sciences (Principal Investigator); Oct 2013 – Sept 
2019; Total costs over study period $1,290,167. 


● “Examination of Dose‐Response Curves for Low Chronic Ambient Fine Particulate Concentrations 
and Mortality using the Medicare Cohort Dataset” (Suh, Principal Investigator); April 2015 – June 
2017; Total contract costs over study period: $150,735. 


● Center for Research on Early Childhood Exposure and Development in Puerto Rico (CRECE)” (Suh, 
Principal Investigator Project 1; Co‐Investigator Project 2); Submited to NIEHS/EPA December 2014. 
Proposed period of performance: September 2015‐August 2019; Total contract costs over study 
period: $4,999,537. 


● “Mendelian Disease – Asthma Comorbidity to Find Subgroup‐Specific Asthma Genes” (Suh, 
Subcontract Principal Investigator; Solway, PI, Department of Medicine, University of Chicago); R01 
to NIH; Proposed period of performance: May 2015– April 2020; Total subcontract costs over study 
period: $146,742.12 


● “Development of a Medicare Cohort Dataset for Use in Air Pollution – PM Components” (Suh, 
Principal Investigator); sponsored by EPRI; August 15, 2014 – March 31, 2016; Total contract costs 
over study period: $125,402. 


Active External Grants 
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● “ECHO Environmental Influences on Child Health Outcomes in Puerto Rico” (Alshawabekeh PI, 
Northeastern University; Suh Co‐I); Proposed period of performance: 09/01/2016 to 08/31/2023. 


● "Statistical Methods to Account for Exposure Uncertainty in Environmental Epidemiology" 
(1R01ES026246‐01) (Suh, Subcontract Principal Investigator; Spiegelman, PI, Yale School of Public 
Health); R01 to NIEHS; Sept 2018 – August 2023; Total subcontract costs over study period: 
$256,420. 


TEACHING EXPERIENCE 


Classroom Teaching 


● Lead Instructor, Biostatistics (CEE 156), Tufts University, Spring 2021, 2022, 2023 


● Lead Instructor, Probability and Statistics for Engineers (ES 56), Tufts University, Spring 2018, Fall 
2018, Fall 2019, Spring 2020, Fall 2020 


● Lead Instructor, Course Developer, Environmental Health Data Lab (CEE 152), Tufts University, 
Spring 2019, Fall 2019, Fall 2020, Fall 2021 


● Lead Instructor, Course Developer, Environmental Epidemiology (CEE 0294C), Tufts University, 
Spring 2017 


● Lead Instructor, Introduction to College (HSCI100), Northeastern University, Fall 2014 (16 students) 


● Lead Instructor, Introduction to Environmental Health (PHTH 5214), Northeastern University, Spring 
2013 (24 students) 


● Lead Instructor, Directed Study, Spring 2013 


Directed study for David Sittenfeld, a doctoral student in Northeastern’s Law and Public Policy 
Program. 


● Lead Instructor, Course Developer, Principals of Population Health Research I and II (PHTH 6400, 
PHTH 6410), Fall and Spring 2013‐2016 


Developed syllabus and lesson plans for Principals of Population Health Research I (PHTH 6400) and 
II (PHTH 6410), two‐semester class that was approved by the Northeastern Graduate Curriculum 
Committee in June 2013. Class is required for Population Health doctoral students and introduces 
doctoral students to research methods in population health related topics. Class first offered Fall, 
Spring 2013. 


● Lead Instructor, Introduction to Community and Public Health (PHTH 2350), Northeastern 
University, Fall 2012 (46 students) 


● Lead Instructor, Course Developer, Exposure Assessment and Analytical Methods (EH 263), Harvard 
School of Public Health, Spring 1996‐2010 


Required class for students concentrating in the Exposure, Epidemiology and Risk track; the class 
examines methodological issues associated with the design and execution of studies designed to 
measure environmental exposure to chemical and biological contaminants. As part of the class, 
students design and execute their own environmental health investigation, communicate methods 
and findings in oral presentation, report, and record class wiki format. 


● Co‐Instructor, Air Pollution (EH 297), Harvard School of Public Health, Spring 1996‐2001 


Educational Program Activities 


● Pre‐Major Advisor, School of Engineering, Tufts University, 2019‐
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● Undergraduate Advisor, Department of Civil and Environmental Engineering, Tufts University, 2020‐


● Member, Undergraduate Advising Subcommittee, School of Engineering, Tufts University, Spring 
2020 ‐


● Member, Undergraduate Program Committee, Department of Civil and Environmental Engineering, 
Tufts University, 2016‐2017, 2018‐2019, 2020‐2021 


● Chair, Graduate Program Committee, Department of Civil and Environmental Engineering, Tufts 
University, 2017‐2018 


● Director, Population Health Doctoral Program, Department of Health Sciences, Bouve College of 
Health Sciences, 2013 – 2016. Started and directed Population Health Doctoral Program, which 
matriculated its first class of four students in Fall 2013. Responsible for recruiting, admissions, 
curricular, and academic policies. 


● Member, Undergraduate Curriculum Review Committee, Health Sciences Department, Bouve 
College of Health Sciences, Northeastern University, 2012‐2013 academic year. 


● Member, Graduate Curriculum Committee, Bouve College of Health Sciences, Northeastern 
University, 2013 ‐ present. 


Advising and Mentoring Activities 


Junior Faculty 


 Primary Mentor, NIH K Award for Laura Corlin, PhD, School of Public Health, Tufts University, 
Boston, MA 


 Primary Mentor, Ki‐Do Eum, PhD, Research Assistant Professor, Department of Civil & 
Environmental Engineering, Tufts University, Medford, MA 


 Mentor, Liping Lu, PhD, Assistant Professor, Department of Computer Science, Tufts University, 
Medford, MA 


Doctoral Students 


Advisor 


● Fatemeh Kazemi, PhD, Department of Civil and Environmental Engineering, Tufts University, 
February 2020 
Thesis Title: Impact of Long‐term Ozone and Fine Particle Component Exposures on Cause‐Specific 
Mortality in the U.S.” 


● Renee Wurth, PhD, Department of Health Sciences, Northeastern University, August 2017 
Thesis Title: “Examination of the Impact of Environmental and Dietary Exposures on the Health of 
Puerto Ricans” 
Current Position: Post‐doctoral fellow, Department of Nutrition, Harvard School of Public Health 


● Lindsay Tallon, PhD, Department of Health Sciences, Northeastern University, June 2017 
Thesis Title: “Assessing Air Pollution and Neighborhood Impacts on Vascular and Cognitive Health” 
Current position: Assistant Professor, Department of Public Health, Massachusetts College of 
Pharmacy and Health Sciences 


● Trent Honda, PhD, Department of Health Sciences, Northeastern University, 2016 
Thesis Title: “Long‐Term Air Pollution Exposure and Cardiovascular Risk Factors in Older Americans” 
Current position: Director, Physician’s Assistant Program, Northeastern University, Boston, MA 


● Marianthi‐Anna Kioumourtzoglou, Sc.D., Harvard School of Public Health, 2013 
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Thesis Title: “Bias, Uncertainty, and Multi‐Pollutant Exposures in Air Pollution Health Effect Studies” 
Current position: Assistant Professor, Mailman School of Public Health, Columbia University, New 
York, NY 


● Emmanuel Baja, Sc.D., Harvard School of Public Health, 2011 
Thesis Title: “Assessing the Relation Between Markers of Traffic and Cardiovascular Health Using 
Bayesian and Frequentist Approaches” 


Current position: Research Associate Professor, University of Philippines at Manila 


● Paul Brochu, Sc.D., Harvard School of Public Health, 2010 
Thesis Title: “The Impact of Socioeconomic Position and Pollution Sources on Ambient PM2.5” 
Current position: Senior Military Advisor to the Director, National Center for Medical Intelligence, 
Defense Intelligence Agency, US Department of Defense 


● Jeffrey Yanosky, Sc.D., Harvard School of Public Health, 2007 
Thesis Title: Estimating Chronic Particulate and Gaseous Air Pollutant Exposures using GIS‐Based 
Spatio‐Temporal Models 


Current position: Assistant Professor, Dept. of Epidemiology, Pennsylvania State University at 
Hershey 


● Sara Dubowsky Adar, Sc.D., Harvard School of Public Health, 2005 
Thesis Title: “Acute Cardiopulmonary Responses to Traffic‐Related Particles in Senior Adults of the 
St. Louis Bus Study” 


Current position: Assistant Professor, Dept. of Epidemiology, University of Michigan School of Public 
Health 


● Stefanie Ebelt Sarnat, Sc.D., Harvard School of Public Health, 2005 
Thesis Title: “Particulate Air Pollution Exposures and Impacts on Cardiovascular Health in Senior 
Adults” 


Current position: Assistant Professor, Rollins School of Public Health, Emory University 


● Jeremy Sarnat, Sc.D., Harvard School of Public Health, 2002 
Thesis Title: Confounding and Exposure Error in Ambient Fine Particulate Matter Exposure 
Assessment 


Current position: Associate Professor, Rollins School of Public Health, Emory University 


● Li‐Te Chang, Sc.D., Harvard School of Public Health, 2001 
Thesis Title: Measurement and Characterization of Hourly Exposures to Fine Particles, Ozone, and 
Carbon Monoxide 


Current position: Associate Professor, Department of Environmental Engineering and Science, Feng 
Chia University, Taiwan 


Primary Mentor 


● Kathleen Ward Brown, Sc.D., Harvard School of Public Health, 2006 
Thesis Title: Characterization of Particulate and Gaseous Exposures of Sensitive Populations Living in 
Baltimore and Boston 


Current position: Staff Scientist, Environmental Health & Engineering, Inc. 


● Leonora Rojas‐Bracho, Sc.D., Harvard School of Public Health, 2000 
Thesis Title: Personal, Indoor, and Outdoor, Particulate Matter Exposures in Sensitive Populations 
Current position: Director General, Investigation of Urban and Regional Pollution, National Institute 
of Ecology of Mexico 


● Eileen Abt, Sc.D., Harvard School of Public Health, 1999 
Thesis Title: Identification of Sources of Indoor Particles 
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Current position: Senior Program Officer, National Academy of Sciences 


● Tina Bahadori, Sc.D., Harvard School of Public Health, 1998 
Thesis Title: Human Particulate Exposure Assessment: Relationship Between Outdoor, Indoor and 
Personal Measurements 


Current position: National Program Director, Chemical Safety for Sustainability, US Environmental 
Protection Agency 


Research Committee Member 


● Zhao Dong, Sc.D., Harvard School of Public Health, 2009 
Thesis Title: Development and Application of a Tool to Determine Metal Bioavailability in Aquatic 
Ecosystems 


● Monique Perron, Sc.D., Harvard School of Public Health, 2009 
Thesis Title: Development, Application, and Evaluation of Bioavailability‐Based Sediment Toxicity 
Assessment Tools 


● Lisa Baxter, Sc.D., Harvard School of Public Health, 2007 
Thesis Title: Exposure Patterns of Traffic‐Related Air Pollutants Inside Urban Homes 


● Jen Galvin, Sc.D., Harvard School of Public Health, 2005 
Thesis Title: Use of Sensors and Indicator Approaches to Assess the Health of the Marine 
Environment 


● Theodore Myatt, Sc.D., Harvard School of Public Health, 2003 
Thesis Title: Airborne Respiratory Infection Transmission in an Office Environment 


● Christopher Long, Sc.D., Harvard School of Public Health, 2000 
Thesis Title: An Investigation of the Impacts of Indoor and Outdoor Particle Sources in Indoor 
Residential Environments 


● Peter Babich, Sc.D., Harvard School of Public Health, 2000 
Thesis Title: Development and Evaluation of Continuous and Integrated Methods for Measuring Fine 
Particulate Matter 


● Jung‐A Oh, Sc.D., Harvard School of Public Health, 1999 
Thesis Title: Characterization and Source Apportionment of Air Pollution in Nashville, TN and 
Boston, MA 


Post‐Doctoral Fellows 


Supervisor 
● Kipruto Kirwa, Department of Civil & Environmental Engineering, Tufts University, September 2016 ‐


February 2017; Department of Health Sciences, Northeastern University, March– August 2016 
● Ki‐do Eum, Department of Civil & Environmental Engineering, Tufts University, September 2016 ‐


present; Department of Health Sciences, Northeastern University, August 2015 – August 2016 
● Rachel Grashow, Department of Health Sciences, Northeastern University, June 2014 – January 2015 
● Chit Vivian Pun, Department of Health Sciences, Northeastern University, Nov 2014 – 
● Emmanuel Baja, Harvard School of Public Health, 2011‐2012 


Current position: Research Associate Professor, University of Philippines at Manila 


● Jeffrey Yanosky, Harvard School of Public Health, 2007 
Current position: Assistant Professor, Dept. of Epidemiology, Pennsylvania State University at 
Hershey 
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● Amanda Wheeler, Harvard School of Public Health, 2002‐2004 
Current position: Research Fellow, Center for Ecosystem Management, Edith Cowan University, 
Western Australia, Australia 


● Robert Canales, Harvard School of Public Health, 2002 
Current position: Assistant Professor, Community, Environment and Policy Division, Zuckerman 
College of Public Health, University of Arizona 


● Li‐Te Chang, Sc.D., Harvard School of Public Health, 2001 
Current position: Associate Professor, Department of Environmental Engineering and Science, Feng 
Chia University, Taiwan 


Visiting Scientists 


Sponsor 


● Dr. Nicole Janssen, Senior Scientist, National Institute for Public Health and the Environment, 
Netherlands 


● Dr. Victoria Blanes‐Vidal, Associate Professor at the Institute of Chemical Engineering, Biotechnology 
and Environmental Technology (Faculty of Engineering), University of Southern Denmark 


Masters of Science / Masters of Public Health Students 


Advisor 


● Martha Ondras, Tufts University, 2020 


● Jocelyn Hospital, Harvard School of Public Health, 2011 


● Qingwei Sun, Harvard School of Public Health, 2011 


● Thomas Lee, Harvard School of Public Health, 2008 


● Seok Won Lee, Harvard School of Public Health, 2008 


● Kayo Shibata, Harvard School of Public Health, 2007 


● Candace Chiang, Harvard School of Public Health, 2002 


● Swati Prakash, Harvard School of Public Health, 2000 


● Usma Kham, Harvard School of Public Health, 2000 


● Anjali Garg, Harvard School of Public Health, 2000 


● Jason Baker, Harvard School of Public Health, 2000 


Reader 


● Samantha Kingsley, Brown University; 2013 


Undergraduate Students 


Faculty Research Advisor 


 Sarah Morton, Cataldo Fellow, Tufts University, 2019‐2020 


Advisor 


 Pre‐major advisor, School of Engineering, Tufts University 2019 – 
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 Major advisor, Department of Civil & Environmental Engineering, School of Engineering, Tufts 
University 2020 – 


SERVICE 


University (Tufts) 


● Member, Tenure and Promotions Committee, School of Arts & Sciences and Engineering, Tufts 
University, Fall 2023 – Spring 2026 


● Chair, Undergraduate Admissions and Financial Aid Committee, School of Arts & Sciences and 
Engineering, Tufts University, 2020 ‐2022 


● Chair, Budget and Finance Committee, Schools of Arts & Sciences and Engineering, Tufts University, 
2020‐2022 


● Member, Administration and Finance Subcommittee of the Trustees, Tufts University, 2020 ‐ 2022 


● Member, Undergraduate Advising Subcommittee, Academic Continuance Committee, School of 
Engineering, Tufts University, Spring 2020‐2022 


● Member, Admissions and Financial Aid Committee, Tufts University, 2019‐2022 


● Member, Budget and Priorities Committee, Tufts University, 2019‐2022 


● Chair, Strategic Plan Implementation Committee, School of Engineering, Tufts University, 2018 ‐ 2021 


● Member, Undergraduate Program Committee, Dept. of Civil & Environmental Engineering, School of 
Engineering, Tufts University, 2018‐


● Member, Awards and Outreach Committee, Dept. of Civil & Environmental Engineering, School of 
Engineering, Tufts University, 2019‐2020 


● Member, Search Committee for Director of the Tufts University Data Intensive Science Center (DISC), 
2017‐2018 


● Chair, Cross‐Cutting Themes, Strategic Plan for Tufts School of Engineering, 2017‐2018 


Discipline and Profession 


● Speaker, Symposium on “Toxicity of Air Pollutant Mixtures: Overcoming the Toxic Mixture of Spatial 
Misalignment, Collinearity, and Measurement Error”, 2022 International Society of Environmental 
Epidemiology, September 2022 


● Reviewer, Special Emphasis Panel (SEP) – Epidemiological Research on Current Topics in Alzheimer's 
Disease and Its Related Dementias, NIH, March 2022 


● Reviewer, NIH Study section, US‐India Collaboration, March 2020 


● Expert Consultant, American Camp Association, Summer‐Fall 2020 


● Reviewer, NIH Review Panel, Addressing Suicide Research Study Section, National Institute of Mental 
Health, June 2020 


● Reviewer, Promotion Case for Dr. Rima Habre, Keck School of Medicine, University of Southern 
California, April 2020 
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● Invited Speaker and Panelist, Health Effects Institute Annual Conference, Health Effects Institute, 
Boston, MA, April 2020 


● Invited Member, Neurological, Aging and Musculoskeletal Epidemiology (NAME) Study Section, 
October 2017 


● Speaker, NIH Partnerships for Environmental Public Health (PEPH) Webinar: Extreme Events, 
Environmental Health, and the Elderly, September 2017 


● Invited Member, NIH Review Panel, Social Sciences and Population Health Study Section, February 
2016 


● Reviewer, Promotion Case for Dr. Janet Burke, US EPA, July 2016 


● Reviewer, Tenure Promotion Case, Dr. Ilias Kavouras, University of Alabama at Birmingham, March 
2016 


● Member, NIH Review Panel, Social Sciences and Population Health Study Section, February 2016 


● Reviewer, Promotion Case, Dr. Yifang Zhu, University of California at Los Angeles 


● Member, US Environmental Protection Agency, Federal Advisory Human Studies Review Board (HSRB), 
September 2015‐October 2016 


● External Reviewer, Promotion Committee Dr. Yifang Zhu, UCLA, August 2015 


● Member, NIH Review Panel, Centers of Excellence on Environmental Health Disparities Research Study 
Section, March‐April 2015 


● Member, NIH Review Panel, Social Sciences and Population Health Study Section, November 2014 


● Member, Charter Clean Air Scientific Advisory Committee, US Environmental Protection Agency, 
October 15, 2009 – September 30, 2015 (reappointed October 2012) 


● Member, Clean Air Scientific Advisory Committee (CASAC) Panel for Ozone, US Environmental 
Projection Agency, 2009‐present 


● Member, Clean Air Scientific Advisory Committee (CASAC) Panel for SOx, US Environmental Projection 
Agency, December 2013‐September 2015 


● Member, Committee on Scientific Tools and Approaches for Sustainability, National Research Council, 
National Academy of Science, July 2013 – September 2014 


● Member, Clean Air Scientific Advisory Committee (CASAC) Panel for NOx, US Environmental Projection 
Agency, 2013‐


● Member, Review Committee, Improving Assessment of Near‐Road Exposure to Traffic Related 
Pollution, Health Effects Institute, May‐June 2013 


● Reviewer, Clean Air and My Health, US Environmental Protection Agency, October 2012 


● Member, Committee to Review the Health Effects in Vietnam Veterans of Exposure to Herbicides, 
Institute of Medicine, National Academy of Science, April 2012 – Mar 2013. 


● Invited participant, Division of Lung Diseases of the National Heart Lung of Blood Institute (NHLBI), 
National Institutes of Health (NIH), and the Office of Environment and Energy, Federal Aviation 
Administration sponsored workshop to outline biomedical population‐based research questions of 
how aviation noise may impact health. August 2011. 
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● Associate Editor, Journal of Exposure Science and Environmental Epidemiology, April 2011 – present. 


● Member, Committee to Review the Draft IRIS Assessment on Formaldehyde, National Academy of 
Science, March 2010‐February 2011. 


● Chair, Symposium on Multiple Pollutant Health Impacts, International Society of Environmental 
Epidemiology Annual Conference, 2011. 


● Invited Speaker, Symposium on Exposure Assessment for Environmental and Occupational 
Epidemiology, International Society of Exposure Science, Annual Conference, 2011. 


● Reviewer, EPA Near‐Road Health and Exposure Study Plan, US Environmental Protection Agency, June 
2010. 


● Reviewer, Stochastic Human Exposure and Dose Simulation for Particulate Matter (SHEDS‐PM) Version 
3.5. US Environmental Protection Agency, November 2010. 


● Member, Risk Assessment Advisory Structure of Scientific Committees and Experts, European 
Commission; Health and Consumers Directorate‐General, 2009‐present 


● Member, EPA Science Advisory Board (SAB) Committee on EPA's Report on the Environment, 2009 


● Member, Executive Steering Committee, 2010 Air Pollution and Health Conference “Air Pollution and 
Health: Bridging the Gap from Sources to Health Outcomes”, San Diego, CA, March 2010 


● Consultant, Risk Assessment Tool Kit, World Health Organization, International Programme on 
Chemical Safety, Summer 2009 


● Member, Review Committee, Report on The Effects of Reductions in Tropospheric Ozone on the 
Ozone Column, UV Filtration and Skin Cancer, US EPA, 2008. 


● Member, Clean Air Scientific Advisory Committee (CASAC) Panel for Particulate Matter Review, US 
Environmental Projection Agency, Sept 2007‐present 


● Member, Committee on Estimating Mortality Risk Reduction Benefits From Decreasing Tropospheric 
Ozone Exposure, National Academy of Sciences, 2007 


● Consultant, Workshop on Revision of the Criteria Document on Nitrogen Dioxide, U.S. Environmental 
Protection Agency, Jan 2007 


● Member, Publications Committee, International Society of Exposure Science 


● Advisor, Environmental Advisory Committee, Korean Advanced Institute for Science and Technology, 
Daejon, Korea 


● Member, Biodata Management and Analysis Review Panel, National Institutes of Health, June 2006. 


Refereed Journal Reviews 


Reviewer for numerous professional journals including Environmental Health Perspectives, 
Epidemiology, Indoor Air, Journal of Exposure Science and Environmental Epidemiology, Environmental 
Science and Technology, Environmental Health, and Atmospheric Environment. 


Community/Public 


● Expert Witness, The United States of America v. Denka Performance Elastomers, Inc. (DJ# 90‐5‐2‐1‐
11611), retained by the US Department of Justice, 2022‐
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● Expert Witness, The United States of America v. New Indy Catawba, LLC (DJ# 90‐5‐2‐1‐12471), 
retained by the US Department of Justice, 2021‐2022 


● Expert Witness, The United States of America v. Tisbury Towing and Transportation Co., Inc. (Civil 
Action No. 16‐CV‐10769), retained by the US Department of Justice, 2017‐2018 


● Expert Witness, The United States of America v. R.M. Packer Co., Inc. (Civil Action No. 1:16‐CV‐10767), 
retained by the U.S. Department of Justice, 2017‐2018 


● Expert Witness, Portland PipeLine Corporation, et al. v. City of South Portland, Maine, et al., retained 
by Foley Hoag on behalf of City of South Portland, Maine, 2019 


● Author, Review of “Logan Airport Health Study” prepared by the Massachusetts Department of Public 
Health, report to Air Inc., prepared for Environmental Health & Engineering, Inc., March 2015. 


● Advisor, Assessment of Air Pollution and Health Impacts from Two Power Plants, Brevard County, 
Florida, 2007 


● Consultant, Assembly Square Redevelopment, Somerville, MA, Environmental Health and Engineering, 
Inc., Newton, Massachusetts, 2006 


● Invited Speaker, MA Department of Environmental Protection, Boston, MA, May 2006. 


● Invited Speaker, Transportation and Public Health Meeting, Metropolitan Air Pollution Council, 
Boston, MA, April 2006. 
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United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 


United States’ Motion for Preliminary Injunction 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANNA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


 Civ. No. 2:23-cv-735 


DECLARATION OF NICHOLAS BOBBS 
IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 


Pursuant to 28 U.S.C. § 1746, I, Nicholas Bobbs, declare and affirm as follows based on 


my personal knowledge: 


Introduction and Qualifications 


1. I am currently employed as an Environmental Engineer for the United States 


Environmental Protection Agency’s (“EPA’s”) Stationary Source Enforcement Branch of the 


Office of Civil Enforcement’s Air Enforcement Division in Washington, DC. I have held this 


position since 2021. I was previously employed as an Environmental Engineer for the EPA’s 


New England Regional Laboratory starting in 2016. 


2. I received a Bachelor of Science Degree in Engineering Sciences (Environmental 


Science & Engineering Track) from Harvard University in 2016. 


3. I am one of the EPA’s technical personnel assigned to this Clean Air Act 


enforcement action against Denka Performance Elastomer LLC (“Denka”) and DuPont Specialty 


1 







   


 


   


 


  


 


  


  


 


   


  


 
 


 


   
 


 


  
  


   


Case 2:23-cv-00735-CJB-MBN Document 9-11 Filed 03/20/23 Page 3 of 25 


Products USA, LLC. I am also familiar with the investigation of the imminent and substantial 


endangerment claim alleged in the Complaint filed in this matter. 


4. As part of my regular job duties at the EPA, I work on issues related to the control 


of air pollution from chemical manufacturing plants and other types of industrial facilities, such 


as refineries, bulk fuel terminals, and sewage sludge incinerators. I perform field investigations 


(also called inspections) into air pollution from industrial facilities. I have conducted, overseen, 


or advised on investigations focusing on compliance with the LDAR1 standards in 40 C.F.R. Part 


63, Subpart H and 40 C.F.R Part 265, Subpart BB and CC, and with the good air pollution 


control practices (GAPCP) in 40 C.F.R Part 63, Subpart A and various other subparts. From my 


experience conducting investigations, I am also familiar with industry work practices for 


minimizing emissions at chemical manufacturing and other plants (e.g., “housekeeping”). 


5. During field investigations, I often conduct sampling and take measurements of 


air with widely used instruments for chemical detection and measurement, including Toxic 


Vapor Analyzers (TVAs) 1000/2020 (a type of flame-ionization detectors), MultiRAEs, photo-


ionization detectors (PIDs), Forward-Looking Infrared (FLIR) optical gas imaging cameras, and 


summa canisters. Based on my training and experience, I am familiar with the calibration and 


use of such instruments to ensure they produce accurate and reliable results. I am familiar with 


1 “LDAR” (leak detection and repair) is a program designed to identify and reduce fugitive 
emissions by monitoring certain types of equipment components that have the potential to leak 
volatile organic compounds (VOCs) and/or hazardous air pollutants (HAPs) (e.g., valves, pumps, 
piping connectors, hatch seals and gasketing). Chemical plants (such as Denka’s), petroleum 
refineries, oil and gas production units, and other types of facilities that emit VOCs or HAPs are 
subject to LDAR requirements under the Clean Air Act and state air pollution control laws. A 
leak is defined by reference to a specific detected concentration of VOCs or HAPs (e.g., 100 
parts per million VOCs). Monitoring results that find leaks trigger repair requirements to reduce 
emissions that can eventually reach the atmosphere. LDAR is closely related to general 
housekeeping in a facility as minimizing and fixing leaks promptly through inspection and 
equipment maintenance leads to a cleaner facility, with reduced emissions.  
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the standards in EPA Test Method 21 (in 40 CFR Part 60, Appendix A-7) that are commonly 


used to determine the presence of VOC leaks in equipment components. I have been performing 


Method 21 using TVAs and PIDs in Clean Air Act and Resource Conservation and Recovery 


Act (RCRA) inspections since 2017. 


6. As part of my work at the EPA, I also often evaluate technical data and 


information about air pollutant emissions generated at various industrial facilities, such as Clean 


Air Act “Title V” operating permits, permit applications, emission inventories (summaries of 


estimated and measured emissions from different emission sources across an entire facility), and 


air monitoring data (including from summa canisters and passive diffusion tube monitors).   


7. I maintain current knowledge about air monitoring and LDAR technology used 


for detecting and minimizing emissions, including hand-held, stationary, and mobile air 


monitors. I maintain current knowledge about control technologies to capture and reduce VOC 


emissions. I hold a certification in operating an infrared optical gas imaging camera from FLIR, 


and I am familiar with the EPA Alternative Work Practice to Method 21 using optical gas 


imaging for leak detection, under 40 CFR 63.11(c). 


8. I have been the lead engineer, or have otherwise observed or assisted, in over 100 


Clean Air Act and RCRA enforcement or compliance inspections at over 100 industrial facilities 


during my time working at EPA.  


9. I am familiar with the EPA’s policies and practices for control strategies to 


achieve air pollution reduction, and have certificates from the Air Pollution Training Institute, 


formerly implemented by the EPA Office of Air Quality Planning and Standards, on air pollution 


control technology and methods. 
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Background 


10. On June 21-23 and November 14-18, 2022, I personally visited and inspected the 


neoprene manufacturing operations that Denka owns and operates at the Pontchartrain Works 


Site in St. John the Baptist Parish, Louisiana (Denka’s “Facility”). The purpose of the June 


inspection was to determine compliance with applicable environmental statutes, regulations, and 


permits under the Clean Air Act, including evaluating the Facility’s air emission inventories and 


current methods of controlling chloroprene, as well as inspecting the Facility’s passive air 


monitors. The purpose of the November inspection was to determine compliance with applicable 


environmental statues, regulations, and permits under the Clean Air Act, including using 


automated field gas chromatographs, photoionization detectors, and summa cannister samples to 


look for unidentified sources of chloroprene emissions, as well as to evaluate the Facility’s 


current methods of controlling chloroprene. 


11. Different areas of the Facility were photographed during both inspections. Some 


of these photos are contained in Attachments 1 and 2.2  The photos in Attachments 1 were taken 


by Dan Roper, an EPA contractor, who led the June site inspection. All the photographs were 


taken in my presence, except Photographs 3-25 and 60-63, which were taken in the Poly 


Building. I did not enter the Poly Building during the June inspection because I did not have a 


respirator. I was with Dan Roper both before and after he took the photos of the Poly Building. I 


recognize the equipment shown in Photographs 3-25 and 60-63 because, during the November 


inspection, I personally observed the areas of the Poly Building that were the subject of the 


2 During the closeout meetings for both the June and November 2022 inspections, Denka’s plant 
personnel asserted a claim that all of the photographs taken during the inspections (which are 
now included in Attachments 1 and 2) reflect confidential business information (CBI). Because 
Denka asserted the photographs contain CBI, the photographs included in Attachments 1 and 2 
are filed separately under seal. 
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photographs. In addition, all the pictures in Attachment 1 were taken during the June 2022 


inspection while Dan Roper and I were at the Denka Facility. The photos in Attachment 1 were 


taken on a Nikon Coolpix W300 digital camera that saves an electronic image file of the picture 


taken to the camera’s memory. The image files are automatically named with a “DSCN” prefix 


followed by a series of numbers. Each image file is numbered sequentially. The date and time 


that the photograph was taken is also recorded. Dan Roper copied the image files of the 


photographs saved on the camera onto a contractor network drive approved for CBI, and from 


there, into a Microsoft Word document, and finally into Attachment 1. Dan Roper informed me 


that he did not crop or adjust the photos in any way. 


12. The photos in Attachment 2 were taken either by me or in my presence by Alexia 


Scott, an EPA contractor, who was present during the November site inspections. The photos in 


Attachment 2 were taken on a Sony Cyber-shot, Model No. DSC-S780a digital camera that saves 


an electronic image file of the picture taken to the camera’s memory. The image files are 


automatically named with a “DSC” prefix followed by a series of numbers. Each image file is 


numbered sequentially. The date and time that the photograph’s image file was saved to the 


camera is also recorded. Alexia Scott copied the image files of the photographs saved on this 


camera onto the c:drive of her work computer, and from there, onto a shared folder in EPA’s 


instance of Microsoft OneDrive on my EPA computer. From there, I imported them into a 


Microsoft PowerPoint file, and finally, I exported the photographs to Attachment 2. I did not 


crop or adjust the photos in any way. Some photos taken during the inspection that were blurry 


or duplicate were deleted and not transferred to Attachment 2. 


13. The photos in Attachments 1 and 2 are fair and accurate photographs of the 


equipment at the Facility. For the pictures from the June inspection, shown in Attachment 1, Dan 
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Roper wrote a description of what each photograph depicts, and included the description 


underneath each picture. The description for each photograph also includes the timestamp for 


when each photograph was taken (which were copied directly from the original image files’ 


metadata) and the file name of the image as it was saved on the camera used. For the pictures 


from the November inspection, shown in Attachment 2, I wrote a description of what each 


photograph depicts, and I included the description underneath each picture. The description I 


wrote below each picture also includes the timestamp for when each photograph was taken 


(which I copied directly from the original image files’ metadata) and the file name of the image 


as it was saved on the camera used. The photographs in Attachments 1 and 2 fairly and 


accurately depict the areas of the Facility on the dates the pictures were taken. Photograph logs, 


such as those in Attachments 1 and 2, are routinely created as part of an inspection report. 


14. I have reviewed and am familiar with the Facility’s Clean Air Act “Title V” 


operating permits and permit applications, as well as the Facility’s recent emissions inventories, 


including for years 2020 and 2021. 


15. I have reviewed and am familiar with air monitoring data regarding chloroprene 


concentrations in the ambient air surrounding the Facility generated by multiple sets of air 


monitoring networks. These networks include two sets of 24-hour summa canister air monitors, 


one operated by Denka and one by EPA (until September of 2020). The EPA’s 24-hour canisters 


were located in a rough ring outside the Facility’s property line. Denka’s 24-hour canisters are 


positioned at locations on the Pontchartrain Works Site’s fenceline that are near where the EPA’s 


24-hour canisters were located, along with one monitor located across the river from the Facility 


in Edgard, Louisiana. 
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16. I have also reviewed and am familiar with air monitoring data from a network of 


two-week “passive” diffusion tube monitoring, which measures chloroprene in the ambient air at 


18 monitoring locations around the perimeter of the Pontchartrain Works Site and 3 monitoring 


locations in the community west of the Facility. During the June 2022 inspection, I personally 


inspected most of these passive monitors. Some of these passive monitors are shown in 


Photographs 68-78 in Attachment 1. The purpose of inspecting these monitors was to verify their 


locations and to determine if certain monitors, which had been stolen or knocked down prior to 


the inspection, needed to be moved to a more secure location. 


17. This air monitoring data shows that Denka’s chloroprene emissions are present at 


the fenceline at such concentrations that they would inevitably drift beyond the Facility’s 


property line and into the ambient air of the surrounding communities of Reserve, Louisiana and 


at least portions of LaPlace, Louisiana. As a matter of mass balance and air pollution dispersion, 


reducing chloroprene emissions from specific sources within Denka’s Facility will reduce the 


mass of airborne chloroprene that is available to drift beyond Denka’s Facility and into 


surrounding communities, thereby lowering airborne chloroprene concentrations. As explained 


below, there are reasonable ways for Denka to reduce chloroprene emissions from the sources I 


observed during my Facility. 


18. I also am familiar with air monitoring data generated by “Spod” monitors located 


where the EPA’s 24-hour canisters had been. The Spod monitors detect “spikes” of volatile 


organic compounds (VOCs) of approximately 100 parts per billion (ppb) above a baseline 


threshold established for each of the monitors depending on their location (e.g., monitors near 


the road have a higher threshold because of background VOCs). Denka has submitted reports to 


the EPA (either voluntarily or in response to requests by EPA under 42 U.S.C. § 7414) which 
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provided their analysis of the operational causes of the emissions spikes. I have reviewed the 


Spod spike reports that Denka has submitted. 


19. During my inspections of the Facility, I had conversations with Facility personnel, 


and collected documents and data. Following the June 2022 inspection, EPA requested additional 


documentation from Denka, among other things, pursuant to 42 U.S.C. § 7414. Denka provided 


the requested documentation, which includes information related to the Facility’s operations, 


emissions, air pollution control equipment, and passive air monitors. I have reviewed the 


documents and data provided by Denka. 


20. Based on the foregoing, I understand the following about Denka’s neoprene 


manufacturing operations at its Facility: 


A. Facility Overview 


21. Denka’s neoprene manufacturing operations consist primarily of three chemical 


manufacturing process units – the Chloroprene Unit, the Neoprene Unit, and the HCl Recovery 


Unit – each of which is regulated as a major stationary source of air pollution under Title V of 


the Clean Air Act and has its own “Title V operating permit.” Each of these three units emits 


chloroprene (which is a VOC and hazardous air pollutant) as well as other VOCs and hazardous 


air pollutants. 


22. Denka’s Title V operating permits, recent permit application, and their emissions 


inventories show that chloroprene is routinely emitted into the air at various stages of Denka’s 


neoprene manufacturing operations. Chloroprene is emitted from the manufacturing operations 


through vents (some elevated, some closer to ground level) that discharge directly to the 


atmosphere. Examples of elevated vents at the Facility are shown in Photographs 1, 54-55, and 


181 in Attachments 1 and 2. 
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23. As I specifically observed during my November inspection, during both normal 


operations and maintenance work, including cleaning activities, tanks and other process vessels 


are opened. Because of the volatile nature of chloroprene and the manufacturing operations, 


chloroprene will escape whenever such tanks and vessels are open. The PID measurements I 


took during my November 2022 inspection confirmed the presence of VOCs while tanks and 


vessels were open. The PID measures total VOCs, which includes chloroprene as well as other 


VOCs. I saw many examples of tank hatches and manways left open during my inspections of 


the Facility.3  Examples of open hatches and manways are shown in Photographs 163, 166-169, 


and 184-185 in Attachment 2. 


24. Chloroprene is also emitted through more diffuse (“fugitive”) sources, like 


equipment leaks and evaporative emissions from wastewater generated during neoprene 


manufacturing.4  I measured high levels of VOCs leaking from gaskets around the Facility’s 


Polymerization Kettles (“Poly Kettles”) during my November 2022 inspection. See Photographs 


190 and 196 in Attachment 2. Chloroprene is a VOC, and I know that chloroprene was among 


the VOCs detected around the Poly Kettles because all the process vessels I monitored were 


chloroprene-containing vessels that have a high chloroprene vapor pressure, as indicated in the 


Facility’s emissions inventory for the Poly Kettles.  


3 Hatches and manways are openings into a tank or vessel that allow access for personnel to 
perform certain operations, such as adding chemicals at different points in the manufacturing 
process, and for cleaning and maintenance activities, such as hydro-blasting (very strong power-
washing) residual materials from the interior surfaces. Examples of both open and closed hatches 
and manways are shown in Photographs 28-29, 60-63, 163-164, 166-169, 173, 184-185, 190, and 
196-197 in Attachments 1 and 2. 


4 Like many chemical manufacturing plants, Denka’s Facility includes thousands of equipment 
components (across all three process units) that have the potential to leak VOCs and chloroprene, 
such as valves, piping connectors, pumps, and agitators. These components are subject to Clean 
Air Act LDAR requirements, such as 40 C.F.R. Part 63, Subpart H. 
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25. One source of fugitive emissions that I specifically observed is the “Outside Brine 


Pit” – a series of three open-to-the-air, brick-lined pits (or “cells”) used to treat reactive 


chloroprene-containing sludge, wastewater, and solid waste material generated by the neoprene 


manufacturing process. The Outside Brine Pit and the wastes that Denka uses it to treat are also 


described in a recent administrative consent agreement that Denka entered into with the EPA 


pursuant to RCRA (Docket No. RCRA-06-2023-0906) (the “RCRA Order”). The Outside Brine 


Pit and examples of the off-white coagulated polymer wastes (“Waste Coag”) that is routinely 


treated in the Outside Brine Pit are pictured in Photographs 30-32 and 56-59 in Attachment 1. As 


described in the RCRA Order, the Waste Coag, which is chemically reactive and volatilizes 


chloroprene into the air, are skimmed from strainers at the Poly Kettles and poured into open, 


wheeled bins several times per day.5  The enclosure in which the strainers for Poly Kettles 3, 4, 


and 5 are located and the unenclosed strainers for Poly Kettles 1 and 2, as well as one of the 


wheeled bins, are shown in Photographs 11-16 in Attachment 1. Liquid wastewater that is 


entrained within the Waste Coag on the floor or from washing the Poly Kettle strainers is then 


hosed into open grated trenches that eventually empty into the Outside Brine Pit. See 


Photographs 13 and 31-32 in Attachment 1. The solid/sludgy wastes are wheeled in the open bins 


to the Outside Brine Pit. There, employees dump the wastes into the Outside Brine Pit where 


they are left to finish their chemical reactions. One of the cells of the Outside Brine Pit where 


Waste Coag is dumped is shown in Photograph 30 in Attachment 1. By design, these wastes 


volatilize chloroprene to the open air before they are collected, sometimes using a backhoe, for 


5 I saw Waste Coag at various other places at the Facility, including built-up on floor gratings, 
tank lids, and sample ports. See Photographs 13, 16, 166, and 198 in Attachments 1 and 2. 
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off-site disposal. Photographs 56-59 in Attachment 1 depict how Denka uses a backhoe to scoop 


Waste Coag out of the Outside Brine Pit. 


B. The Poly Building and the Chloroprene Emission Sources Located There 


26. During the November 2022 Facility inspection, I toured the Polymer Building 


(also called the “Poly Building”).6  The Polymer Building is part of the Neoprene Unit and 


includes the primary neoprene manufacturing area. A basic description of the Neoprene Unit and 


its manufacturing functions is included in the Title V operating permit for the Neoprene Unit and 


the most recent Title V permit application materials for the unit. The Poly Building houses many 


chloroprene emission sources (such as a variety of tanks) and has fans that ventilate the building 


directly to the outside ambient air (the “Poly Building Wall Fans”). The Poly Building Wall Fans 


are shown in Photographs 20, 160-163,173, and 188-189 in Attachments 1 and 2. These emission 


sources include the five Poly Kettles, discussed above. Some of the Poly Kettles are shown in 


Photographs 6, 10, 19, and 22-24 in Attachment 1. As described in the Neoprene Unit’s Title V 


operating permit and recent permit applications, the Poly Kettles are chemical reactors where 


refined chloroprene (manufactured in the Chloroprene Unit) is used to create a neoprene polymer 


emulsion in a batch polymerization process. Newly generated polymer emulsion from the Poly 


Kettles is sent to tanks called Unstripped Emulsion Storage Tanks.7  One of the Unstripped 


Emulsion Storage Tanks is shown in Photograph 29 in Attachment 1. 


27. The polymer building also houses six Stripped Emulsion Tanks (Tanks #1-6). 


These tanks contain the neoprene polymer emulsion after it has gone through steam strippers to 


6 The Poly Building was also part of the June 2022 Facility inspection. The lead inspector, Dan 
Roper, toured the Poly Building during that inspection. 


7 “Unstripped” refers to the fact that the emulsion has not gone through steam or air strippers, 
which serve to remove VOCs in the emulsion by running steam or air through the emulsion to 
physically separate the VOCs via mass transfer to the vapor phase. 
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remove additional VOCs present in the emulsion. Because stripped emulsion has a lower VOC 


content, it should generally have a lower VOC vapor pressure, with lower detectable VOC 


emissions. Tanks #1-5 are only for stripped emulsion, while Tank #6 is a “flex” tank that can be 


used for stripped or unstripped emulsion. Some of these tanks are pictured in Photographs 163-


169 and 173 in Attachment 2. 


i. My observations at Stripped Emulsion Tank Numbers 1-5 


28. The Stripped Emulsion Tanks 1 - 5 have upper manways (hatches) which are 


accessible from the top floor of the Poly Building. These are shown in Photographs 166-168 in 


Attachment 2. All the manways have non-sealing, flat lids, which were open when I was present 


at the Facility on Monday, November 14, 2022. 


29. I measured the total VOCs with a handheld PID at the plane of each open 


manway.8  Before using the PID to take measurements during the November 2022 inspection, I 


ensured it was properly calibrated and passed a precision check on November 9, 2022. I recorded 


the calibrations and precision checks on a page in my electronic OneNote notebook, which is 


backed up on EPA’s network. 


30. I returned to the same area on Tuesday (11/15/22) and re-measured the same open 


manways using the same PID. The open lids are shown in Photographs 166-168 in Attachment 2. 


On both days, I also measured the background VOC concentration (a measure of the baseline 


VOC concentration in the air) in the area by the stripped emulsion storage tank manways. The 


8 A PID is one type of handheld gas detector used to measure VOCs. A PID uses an ultraviolet 
light source to ionize VOCs in the air and produce negative ions. The PID then detects or 
measures the charge of the ionized gas, and the amount of the charge detected relates to (and can 
therefore be “translated” into) the concentration of VOCs in the air. The PID I used during my 
November 2022 inspection is shown in Photographs 164, 190, and 196 in Attachment 2. 
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background VOC concentration in the area on both days was between 200 – 500 parts per billion 


(ppb) (which equals 0.2 – 0.5 parts per million (ppm)). 


31. I detected VOC measurements roughly two orders of magnitude above 


background levels at several of the Stripped Emulsion Tanks. The following table summarizes 


the PID readings I detected at the open manways for the listed tanks:9 


Table 1 – Stripped emulsion tank manway PID readings 


Date Tank # Status Total VOCs 


11/14/22 4 Currently mixing, 
high level 26 ppm 


11/15/22 5 Currently mixing, 
high level 40 ppm 


11/15/22 1 Currently mixing, 
high level 25 ppm 


The status column indicates the relevant tank’s operating status and the approximate fill level 


that I visually observed on each day. 


32. The monitoring data shows that the open tank manways were a source of 


chloroprene emissions into the Poly Building’s air. I know this because VOC concentrations 


detected at the open manways were substantially above background, and because of my process 


knowledge at the Facility, as well as the Facility’s emission inventory calculations which show 


that the stripped emulsion still contains some level of volatile chloroprene. 


33. After informing the Facility of the issue, Denka Facility unit operations personnel 


closed the manway covers and added signage indicating that the manways should remain closed 


when not in use. I returned to the area on Tuesday afternoon and observed the closed manways 


9 I recorded my PID readings during the November 2022 inspection in a bound logbook, which I 
maintain in accordance with EPA records management guidance on document preservation. The 
results in this Table are drawn directly from my logbook. The readings for the other three tanks 
are not listed in this Table because they were not mixing, and/or had a low measured VOC level 
(3 ppm or lower), or were empty. 
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and signage. The manway cover for Tank #3, however, was broken and could not close 


completely. I monitored the closed manway lids with the PID and found that the VOC levels 


were reduced from when the manways were open. However, I still detected up to 9 ppm of 


VOCs from the lid of Tank #5. 


ii. My observations at Stripped/ Flex Tank Number 6 


34. On Monday afternoon, 11/14/22, I observed that the manway cover for Tank #6 


was open at the time of the inspection.10 Using a PID, I recorded VOC concentrations of up to 


230 ppm at the manway opening, well above background VOC readings and indicating that the 


open manway on Tank #6 was a source of chloroprene emissions into the Poly Building’s air. 


35.  I was informed that, at the time of my PID measurements, Tank #6 contained a 


single charge of “off-spec” stripped emulsion, which is a likely source of the PID’s VOC 


readings because stripped emulsion contains VOCs, including chloroprene. Another likely source 


is the vapor line connected to the manway, as explained below. 


36. We returned to Tank #6, the next day (Tuesday, 11/15/22). I took a summa 


canister grab (instantaneous) air sample at the Tank #6 open manway at 13:42. See Photograph 


169 in Attachment 2. Facility personnel took a simultaneous air sample. After later analysis by 


EPA’s contract laboratory, the summa cannister was shown to contain 133 ppm (equal to 


483,000 µg/m3) chloroprene. After I took the summa canister grab sample, an operator closed 


and then ratcheted down the manway cover. See Photograph 173 in Attachment 2. I then used a 


10 Unlike the other Stripped Emulsion Tanks, I noticed that Tank #6 had a sealing (gasketed) 
manway cover with a hard-pipe vapor line coming off the manway. Denka Facility unit 
operations personnel informed me that Tank #6 has been used exclusively as a stripped emulsion 
tank for several years. The liquid lines from the Poly Kettles Drop Header to Tank #6 have been 
disconnected and the vapor lines from Tank #6 to the air rich header has been blanked off. The 
vapor header from Tank #6, when it was not blanked off, connects to Unstripped Emulsion 
Tanks #7 and #8. 
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PID to measure VOCs around the rim of the manway cover. I detected concentrations of VOCs 


that peaked at 830 ppm VOCs. In the field of leak detection and repair, a concentration of 500 


ppm has historically been a common “leak detection threshold,” above which the “leak” needs to 


be repaired. Because the peak VOC concentrations that I detected at the rim of the closed 


manway cover were well above that leak detection threshold, VOC-containing vapors were most 


likely escaping from the tank as a result of a defect in the seal of the gasket for the manway 


cover. 


37. On 11/16/22, I was informed by Denka’s Facility environmental manager that a 


second blank had been installed at the tank nozzle on the vapor line that connects Tank #6 to the 


unstripped emulsion storage tanks to ensure that chloroprene vapors were not leaking into Tank 


#6 from the other tanks.11 I was also informed that a sample taken by Facility unit operations 


personnel after the second blank was installed (using an alternative method that uses “Drager 


tubes”) did not indicate any chloroprene concentration. Drager tubes can detect chloroprene at 


approximately 1 ppm (equal to 3,620 µg/m3). Because measured chloroprene concentrations 


were lower after the second blank was installed, a leaking vapor line is a likely source of the 


chloroprene and other VOC concentrations detected by the summa canister and PID.  


38. On 11/17/22 I returned to the area and monitored the Tank #6 closed manway 


with the PID and did not detect VOCs significantly above background, again confirming that the 


vapor line was the likely source of the chloroprene and other VOC concentrations detected by 


the summa canister and PID. 


iii. My observation at Large Poly Kettles 1 and 2 


11 A “blank” is a flat piece of metal that can be inserted into a pipe to cut off vapor flow. A 
common fix when a blank is suspected of leaking is to install a second blank to catch any 
emissions that might be leaking through the first blank. 
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39. On Thursday 11/17/22, I inspected the Large Poly Kettles (“LPKs”) in the Poly 


Building. The upper front manways on the LPKs are accessible from the upper level of the 


polymer building. The front manways for LPKs #1 and 2 are shown in Photographs 190, 196, 


and 197 in Attachment 2. The LPKs also have sample ports, which have a valve connection to 


the main body of the kettle and a lid. The sample port and lid for LPK #1 is shown in Photograph 


198 in Attachment 2. (The sample port lid is the silver-handled object that looks like a pot lid 


toward the top-center of the picture.)  


40. On Thursday 11/17/22, I monitored around the LPKs using a PID and detected 


VOC emissions which are summarized in the following table: 


Table 2 – Large Poly Kettle PID readings 11/17/22 


LPK # Kettle Operating Status Time Location Where VOC 
Emissions Detected 


Total 
VOC 
Reading 


2 


Under pressure, currently 
reacting, contains charge 
for WRT type dry neoprene, 
reaction started at 8:25 


9:40 Upper Front Manway 
Gasket 6,200 ppm 


1 


Under pressure, currently 
reacting, contains charge 
for WRT type dry neoprene, 
reaction started at 9:00 


9:45 Upper Front Manway 
Gasket 4,500 ppm 


1 


Under pressure, currently 
reacting, contains charge 
for WRT type dry neoprene, 
reaction started at 9:00 


9:55 
Upper Front Manway 
Gasket after being 
tightened by operators 


1,100 ppm 


1 


Under pressure, currently 
reacting, contains charge 
for WRT type dry neoprene, 
reaction started at 9:00 


10:00 
Sample Port; at rim of lid, 
lid not properly seated 
due to polymer buildup 


600 ppm 


2 


Under pressure, currently 
reacting, contains charge 
for WRT type dry neoprene, 
reaction started at 8:25 


10:05 Sample port; at rim of lid 70 ppm 


1 


In holding mode, contains 
charge for WRT type dry 
neoprene, stabilized at 
11:20 


14:35 
Sample Port; at rim of lid, 
lid not properly seated 
due to polymer buildup 


715 ppm 
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41. Although the manways were closed and supposedly sealed at the time I was there, 


I detected significant VOC emissions from the gaskets around the manways for LPKs 1 and 2. 


42. I also observed polymer buildup around several sample port lids which prevented 


them from properly closing. For example, the sample port for LPK 1 had significant polymer 


buildup on the port which caused the lid to not properly sit on the port. See Photograph 198 in 


Attachment 2. The resulting openings allow more VOC and chloroprene emissions into the air 


within the Poly Building than if the lids were closed properly. 


43. The Facility replaced the gaskets for the LPK 1 and 2 front manways after I 


informed them about the VOC emissions from the LPK 1 and 2 front manways. I returned to the 


area after the gaskets were replaced and re-monitored the LPK 1 and 2 front manways. I did not 


detect significant VOCs from the manway seals, confirming that replacing the gaskets reduced 


the emissions. But I still detected VOC emissions from the LPK 1 sample port up to 715 ppm, 


indicating that the polymer buildup preventing the lid from properly closing was allowing for 


additional VOC and chloroprene emissions than if the sample port lid would properly and 


completely close. 


C. The Finishing Building and My Observations at Blender Tanks 1 and 2 


44. The Finishing Building is the final stage of the neoprene manufacturing process 


where the stripped emulsion is washed, dried, and chipped. The upper level of the Finishing 


Building has vents which release air from within the building to the outside ambient air. 


45. On Wednesday 11/16/22, I inspected the upper level of the Finishing Building. I 


noticed a strong odor and saw Blender Tanks 1 and 2, both of which had open manways. These 


are shown in Photographs 184 and 185 in Attachment 2. Denka Facility unit operations 


personnel informed me that the Blender Tanks take stripped emulsion from the Stripped 
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Emulsion Storage Tanks and feed the stripped emulsion to the next stage in the neoprene 


manufacturing process (the freeze roll pan). Denka Facility unit operations personnel informed 


me that the upper manways of the blender tanks are used to clean the tank with hydro-blasting, 


which is performed about once a month. It did not appear that any hydro-blasting had occurred 


on the day I was there, or recently. Facility personnel also indicated that no sampling is 


performed or chemical additives added to the Blender Tanks using the upper manways such that 


they needed to be open for operational purposes. 


46. I monitored both open manways using the PID. The background VOC 


concentration in the area was between 500 – 1,000 parts per billion (ppb) (which equals 0.5 – 1 


parts per million (ppm)). I detected up to 170 ppm from Blender Tank #2 manway, which was 


active and filled with emulsion at the time. Blender Tank #1 was empty, and I did not detect 


significant VOCs at the manway. The employees closed the manways before we left the area. 


Opinions 


47. If called to testify, I could competently testify to the following to a reasonable 


degree of scientific certainty: 


48. The issues I observed during my inspections indicate a general problem at 


Denka’s Facility of poor housekeeping practices, and these shortcomings more likely than not 


contribute to the VOC and chloroprene concentrations that ultimately reach the community 


outside the Facility’s fenceline. My conclusion is based on my experience and observations at 


other facilities, which have informed my understanding of standard housekeeping practices 


employed at facilities similar to the Denka Facility, as well as the monitoring data that I collected 


at the Facility, as described above. 
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49. Many of my observations fall under the category of “Good Air Pollution Control 


Practices” that can be fixed with minimal expense or effort from the Facility. The good air 


pollution control practices requirement is a narrative standard in several Clean Air Act 


regulations (40 C.F.R. §§ 60.11(d), 61.12(c), and 63.6(e)). For example, 40 C.F.R. § 60.11(d) 


requires that: 


At all times, including periods of startup, shutdown, and malfunction, owners and 
operators shall, to the extent practicable, maintain and operate any affected 
facility including associated air pollution control equipment in a manner 
consistent with good air pollution control practice for minimizing emissions. 


50. Facility-wide permit requirement “UNF 0002” in the Title V Operating Permit for 


the Neoprene Unit, which was in effect at the time of the November 2022 inspection (Permit 


2249-V9) requires Denka to comply with 40 C.F.R. §§ 60.11(d), 61.12(c), and 63.6(e). 


A. Closing the manway hatches and tank lids when they are not in use 
will reduce chloroprene emissions 


51. Manways and tank lids were unnecessarily left open (Stripped Emulsion Storage 


Tanks #1, 2, 3, 4, 5, 6; and Blender Storage Tanks #1 and 2) when they did not need to be for 


operations or maintenance. Because the manway cover on Tank #3 was broken, it would not 


completely and properly close. These open and broken manways create a direct pathway for 


these tanks to emit chloroprene into the buildings in which they are housed, or directly into the 


atmosphere if the tanks are not located within a building. 


52. My PID measurements at the open manways of the tanks listed in Table 1 


detected VOC concentrations, as well as one specific summa cannister measurement for 


chloroprene at Tank #6, were orders of magnitude above background levels. These PID 


measurements confirm that the open and broken manways contribute to the mass of chloroprene 


and VOCs in the air inside the Poly Building and Finishing Building. My conclusion is based on 
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both my process knowledge and the Facility’s emissions inventories. The Poly Building Wall 


Fans then vent that air from within the Poly Building to the outside air. The air from within the 


Finishing Building is released to the atmosphere via vents in the building’s upper level. 


B. Increasing the frequency of LDAR monitoring and repairs at the Poly Kettles 
will reduce chloroprene emissions 


53. The fugitive emissions I detected from the upper front manway seals on LPKs 1 


and 2, as well as at the LPK 1 sample port lid seal, (listed in Table 2) contributed significantly to 


the VOC concentrations inside the Poly Building, which are then vented to the outside air via the 


Poly Building Wall Fans. Improvements to the Facility’s LDAR program, described below, will 


reduce chloroprene and VOC emissions from these and similar components. 


C. The lax conditions I observed at the Facility appear to be routine. 


54. The November 2022 inspection was announced, meaning Denka had advance 


notice of it. The issues I observed in November regarding open tank hatches, broken lids, and 


leaking gaskets were not resolved (or perhaps even identified) before I arrived, indicating a lack 


of attentiveness to visible issues such as multiple unnecessarily open tank lids. In addition, the 


conditions I observed require time to develop. For example, it takes times for enough polymer to 


build up on a tank lid or sample port lid before it will not properly close. Improved housekeeping 


and LDAR practices would detect these conditions more quickly, providing opportunities to 


correct them. 


D. There are reasonable ways for Denka to reduce chloroprene emissions from the 
Facility 


55. Keeping the manways and hatches for chloroprene-containing tanks and vessels 


closed while not in use will reduce the mass of chloroprene that is ultimately released into the 


ambient air via the Poly Building Wall Fans and Finishing Building vents. The same is true for 
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any chloroprene-containing tanks and vessels at the Facility –– manways and hatches should be 


properly closed when not in use. This is standard practice and good air pollution control practice, 


based on what I have observed at other facilities, as well as based on my experience and 


familiarity with controlling air emissions from tanks. And it is a very quick, no-cost action. For 


example, Photographs 169 and 173 in Attachment 2 show that a manway cover can be closed 


almost instantly (the nine-minute time differential between the two pictures is far longer than it 


actually took to close the lid). 


56. In addition, improved, more stringent LDAR practices can be immediately 


implemented at the Facility and are expected to reduce chloroprene emissions. For example, 


lowering the Facility’s definition for what constitutes a “leak” (the “leak threshold”), increasing 


the frequency of monitoring for leaks, and repairing leaks when discovered, all of which can be 


done immediately, will increase the discovery of fugitive chloroprene and VOC emissions and, 


consequently, the opportunities to reduce those emissions.  It is sometimes possible to stop or 


reduce leaks (and therefore the resulting emissions) simply by tightening bolts around a 


component or by other relatively simple, quick, low-no cost fixes. 


57. Denka can and should immediately increase the frequency of monitoring of all 


Facility equipment components that have the potential to leak chloroprene. Denka is already 


subject to LDAR monitoring requirements for thousands of its valves, connectors, agitators, and 


pumps. Denka can also monitor (or increase the frequency of monitoring) the additional 


categories of components that I found to be significant VOC and chloroprene emission points, 


such as the vapor lines, hatch seals and gaskets on chloroprene-containing tanks and vessels, 


including the Poly Kettles and Flex Tank #6, as well as back-end components and storage vessels 


that contain residual chloroprene, such as the Stripped Emulsion Tanks #1-5 and Blender Tank 
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// 1-2. Denka already uses both a third-party LOAR contractor and an on-site employee to 


perfonn LOAR monitoring within the Poly Building. These already-available assets can and 


should also be used to increase monit01ing frequency. And expanding the munber and types of 


components tlmt arc monitored <luring already-planned monitoring is reasonnble. Increasing the 


frequency of monitoring and the number of components monitored is likely to decre-.ise the 


overall emissions of VOCs, including chloroprene, from leaks from the Facility. 


58. Denka should also lower its de(inition of what constitutes a leak that triggers a 


repair requirement. It is reasonable and feasible for Denka to apply n lower leak threshold to all 


areas oft!Jc Facility that have lhc potential to leak chloroprcnc. Lowering the leak threshold will 


require repairs to be made sooner. which will likely reduce chloroprene antl other VOC 


emissions from leaks from the Facility. Denka should also replace valves antl valve packings 


with "low-c" technology (less than 100 ppm VOCs) for chloroprene containing components 


when a replacement is requircd. 1~ Low-e technology is readily uvailuble antl is reasonable for 


Denka to use when a replacement is required. 


Pursuant to ~8 U.S.C. § 1746, I declare under penalty of pc1jury that these s!Jltements arc tnie 
and correct to the best of my knowledge and belief. 


~~ 
'.'-!icholas F. Bobbs 


1~ Low-e components are guaranteed hy the vendor to not leak VOCs ahovc strict threshold (e.g .. 
I 00 ppm) for u tixed period of tim~. in some cases as long as five years. 
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Attachment 1 to Declaration of Nicholas Bobbs 
In Support of United States’ Motion for Preliminary Injunction 


United States v. Denka Performance Elastomer, LLC et al. 
Civil Action No. 2:23-cv-735 (Section J) 


Filed Under Seal Pursuant to Local Rule 5.6(E) 
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Attachment 2 to Declaration of Nicholas Bobbs 
In Support of United States’ Motion for Preliminary Injunction 


United States v. Denka Performance Elastomer, LLC et al. 
Civil Action No. 2:23-cv-735 (Section J) 


Filed Under Seal Pursuant to Local Rule 5.6(E) 
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United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 


United States’ Motion for Preliminary Injunction 


Exhibit J 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANNA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


Civ. No.  


DECLARATION OF JIAYANG CHIEN 


Pursuant to 28 U.S.C. § 1746, I, Jiayang Chien, declare as follows: 


Introduction 


1. I prepared the Microsoft Excel workbook named EPA_0027466.xlsx. I did not give the 


file this name, but I have been informed that it corresponds to the Bates number assigned to this 


document by the United States Department of Justice. 


2. Attachment 1 is a PDF printout of EPA_0027466.xlsx with a few minor changes. 


Specifically: 


a. Headers and footers in the print settings of the file were removed and replaced so 


that the header of each page shows which worksheet it was printed from, and the footer shows 


the page number and the total number of pages in the printout.  


b. In multipage worksheets, rows containing column headings were made to print on each 


page. 
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c. The widest worksheets have been printed out in landscape mode and re-scaled so 


that all of the columns will fit on the width of one page. 


d. In some worksheets, gridlines were switched on to make the boundaries of each 


cell easier to see. 


e. One worksheet that does not contain any data, named PreRTO, is hidden in the 


Excel file but made fully visible in the PDF. 


f. The PDF file has bookmarks that allow navigation from one worksheet to another, 


whereas the Excel file contained tabs at the bottom that allow you to jump between worksheets. 


g. Finally, some of the cells in the native EPA_0027466.xlsx file contain formulas, 


whereas Attachment 1, as with any ordinary printout of an Excel file, shows only the output of 


those formulas. 


Qualifications 


3. I am currently employed at Gradient, an environmental consulting firm, at its 


Massachusetts office. I began working there in 2016 as an Environmental Scientist. I was 


promoted to Senior Environmental Scientist in 2018 and have held that position continuously 


since. 


4. Prior to working at Gradient, I worked for five years as a staff scientist at Woodard & 


Curran from 2011 to 2016.  My primary responsibilities included performing human health risk 


assessments under various regulatory frameworks as well as managing and processing data for 


some of the projects I worked on.  I primarily used Microsoft Excel and Access to perform these 


duties. 


5. Prior to working at Woodard & Curran, I worked for the Information Services & 


Technology (IS&T) department at Boston University. I worked there part-time for approximately 


one year while working on a graduate course of study at Boston University, and I worked there 
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full-time for approximately one year after earning my master’s degree. My duties included 


providing desktop support, staffing the help desk, and troubleshooting problems with computer 


software, including Microsoft Excel. 


6. I received a B.A. in neuroscience and sociology from Wellesley College in 2005. In 


2010, I received a Masters of Public Health (M.P.H.) degree from Boston University School of 


Public Health, where I concentrated in environmental health and epidemiology. 


Collection of materials 


7. In 2022, I was asked to create an Excel workbook that summarized air data collected as 


part of a fenceline air monitoring program that Denka Performance Elastomer operated to sample 


chloroprene levels in the air near its Neoprene manufacturing operations at the Pontchartrain 


Works Site in LaPlace, Louisiana. The air samples were taken from six locations around the 


fence line of the Denka Facility using canisters that collected a 24-hour sample of air for each 


sampling run. 


8. I obtained the data from the Louisiana Departments of Environmental Quality’s 


(LDEQ’s) public internet site. The LDEQ website provides public access to the LDEQ’s 


Electronic Document Management System (EDMS) at https://www.deq.louisiana.gov/page/ 


edms. According to the EDMS webpage, it “contains all official records that have been created 


or received by LDEQ.” 


9. Records in EDMS are organized by an “Agency Interest (AI)” number. One of the AI 


numbers for “Denka Performance Elastomer LLC - Pontchartrain Plant” is 199310. Using 


EDMS’s document search function, I used that AI number and the keyword “fenceline” in the 


“Description” field to locate and download 75 PDF files. Each file has an eight-digit “Document 


ID” number in EDMS that is used in the name of the PDF file.  
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10. A typical PDF file that I downloaded from EDMS included, among other things, a two-


page cover letter from Denka Performance Elastomer to LDEQ, a “results summary” that is a 


few pages long, and approximately 100 pages of “Analytical Reports.” The analytical reports are 


laboratory reports that document the analysis of air samples collected from the six monitoring 


locations around the fence line of the Denka Facility. Collectively, the PDF files take up several 


thousand pages.  


Creation of the Worksheets in EPA_0027466.xlsx 


11. Attachment 1 consists of worksheets that I created to compile, summarize, and analyze 


the data in the PDFs described above. Many times over my career, I have worked with data sets 


like those in the PDFs that I downloaded from EDMS. Those analytical reports from laboratories 


and the data they contain are the kind of scientific data that environmental scientists such as 


myself regularly rely upon. 


12. To start the process of creating the worksheets in Attachment 1, I ran optical character 


recognition (OCR) software on the PDFs in order to convert the document images into text. I 


then imported the OCR text from the “Results Summary” pages of the PDFs into Microsoft 


Excel. In Microsoft Excel, I kept the OCR text pertaining to measurements of chloroprene and 


deleted text pertaining to other chemicals that I was not asked to include in the summary, such as 


benzene. 


13. OCR is a widely used process for converting scanned images of documents into useable 


text. Although it can be highly accurate, it can also read some characters incorrectly. For 


example, the number “4” might be misread as the letter “A.” I reviewed the OCR text and 


performed quality assurance by comparing the extracted text in Excel to the original PDFs that I 


downloaded from LDEQ, making corrections as necessary. 
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14. In Attachment 1, the fourth worksheet named “PostRTO” contains data that I imported 


from the PDFs, arranged in a format that could be used in the database. These data are from 


samples that were taken after March 2018. I found this data in 47 of the 75 PDF files that I 


downloaded. The names of the PDF files from which I obtained the data in the PostRTO 


worksheet are listed in Attachment 2. The remaining PDF files that I downloaded included 


additional fenceline monitoring data that were collected before March 2018, but those data are 


not included in the “PostRTO” worksheet referenced herein. 


15. The PostRTO worksheet contains columns A through K. Column A contains the sample 


ID number taken directly from the original PDFs. The sample number consists of the monitoring 


location where the air sample was taken and the date of sample collection. In columns C and D, I 


took the sample number and extracted it into two columns, so that column C contains the name 


of the monitoring location and column D contains the sample date formatted as a series of digits. 


Column E contains the sample date information, but converted into a date format that is 


recognized by Excel (i.e., with slashes between the month, day, and year). 


16. Column B of the PostRTO worksheet in Attachment 1 contains the “Map ID” from the 


original PDFs. The Map ID is a number from 1 to 6 that represents the location from which the 


sample was taken. One of the 75 files that I downloaded, 10232609.PDF, lists the locations with 


brief descriptions, and provides a sample map with the location numbers. From that 


documentation, I have determined that the Map IDs have the following meaning: 


Map ID Sample Location Name 


1 Entergy 


2 Railroad 


3 Western 
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4 Levee 


5 Hospital 


6 Edgard 


17. Column F of the PostRTO worksheet in Attachment 1 contains the measured levels of 


chloroprene in each sample. The values are expressed in the units of micrograms of chloroprene 


per cubic meter of air, abbreviated as ug/m3. The letters “ND” in column F stand for “non-


detect” and indicate that the level of chloroprene in the sample was below the method detection 


limit (MDL) or reporting limit (RL) for the analytical method that the laboratory used. 


18. Columns G and H of the “PostRTO” worksheet contain the reporting limit and the 


method detection limit for each sample. I obtained this information from the “Analytical 


Reports” included in the PDFs that I downloaded from LDEQ. For these measurements, the RL 


and the MDL were the same for each sample and were 0.2 micrograms per cubic meter of air. 


19. Column I of the PostRTO worksheet contains the name of the files that I created with the 


OCR software that I ran on the original PDFs. The file names I used include an eight-digit 


number, which is the same as the eight-digit “Document ID” number in EDMS. 


20. Column J of the spreadsheet is named “DL_flag.” It contains a formula that returns the 


number one if the chloroprene measurement in column F is a number, or the number zero if the 


chloroprene measurement in column F is text, such as “ND.” 


21. Column K of the spreadsheet is named “Result.” It contains the formula that returns 


either the number in column F, or if column F contains the letters “ND,” the formula returns the 


RL, which is the number 0.2 for all of the analyzed samples. I created columns J and K in order 


to be able to run these data through a USEPA-developed computer program named “ProUCL.” 
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22. ProUCL is a computer program that runs statistical analyses on environmental datasets.  


ProUCL is often used to calculate the 95% upper confidence limit (UCL) on the mean of a 


particular dataset. 


23. Calculating a UCL is a regular part of my job as an environmental scientist. I have 


received special training on ProUCL in the form of live webinars hosted by EPA that I attended. 


I have also received on-the-job training in using ProUCL from colleagues who use the software 


regularly. 


24. The third worksheet in Attachment 1 is named “UCLinPost.” I created this worksheet 


from the data that are in columns J and K in the worksheet named “PostRTO.” The data in 


UCLinPost are formatted so that the worksheet can be imported into ProUCL for statistical 


analysis. 


25. I was asked to calculate 95% UCLs for the most recent 3 months of air monitoring data 


that were available at the time I performed the analysis. The second worksheet in Attachment 1, 


named “UCLout_3mo,” shows the results of these calculations. I created this worksheet by 


exporting the output from the ProUCL software into Excel.  


26. The first worksheet in Attachment 1 is named “Rec_UCLs_UCLout_3mo.” I created this 


worksheet using a macro that I ran in Microsoft Excel. A macro is a feature of Excel that allows 


a user to automate a sequence of actions and save the sequence for future reuse. The particular 


macro that I ran on the ProUCL output was developed by my employer, Gradient. The macro 


extracts the recommended UCL values from the ProUCL output worksheet and puts them in a 


condensed format that is easier to read. I use this macro as a regular part of my duties as an 


environmental scientist at Gradient. I have observed that the macro accurately extracts the 
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desired information, and it worked correctly on the day that I used it on the worksheets in 


Attachment 1. 


I declare under penalty of perjury that the foregoing is true and correct. 


Executed on: · g I /(I) I 9Jt)..3 
T I 
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Rec_UCLs_UCLout_3mo 


Analyte Valid Obs Rec. UCL Method Max UCL>Max 
Edgard 20 0.661 95% KM (t) UCL 1.6 
Entergy 20 4.026 Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but k<=1) 11.8 
Hospital 20 4.424 95% KM (Chebyshev) UCL 9.6 
Levee 20 11.16 KM H‐UCL 30.1 
Railroad 20 8.262 Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but k<=1) 22.3 
Western 20 7.866 Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but k<=1) 24.3 
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1 UCL Statistics for Data Sets with Non-Detects 


2 


3 User Selected Options 


4 Date/Time of Computation ProUCL 5.14/4/2022 11:25:07 


From File UCLin_DenkaPost_a.xls 


6 Full Precision OFF 


7 Confidence Coefficient 95% 


8 Number of Bootstrap Operations 2000 


9 
Edgard 


11 


12 General Statistics 


13 Total Number of Observations  20 Number of Distinct Observations  6 


14 Number of Detects  7 Number of Non-Detects  13 


Number of Distinct Detects  6 Number of Distinct Non-Detects  1 


16 Minimum Detect  0.2 Minimum Non-Detect  0.2 


17 Maximum Detect  1.6 Maximum Non-Detect  0.2 


18 Variance Detects  0.3 Percent Non-Detects  65% 


19 Mean Detects  0.957 SD Detects  0.547 


Median Detects  1 CV Detects  0.572 


21 Skewness Detects -0.0418 Kurtosis Detects -1.584 


22 Mean of Logged Detects -0.242 SD of Logged Detects  0.753 


23 


24 Normal GOF Test on Detects Only 


Shapiro Wilk Test Statistic  0.926 Shapiro Wilk GOF Test 


26 5% Shapiro Wilk Critical Value  0.803 Detected Data appear Normal at 5% Significance Level 


27 Lilliefors Test Statistic  0.172 Lilliefors GOF Test 


28 5% Lilliefors Critical Value  0.304 Detected Data appear Normal at 5% Significance Level 


29 Detected Data appear Normal at 5% Significance Level 


31 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs 


32 KM Mean  0.465 KM Standard Error of Mean  0.113 


33 KM SD  0.469  95% KM (BCA) UCL  0.64 


34 95% KM (t) UCL  0.661 95% KM (Percentile Bootstrap) UCL  0.65


 95% KM (z) UCL  0.651  95% KM Bootstrap t UCL  0.695 


36 90% KM Chebyshev UCL  0.805 95% KM Chebyshev UCL  0.959 


37 97.5% KM Chebyshev UCL  1.173 99% KM Chebyshev UCL  1.593 


38 


39 Gamma GOF Tests on Detected Observations Only 


A-D Test Statistic  0.31 Anderson-Darling GOF Test 


41 5% A-D Critical Value  0.713 Detected data appear Gamma Distributed at 5% Significance Level 


42 K-S Test Statistic  0.18 Kolmogorov-Smirnov GOF 


43 5% K-S Critical Value  0.314 Detected data appear Gamma Distributed at 5% Significance Level 


44 Detected data appear Gamma Distributed at 5% Significance Level 


46 Gamma Statistics on Detected Data Only 


47 k hat (MLE)  2.683 k star (bias corrected MLE)  1.628 
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48 Theta hat (MLE)  0.357 Theta star (bias corrected MLE)  0.588 


49 nu hat (MLE)  37.56 nu star (bias corrected)  22.8 


Mean (detects)  0.957 


51 


52 Gamma ROS Statistics using Imputed Non-Detects 


53 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs 


54 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20) 


For such situations, GROS method may yield incorrect values of UCLs and BTVs 


56 This is especially true when the sample size is small. 


57 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates 


58 Minimum  0.01 Mean  0.351 


59 Maximum  1.6 Median  0.01 


SD  0.551 CV  1.569 


61 k hat (MLE)  0.369 k star (bias corrected MLE)  0.347 


62 Theta hat (MLE)  0.952 Theta star (bias corrected MLE)  1.013 


63 nu hat (MLE)  14.76 nu star (bias corrected)  13.88 


64 Adjusted Level of Significance (β)  0.038 


Approximate Chi Square Value (13.88, α)  6.487 Adjusted Chi Square Value (13.88, β)  6.09 


66 95% Gamma Approximate UCL (use when n>=50)  0.751 95% Gamma Adjusted UCL (use when n<50)  0.8 


67 


68 Estimates of Gamma Parameters using KM Estimates 


69 Mean (KM)  0.465 SD (KM)  0.469 


Variance (KM)  0.22 SE of Mean (KM)  0.113 


71 k hat (KM)  0.982 k star (KM)  0.868 


72 nu hat (KM)  39.26 nu star (KM)  34.71 


73 theta hat (KM)  0.474 theta star (KM)  0.536 


74 80% gamma percentile (KM)  0.756 90% gamma percentile (KM)  1.109 


95% gamma percentile (KM)  1.465 99% gamma percentile (KM)  2.302 


76 


77 Gamma Kaplan-Meier (KM) Statistics 


78 Approximate Chi Square Value (34.71, α)  22.23 Adjusted Chi Square Value (34.71, β)  21.44


79 95% Gamma Approximate KM-UCL (use when n>=50)  0.726  95% Gamma Adjusted KM-UCL (use when n<50)  0.753 


81 Lognormal GOF Test on Detected Observations Only 


82 Shapiro Wilk Test Statistic  0.897 Shapiro Wilk GOF Test 


83 5% Shapiro Wilk Critical Value  0.803 Detected Data appear Lognormal at 5% Significance Level 


84 Lilliefors Test Statistic  0.197 Lilliefors GOF Test 


5% Lilliefors Critical Value  0.304 Detected Data appear Lognormal at 5% Significance Level 


86 Detected Data appear Lognormal at 5% Significance Level 


87 


88 Lognormal ROS Statistics Using Imputed Non-Detects 


89 Mean in Original Scale  0.398 Mean in Log Scale  -1.819 


SD in Original Scale  0.525 SD in Log Scale  1.461


91 95% t UCL (assumes normality of ROS data)  0.601  95% Percentile Bootstrap UCL  0.594


92 95% BCA Bootstrap UCL  0.637  95% Bootstrap t UCL  0.704


93 95% H-UCL (Log ROS)  1.455 


94 
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Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution 


96 KM Mean (logged)  -1.131 KM Geo Mean  0.323 


97 KM SD (logged)  0.772  95% Critical H Value (KM-Log)  2.324 


98 KM Standard Error of Mean (logged)  0.186  95% H-UCL (KM -Log)  0.656 


99 KM SD (logged)  0.772  95% Critical H Value (KM-Log)  2.324 


KM Standard Error of Mean (logged)  0.186 


101 


102 DL/2 Statistics 


103 DL/2 Normal DL/2 Log-Transformed 


104 Mean in Original Scale  0.4 Mean in Log Scale  -1.581 


SD in Original Scale  0.52 SD in Log Scale  1.094


106 95% t UCL (Assumes normality)  0.601  95% H-Stat UCL  0.75 


107 DL/2 is not a recommended method, provided for comparisons and historical reasons 


108 


109 Nonparametric Distribution Free UCL Statistics 


Detected Data appear Normal Distributed at 5% Significance Level 


111 


112 Suggested UCL to Use 


113 95% KM (t) UCL  0.661 


114 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 


116 Recommendations are based upon data size, data distribution, and skewness. 


117 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 


118 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician. 


119 
Entergy 


121 


122 General Statistics 


123 Total Number of Observations  20 Number of Distinct Observations  9 


124 Number of Detects  11 Number of Non-Detects  9 


Number of Distinct Detects  9 Number of Distinct Non-Detects  1 


126 Minimum Detect  0.2 Minimum Non-Detect  0.2 


127 Maximum Detect  11.8 Maximum Non-Detect  0.2 


128 Variance Detects  14.18 Percent Non-Detects  45% 


129 Mean Detects  2.573 SD Detects  3.766 


Median Detects  1.2 CV Detects  1.464 


131 Skewness Detects  1.943 Kurtosis Detects  3.149 


132 Mean of Logged Detects  0.0385 SD of Logged Detects  1.41 


133 


134 Normal GOF Test on Detects Only 


Shapiro Wilk Test Statistic  0.685 Shapiro Wilk GOF Test 


136 5% Shapiro Wilk Critical Value  0.85 Detected Data Not Normal at 5% Significance Level 


137 Lilliefors Test Statistic  0.36 Lilliefors GOF Test 


138 5% Lilliefors Critical Value  0.251 Detected Data Not Normal at 5% Significance Level 


139 Detected Data Not Normal at 5% Significance Level 


141 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs 
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142 KM Mean  1.505 KM Standard Error of Mean  0.683 


143 KM SD  2.913  95% KM (BCA) UCL  2.725


144 95% KM (t) UCL  2.686  95% KM (Percentile Bootstrap) UCL  2.695


 95% KM (z) UCL  2.629  95% KM Bootstrap t UCL  5.278 


146 90% KM Chebyshev UCL  3.554 95% KM Chebyshev UCL  4.483 


147 97.5% KM Chebyshev UCL  5.771 99% KM Chebyshev UCL  8.302 


148 


149 Gamma GOF Tests on Detected Observations Only 


A-D Test Statistic  0.645 Anderson-Darling GOF Test 


151 5% A-D Critical Value  0.768 Detected data appear Gamma Distributed at 5% Significance Level 


152 K-S Test Statistic  0.257 Kolmogorov-Smirnov GOF 


153 5% K-S Critical Value  0.266 Detected data appear Gamma Distributed at 5% Significance Level 


154 Detected data appear Gamma Distributed at 5% Significance Level 


156 Gamma Statistics on Detected Data Only 


157 k hat (MLE)  0.671 k star (bias corrected MLE)  0.548 


158 Theta hat (MLE)  3.836 Theta star (bias corrected MLE)  4.691 


159 nu hat (MLE)  14.76 nu star (bias corrected)  12.07 


Mean (detects)  2.573 


161 


162 Gamma ROS Statistics using Imputed Non-Detects 


163 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs 


164 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20) 


For such situations, GROS method may yield incorrect values of UCLs and BTVs 


166 This is especially true when the sample size is small. 


167 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates 


168 Minimum  0.01 Mean  1.42 


169 Maximum  11.8 Median  0.2 


SD  3.029 CV  2.134 


171 k hat (MLE)  0.289 k star (bias corrected MLE)  0.279 


172 Theta hat (MLE)  4.913 Theta star (bias corrected MLE)  5.089 


173 nu hat (MLE)  11.56 nu star (bias corrected)  11.16 


174 Adjusted Level of Significance (β)  0.038 


Approximate Chi Square Value (11.16, α)  4.677 Adjusted Chi Square Value (11.16, β)  4.349 


176 95% Gamma Approximate UCL (use when n>=50)  3.386 95% Gamma Adjusted UCL (use when n<50)  3.642 


177 


178 Estimates of Gamma Parameters using KM Estimates 


179 Mean (KM)  1.505 SD (KM)  2.913 


Variance (KM)  8.485 SE of Mean (KM)  0.683 


181 k hat (KM)  0.267 k star (KM)  0.26 


182 nu hat (KM)  10.68 nu star (KM)  10.41 


183 theta hat (KM)  5.638 theta star (KM)  5.783 


184 80% gamma percentile (KM)  2.216 90% gamma percentile (KM)  4.503 


95% gamma percentile (KM)  7.198 99% gamma percentile (KM)  14.33 


186 


187 Gamma Kaplan-Meier (KM) Statistics 


188 Approximate Chi Square Value (10.41, α)  4.199 Adjusted Chi Square Value (10.41, β)  3.891 
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189 95% Gamma Approximate KM-UCL (use when n>=50)  3.731 95% Gamma Adjusted KM-UCL (use when n<50)  4.026 


191 Lognormal GOF Test on Detected Observations Only 


192 Shapiro Wilk Test Statistic  0.921 Shapiro Wilk GOF Test 


193 5% Shapiro Wilk Critical Value  0.85 Detected Data appear Lognormal at 5% Significance Level 


194 Lilliefors Test Statistic  0.164 Lilliefors GOF Test 


5% Lilliefors Critical Value  0.251 Detected Data appear Lognormal at 5% Significance Level 


196 Detected Data appear Lognormal at 5% Significance Level 


197 


198 Lognormal ROS Statistics Using Imputed Non-Detects 


199 Mean in Original Scale  1.43 Mean in Log Scale  -1.739 


SD in Original Scale  3.024 SD in Log Scale  2.402


201 95% t UCL (assumes normality of ROS data)  2.6  95% Percentile Bootstrap UCL  2.667


202 95% BCA Bootstrap UCL  3.118  95% Bootstrap t UCL  4.968


203 95% H-UCL (Log ROS)  50.57 


204 
Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution 


206 KM Mean (logged)  -0.703 KM Geo Mean  0.495 


207 KM SD (logged)  1.291  95% Critical H Value (KM-Log)  3.08 


208 KM Standard Error of Mean (logged)  0.303  95% H-UCL (KM -Log)  2.835 


209 KM SD (logged)  1.291  95% Critical H Value (KM-Log)  3.08 


KM Standard Error of Mean (logged)  0.303 


211 


212 DL/2 Statistics 


213 DL/2 Normal DL/2 Log-Transformed 


214 Mean in Original Scale  1.46 Mean in Log Scale  -1.015 


SD in Original Scale  3.01 SD in Log Scale  1.573


216 95% t UCL (Assumes normality)  2.624  95% H-Stat UCL  4.497 


217 DL/2 is not a recommended method, provided for comparisons and historical reasons 


218 


219 Nonparametric Distribution Free UCL Statistics 


Detected Data appear Gamma Distributed at 5% Significance Level 


221 


222 Suggested UCL to Use 


223 Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 4.026 


224 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 


226 Recommendations are based upon data size, data distribution, and skewness. 


227 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 


228 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician. 


229 
Hospital 


231 


232 General Statistics 


233 Total Number of Observations  20 Number of Distinct Observations  7 


234 Number of Detects  9 Number of Non-Detects  11 


Number of Distinct Detects  7 Number of Distinct Non-Detects  1 
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236 Minimum Detect  0.2 Minimum Non-Detect  0.2 


237 Maximum Detect  9.6 Maximum Non-Detect  0.2 


238 Variance Detects  15.59 Percent Non-Detects  55% 


239 Mean Detects  3.011 SD Detects  3.949 


Median Detects  0.7 CV Detects  1.311 


241 Skewness Detects  0.993 Kurtosis Detects  -1.1 


242 Mean of Logged Detects  0.0683 SD of Logged Detects  1.569 


243 


244 Normal GOF Test on Detects Only 


Shapiro Wilk Test Statistic  0.711 Shapiro Wilk GOF Test 


246 5% Shapiro Wilk Critical Value  0.829 Detected Data Not Normal at 5% Significance Level 


247 Lilliefors Test Statistic  0.387 Lilliefors GOF Test 


248 5% Lilliefors Critical Value  0.274 Detected Data Not Normal at 5% Significance Level 


249 Detected Data Not Normal at 5% Significance Level 


251 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs 


252 KM Mean  1.465 KM Standard Error of Mean  0.679 


253 KM SD  2.862  95% KM (BCA) UCL  2.535


254 95% KM (t) UCL  2.639  95% KM (Percentile Bootstrap) UCL  2.62


 95% KM (z) UCL  2.582  95% KM Bootstrap t UCL  3.351 


256 90% KM Chebyshev UCL  3.502 95% KM Chebyshev UCL  4.424 


257 97.5% KM Chebyshev UCL  5.704 99% KM Chebyshev UCL  8.219 


258 


259 Gamma GOF Tests on Detected Observations Only 


A-D Test Statistic  1.004 Anderson-Darling GOF Test 


261 5% A-D Critical Value  0.763 Detected Data Not Gamma Distributed at 5% Significance Level 


262 K-S Test Statistic  0.34 Kolmogorov-Smirnov GOF 


263 5% K-S Critical Value  0.292 Detected Data Not Gamma Distributed at 5% Significance Level 


264 Detected Data Not Gamma Distributed at 5% Significance Level 


266 Gamma Statistics on Detected Data Only 


267 k hat (MLE)  0.598 k star (bias corrected MLE)  0.473 


268 Theta hat (MLE)  5.036 Theta star (bias corrected MLE)  6.371 


269 nu hat (MLE)  10.76 nu star (bias corrected)  8.508 


Mean (detects)  3.011 


271 


272 Gamma ROS Statistics using Imputed Non-Detects 


273 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs 


274 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20) 


For such situations, GROS method may yield incorrect values of UCLs and BTVs 


276 This is especially true when the sample size is small. 


277 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates 


278 Minimum  0.01 Mean  1.361 


279 Maximum  9.6 Median  0.01 


SD  2.985 CV  2.194 


281 k hat (MLE)  0.252 k star (bias corrected MLE)  0.248 


282 Theta hat (MLE)  5.39 Theta star (bias corrected MLE)  5.489 
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283 nu hat (MLE)  10.1 nu star (bias corrected)  9.915 


284 Adjusted Level of Significance (β)  0.038 


Approximate Chi Square Value (9.91, α)  3.888 Adjusted Chi Square Value (9.91, β)  3.594 


286 95% Gamma Approximate UCL (use when n>=50)  3.469 95% Gamma Adjusted UCL (use when n<50)  3.753 


287 


288 Estimates of Gamma Parameters using KM Estimates 


289 Mean (KM)  1.465 SD (KM)  2.862 


Variance (KM)  8.192 SE of Mean (KM)  0.679 


291 k hat (KM)  0.262 k star (KM)  0.256 


292 nu hat (KM)  10.48 nu star (KM)  10.24 


293 theta hat (KM)  5.592 theta star (KM)  5.722 


294 80% gamma percentile (KM)  2.145 90% gamma percentile (KM)  4.39 


95% gamma percentile (KM)  7.041 99% gamma percentile (KM)  14.08 


296 


297 Gamma Kaplan-Meier (KM) Statistics 


298 Approximate Chi Square Value (10.24, α)  4.093 Adjusted Chi Square Value (10.24, β)  3.79


299 95% Gamma Approximate KM-UCL (use when n>=50)  3.666  95% Gamma Adjusted KM-UCL (use when n<50)  3.959 


301 Lognormal GOF Test on Detected Observations Only 


302 Shapiro Wilk Test Statistic  0.821 Shapiro Wilk GOF Test 


303 5% Shapiro Wilk Critical Value  0.829 Detected Data Not Lognormal at 5% Significance Level 


304 Lilliefors Test Statistic  0.273 Lilliefors GOF Test 


5% Lilliefors Critical Value  0.274 Detected Data appear Lognormal at 5% Significance Level 


306 Detected Data appear Approximate Lognormal at 5% Significance Level 


307 


308 Lognormal ROS Statistics Using Imputed Non-Detects 


309 Mean in Original Scale  1.368 Mean in Log Scale  -2.509 


SD in Original Scale  2.982 SD in Log Scale  2.862


311 95% t UCL (assumes normality of ROS data)  2.521  95% Percentile Bootstrap UCL  2.534


312 95% BCA Bootstrap UCL  2.86  95% Bootstrap t UCL  3.262


313 95% H-UCL (Log ROS)  235.8 


314 
Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution 


316 KM Mean (logged)  -0.854 KM Geo Mean  0.426 


317 KM SD (logged)  1.297  95% Critical H Value (KM-Log)  3.089 


318 KM Standard Error of Mean (logged)  0.308  95% H-UCL (KM -Log)  2.472 


319 KM SD (logged)  1.297  95% Critical H Value (KM-Log)  3.089 


KM Standard Error of Mean (logged)  0.308 


321 


322 DL/2 Statistics 


323 DL/2 Normal DL/2 Log-Transformed 


324 Mean in Original Scale  1.41 Mean in Log Scale  -1.236 


SD in Original Scale  2.962 SD in Log Scale  1.581


326 95% t UCL (Assumes normality)  2.555  95% H-Stat UCL  3.699 


327 DL/2 is not a recommended method, provided for comparisons and historical reasons 


328 


329 Nonparametric Distribution Free UCL Statistics 
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Detected Data appear Approximate Lognormal Distributed at 5% Significance Level 


331 


332 Suggested UCL to Use 


333 95% KM (Chebyshev) UCL  4.424 


334 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 


336 Recommendations are based upon data size, data distribution, and skewness. 


337 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 


338 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician. 


339 
Levee 


341 


342 General Statistics 


343 Total Number of Observations  20 Number of Distinct Observations  14 


344 Number of Detects  13 Number of Non-Detects  7 


Number of Distinct Detects  13 Number of Distinct Non-Detects  1 


346 Minimum Detect  0.9 Minimum Non-Detect  0.2 


347 Maximum Detect  30.1 Maximum Non-Detect  0.2 


348 Variance Detects  60.75 Percent Non-Detects  35% 


349 Mean Detects  5.138 SD Detects  7.794 


Median Detects  2.7 CV Detects  1.517 


351 Skewness Detects  3.17 Kurtosis Detects  10.63 


352 Mean of Logged Detects  1.088 SD of Logged Detects  0.965 


353 


354 Normal GOF Test on Detects Only 


Shapiro Wilk Test Statistic  0.541 Shapiro Wilk GOF Test 


356 5% Shapiro Wilk Critical Value  0.866 Detected Data Not Normal at 5% Significance Level 


357 Lilliefors Test Statistic  0.342 Lilliefors GOF Test 


358 5% Lilliefors Critical Value  0.234 Detected Data Not Normal at 5% Significance Level 


359 Detected Data Not Normal at 5% Significance Level 


361 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs 


362 KM Mean  3.41 KM Standard Error of Mean  1.508 


363 KM SD  6.481  95% KM (BCA) UCL  6.41


364 95% KM (t) UCL  6.018  95% KM (Percentile Bootstrap) UCL  5.965


 95% KM (z) UCL  5.891  95% KM Bootstrap t UCL  10.88 


366 90% KM Chebyshev UCL  7.935 95% KM Chebyshev UCL  9.984 


367 97.5% KM Chebyshev UCL  12.83 99% KM Chebyshev UCL  18.42 


368 


369 Gamma GOF Tests on Detected Observations Only 


A-D Test Statistic  0.915 Anderson-Darling GOF Test 


371 5% A-D Critical Value  0.757 Detected Data Not Gamma Distributed at 5% Significance Level 


372 K-S Test Statistic  0.262 Kolmogorov-Smirnov GOF 


373 5% K-S Critical Value  0.243 Detected Data Not Gamma Distributed at 5% Significance Level 


374 Detected Data Not Gamma Distributed at 5% Significance Level 


376 Gamma Statistics on Detected Data Only 
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377 k hat (MLE)  1.046 k star (bias corrected MLE)  0.856 


378 Theta hat (MLE)  4.914 Theta star (bias corrected MLE)  6.005 


379 nu hat (MLE)  27.19 nu star (bias corrected)  22.25 


Mean (detects)  5.138 


381 


382 Gamma ROS Statistics using Imputed Non-Detects 


383 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs 


384 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20) 


For such situations, GROS method may yield incorrect values of UCLs and BTVs 


386 This is especially true when the sample size is small. 


387 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates 


388 Minimum  0.01 Mean  3.344 


389 Maximum  30.1 Median  1.25 


SD  6.683 CV  1.999 


391 k hat (MLE)  0.323 k star (bias corrected MLE)  0.308 


392 Theta hat (MLE)  10.36 Theta star (bias corrected MLE)  10.87 


393 nu hat (MLE)  12.91 nu star (bias corrected)  12.3 


394 Adjusted Level of Significance (β)  0.038 


Approximate Chi Square Value (12.30, α)  5.428 Adjusted Chi Square Value (12.30, β)  5.07 


396 95% Gamma Approximate UCL (use when n>=50)  7.579 95% Gamma Adjusted UCL (use when n<50)  8.114 


397 


398 Estimates of Gamma Parameters using KM Estimates 


399 Mean (KM)  3.41 SD (KM)  6.481 


Variance (KM)  42 SE of Mean (KM)  1.508 


401 k hat (KM)  0.277 k star (KM)  0.269 


402 nu hat (KM)  11.07 nu star (KM)  10.75 


403 theta hat (KM)  12.32 theta star (KM)  12.69 


404 80% gamma percentile (KM)  5.072 90% gamma percentile (KM)  10.18 


95% gamma percentile (KM)  16.15 99% gamma percentile (KM)  31.9 


406 


407 Gamma Kaplan-Meier (KM) Statistics 


408 Approximate Chi Square Value (10.75, α)  4.414 Adjusted Chi Square Value (10.75, β)  4.097


409 95% Gamma Approximate KM-UCL (use when n>=50)  8.303  95% Gamma Adjusted KM-UCL (use when n<50)  8.945 


411 Lognormal GOF Test on Detected Observations Only 


412 Shapiro Wilk Test Statistic  0.92 Shapiro Wilk GOF Test 


413 5% Shapiro Wilk Critical Value  0.866 Detected Data appear Lognormal at 5% Significance Level 


414 Lilliefors Test Statistic  0.179 Lilliefors GOF Test 


5% Lilliefors Critical Value  0.234 Detected Data appear Lognormal at 5% Significance Level 


416 Detected Data appear Lognormal at 5% Significance Level 


417 


418 Lognormal ROS Statistics Using Imputed Non-Detects 


419 Mean in Original Scale  3.445 Mean in Log Scale  0.227 


SD in Original Scale  6.632 SD in Log Scale  1.477


421 95% t UCL (assumes normality of ROS data)  6.01  95% Percentile Bootstrap UCL  6.142


422 95% BCA Bootstrap UCL  7.862  95% Bootstrap t UCL  11.33


423 95% H-UCL (Log ROS)  11.76 
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424 
Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution 


426 KM Mean (logged)  0.144 KM Geo Mean  1.154 


427 KM SD (logged)  1.488  95% Critical H Value (KM-Log)  3.405 


428 KM Standard Error of Mean (logged)  0.346 95% H-UCL (KM -Log)  11.16 


429 KM SD (logged)  1.488  95% Critical H Value (KM-Log)  3.405 


KM Standard Error of Mean (logged)  0.346 


431 


432 DL/2 Statistics 


433 DL/2 Normal DL/2 Log-Transformed 


434 Mean in Original Scale  3.375 Mean in Log Scale  -0.099 


SD in Original Scale  6.667 SD in Log Scale  1.828


436 95% t UCL (Assumes normality)  5.953  95% H-Stat UCL  25.7 


437 DL/2 is not a recommended method, provided for comparisons and historical reasons 


438 


439 Nonparametric Distribution Free UCL Statistics 


Detected Data appear Lognormal Distributed at 5% Significance Level 


441 


442 Suggested UCL to Use 


443 KM H-UCL  11.16 


444 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 


446 Recommendations are based upon data size, data distribution, and skewness. 


447 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 


448 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician. 


449 
Railroad 


451 


452 General Statistics 


453 Total Number of Observations  20 Number of Distinct Observations  6 


454 Number of Detects  6 Number of Non-Detects  14 


Number of Distinct Detects  6 Number of Distinct Non-Detects  1 


456 Minimum Detect  0.2 Minimum Non-Detect  0.2 


457 Maximum Detect  22.3 Maximum Non-Detect  0.2 


458 Variance Detects  88.11 Percent Non-Detects  70% 


459 Mean Detects  6.333 SD Detects  9.387 


Median Detects  0.8 CV Detects  1.482 


461 Skewness Detects  1.327 Kurtosis Detects  0.26 


462 Mean of Logged Detects  0.431 SD of Logged Detects  1.961 


463 


464 Normal GOF Test on Detects Only 


Shapiro Wilk Test Statistic  0.731 Shapiro Wilk GOF Test 


466 5% Shapiro Wilk Critical Value  0.788 Detected Data Not Normal at 5% Significance Level 


467 Lilliefors Test Statistic  0.378 Lilliefors GOF Test 


468 5% Lilliefors Critical Value  0.325 Detected Data Not Normal at 5% Significance Level 


469 Detected Data Not Normal at 5% Significance Level 
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471 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs 


472 KM Mean  2.04 KM Standard Error of Mean  1.34 


473 KM SD  5.471  95% KM (BCA) UCL  4.38


474 95% KM (t) UCL  4.357  95% KM (Percentile Bootstrap) UCL  4.28


 95% KM (z) UCL  4.244  95% KM Bootstrap t UCL  47.2 


476 90% KM Chebyshev UCL  6.06 95% KM Chebyshev UCL  7.881 


477 97.5% KM Chebyshev UCL  10.41 99% KM Chebyshev UCL  15.37 


478 


479 Gamma GOF Tests on Detected Observations Only 


A-D Test Statistic  0.625 Anderson-Darling GOF Test 


481 5% A-D Critical Value  0.743 Detected data appear Gamma Distributed at 5% Significance Level 


482 K-S Test Statistic  0.32 Kolmogorov-Smirnov GOF 


483 5% K-S Critical Value  0.35 Detected data appear Gamma Distributed at 5% Significance Level 


484 Detected data appear Gamma Distributed at 5% Significance Level 


486 Gamma Statistics on Detected Data Only 


487 k hat (MLE)  0.455 k star (bias corrected MLE)  0.339 


488 Theta hat (MLE)  13.91 Theta star (bias corrected MLE)  18.69 


489 nu hat (MLE)  5.465 nu star (bias corrected)  4.066 


Mean (detects)  6.333 


491 


492 Gamma ROS Statistics using Imputed Non-Detects 


493 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs 


494 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20) 


For such situations, GROS method may yield incorrect values of UCLs and BTVs 


496 This is especially true when the sample size is small. 


497 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates 


498 Minimum  0.01 Mean  1.907 


499 Maximum  22.3 Median  0.01 


SD  5.659 CV  2.968 


501 k hat (MLE)  0.197 k star (bias corrected MLE)  0.201 


502 Theta hat (MLE)  9.67 Theta star (bias corrected MLE)  9.49 


503 nu hat (MLE)  7.888 nu star (bias corrected)  8.038 


504 Adjusted Level of Significance (β)  0.038 


Approximate Chi Square Value (8.04, α)  2.757 Adjusted Chi Square Value (8.04, β)  2.518 


506 95% Gamma Approximate UCL (use when n>=50)  5.56 95% Gamma Adjusted UCL (use when n<50)  6.087 


507 


508 Estimates of Gamma Parameters using KM Estimates 


509 Mean (KM)  2.04 SD (KM)  5.471 


Variance (KM)  29.93 SE of Mean (KM)  1.34 


511 k hat (KM)  0.139 k star (KM)  0.152 


512 nu hat (KM)  5.562 nu star (KM)  6.061 


513 theta hat (KM)  14.67 theta star (KM)  13.46 


514 80% gamma percentile (KM)  2.239 90% gamma percentile (KM)  6.058 


95% gamma percentile (KM)  11.21 99% gamma percentile (KM)  26.11 


516 


517 Gamma Kaplan-Meier (KM) Statistics 


Page 12 of 70







           


520


525


530


535


540


545


550


555


560


Case 2:23-cv-00735-CJB-MBN Document 9-12 Filed 03/20/23 Page 23 of 82
UCLout_3mo 


A B C D E F G H I J K L 


518 Approximate Chi Square Value (6.06, α)  1.671 Adjusted Chi Square Value (6.06, β)  1.497 


519 95% Gamma Approximate KM-UCL (use when n>=50)  7.398 95% Gamma Adjusted KM-UCL (use when n<50)  8.262 


521 Lognormal GOF Test on Detected Observations Only 


522 Shapiro Wilk Test Statistic  0.87 Shapiro Wilk GOF Test 


523 5% Shapiro Wilk Critical Value  0.788 Detected Data appear Lognormal at 5% Significance Level 


524 Lilliefors Test Statistic  0.235 Lilliefors GOF Test 


5% Lilliefors Critical Value  0.325 Detected Data appear Lognormal at 5% Significance Level 


526 Detected Data appear Lognormal at 5% Significance Level 


527 


528 Lognormal ROS Statistics Using Imputed Non-Detects 


529 Mean in Original Scale  1.906 Mean in Log Scale  -4.842 


SD in Original Scale  5.659 SD in Log Scale  4.431


531 95% t UCL (assumes normality of ROS data)  4.094  95% Percentile Bootstrap UCL  4.166


532 95% BCA Bootstrap UCL  5.202  95% Bootstrap t UCL  40.73


533 95% H-UCL (Log ROS) 1118055 


534 
Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution 


536 KM Mean (logged)  -0.997 KM Geo Mean  0.369 


537 KM SD (logged)  1.355  95% Critical H Value (KM-Log)  3.183 


538 KM Standard Error of Mean (logged)  0.332  95% H-UCL (KM -Log)  2.482 


539 KM SD (logged)  1.355  95% Critical H Value (KM-Log)  3.183 


KM Standard Error of Mean (logged)  0.332 


541 


542 DL/2 Statistics 


543 DL/2 Normal DL/2 Log-Transformed 


544 Mean in Original Scale  1.97 Mean in Log Scale  -1.483 


SD in Original Scale  5.637 SD in Log Scale  1.632


546 95% t UCL (Assumes normality)  4.149  95% H-Stat UCL  3.374 


547 DL/2 is not a recommended method, provided for comparisons and historical reasons 


548 


549 Nonparametric Distribution Free UCL Statistics 


Detected Data appear Gamma Distributed at 5% Significance Level 


551 


552 Suggested UCL to Use 


553 Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 8.262 


554 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 


556 Recommendations are based upon data size, data distribution, and skewness. 


557 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 


558 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician. 


559 
Western 


561 


562 General Statistics 


563 Total Number of Observations  20 Number of Distinct Observations  15 


564 Number of Detects  14 Number of Non-Detects  6 
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Number of Distinct Detects  14 Number of Distinct Non-Detects  1 


566 Minimum Detect  0.4 Minimum Non-Detect  0.2 


567 Maximum Detect  24.3 Maximum Non-Detect  0.2 


568 Variance Detects  40.4 Percent Non-Detects  30% 


569 Mean Detects  5.229 SD Detects  6.356 


Median Detects  2.75 CV Detects  1.216 


571 Skewness Detects  2.359 Kurtosis Detects  6.353 


572 Mean of Logged Detects  1.056 SD of Logged Detects  1.182 


573 


574 Normal GOF Test on Detects Only 


Shapiro Wilk Test Statistic  0.724 Shapiro Wilk GOF Test 


576 5% Shapiro Wilk Critical Value  0.874 Detected Data Not Normal at 5% Significance Level 


577 Lilliefors Test Statistic  0.237 Lilliefors GOF Test 


578 5% Lilliefors Critical Value  0.226 Detected Data Not Normal at 5% Significance Level 


579 Detected Data Not Normal at 5% Significance Level 


581 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs 


582 KM Mean  3.72 KM Standard Error of Mean  1.304 


583 KM SD  5.619  95% KM (BCA) UCL  6.155


584 95% KM (t) UCL  5.974  95% KM (Percentile Bootstrap) UCL  5.92


 95% KM (z) UCL  5.864  95% KM Bootstrap t UCL  8.034 


586 90% KM Chebyshev UCL  7.631 95% KM Chebyshev UCL  9.403 


587 97.5% KM Chebyshev UCL  11.86 99% KM Chebyshev UCL  16.69 


588 


589 Gamma GOF Tests on Detected Observations Only 


A-D Test Statistic  0.253 Anderson-Darling GOF Test 


591 5% A-D Critical Value  0.761 Detected data appear Gamma Distributed at 5% Significance Level 


592 K-S Test Statistic  0.129 Kolmogorov-Smirnov GOF 


593 5% K-S Critical Value  0.235 Detected data appear Gamma Distributed at 5% Significance Level 


594 Detected data appear Gamma Distributed at 5% Significance Level 


596 Gamma Statistics on Detected Data Only 


597 k hat (MLE)  0.969 k star (bias corrected MLE)  0.809 


598 Theta hat (MLE)  5.398 Theta star (bias corrected MLE)  6.466 


599 nu hat (MLE)  27.12 nu star (bias corrected)  22.64 


Mean (detects)  5.229 


601 


602 Gamma ROS Statistics using Imputed Non-Detects 


603 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs 


604 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20) 


For such situations, GROS method may yield incorrect values of UCLs and BTVs 


606 This is especially true when the sample size is small. 


607 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates 


608 Minimum  0.01 Mean  3.663 


609 Maximum  24.3 Median  1.5 


SD  5.802 CV  1.584 


611 k hat (MLE)  0.347 k star (bias corrected MLE)  0.328 
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612 Theta hat (MLE)  10.56 Theta star (bias corrected MLE)  11.16 


613 nu hat (MLE)  13.88 nu star (bias corrected)  13.13 


614 Adjusted Level of Significance (β)  0.038 


Approximate Chi Square Value (13.13, α)  5.981 Adjusted Chi Square Value (13.13, β)  5.602 


616 95% Gamma Approximate UCL (use when n>=50)  8.042 95% Gamma Adjusted UCL (use when n<50)  8.585 


617 


618 Estimates of Gamma Parameters using KM Estimates 


619 Mean (KM)  3.72 SD (KM)  5.619 


Variance (KM)  31.57 SE of Mean (KM)  1.304 


621 k hat (KM)  0.438 k star (KM)  0.406 


622 nu hat (KM)  17.53 nu star (KM)  16.24 


623 theta hat (KM)  8.486 theta star (KM)  9.164 


624 80% gamma percentile (KM)  6.014 90% gamma percentile (KM)  10.48 


95% gamma percentile (KM)  15.38 99% gamma percentile (KM)  27.67 


626 


627 Gamma Kaplan-Meier (KM) Statistics 


628 Approximate Chi Square Value (16.24, α)  8.13 Adjusted Chi Square Value (16.24, β)  7.679 


629 95% Gamma Approximate KM-UCL (use when n>=50)  7.43 95% Gamma Adjusted KM-UCL (use when n<50)  7.866 


631 Lognormal GOF Test on Detected Observations Only 


632 Shapiro Wilk Test Statistic  0.981 Shapiro Wilk GOF Test 


633 5% Shapiro Wilk Critical Value  0.874 Detected Data appear Lognormal at 5% Significance Level 


634 Lilliefors Test Statistic  0.132 Lilliefors GOF Test 


5% Lilliefors Critical Value  0.226 Detected Data appear Lognormal at 5% Significance Level 


636 Detected Data appear Lognormal at 5% Significance Level 


637 


638 Lognormal ROS Statistics Using Imputed Non-Detects 


639 Mean in Original Scale  3.716 Mean in Log Scale  0.177 


SD in Original Scale  5.767 SD in Log Scale  1.731


641 95% t UCL (assumes normality of ROS data)  5.946  95% Percentile Bootstrap UCL  5.909


642 95% BCA Bootstrap UCL  6.729  95% Bootstrap t UCL  8.146


643 95% H-UCL (Log ROS)  24.42 


644 
Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution 


646 KM Mean (logged)  0.256 KM Geo Mean  1.292 


647 KM SD (logged)  1.549  95% Critical H Value (KM-Log)  3.51 


648 KM Standard Error of Mean (logged)  0.36  95% H-UCL (KM -Log)  14.95 


649 KM SD (logged)  1.549  95% Critical H Value (KM-Log)  3.51 


KM Standard Error of Mean (logged)  0.36 


651 


652 DL/2 Statistics 


653 DL/2 Normal DL/2 Log-Transformed 


654 Mean in Original Scale  3.69 Mean in Log Scale  0.0484 


SD in Original Scale  5.784 SD in Log Scale  1.857


656 95% t UCL (Assumes normality)  5.926  95% H-Stat UCL  33.07 


657 DL/2 is not a recommended method, provided for comparisons and historical reasons 


658 
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659 Nonparametric Distribution Free UCL Statistics 


660 Detected Data appear Gamma Distributed at 5% Significance Level 


661 


662 Suggested UCL to Use 


663 Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 7.866 


664 


665 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 


666 Recommendations are based upon data size, data distribution, and skewness. 


667 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 


668 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician. 


669 
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Column Labels 
Edgard Edgard Entergy Entergy Hospital Hospital Levee Levee Railroad Railroad Western Western 


Row Labels Max of Result Average of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flag 
4/2/2018 0.2 0 0.2 0 0.2 0 0 0 0.2 0 0.2 0 
4/6/2018 0.2 0 0.2 0 0.2 0 0.2 0 0.3 1 0.2 0 
4/11/2018 0.2 0 4.5 1 5.4 1 4.1 1 3 1 7.4 1 
4/16/2018 0 0 0.2 0 39.1 1 0.2 0 13.7 1 0.2 0 
4/20/2018 2.1 1 3.5 1 0.8 1 5.5 1 0.6 1 22.8 1 
4/24/2018 0.2 0 0.2 0 0.2 0 6 1 2.4 1 0.4 1 
4/27/2018 0.2 0 0.2 0 0.2 0 20.6 1 4.2 1 6.8 1 
4/30/2018 0.2 0 0.2 1 0.2 0 0.2 0 0.2 0 0.2 0 
5/4/2018 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
5/9/2018 0.2 0 11.2 1 0.2 1 0.2 0 0.2 0 0.2 0 
5/14/2018 0.4 1 0.2 0 0.2 0 0.8 1 0.7 1 0.9 1 
5/18/2018 0.2 0 0.5 1 0.4 1 0.2 1 1.1 1 0.2 1 
5/22/2018 0.2 0 
5/23/2018 0.2 0 0.2 0 0.2 0 0.2 1 0.2 0 0.2 0 
5/28/2018 0.2 0 0.2 0 0.2 0 2.6 1 0.2 0 1.9 1 
6/1/2018 0.2 0 0.2 0 0.5 1 0.2 0 0.2 1 0.2 0 
6/6/2018 0.2 0 0.2 0 47.1 1 63.7 1 40.2 1 32.1 1 
6/11/2018 0.2 0 0.6 1 0.2 0 0.2 0 0.2 0 
6/15/2018 0.2 0 4.6 1 0.2 0 0.8 1 0.2 0 4.1 1 
6/20/2018 0.2 0 0.2 0 0.4 1 0.5 1 0.2 0 0.2 0 
6/25/2018 0.2 0 0.2 0 1.2 1 0.8 1 1.4 1 0.5 1 
6/29/2018 0.2 0 0.2 0 0.2 0 0.2 0 0.9 1 0.2 0 
7/4/2018 0.2 0 0.2 0 0.2 0 0.8 1 0.2 0 0.2 0 
7/9/2018 0.2 1 0.2 1 0.2 0 15.8 1 0.2 1 13.2 1 
7/13/2018 0.2 0 0.2 0 0.6 1 0.2 0 2.4 1 0.2 0 
7/18/2018 0.5 1 0.4 1 2 1 0.2 0 0.7 1 0.2 0 
7/23/2018 0.2 0 0.2 1 0.2 0 0.2 0 3.3 1 1.3 1 
7/27/2018 0.2 0 0.2 0 0.7 1 0.5 1 1.6 1 0.2 0 
8/1/2018 0.2 0 0.2 0 0 0 1 1 0 0 0.7 1 
8/6/2018 0.2 1 0.4 1 0.2 1 0.2 0 0.3 1 0.6 1 
8/10/2018 0.2 0 0.2 0 0.6 1 0.3 1 3.3 1 0.2 0 
8/15/2018 0.2 0 0.2 0 0.2 1 0.2 1 0.2 0 0.3 1 
8/20/2018 0.2 0 0.2 0 1 1 0.2 0 0.5 1 0.2 0 
8/24/2018 0.2 0 0.2 0 0.2 0 0.2 0 3.5 1 
8/29/2018 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.5 1 
9/4/2018 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.3 1 
9/7/2018 0.2 0 0.2 0 0.2 0 1.8 1 0.2 0 3.1 1 
9/12/2018 2 1 1.8 1 0.2 0 0.4 1 0.2 0 7.5 1 
9/17/2018 0.2 0 0.6 1 20.2 1 5.8 1 31.9 1 0.2 0 
9/21/2018 0.7 1 0.4 1 0.5 1 1 1 0.5 1 6.1 1 
9/26/2018 0.2 0 0.2 0 0.4 1 0.2 0 1.2 1 0.2 0 
10/1/2018 4.5 1 0.7 1 1.8 1 9 1 0.9 1 33.6 1 
10/5/2018 0.2 0 0.3 1 0.2 0 0.2 0 0.2 0 0.2 0 
10/9/2018 0.2 0 0.2 0 0.2 0 1.4 1 0.2 0 2.4 1 
10/12/2018 1.7 1 2.8 1 34.9 1 81.5 1 41.6 1 13.8 1 
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Column Labels 
Edgard Edgard Entergy Entergy Hospital Hospital Levee Levee Railroad Railroad Western Western 


Row Labels Max of Result Average of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flag 
10/17/2018 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 1.4 1 
10/20/2018 0.2 0 0.2 0 0.2 0 0.2 1 0.2 0 0.2 0 
10/24/2018 0 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
10/29/2018 0.2 0 1 1 3.8 1 0.2 1 0.9 1 1.1 1 
11/2/2018 0.2 0 0.2 0 1.4 1 0.3 1 3.3 1 0.2 0 
11/7/2018 0.2 0 0.2 0 0.2 0 0.5 1 0.2 0 1.8 1 
11/12/2018 0.2 0 0.2 0 0.2 0 1.2 1 0.2 0 0.2 0 
11/16/2018 0.6 1 1.2 1 9.1 1 4.2 1 4.2 1 17.8 1 
11/20/2018 0.2 0 0.2 0 0.2 0 2.9 1 0.2 0 2.6 1 
11/26/2018 0.2 0 0.2 0 0.2 0 4.1 1 0.2 0 0.4 1 
12/1/2018 0.2 0 0.5 1 0.9 1 0.2 0 0.2 0 0.2 0 
12/5/2018 1.3 1 0.2 0 0.2 0 0.4 1 0.2 0 9 1 
12/10/2018 0.2 0 0.2 0 0.2 0 2.6 1 0.2 0 0.7 1 
12/14/2018 0.2 0 0.2 0 0.2 0 0.2 0 2.6 1 0.2 0 
12/19/2018 0.2 0 0.2 0 0.2 0 1.4 1 0.2 0 5.9 1 
12/24/2018 4.3 1 0.2 0 0.2 0 0.2 0 0.2 0 5.4 1 
12/28/2018 0.2 0 0.2 0 0.2 0 2.2 1 0.2 0 16.5 1 
1/2/2019 1.6 1 0.2 0 0.2 0 10.9 1 0.2 0 5.4 1 
1/7/2019 0.2 0 0.2 0 1.3 1 0.2 0 0.2 1 0.2 0 
1/11/2019 2.1 1 2.8 1 0.2 0 0.2 0 0.2 0 2 1 
1/16/2019 0.3 1 0.5 1 0.3 1 0.2 0 
1/18/2019 0.2 1 0.2 0 
1/21/2019 0.2 1 0.2 1 0.2 0 0.2 0 0.2 0 0.2 0 
1/25/2019 1.3 1 8 1 0.4 1 1.9 1 0.2 0 5.3 1 
1/30/2019 1.4 1 1.7 1 0.2 0 0.2 1 0.2 0 2.2 1 
2/4/2019 0.2 0 1.5 1 0.2 0 0.2 0 0.2 0 0.2 0 
2/5/2019 0.5 1 
2/6/2019 0.2 0 0.2 0 
2/8/2019 0.2 0 0.2 0 7.5 1 
2/13/2019 0 0 1.4 1 0.2 0 0.2 1 0.2 0 0.3 1 
2/16/2019 0.2 0 
2/18/2019 0.3 1 0.2 0 0.2 0 0.2 0 2.1 1 
2/22/2019 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
2/27/2019 0.2 0 0.6 1 2.4 1 0.2 0 0.2 0 0.2 0 
3/4/2019 0.2 0 0.2 0 0.2 0 9.3 1 0.2 0 0.6 1 
3/8/2019 0.2 0 2 1 0.2 0 0.2 0 0.2 0 0.2 0 
3/13/2019 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
3/18/2019 0.3 1 0.2 0 0.2 0 0.2 0 0.2 0 12.6 1 
3/22/2019 3.3 1 0.8 1 2.2 1 1.8 1 4.6 1 2.2 1 
3/27/2019 2 1 2.4 1 7.1 1 10.8 1 3.3 1 8.2 1 
4/1/2019 0.2 0 0.4 1 0.2 0 7.7 1 0.2 0 2.4 1 
4/5/2019 0.5 1 2.7 1 0.2 0 0.2 0 0.2 0 1.6 1 
4/10/2019 0.2 0 0.2 0 0.8 1 0.2 0 0.2 0 0.2 0 
4/15/2019 0.2 0 0.9 1 2.5 1 0.2 1 0.9 1 0.2 0 
4/19/2019 0.2 0 0.2 0 0.2 0 0.6 1 13 1 0.2 0 
4/24/2019 0.2 0 16 1 0.6 1 0.2 0 0.2 0 0.2 0 
4/29/2019 0.2 0 2.1 1 0.2 0 0.2 0 0.2 0 0.2 0 
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Column Labels 
Edgard Edgard Entergy Entergy Hospital Hospital Levee Levee Railroad Railroad Western Western 


Row Labels Max of Result Average of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flag 
5/3/2019 0.4 1 2.2 1 0.4 1 0.2 0 0.6 1 0.2 0 
5/7/2019 0.2 0 2.6 1 0.3 1 0.2 0 0.2 0 0.2 0 
5/13/2019 0.2 0 0.2 0 0.2 0 15.3 1 0.2 0 11 1 
5/17/2019 0.2 0 1.3 1 0.2 0 0.2 0 0.2 0 0.2 0 
5/22/2019 0.4 1 0.3 1 0.2 0 0.2 0 0.7 1 
5/27/2019 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
5/31/2019 0.2 0 0.2 0 1.3 1 0.2 0 3.4 1 0.2 0 
6/5/2019 0.3 1 0.4 1 1.5 1 0.2 0 0.2 1 0.3 1 
6/10/2019 0.2 0 0.2 0 0.2 0 29.5 1 0.2 0 5.4 1 
6/14/2019 0.2 0 1.3 1 0.2 0 0.2 0 0.2 0 0.2 0 
6/19/2019 0.2 0 0.2 0 1.6 1 0.2 0 1 1 0.2 0 
6/23/2019 0.2 1 
6/24/2019 0.4 1 1.2 1 0.2 1 0.5 1 0.3 1 2.1 1 
6/28/2019 0.2 0 0.3 1 0.2 0 2.4 1 0.3 1 5.8 1 
7/3/2019 0.2 0 0.3 1 1.7 1 1.2 1 1.6 1 1.3 1 
7/8/2019 0.2 0 0.2 0 0.3 1 0.6 1 3.7 1 0.2 0 
7/15/2019 0.2 0 0.2 0 0 0 0.2 0 0.2 0 0.2 0 
7/18/2019 0.2 0 1.3 1 4.8 1 0.3 1 1.2 1 0.2 0 
7/22/2019 0.2 0 0.2 0 1.4 1 0.2 0 5.8 1 0.2 0 
7/26/2019 0.2 0 0.4 1 0.2 0 0.2 0 0.2 0 0.2 0 
7/31/2019 0.2 0 0.2 0 2.1 1 2.5 1 2.8 1 0.2 0 
8/5/2019 0.2 0 0.2 0 0.2 0 4.6 1 0.2 0 
8/9/2019 0.2 0 0.2 0 1.3 1 0.3 1 6.2 1 0.2 0 
8/14/2019 0.2 0 0.2 0 1.6 1 0.7 1 4.2 1 
8/19/2019 0.2 0 0.4 1 0.4 1 1.1 1 0.2 1 
8/23/2019 0.2 0 0.2 0 0.9 1 0.2 0 2.7 1 
8/28/2019 0.2 0 0.2 0 1.4 1 1.9 1 0.6 1 2.2 1 
9/3/2019 0.2 0 0.2 0 1 1 5.6 1 1.4 1 2.4 1 
9/6/2019 0.2 0 0.2 0 4.5 1 7.7 1 7.6 1 0.8 1 
9/11/2019 0.2 0 2.3 1 0.2 0 3.1 1 0.2 0 2.2 1 
9/16/2019 0.6 1 0.3 1 0.2 0 0.2 0 0.2 0 2.1 1 
9/20/2019 0.3 1 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
9/25/2019 0.2 0 0.3 1 0.8 1 1.7 1 5 1 0.2 0 
9/30/2019 1.1 1 7.7 1 0.2 0 0.2 1 0.2 0 11.4 1 
10/4/2019 0.3 1 0.2 0 0.2 0 0.7 1 0.2 0 3.9 1 
10/9/2019 1.6 1 1.1 1 0.2 1 0.5 1 0.2 0 20.9 1 
10/14/2019 0.4 1 0.2 0 0.2 0 1.7 1 0.2 0 1.2 1 
10/18/2019 0.2 0 0.2 0 0.2 0 1.1 1 0.2 0 3.9 1 
10/23/2019 2.4 1 0.2 0 0.2 0 2.4 1 0.2 0 17.5 1 
10/28/2019 0.2 0 0.2 0 0.2 0 0.4 1 0.2 0 0.4 1 
11/1/2019 0.2 0 0.2 0 0.2 0 0.5 1 0.2 0 0.2 0 
11/6/2019 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
11/11/2019 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
11/15/2019 0.2 0 0.2 0 0.2 0 30 1 0.2 0 0.2 0 
11/20/2019 3.4 1 1.1 1 0.2 0 0.2 0 0.2 0 4.4 1 
11/25/2019 0.2 0 4.2 1 0.2 0 0.2 0 0.2 0 0.2 0 
11/29/2019 0.9 1 1.6 1 0.2 0 0.2 0 0.2 0 0.2 0 
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Column Labels 
Edgard Edgard Entergy Entergy Hospital Hospital Levee Levee Railroad Railroad Western Western 


Row Labels Max of Result Average of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flag 
12/4/2019 2.5 1 0.2 0 0.2 0 33.1 1 0.2 0 58.7 1 
12/9/2019 0.2 0 0.2 0 0.3 1 0.2 0 0.2 0 0.2 0 
12/13/2019 0.3 1 1 1 1.1 1 3.5 1 1.2 1 3.4 1 
12/18/2019 0.2 0 0.2 0 0.2 0 2.6 1 0.2 0 1.9 1 
12/23/2019 0.2 0 0.2 0 0.2 0 3.5 1 0.2 0 0.2 0 
12/27/2019 1.3 1 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
1/1/2020 0.2 1 0.4 1 0.2 0 0.2 0 0.2 0 0.3 1 
1/6/2020 0.2 0 0.2 0 0.5 1 0.7 1 0.2 0 0.2 0 
1/10/2020 0.2 0 0.4 1 0.2 0 0.2 0 0.2 0 0.2 0 
1/15/2020 3.7 1 3.5 1 0.2 0 1.6 1 0.3 1 2.8 1 
1/20/2020 0.2 0 0.2 0 0.2 0 3 1 0.2 0 0.5 1 
1/24/2020 0.2 1 0.2 0 0.2 0 1.2 1 0.2 0 0.2 0 
1/29/2020 0.3 1 0.2 0 0.2 0 0.3 1 0.2 0 1.2 1 
2/3/2020 0.2 0 0.9 1 0.2 1 0.2 0 0.2 0 0.2 0 
2/7/2020 0.2 0 0.2 0 0.2 1 0.2 0 0.2 0 0.2 0 
2/12/2020 0.2 0 0.2 0 0.3 1 0.2 0 0.2 0 0.2 0 
2/17/2020 0 0 4.9 1 0.2 0 0.2 0 0.2 0 0.2 0 
2/21/2020 0.2 0 0.2 0 0.2 0 1.1 1 0.2 0 7.8 1 
2/26/2020 0.2 0 0.2 0 0.2 0 4.3 1 0.2 0 0.2 0 
3/2/2020 0.2 0 0.2 0 0.6 1 0.2 0 0.2 0 0.2 0 
3/6/2020 0.2 0 0.2 0 0.2 0 0.5 1 0.2 0 0.5 1 
3/11/2020 0.2 0 0.2 0 0.5 1 0.2 0 0.2 1 0.2 0 
3/16/2020 0.2 0 0.3 1 0.2 0 0.3 1 0.2 0 0.3 1 
3/20/2020 0.2 0 0.2 0 0.2 0 0.7 1 0.2 0 3.1 1 
3/25/2020 0.2 0 0.2 0 2 1 0.2 0 1.1 1 0.2 0 
3/30/2020 0.2 0 0.3 1 0.2 0 0.2 0 0.2 0 0.2 0 
4/3/2020 2.2 1 1 1 0.2 0 0.8 1 0.2 0 1.7 1 
4/8/2020 0.2 0 0.2 0 1.1 1 0.2 0 2 1 0.2 0 
4/13/2020 0.2 0 0.2 0 0.2 0 4.2 1 0.2 0 4.9 1 
4/17/2020 0.2 0 1.2 1 0.2 0 0.9 1 0.2 0 0.2 0 
4/22/2020 0.2 0 0.2 1 0.5 1 0.2 0 0.2 0 0.2 0 
4/27/2020 0.2 0 0.3 1 0.2 0 0.2 0 0.2 0 2.2 1 
5/1/2020 0.2 0 1.3 1 1.3 1 0.4 1 0.6 1 0.3 1 
5/6/2020 0.2 1 0.2 0 0.2 0 2.9 1 0.2 0 1.1 1 
5/11/2020 0.8 1 0.6 1 0.2 0 0.2 0 0.2 0 9.6 1 
5/15/2020 0.2 0 0.5 1 0.2 0 0.2 0 0.2 0 0.2 0 
5/20/2020 0.2 0 0.7 1 0.2 0 0.2 0 0.2 0 0.2 1 
5/24/2020 0.2 0 0.3 1 0.2 0 0.2 0 0.2 0 0.2 0 
5/29/2020 0.2 1 0.2 0 1 1 5 1 0.8 1 4.9 1 
6/3/2020 0.2 0 0.4 1 0.2 0 0.3 1 0.2 0 0.3 1 
6/8/2020 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
6/12/2020 0.2 0 0.2 0 0.2 0 0.5 1 0.2 0 0.2 0 
6/17/2020 0.2 0 0.2 1 0.3 1 1.4 1 0.2 1 0.2 0 
6/22/2020 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
6/26/2020 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
7/1/2020 0.2 0 0.2 0 1.3 1 0.2 0 1.8 1 0.2 0 
7/6/2020 0 0 0.2 0 0.5 1 0.2 0 0.2 0 0.2 0 
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Column Labels 
Edgard Edgard Entergy Entergy Hospital Hospital Levee Levee Railroad Railroad Western Western 


Row Labels Max of Result Average of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flag 
7/10/2020 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
7/15/2020 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
7/20/2020 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
7/24/2020 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
7/29/2020 0.2 0 0.2 0 1.4 1 0.2 0 1.9 1 0.2 0 
8/3/2020 0.2 0 0.2 0 0.8 1 2.5 1 3.8 1 0.2 0 
8/7/2020 0.2 0 0.6 1 1.1 1 5.6 1 1.6 1 0.5 1 
8/12/2020 0.2 0 0.2 0 0.5 1 0.2 1 0.8 1 0.2 0 
8/17/2020 0.2 0 0.2 0 0.2 0 2.9 1 0.2 0 1 1 
8/21/2020 0.2 0 0.3 1 0.2 0 0.3 1 0.2 0 0.2 0 
8/26/2020 0.2 0 1.6 1 0.2 0 0.2 0 0.2 0 0.2 0 
8/31/2020 0.2 0 0.5 1 0.2 1 0.2 0 0.7 1 0.2 0 
9/4/2020 0.2 0 0.2 0 0.4 1 7.2 1 0.3 1 0.7 1 
9/9/2020 1.3 1 0.2 0 0.2 0 6.1 1 0.2 0 6.2 1 
9/15/2020 0.2 0 0.2 0 0.2 0 2.1 1 0.2 0 0.2 0 
9/19/2020 0.2 1 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
9/23/2020 0.2 0 0.4 1 0.2 0 0.2 0 3 1 0.2 0 
9/28/2020 0.2 0 0.2 0 0.2 0 3.8 1 0.3 1 0.4 1 
10/2/2020 0.9 1 0.2 0 0.3 1 1.6 1 0.7 1 3 1 
10/7/2020 3.6 1 0.2 0 2.2 1 0.2 0 0.2 0 5.3 1 
10/12/2020 0.2 0 0.2 0 0.2 0 0.5 1 1.3 1 0.5 1 
10/16/2020 0.5 1 0.2 0 0.2 0 0.2 0 0.2 0 3.7 1 
10/21/2020 1.3 1 0.2 0 0.2 0 0.2 0 0.2 0 0.8 1 
10/26/2020 0.9 1 0.2 0 0.2 0 1.2 1 0.2 0 2.8 1 
10/30/2020 0.2 0 0.2 0 0.2 0 0 0 0.2 0 12.6 1 
11/4/2020 0.7 1 0.2 0 0.2 0 2.7 1 0.2 0 5.8 1 
11/9/2020 0 0 0.2 0 0.2 0 0.2 0 0.2 0 2.2 1 
11/13/2020 6.4 1 8.9 1 0.2 0 0.2 0 0.2 0 10.7 1 
11/18/2020 3.2 1 0.2 0 0.2 0 7.2 1 0.2 0 28.9 1 
11/23/2020 0.9 1 0.2 0 0.2 0 0.4 1 0.2 0 2.2 1 
11/27/2020 0.2 0 0.2 0 0.2 0 2 1 0.3 1 1.2 1 
12/2/2020 0.3 1 0.2 0 0.2 0 0.2 0 0.2 0 1.2 1 
12/7/2020 0.2 0 0.2 0 0.9 1 8 1 2.3 1 1.8 1 
12/11/2020 0.2 0 0.2 0 0.8 1 0.6 1 1.7 1 0.3 1 
12/16/2020 0.2 0 0.2 0 0.2 0 4.2 1 0.2 0 0.2 0 
12/21/2020 0.2 0 0.2 0 8.7 1 2.8 1 3.7 1 1.1 1 
12/26/2020 1.3 1 3.3 1 0.2 0 0.3 1 0.2 0 3.1 1 
12/30/2020 0.2 0 0.9 1 0.2 0 0.2 0 0.2 0 0.2 0 
1/4/2021 0.2 0 0.2 0 0.4 1 1.7 1 0.4 1 1.1 1 
1/8/2021 0.2 0 0.2 0 0.2 0 6.6 1 0.2 0 0.2 0 
1/13/2021 0.2 0 0.2 0 2.5 1 0.2 0 2 1 0.2 0 
1/17/2021 0.2 0 6.2 1 20.2 1 19.2 1 36.9 1 8 1 
1/22/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.3 1 
1/27/2021 0.2 0 0.2 0 0.2 0 0.8 1 0.2 0 0.3 1 
2/1/2021 0.2 0 0.2 0 0.2 0 0.3 1 0.2 0 0.2 0 
2/5/2021 0.8 1 0.2 0 0.2 0 0.2 0 0.2 0 0.3 1 
2/10/2021 1.4 1 0.5 1 0.2 0 0.2 0 0.2 0 0.5 1 
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Column Labels 
Edgard Edgard Entergy Entergy Hospital Hospital Levee Levee Railroad Railroad Western Western 


Row Labels Max of Result Average of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flag 
2/16/2021 0.2 0 0.2 0 0.2 0 1.3 1 0.2 0 8.8 1 
2/19/2021 0.2 0 0.2 0 0.2 0 13.1 1 0.2 0 0.2 1 
2/24/2021 0.2 0 0.5 1 0.3 1 1.1 1 0.2 1 0.3 1 
3/1/2021 0.2 0 0.2 0 0.2 0 0.4 1 0.2 0 4.6 1 
3/5/2021 0.7 1 0.2 0 0.2 0 0.8 1 0.2 0 3.4 1 
3/10/2021 0.2 0 5.9 1 0.2 0 0.2 0 0.2 0 0.2 0 
3/15/2021 0.2 0 0.5 1 1.2 1 0.2 0 0.2 0 0.2 0 
3/19/2021 0.2 0 0.2 0 0.2 0 3.9 1 0.2 0 2.4 1 
3/24/2021 0.4 1 0.2 0 0.2 0 0.2 0 0.2 0 0.4 1 
3/29/2021 0.2 0 2.8 1 0.2 0 0.2 0 0.2 0 0.2 0 
4/2/2021 1.1 1 22.8 1 6.7 1 10.1 1 5.5 1 8.5 1 
4/7/2021 0.2 0 0.2 0 0.5 1 0.6 1 0.2 1 0.2 0 
4/12/2021 0.3 1 0.8 1 0.2 0 0.2 0 0.2 0 0.2 0 
4/16/2021 0.4 1 0.2 0 0.2 0 0.2 0 0.2 0 0.9 1 
4/21/2021 0.9 1 0.2 0 0.2 0 2.8 1 0.2 0 4.9 1 
4/26/2021 0.2 0 3.6 1 0.2 0 0.2 0 0.2 0 0.2 0 
5/1/2021 0.2 0 0.3 1 0.4 1 0.2 0 0.2 0 0.2 0 
5/5/2021 0.2 0 0.2 0 0.2 0 1 1 0.2 0 3.6 1 
5/10/2021 1.8 1 1.3 1 0.3 1 0.3 1 0.2 1 1.2 1 
5/14/2021 1.5 1 1.8 1 0.2 0 0.3 1 0.2 0 20.7 1 
5/19/2021 0.2 0 0.4 1 0.2 0 0.2 0 0.2 0 0.2 0 
5/24/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
5/28/2021 0.2 0 0.2 0 0.2 0 0.5 1 0.3 1 0.2 0 
6/2/2021 0.2 0 0 0 0.3 1 0.2 0 0.2 1 0.2 0 
6/7/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
6/11/2021 0.2 0 0.2 0 14.3 1 0.2 0 3.3 1 0.4 1 
6/16/2021 1.8 1 0.2 0 0.2 0 1.6 1 0.2 0 7 1 
6/21/2021 0.3 1 0.4 1 2.8 1 1 1 2.7 1 1.2 1 
6/25/2021 0.2 1 0.7 1 0.2 0 0.5 1 0.2 1 1.7 1 
6/30/2021 0.2 0 2.4 1 0.5 1 10.7 1 0.3 1 0.6 1 
7/5/2021 1.1 1 0.2 1 0.2 0 0.3 1 0.2 0 
7/9/2021 0.6 0.5 0.4 1 0.2 1 0.6 1 0.2 1 1.1 1 
7/14/2021 1.7 1 2.8 1 0.2 0 0.3 1 0.2 0 10.5 1 
7/19/2021 0.2 0 0.4 1 0.8 1 0.2 0 1.2 1 0.2 0 
7/23/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 1.7 1 
7/28/2021 1.8 1 0.2 0 2 1 0.3 1 0.2 0 1.1 1 
8/2/2021 0.2 0 0.2 0 0.2 1 0.7 1 2.6 1 0.2 1 
8/6/2021 0.2 1 0.4 1 1.1 1 6.8 1 2.5 1 15.4 1 
8/11/2021 0.5 1 1.3 1 0.2 1 1.1 1 0 0 4.7 1 
8/16/2021 0.2 0 0.2 0 14.9 1 1.8 1 16.8 1 0.8 1 
8/21/2021 0.2 0 0.2 0 3.4 1 0.2 0 4.7 1 0.2 0 
8/26/2021 0.6 1 0.8 1 0.3 1 4.9 1 0.2 1 12.2 1 
8/31/2021 0 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
9/3/2021 0 0 0 0 0 0 0 0 0 0 0 0 
9/8/2021 0 0 0 0 0 0 0 0 0 0 0 0 
9/14/2021 0.2 0 0.2 1 0.2 0 0.2 0 0.2 0 0.2 0 
9/17/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
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Case 2:23-cv-00735-CJB-MBN Document 9-12 Filed 03/20/23 Page 33 of 82
UCLinPost 


Column Labels 
Edgard Edgard Entergy Entergy Hospital Hospital Levee Levee Railroad Railroad Western Western 


Row Labels Max of Result Average of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flagMax of ResultAverage of DL_flag 
9/22/2021 0.2 0 0.2 0 0.2 0 0.7 1 0.2 0 4.6 1 
9/27/2021 0.2 0 24 1 0.2 0 0.2 0 0.2 0 0.2 0 
10/1/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 2 1 
10/6/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 1.4 1 
10/12/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
10/15/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
10/20/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
10/25/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
10/29/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 
11/3/2021 0.2 0 0.2 0 0.2 0 0.2 0 0.2 0 1.7 1 
11/8/2021 0.2 0 1.5 1 2.9 1 7.9 1 3.7 1 5.1 1 
11/12/2021 0.2 0 0.2 0 0.2 0 0.4 1 0.2 0 0.2 0 
11/17/2021 0.3 1 0.7 1 0.2 0 0.3 1 0.2 0 1.5 1 
11/22/2021 0.8 1 0.2 0 0.2 0 2.6 1 0.2 0 2.5 1 
11/26/2021 0.2 0 0.2 0 0.2 0 1.5 1 0.2 0 16.6 1 
12/1/2021 0.2 0 0.2 1 8.4 1 3.6 1 0.2 0 0.4 1 
12/6/2021 1.6 1 0.2 1 0.2 1 2.1 1 1.1 1 2.5 1 
12/10/2021 0.2 0 0.2 0 0.7 1 0.2 0 0.2 0 0.2 0 
12/15/2021 0.2 0 1.3 1 0.2 0 0.2 0 0.2 0 0.2 0 
12/20/2021 0.2 0 0.2 0 0.2 0 1.3 1 0.2 0 3 1 
12/24/2021 0.2 0 0.2 0 0.3 1 0.2 0 0.2 1 0.2 0 
12/29/2021 0.2 0 0.2 0 0.3 1 0.2 0 0.2 0 0.2 0 
1/3/2022 1.2 1 0.4 1 0.4 1 3.7 1 0.2 0 7.7 1 
1/8/2022 0.2 0 7.6 1 0.2 0 0.2 0 0.2 0 0.2 0 
1/12/2022 0.2 1 1.2 1 9.6 1 3.3 1 22.3 1 6 1 
1/17/2022 1.6 1 11.8 1 0.2 0 30.1 1 0.5 1 24.3 1 
1/22/2022 0.2 0 0.2 0 0.2 0 2.7 1 0.2 0 0.5 1 
1/26/2022 0.5 1 0.2 0 0.2 0 1.1 1 0.2 0 5.7 1 
1/31/2022 1 1 1.3 1 0.2 0 0.2 0 0.2 0 1.7 1 
2/4/2022 0.2 0 0.2 0 0.2 0 6.4 1 0.2 0 5.4 1 
2/9/2022 0.2 0 3.5 1 6.5 1 2.3 1 13.5 1 1.3 1 
2/14/2022 0.6 1 0.3 1 0.7 1 1.2 1 0.4 1 2.2 1 
2/18/2022 0.2 0 0.2 0 0.2 0 0.9 1 0.2 0 11.6 1 
2/23/2022 0.2 0 0.5 1 0.2 0 0.2 0 0.2 0 0.2 0 
2/28/2022 0.2 0 0.2 0 0.2 0 8.1 1 0.2 0 0.9 1 


Page 23 of 70







           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Case 2:23-cv-00735-CJB-MBN Document 9-12 Filed 03/20/23 Page 34 of 82
PostRTO 


Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Entergy 020422 1 Entergy 020422 2/4/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Railroad 020422 2 Railroad 020422 2/4/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Western 020422 3 Western 020422 2/4/2022 5.4 0.2 0.2 13190571_OCR 1  5.4  
Levee 020422 4 Levee 020422 2/4/2022 6.4 0.2 0.2 13190571_OCR 1  6.4  
Hospital 020422 5 Hospital 020422 2/4/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Edgard 020422 6 Edgard 020422 2/4/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Entergy 020922 1 Entergy 020922 2/9/2022 3.5 0.2 0.2 13190571_OCR 1  3.5  
Railroad 020922 2 Railroad 020922 2/9/2022 13.5 0.2 0.2 13190571_OCR 1 13.5 
Western 020922 3 Western 020922 2/9/2022 1.3 0.2 0.2 13190571_OCR 1  1.3  
Levee 020922 4 Levee 020922 2/9/2022 2.3 0.2 0.2 13190571_OCR 1  2.3  
Hospital 020922 5 Hospital 020922 2/9/2022 6.5 0.2 0.2 13190571_OCR 1  6.5  
Edgard 020922 6 Edgard 020922 2/9/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Entergy 021422 1 Entergy 021422 2/14/2022 0.3 0.2 0.2 13190571_OCR 1  0.3  
Railroad 021422 2 Railroad 021422 2/14/2022 0.4 0.2 0.2 13190571_OCR 1  0.4  
Western 021422 3 Western 021422 2/14/2022 2.2 0.2 0.2 13190571_OCR 1  2.2  
Levee 021422 4 Levee 021422 2/14/2022 1.2 0.2 0.2 13190571_OCR 1  1.2  
Hospital 021422 5 Hospital 021422 2/14/2022 0.7 0.2 0.2 13190571_OCR 1  0.7  
Edgard 021422 6 Edgard 021422 2/14/2022 0.6 0.2 0.2 13190571_OCR 1  0.6  
Entergy 021822 1 Entergy 021822 2/18/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Railroad 021822 2 Railroad 021822 2/18/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Western 021822 3 Western 021822 2/18/2022 11.6 0.2 0.2 13190571_OCR 1 11.6 
Levee 021822 4 Levee 021822 2/18/2022 0.9 0.2 0.2 13190571_OCR 1  0.9  
Hospital 021822 5 Hospital 021822 2/18/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Edgard 021822 6 Edgard 021822 2/18/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Entergy 022322 1 Entergy 022322 2/23/2022 0.5 0.2 0.2 13190571_OCR 1  0.5  
Railroad 022322 2 Railroad 022322 2/23/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Western 022322 3 Western 022322 2/23/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Levee 022322 4 Levee 022322 2/23/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Hospital 022322 5 Hospital 022322 2/23/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Edgard 022322 6 Edgard 022322 2/23/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Entergy 022822 1 Entergy 022822 2/28/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Railroad 022822 2 Railroad 022822 2/28/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Western 022822 3 Western 022822 2/28/2022 0.9 0.2 0.2 13190571_OCR 1  0.9  
Levee 022822 4 Levee 022822 2/28/2022 8.1 0.2 0.2 13190571_OCR 1  8.1  
Hospital 022822 5 Hospital 022822 2/28/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Edgard 022822 6 Edgard 022822 2/28/2022 ND 0.2 0.2 13190571_OCR 0  0.2  
Entergy 010322 1 Entergy 010322 1/3/2022 0.4 0.2 0.2 13157660_OCR 1  0.4  
Railroad 010322 2 Railroad 010322 1/3/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Western 010322 3 Western 010322 1/3/2022 7.7 0.2 0.2 13157660_OCR 1  7.7  
Levee 010322 4 Levee 010322 1/3/2022 3.7 0.2 0.2 13157660_OCR 1  3.7  
Hospital 010322 5 Hospital 010322 1/3/2022 0.4 0.2 0.2 13157660_OCR 1  0.4  
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Case 2:23-cv-00735-CJB-MBN Document 9-12 Filed 03/20/23 Page 35 of 82
PostRTO 


Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Edgard 010322 6 Edgard 010322 1/3/2022 1.2 0.2 0.2 13157660_OCR 1  1.2  
Entergy 010822 1 Entergy 010822 1/8/2022 7.6 0.2 0.2 13157660_OCR 1  7.6  
Railroad 010822 2 Railroad 010822 1/8/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Western 010822 3 Western 010822 1/8/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Levee 010822 4 Levee 010822 1/8/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Hospital 010822 5 Hospital 010822 1/8/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Edgard 010822 6 Edgard 010822 1/8/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Entergy 011222 1 Entergy 011222 1/12/2022 1.2 0.2 0.2 13157660_OCR 1  1.2  
Railroad 011222 2 Railroad 011222 1/12/2022 22.3 0.2 0.2 13157660_OCR 1 22.3 
Western 011222 3 Western 011222 1/12/2022 6 0.2 0.2 13157660_OCR 1 6 
Levee 011222 4 Levee 011222 1/12/2022 3.3 0.2 0.2 13157660_OCR 1  3.3  
Hospital 011222 5 Hospital 011222 1/12/2022 9.6 0.2 0.2 13157660_OCR 1  9.6  
Edgard 011222 6 Edgard 011222 1/12/2022 0.2 0.2 0.2 13157660_OCR 1  0.2  
Entergy 011722 1 Entergy 011722 1/17/2022 11.8 0.2 0.2 13157660_OCR 1 11.8 
Railroad 011722 2 Railroad 011722 1/17/2022 0.5 0.2 0.2 13157660_OCR 1  0.5  
Western 011722 3 Western 011722 1/17/2022 24.3 0.2 0.2 13157660_OCR 1 24.3 
Levee 011722 4 Levee 011722 1/17/2022 30.1 0.2 0.2 13157660_OCR 1 30.1 
Hospital 011722 5 Hospital 011722 1/17/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Edgard 011722 6 Edgard 011722 1/17/2022 1.6 0.2 0.2 13157660_OCR 1  1.6  
Entergy 012222 1 Entergy 012222 1/22/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Railroad 012222 2 Railroad 012222 1/22/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Western 012222 3 Western 012222 1/22/2022 0.5 0.2 0.2 13157660_OCR 1  0.5  
Levee 012222 4 Levee 012222 1/22/2022 2.7 0.2 0.2 13157660_OCR 1  2.7  
Hospital 012222 5 Hospital 012222 1/22/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Edgard 012222 6 Edgard 012222 1/22/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Entergy 012622 1 Entergy 012622 1/26/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Railroad 012622 2 Railroad 012622 1/26/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Western 012622 3 Western 012622 1/26/2022 5.7 0.2 0.2 13157660_OCR 1  5.7  
Levee 012622 4 Levee 012622 1/26/2022 1.1 0.2 0.2 13157660_OCR 1  1.1  
Hospital 012622 5 Hospital 012622 1/26/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Edgard 012622 6 Edgard 012622 1/26/2022 0.5 0.2 0.2 13157660_OCR 1  0.5  
Entergy 013122 1 Entergy 013122 1/31/2022 1.3 0.2 0.2 13157660_OCR 1  1.3  
Railroad 013122 2 Railroad 013122 1/31/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Western 013122 3 Western 013122 1/31/2022 1.7 0.2 0.2 13157660_OCR 1  1.7  
Levee 013122 4 Levee 013122 1/31/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Hospital 013122 5 Hospital 013122 1/31/2022 ND 0.2 0.2 13157660_OCR 0  0.2  
Edgard 013122 6 Edgard 013122 1/31/2022 1 0.2 0.2 13157660_OCR 1 1 
Entergy 120121 1 Entergy 120121 12/1/2021 0.2 0.2 0.2 13074457_OCR 1  0.2  
Railroad 120121 2 Railroad 120121 12/1/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Western 120121 3 Western 120121 12/1/2021 0.4 0.2 0.2 13074457_OCR 1  0.4  
Levee 120121 4 Levee 120121 12/1/2021 3.6 0.2 0.2 13074457_OCR 1  3.6  
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Case 2:23-cv-00735-CJB-MBN Document 9-12 Filed 03/20/23 Page 36 of 82
PostRTO 


Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Hospital 120121 5 Hospital 120121 12/1/2021 8.4 0.2 0.2 13074457_OCR 1  8.4  
Edgard 120121 6 Edgard 120121 12/1/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Entergy 120621 1 Entergy 120621 12/6/2021 0.2 0.2 0.2 13074457_OCR 1  0.2  
Railroad 120621 2 Railroad 120621 12/6/2021 1.1 0.2 0.2 13074457_OCR 1  1.1  
Western 120621 3 Western 120621 12/6/2021 2.5 0.2 0.2 13074457_OCR 1  2.5  
Levee 120621 4 Levee 120621 12/6/2021 2.1 0.2 0.2 13074457_OCR 1  2.1  
Hospital 120621 5 Hospital 120621 12/6/2021 0.2 0.2 0.2 13074457_OCR 1  0.2  
Edgard 120621 6 Edgard 120621 12/6/2021 1.6 0.2 0.2 13074457_OCR 1  1.6  
Entergy 121021 1 Entergy 121021 12/10/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Railroad 121021 2 Railroad 121021 12/10/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Western 121021 3 Western 121021 12/10/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Levee 121021 4 Levee 121021 12/10/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Hospital 121021 5 Hospital 121021 12/10/2021 0.7 0.2 0.2 13074457_OCR 1  0.7  
Edgard 121021 6 Edgard 121021 12/10/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Entergy 121521 1 Entergy 121521 12/15/2021 1.3 0.2 0.2 13074457_OCR 1  1.3  
Railroad 121521 2 Railroad 121521 12/15/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Western 121521 3 Western 121521 12/15/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Levee 121521 4 Levee 121521 12/15/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Hospital 121521 5 Hospital 121521 12/15/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Edgard 121521 6 Edgard 121521 12/15/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Entergy 122021 1 Entergy 122021 12/20/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Railroad 122021 2 Railroad 122021 12/20/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Western 122021 3 Western 122021 12/20/2021 3 0.2 0.2 13074457_OCR 1 3 
Levee 122021 4 Levee 122021 12/20/2021 1.3 0.2 0.2 13074457_OCR 1  1.3  
Hospital 122021 5 Hospital 122021 12/20/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Edgard 122021 6 Edgard 122021 12/20/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Entergy 122421 1 Entergy 122421 12/24/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Railroad 122421 2 Railroad 122421 12/24/2021 0.2 0.2 0.2 13074457_OCR 1  0.2  
Western 122421 3 Western 122421 12/24/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Levee 122421 4 Levee 122421 12/24/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Hospital 122421 5 Hospital 122421 12/24/2021 0.3 0.2 0.2 13074457_OCR 1  0.3  
Edgard 122421 6 Edgard 122421 12/24/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Entergy 122921 1 Entergy 122921 12/29/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Railroad 122921 2 Railroad 122921 12/29/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Western 122921 3 Western 122921 12/29/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Levee 122921 4 Levee 122921 12/29/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Hospital 122921 5 Hospital 122921 12/29/2021 0.3 0.2 0.2 13074457_OCR 1  0.3  
Edgard 122921 6 Edgard 122921 12/29/2021 ND 0.2 0.2 13074457_OCR 0  0.2  
Entergy 110321 1 Entergy 110321 11/3/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Railroad 110321 2 Railroad 110321 11/3/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Western 110321 3 Western 110321 11/3/2021 1.7 0.2 0.2 13039425_OCR 1  1.7  
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Case 2:23-cv-00735-CJB-MBN Document 9-12 Filed 03/20/23 Page 37 of 82
PostRTO 


Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Levee 110321 4 Levee 110321 11/3/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Hospital 110321 5 Hospital 110321 11/3/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Edgard 110321 6 Edgard 110321 11/3/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Entergy 110821 1 Entergy 110821 11/8/2021 1.5 0.2 0.2 13039425_OCR 1  1.5  
Railroad 110821 2 Railroad 110821 11/8/2021 3.7 0.2 0.2 13039425_OCR 1  3.7  
Western 110821 3 Western 110821 11/8/2021 5.1 0.2 0.2 13039425_OCR 1  5.1  
Levee 110821 4 Levee 110821 11/8/2021 7.9 0.2 0.2 13039425_OCR 1  7.9  
Hospital 110821 5 Hospital 110821 11/8/2021 2.9 0.2 0.2 13039425_OCR 1  2.9  
Edgard 110821 6 Edgard 110821 11/8/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Entergy 111221 1 Entergy 111221 11/12/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Railroad 111221 2 Railroad 111221 11/12/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Western 111221 3 Western 111221 11/12/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Levee 111221 4 Levee 111221 11/12/2021 0.4 0.2 0.2 13039425_OCR 1  0.4  
Hospital 111221 5 Hospital 111221 11/12/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Edgard 111221 6 Edgard 111221 11/12/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Entergy 111721 1 Entergy 111721 11/17/2021 0.7 0.2 0.2 13039425_OCR 1  0.7  
Railroad 111721 2 Railroad 111721 11/17/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Western 111721 3 Western 111721 11/17/2021 1.5 0.2 0.2 13039425_OCR 1  1.5  
Levee 111721 4 Levee 111721 11/17/2021 0.3 0.2 0.2 13039425_OCR 1  0.3  
Hospital 111721 5 Hospital 111721 11/17/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Edgard 111721 6 Edgard 111721 11/17/2021 0.3 0.2 0.2 13039425_OCR 1  0.3  
Entergy 112221 1 Entergy 112221 11/22/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Railroad 112221 2 Railroad 112221 11/22/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Western 112221 3 Western 112221 11/22/2021 2.5 0.2 0.2 13039425_OCR 1  2.5  
Levee 112221 4 Levee 112221 11/22/2021 2.6 0.2 0.2 13039425_OCR 1  2.6  
Hospital 112221 5 Hospital 112221 11/22/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Edgard 112221 6 Edgard 112221 11/22/2021 0.8 0.2 0.2 13039425_OCR 1  0.8  
Entergy 112621 1 Entergy 112621 11/26/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Railroad 112621 2 Railroad 112621 11/26/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Western 112621 3 Western 112621 11/26/2021 16.6 0.2 0.2 13039425_OCR 1 16.6 
Levee 112621 4 Levee 112621 11/26/2021 1.5 0.2 0.2 13039425_OCR 1  1.5  
Hospital 112621 5 Hospital 112621 11/26/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Edgard 112621 6 Edgard 112621 11/26/2021 ND 0.2 0.2 13039425_OCR 0  0.2  
Entergy 100121 1 Entergy 100121 10/1/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Railroad 100121 2 Railroad 100121 10/1/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Western 100121 3 Western 100121 10/1/2021 2 0.2 0.2 12989512_OCR 1 2 
Levee 100121 4 Levee 100121 10/1/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Hospital 100121 5 Hospital 100121 10/1/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Edgard 100121 6 Edgard 100121 10/1/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Entergy 100621 1 Entergy 100621 10/6/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Railroad 100621 2 Railroad 100621 10/6/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
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Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Western 100621 3 Western 100621 10/6/2021 1.4 0.2 0.2 12989512_OCR 1  1.4  
Levee 100621 4 Levee 100621 10/6/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Hospital 100621 5 Hospital 100621 10/6/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Edgard 100621 6 Edgard 100621 10/6/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Entergy 101221 1 Entergy 101221 10/12/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Railroad 101221 2 Railroad 101221 10/12/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Western 101221 3 Western 101221 10/12/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Levee 101221 4 Levee 101221 10/12/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Hospital 101221 5 Hospital 101221 10/12/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Edgard 101221 6 Edgard 101221 10/12/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Entergy 101521 1 Entergy 101521 10/15/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Railroad 101521 2 Railroad 101521 10/15/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Western 101521 3 Western 101521 10/15/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Levee 101521 4 Levee 101521 10/15/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Hospital 101521 5 Hospital 101521 10/15/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Edgard 101521 6 Edgard 101521 10/15/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Entergy 102021 1 Entergy 102021 10/20/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Railroad 102021 2 Railroad 102021 10/20/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Western 102021 3 Western 102021 10/20/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Levee 102021 4 Levee 102021 10/20/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Hospital 102021 5 Hospital 102021 10/20/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Edgard 102021 6 Edgard 102021 10/20/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Entergy 102521 1 Entergy 102521 10/25/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Railroad 102521 2 Railroad 102521 10/25/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Western 102521 3 Western 102521 10/25/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Levee 102521 4 Levee 102521 10/25/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Hospital 102521 5 Hospital 102521 10/25/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Edgard 102521 6 Edgard 102521 10/25/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Entergy 102921 1 Entergy 102921 10/29/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Railroad 102921 2 Railroad 102921 10/29/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Western 102921 3 Western 102921 10/29/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Levee 102921 4 Levee 102921 10/29/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Hospital 102921 5 Hospital 102921 10/29/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Edgard 102921 6 Edgard 102921 10/29/2021 ND 0.2 0.2 12989512_OCR 0  0.2  
Entergy 083121 1 Entergy 083121 8/31/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Railroad 083121 2 Railroad 083121 8/31/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Western 083121 3 Western 083121 8/31/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Levee 083121 4 Levee 083121 8/31/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Hospital 083121 5 Hospital 083121 8/31/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Edgard 083121 6 Edgard 083121 8/31/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Entergy 090321 1 Entergy 090321 9/3/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
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Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Railroad 090321 2 Railroad 090321 9/3/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Western 090321 3 Western 090321 9/3/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Levee 090321 4 Levee 090321 9/3/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Hospital 090321 5 Hospital 090321 9/3/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Edgard 090321 6 Edgard 090321 9/3/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Entergy 090821 1 Entergy 090821 9/8/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Railroad 090821 2 Railroad 090821 9/8/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Western 090821 3 Western 090821 9/8/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Levee 090821 4 Levee 090821 9/8/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Hospital 090821 5 Hospital 090821 9/8/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Edgard 090821 6 Edgard 090821 9/8/2021 VOID 0.2 0.2 12935278_OCR 0 VOID  
Entergy 091421 1 Entergy 091421 9/14/2021 0.2 0.2 0.2 12935278_OCR 1  0.2  
Railroad 091421 2 Railroad 091421 9/14/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Western 091421 3 Western 091421 9/14/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Levee 091421 4 Levee 091421 9/14/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Hospital 091421 5 Hospital 091421 9/14/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Edgard 091421 6 Edgard 091421 9/14/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Entergy 091721 1 Entergy 091721 9/17/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Railroad 091721 2 Railroad 091721 9/17/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Western 091721 3 Western 091721 9/17/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Levee 091721 4 Levee 091721 9/17/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Hospital 091721 5 Hospital 091721 9/17/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Edgard 091721 6 Edgard 091721 9/17/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Entergy 092221 1 Entergy 092221 9/22/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Railroad 092221 2 Railroad 092221 9/22/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Western 092221 3 Western 092221 9/22/2021 4.6 0.2 0.2 12935278_OCR 1  4.6  
Levee 092221 4 Levee 092221 9/22/2021 0.7 0.2 0.2 12935278_OCR 1  0.7  
Hospital 092221 5 Hospital 092221 9/22/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Edgard 092221 6 Edgard 092221 9/22/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Entergy 092721 1 Entergy 092721 9/27/2021 24 0.2 0.2 12935278_OCR 1  24  
Railroad 092721 2 Railroad 092721 9/27/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Western 092721 3 Western 092721 9/27/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Levee 092721 4 Levee 092721 9/27/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Hospital 092721 5 Hospital 092721 9/27/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Edgard 092721 6 Edgard 092721 9/27/2021 ND 0.2 0.2 12935278_OCR 0  0.2  
Entergy 080221 1 Entergy 080221 8/2/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
Railroad 080221 2 Railroad 080221 8/2/2021 2.6 0.2 0.2 12892648_OCR 1  2.6  
Western 080221 3 Western 080221 8/2/2021 0.2 0.2 0.2 12892648_OCR 1  0.2  
Levee 080221 4 Levee 080221 8/2/2021 0.7 0.2 0.2 12892648_OCR 1  0.7  
Hospital 080221 5 Hospital 080221 8/2/2021 0.2 0.2 0.2 12892648_OCR 1  0.2  
Edgard 080221 6 Edgard 080221 8/2/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
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Entergy 080621 1 Entergy 080621 8/6/2021 0.4 0.2 0.2 12892648_OCR 1  0.4  
Railroad 080621 2 Railroad 080621 8/6/2021 2.5 0.2 0.2 12892648_OCR 1  2.5  
Western 080621 3 Western 080621 8/6/2021 15.4 0.2 0.2 12892648_OCR 1 15.4 
Levee 080621 4 Levee 080621 8/6/2021 6.8 0.2 0.2 12892648_OCR 1  6.8  
Hospital 080621 5 Hospital 080621 8/6/2021 1.1 0.2 0.2 12892648_OCR 1  1.1  
Edgard 080621 6 Edgard 080621 8/6/2021 0.2 0.2 0.2 12892648_OCR 1  0.2  
Entergy 081121 1 Entergy 081121 8/11/2021 1.3 0.2 0.2 12892648_OCR 1  1.3  
Railroad 081121 2 Railroad 081121 8/11/2021 VOID 0.2 0.2 12892648_OCR 0 VOID  
Western 081121 3 Western 081121 8/11/2021 4.7 0.2 0.2 12892648_OCR 1  4.7  
Levee 081121 4 Levee 081121 8/11/2021 1.1 0.2 0.2 12892648_OCR 1  1.1  
Hospital 081121 5 Hospital 081121 8/11/2021 0.2 0.2 0.2 12892648_OCR 1  0.2  
Edgard 081121 6 Edgard 081121 8/11/2021 0.5 0.2 0.2 12892648_OCR 1  0.5  
Entergy 081621 1 Entergy 081621 8/16/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
Railroad 081621 2 Railroad 081621 8/16/2021 16.8 0.2 0.2 12892648_OCR 1 16.8 
Western 081621 3 Western 081621 8/16/2021 0.8 0.2 0.2 12892648_OCR 1  0.8  
Levee 081621 4 Levee 081621 8/16/2021 1.8 0.2 0.2 12892648_OCR 1  1.8  
Hospital 081621 5 Hospital 081621 8/16/2021 14.9 0.2 0.2 12892648_OCR 1 14.9 
Edgard 081621 6 Edgard 081621 8/16/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
Entergy 082121 1 Entergy 082121 8/21/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
Railroad 082121 2 Railroad 082121 8/21/2021 4.7 0.2 0.2 12892648_OCR 1  4.7  
Western 082121 3 Western 082121 8/21/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
Levee 082121 4 Levee 082121 8/21/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
Hospital 082121 5 Hospital 082121 8/21/2021 3.4 0.2 0.2 12892648_OCR 1  3.4  
Edgard 082121 6 Edgard 082121 8/21/2021 ND 0.2 0.2 12892648_OCR 0  0.2  
Entergy 082621 1 Entergy 082621 8/26/2021 0.8 0.2 0.2 12892648_OCR 1  0.8  
Railroad 082621 2 Railroad 082621 8/26/2021 0.2 0.2 0.2 12892648_OCR 1  0.2  
Western 082621 3 Western 082621 8/26/2021 12.2 0.2 0.2 12892648_OCR 1 12.2 
Levee 082621 4 Levee 082621 8/26/2021 4.9 0.2 0.2 12892648_OCR 1  4.9  
Hospital 082621 5 Hospital 082621 8/26/2021 0.3 0.2 0.2 12892648_OCR 1  0.3  
Edgard 082621 6 Edgard 082621 8/26/2021 0.6 0.2 0.2 12892648_OCR 1  0.6  
Entergy 070521 1 Entergy 070521 7/5/2021 1.1 0.2 0.2 12854262_OCR 1  1.1  
Railroad 070521 2 Railroad 070521 7/5/2021 0.3 0.2 0.2 12854262_OCR 1  0.3  
Western 070521 3 Western 070521 7/5/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Levee 070521 4 Levee 070521 7/5/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Hospital 070521 5 Hospital 070521 7/5/2021 0.2 0.2 0.2 12854262_OCR 1  0.2  
Edgard 070921 6 Edgard 070921 7/9/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Entergy 070921 1 Entergy 070921 7/9/2021 0.4 0.2 0.2 12854262_OCR 1  0.4  
Railroad 070921 2 Railroad 070921 7/9/2021 0.2 0.2 0.2 12854262_OCR 1  0.2  
Western 070921 3 Western 070921 7/9/2021 1.1 0.2 0.2 12854262_OCR 1  1.1  
Levee 070921 4 Levee 070921 7/9/2021 0.6 0.2 0.2 12854262_OCR 1  0.6  
Hospital 070921 5 Hospital 070921 7/9/2021 0.2 0.2 0.2 12854262_OCR 1  0.2  
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Edgard 070921 6 Edgard 070921 7/9/2021 0.6 0.2 0.2 12854262_OCR 1  0.6  
Entergy 071421 1 Entergy 071421 7/14/2021 2.8 0.2 0.2 12854262_OCR 1  2.8  
Railroad 071421 2 Railroad 071421 7/14/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Western 071421 3 Western 071421 7/14/2021 10.5 0.2 0.2 12854262_OCR 1 10.5 
Levee 071421 4 Levee 071421 7/14/2021 0.3 0.2 0.2 12854262_OCR 1  0.3  
Hospital 071421 5 Hospital 071421 7/14/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Edgard 071421 6 Edgard 071421 7/14/2021 1.7 0.2 0.2 12854262_OCR 1  1.7  
Entergy 071921 1 Entergy 071921 7/19/2021 0.4 0.2 0.2 12854262_OCR 1  0.4  
Railroad 071921 2 Railroad 071921 7/19/2021 1.2 0.2 0.2 12854262_OCR 1  1.2  
Western 071921 3 Western 071921 7/19/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Levee 071921 4 Levee 071921 7/19/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Hospital 071921 5 Hospital 071921 7/19/2021 0.8 0.2 0.2 12854262_OCR 1  0.8  
Edgard 071921 6 Edgard 071921 7/19/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Entergy 072321 1 Entergy 072321 7/23/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Railroad 072321 2 Railroad 072321 7/23/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Western 072321 3 Western 072321 7/23/2021 1.7 0.2 0.2 12854262_OCR 1  1.7  
Levee 072321 4 Levee 072321 7/23/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Hospital 072321 5 Hospital 072321 7/23/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Edgard 072321 6 Edgard 072321 7/23/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Entergy 072821 1 Entergy 072821 7/28/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Railroad 072821 2 Railroad 072821 7/28/2021 ND 0.2 0.2 12854262_OCR 0  0.2  
Western 072821 3 Western 072821 7/28/2021 1.1 0.2 0.2 12854262_OCR 1  1.1  
Levee 072821 4 Levee 072821 7/28/2021 0.3 0.2 0.2 12854262_OCR 1  0.3  
Hospital 072821 5 Hospital 072821 7/28/2021 2 0.2 0.2 12854262_OCR 1 2 
Edgard 072821 6 Edgard 072821 7/28/2021 1.8 0.2 0.2 12854262_OCR 1  1.8  
Entergy 060221 1 Entergy 060221 6/2/2021 VOID 0.2 0.2 12793366_OCR 0 VOID  
Railroad 060221 2 Railroad 060221 6/2/2021 0.2 0.2 0.2 12793366_OCR 1  0.2  
Western 060221 3 Western 060221 6/2/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Levee 060221 4 Levee 060221 6/2/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Hospital 060221 5 Hospital 060221 6/2/2021 0.3 0.2 0.2 12793366_OCR 1  0.3  
Edgard 060221 6 Edgard 060221 6/2/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Entergy 060721 1 Entergy 060721 6/7/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Railroad 060721 2 Railroad 060721 6/7/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Western 060721 3 Western 060721 6/7/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Levee 060721 4 Levee 060721 6/7/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Hospital 060721 5 Hospital 060721 6/7/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Edgard 060721 6 Edgard 060721 6/7/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Entergy 061121 1 Entergy 061121 6/11/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Railroad 061121 2 Railroad 061121 6/11/2021 3.3 0.2 0.2 12793366_OCR 1  3.3  
Western 061121 3 Western 061121 6/11/2021 0.4 0.2 0.2 12793366_OCR 1  0.4  
Levee 061121 4 Levee 061121 6/11/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
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Hospital 061121 5 Hospital 061121 6/11/2021 14.3 0.2 0.2 12793366_OCR 1 14.3 
Edgard 061121 6 Edgard 061121 6/11/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Entergy 061621 1 Entergy 061621 6/16/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Railroad 061621 2 Railroad 061621 6/16/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Western 061621 3 Western 061621 6/16/2021 7 0.2 0.2 12793366_OCR 1 7 
Levee 061621 4 Levee 061621 6/16/2021 1.6 0.2 0.2 12793366_OCR 1  1.6  
Hospital 061621 5 Hospital 061621 6/16/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Edgard 061621 6 Edgard 061621 6/16/2021 1.8 0.2 0.2 12793366_OCR 1  1.8  
Entergy 062121 1 Entergy 062121 6/21/2021 0.4 0.2 0.2 12793366_OCR 1  0.4  
Railroad 062121 2 Railroad 062121 6/21/2021 2.7 0.2 0.2 12793366_OCR 1  2.7  
Western 062121 3 Western 062121 6/21/2021 1.2 0.2 0.2 12793366_OCR 1  1.2  
Levee 062121 4 Levee 062121 6/21/2021 1 0.2 0.2 12793366_OCR 1 1 
Hospital 062121 5 Hospital 062121 6/21/2021 2.8 0.2 0.2 12793366_OCR 1  2.8  
Edgard 062121 6 Edgard 062121 6/21/2021 0.3 0.2 0.2 12793366_OCR 1  0.3  
Entergy 062521 1 Entergy 062521 6/25/2021 0.7 0.2 0.2 12793366_OCR 1  0.7  
Railroad 062521 2 Railroad 062521 6/25/2021 0.2 0.2 0.2 12793366_OCR 1  0.2  
Western 062521 3 Western 062521 6/25/2021 1.7 0.2 0.2 12793366_OCR 1  1.7  
Levee 062521 4 Levee 062521 6/25/2021 0.5 0.2 0.2 12793366_OCR 1  0.5  
Hospital 062521 5 Hospital 062521 6/25/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Edgard 062521 6 Edgard 062521 6/25/2021 0.2 0.2 0.2 12793366_OCR 1  0.2  
Entergy 063021 1 Entergy 063021 6/30/2021 2.4 0.2 0.2 12793366_OCR 1  2.4  
Railroad 063021 2 Railroad 063021 6/30/2021 0.3 0.2 0.2 12793366_OCR 1  0.3  
Western 063021 3 Western 063021 6/30/2021 0.6 0.2 0.2 12793366_OCR 1  0.6  
Levee 063021 4 Levee 063021 6/30/2021 10.7 0.2 0.2 12793366_OCR 1 10.7 
Hospital 063021 5 Hospital 063021 6/30/2021 0.5 0.2 0.2 12793366_OCR 1  0.5  
Edgard 063021 6 Edgard 063021 6/30/2021 ND 0.2 0.2 12793366_OCR 0  0.2  
Entergy 050121 1 Entergy 050121 5/1/2021 0.3 0.2 0.2 12754941_OCR 1  0.3  
Railroad 050121 2 Railroad 050121 5/1/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Western 050121 3 Western 050121 5/1/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Levee 050121 4 Levee 050121 5/1/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Hospital 050121 5 Hospital 050121 5/1/2021 0.4 0.2 0.2 12754941_OCR 1  0.4  
Edgard 050121 6 Edgard 050121 5/1/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Entergy 050521 1 Entergy 050521 5/5/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Railroad 050521 2 Railroad 050521 5/5/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Western 050521 3 Western 050521 5/5/2021 3.6 0.2 0.2 12754941_OCR 1  3.6  
Levee 050521 4 Levee 050521 5/5/2021 1 0.2 0.2 12754941_OCR 1 1 
Hospital 050521 5 Hospital 050521 5/5/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Edgard 050521 6 Edgard 050521 5/5/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Entergy 051021 1 Entergy 051021 5/10/2021 1.3 0.2 0.2 12754941_OCR 1  1.3  
Railroad 051021 2 Railroad 051021 5/10/2021 0.2 0.2 0.2 12754941_OCR 1  0.2  
Western 051021 3 Western 051021 5/10/2021 1.2 0.2 0.2 12754941_OCR 1  1.2  
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Levee 051021 4 Levee 051021 5/10/2021 0.3 0.2 0.2 12754941_OCR 1  0.3  
Hospital 051021 5 Hospital 051021 5/10/2021 0.3 0.2 0.2 12754941_OCR 1  0.3  
Edgard 051021 6 Edgard 051021 5/10/2021 1.8 0.2 0.2 12754941_OCR 1  1.8  
Entergy 051421 1 Entergy 051421 5/14/2021 1.8 0.2 0.2 12754941_OCR 1  1.8  
Railroad 051421 2 Railroad 051421 5/14/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Western 051421 3 Western 051421 5/14/2021 20.7 0.2 0.2 12754941_OCR 1 20.7 
Levee 051421 4 Levee 051421 5/14/2021 0.3 0.2 0.2 12754941_OCR 1  0.3  
Hospital 051421 5 Hospital 051421 5/14/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Edgard 051421 6 Edgard 051421 5/14/2021 1.5 0.2 0.2 12754941_OCR 1  1.5  
Entergy 051921 1 Entergy 051921 5/19/2021 0.4 0.2 0.2 12754941_OCR 1  0.4  
Railroad 051921 2 Railroad 051921 5/19/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Western 051921 3 Western 051921 5/19/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Levee 051921 4 Levee 051921 5/19/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Hospital 051921 5 Hospital 051921 5/19/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Edgard 051921 6 Edgard 051921 5/19/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Entergy 052421 1 Entergy 052421 5/24/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Railroad 052421 2 Railroad 052421 5/24/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Western 052421 3 Western 052421 5/24/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Levee 052421 4 Levee 052421 5/24/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Hospital 052421 5 Hospital 052421 5/24/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Edgard 052421 6 Edgard 052421 5/24/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Entergy 052821 1 Entergy 052821 5/28/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Railroad 052821 2 Railroad 052821 5/28/2021 0.3 0.2 0.2 12754941_OCR 1  0.3  
Western 052821 3 Western 052821 5/28/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Levee 052821 4 Levee 052821 5/28/2021 0.5 0.2 0.2 12754941_OCR 1  0.5  
Hospital 052821 5 Hospital 052821 5/28/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Edgard 052821 6 Edgard 052821 5/28/2021 ND 0.2 0.2 12754941_OCR 0  0.2  
Entergy 040221 1 Entergy 040221 4/2/2021 22.8 0.2 0.2 12707217_OCR 1 22.8 
Railroad 040221 2 Railroad 040221 4/2/2021 5.5 0.2 0.2 12707217_OCR 1  5.5  
Western 040221 3 Western 040221 4/2/2021 8.5 0.2 0.2 12707217_OCR 1  8.5  
Levee 040221 4 Levee 040221 4/2/2021 10.1 0.2 0.2 12707217_OCR 1 10.1 
Hospital 040221 5 Hospital 040221 4/2/2021 6.7 0.2 0.2 12707217_OCR 1  6.7  
Edgard 040221 6 Edgard 040221 4/2/2021 1.1 0.2 0.2 12707217_OCR 1  1.1  
Entergy 040721 1 Entergy 040721 4/7/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Railroad 040721 2 Railroad 040721 4/7/2021 0.2 0.2 0.2 12707217_OCR 1  0.2  
Western 040721 3 Western 040721 4/7/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Levee 040721 4 Levee 040721 4/7/2021 0.6 0.2 0.2 12707217_OCR 1  0.6  
Hospital 040721 5 Hospital 040721 4/7/2021 0.5 0.2 0.2 12707217_OCR 1  0.5  
Edgard 040721 6 Edgard 040721 4/7/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Entergy 041221 1 Entergy 041221 4/12/2021 0.8 0.2 0.2 12707217_OCR 1  0.8  
Railroad 041221 2 Railroad 041221 4/12/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
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Western 041221 3 Western 041221 4/12/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Levee 041221 4 Levee 041221 4/12/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Hospital 041221 5 Hospital 041221 4/12/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Edgard 041221 6 Edgard 041221 4/12/2021 0.3 0.2 0.2 12707217_OCR 1  0.3  
Entergy 041621 1 Entergy 041621 4/16/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Railroad 041621 2 Railroad 041621 4/16/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Western 041621 3 Western 041621 4/16/2021 0.9 0.2 0.2 12707217_OCR 1  0.9  
Levee 041621 4 Levee 041621 4/16/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Hospital 041621 5 Hospital 041621 4/16/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Edgard 041621 6 Edgard 041621 4/16/2021 0.4 0.2 0.2 12707217_OCR 1  0.4  
Entergy 042121 1 Entergy 042121 4/21/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Railroad 042121 2 Railroad 042121 4/21/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Western 042121 3 Western 042121 4/21/2021 4.9 0.2 0.2 12707217_OCR 1  4.9  
Levee 042121 4 Levee 042121 4/21/2021 2.8 0.2 0.2 12707217_OCR 1  2.8  
Hospital 042121 5 Hospital 042121 4/21/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Edgard 042121 6 Edgard 042121 4/21/2021 0.9 0.2 0.2 12707217_OCR 1  0.9  
Entergy 042621 1 Entergy 042621 4/26/2021 3.6 0.2 0.2 12707217_OCR 1  3.6  
Railroad 042621 2 Railroad 042621 4/26/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Western 042621 3 Western 042621 4/26/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Levee 042621 4 Levee 042621 4/26/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Hospital 042621 5 Hospital 042621 4/26/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Edgard 042621 6 Edgard 042621 4/26/2021 ND 0.2 0.2 12707217_OCR 0  0.2  
Entergy 030121 1 Entergy 030121 3/1/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Railroad 030121 2 Railroad 030121 3/1/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Western 030121 3 Western 030121 3/1/2021 4.6 0.2 0.2 12649301_OCR 1  4.6  
Levee 030121 4 Levee 030121 3/1/2021 0.4 0.2 0.2 12649301_OCR 1  0.4  
Hospital 030121 5 Hospital 030121 3/1/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Edgard 030121 6 Edgard 030121 3/1/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Entergy 030521 1 Entergy 030521 3/5/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Railroad 030521 2 Railroad 030521 3/5/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Western 030521 3 Western 030521 3/5/2021 3.4 0.2 0.2 12649301_OCR 1  3.4  
Levee 030521 4 Levee 030521 3/5/2021 0.8 0.2 0.2 12649301_OCR 1  0.8  
Hospital 030521 5 Hospital 030521 3/5/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Edgard 030521 6 Edgard 030521 3/5/2021 0.7 0.2 0.2 12649301_OCR 1  0.7  
Entergy 031021 1 Entergy 031021 3/10/2021 5.9 0.2 0.2 12649301_OCR 1  5.9  
Railroad 031021 2 Railroad 031021 3/10/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Western 031021 3 Western 031021 3/10/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Levee 031021 4 Levee 031021 3/10/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Hospital 031021 5 Hospital 031021 3/10/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Edgard 031021 6 Edgard 031021 3/10/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Entergy 031521 1 Entergy 031521 3/15/2021 0.5 0.2 0.2 12649301_OCR 1  0.5  
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Railroad 031521 2 Railroad 031521 3/15/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Western 031521 3 Western 031521 3/15/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Levee 031521 4 Levee 031521 3/15/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Hospital 031521 5 Hospital 031521 3/15/2021 1.2 0.2 0.2 12649301_OCR 1  1.2  
Edgard 031521 6 Edgard 031521 3/15/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Entergy 031921 1 Entergy 031921 3/19/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Railroad 031921 2 Railroad 031921 3/19/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Western 031921 3 Western 031921 3/19/2021 2.4 0.2 0.2 12649301_OCR 1  2.4  
Levee 031921 4 Levee 031921 3/19/2021 3.9 0.2 0.2 12649301_OCR 1  3.9  
Hospital 031921 5 Hospital 031921 3/19/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Edgard 031921 6 Edgard 031921 3/19/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Entergy 032421 1 Entergy 032421 3/24/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Railroad 032421 2 Railroad 032421 3/24/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Western 032421 3 Western 032421 3/24/2021 0.4 0.2 0.2 12649301_OCR 1  0.4  
Levee 032421 4 Levee 032421 3/24/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Hospital 032421 5 Hospital 032421 3/24/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Edgard 032421 6 Edgard 032421 3/24/2021 0.4 0.2 0.2 12649301_OCR 1  0.4  
Entergy 032921 1 Entergy 032921 3/29/2021 2.8 0.2 0.2 12649301_OCR 1  2.8  
Railroad 032921 2 Railroad 032921 3/29/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Western 032921 3 Western 032921 3/29/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Levee 032921 4 Levee 032921 3/29/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Hospital 032921 5 Hospital 032921 3/29/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Edgard 032921 6 Edgard 032921 3/29/2021 ND 0.2 0.2 12649301_OCR 0  0.2  
Entergy 020121 1 Entergy 020121 2/1/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Railroad 020121 2 Railroad 020121 2/1/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Western 020121 3 Western 020121 2/1/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Levee 020121 4 Levee 020121 2/1/2021 0.3 0.2 0.2 12605774_OCR 1  0.3  
Hospital 020121 5 Hospital 020121 2/1/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Edgard 020121 6 Edgard 020121 2/1/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Entergy 020521 1 Entergy 020521 2/5/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Railroad 020521 2 Railroad 020521 2/5/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Western 020521 3 Western 020521 2/5/2021 0.3 0.2 0.2 12605774_OCR 1  0.3  
Levee 020521 4 Levee 020521 2/5/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Hospital 020521 5 Hospital 020521 2/5/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Edgard 020521 6 Edgard 020521 2/5/2021 0.8 0.2 0.2 12605774_OCR 1  0.8  
Entergy 021021 1 Entergy 021021 2/10/2021 0.5 0.2 0.2 12605774_OCR 1  0.5  
Railroad 021021 2 Railroad 021021 2/10/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Western 021021 3 Western 021021 2/10/2021 0.5 0.2 0.2 12605774_OCR 1  0.5  
Levee 021021 4 Levee 021021 2/10/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Hospital 021021 5 Hospital 021021 2/10/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Edgard 021021 6 Edgard 021021 2/10/2021 1.4 0.2 0.2 12605774_OCR 1  1.4  
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Entergy 021621 1 Entergy 021621 2/16/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Railroad 021621 2 Railroad 021621 2/16/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Western 021621 3 Western 021621 2/16/2021 8.8 0.2 0.2 12605774_OCR 1  8.8  
Levee 021621 4 Levee 021621 2/16/2021 1.3 0.2 0.2 12605774_OCR 1  1.3  
Hospital 021621 5 Hospital 021621 2/16/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Edgard 021621 6 Edgard 021621 2/16/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Entergy 021921 1 Entergy 021921 2/19/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Railroad 021921 2 Railroad 021921 2/19/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Western 021921 3 Western 021921 2/19/2021 0.2 0.2 0.2 12605774_OCR 1  0.2  
Levee 021921 4 Levee 021921 2/19/2021 13.1 0.2 0.2 12605774_OCR 1 13.1 
Hospital 021921 5 Hospital 021921 2/19/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Edgard 021921 6 Edgard 021921 2/19/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Entergy 022421 1 Entergy 022421 2/24/2021 0.5 0.2 0.2 12605774_OCR 1  0.5  
Railroad 022421 2 Railroad 022421 2/24/2021 0.2 0.2 0.2 12605774_OCR 1  0.2  
Western 022421 3 Western 022421 2/24/2021 0.3 0.2 0.2 12605774_OCR 1  0.3  
Levee 022421 4 Levee 022421 2/24/2021 1.1 0.2 0.2 12605774_OCR 1  1.1  
Hospital 022421 5 Hospital 022421 2/24/2021 0.3 0.2 0.2 12605774_OCR 1  0.3  
Edgard 022421 6 Edgard 022421 2/24/2021 ND 0.2 0.2 12605774_OCR 0  0.2  
Entergy 010421 1 Entergy 010421 1/4/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Railroad 010421 2 Railroad 010421 1/4/2021 0.4 0.2 0.2 12573896_OCR 1  0.4  
Western 010421 3 Western 010421 1/4/2021 1.1 0.2 0.2 12573896_OCR 1  1.1  
Levee 010421 4 Levee 010421 1/4/2021 1.7 0.2 0.2 12573896_OCR 1  1.7  
Hospital 010421 5 Hospital 010421 1/4/2021 0.4 0.2 0.2 12573896_OCR 1  0.4  
Edgard 010421 6 Edgard 010421 1/4/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Entergy 010821 1 Entergy 010821 1/8/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Railroad 010821 2 Railroad 010821 1/8/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Western 010821 3 Western 010821 1/8/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Levee 010821 4 Levee 010821 1/8/2021 6.6 0.2 0.2 12573896_OCR 1  6.6  
Hospital 010821 5 Hospital 010821 1/8/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Edgard 010821 6 Edgard 010821 1/8/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Entergy 011321 1 Entergy 011321 1/13/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Railroad 011321 2 Railroad 011321 1/13/2021 2 0.2 0.2 12573896_OCR 1 2 
Western 011321 3 Western 011321 1/13/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Levee 011321 4 Levee 011321 1/13/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Hospital 011321 5 Hospital 011321 1/13/2021 2.5 0.2 0.2 12573896_OCR 1  2.5  
Edgard 011321 6 Edgard 011321 1/13/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Entergy 011721 1 Entergy 011721 1/17/2021 6.2 0.2 0.2 12573896_OCR 1  6.2  
Railroad 011721 2 Railroad 011721 1/17/2021 36.9 0.2 0.2 12573896_OCR 1 36.9 
Western 011721 3 Western 011721 1/17/2021 8 0.2 0.2 12573896_OCR 1 8 
Levee 011721 4 Levee 011721 1/17/2021 19.2 0.2 0.2 12573896_OCR 1 19.2 
Hospital 011721 5 Hospital 011721 1/17/2021 20.2 0.2 0.2 12573896_OCR 1 20.2 
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Edgard 011721 6 Edgard 011721 1/17/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Entergy 012221 1 Entergy 012221 1/22/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Railroad 012221 2 Railroad 012221 1/22/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Western 012221 3 Western 012221 1/22/2021 0.3 0.2 0.2 12573896_OCR 1  0.3  
Levee 012221 4 Levee 012221 1/22/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Hospital 012221 5 Hospital 012221 1/22/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Edgard 012221 6 Edgard 012221 1/22/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Entergy 012721 1 Entergy 012721 1/27/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Railroad 012721 2 Railroad 012721 1/27/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Western 012721 3 Western 012721 1/27/2021 0.3 0.2 0.2 12573896_OCR 1  0.3  
Levee 012721 4 Levee 012721 1/27/2021 0.8 0.2 0.2 12573896_OCR 1  0.8  
Hospital 012721 5 Hospital 012721 1/27/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Edgard 012721 6 Edgard 012721 1/27/2021 ND 0.2 0.2 12573896_OCR 0  0.2  
Entergy 120220 1 Entergy 120220 12/2/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Railroad 120220 2 Railroad 120220 12/2/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Western 120220 3 Western 120220 12/2/2020 1.2 0.2 0.2 12521604_OCR 1  1.2  
Levee 120220 4 Levee 120220 12/2/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Hospital 120220 5 Hospital 120220 12/2/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Edgard 120220 6 Edgard 120220 12/2/2020 0.3 0.2 0.2 12521604_OCR 1  0.3  
Entergy 120720 1 Entergy 120720 12/7/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Railroad 120720 2 Railroad 120720 12/7/2020 2.3 0.2 0.2 12521604_OCR 1  2.3  
Western 120720 3 Western 120720 12/7/2020 1.8 0.2 0.2 12521604_OCR 1  1.8  
Levee 120720 4 Levee 120720 12/7/2020 8 0.2 0.2 12521604_OCR 1 8 
Hospital 120720 5 Hospital 120720 12/7/2020 0.9 0.2 0.2 12521604_OCR 1  0.9  
Edgard 120720 6 Edgard 120720 12/7/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Entergy 121120 1 Entergy 121120 12/11/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Railroad 121120 2 Railroad 121120 12/11/2020 1.7 0.2 0.2 12521604_OCR 1  1.7  
Western 121120 3 Western 121120 12/11/2020 0.3 0.2 0.2 12521604_OCR 1  0.3  
Levee 121120 4 Levee 121120 12/11/2020 0.6 0.2 0.2 12521604_OCR 1  0.6  
Hospital 121120 5 Hospital 121120 12/11/2020 0.8 0.2 0.2 12521604_OCR 1  0.8  
Edgard 121120 6 Edgard 121120 12/11/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Entergy 121620 1 Entergy 121620 12/16/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Railroad 121620 2 Railroad 121620 12/16/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Western 121620 3 Western 121620 12/16/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Levee 121620 4 Levee 121620 12/16/2020 4.2 0.2 0.2 12521604_OCR 1  4.2  
Hospital 121620 5 Hospital 121620 12/16/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Edgard 121620 6 Edgard 121620 12/16/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Entergy 122120 1 Entergy 122120 12/21/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Railroad 122120 2 Railroad 122120 12/21/2020 3.7 0.2 0.2 12521604_OCR 1  3.7  
Western 122120 3 Western 122120 12/21/2020 1.1 0.2 0.2 12521604_OCR 1  1.1  
Levee 122120 4 Levee 122120 12/21/2020 2.8 0.2 0.2 12521604_OCR 1  2.8  
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Hospital 122120 5 Hospital 122120 12/21/2020 8.7 0.2 0.2 12521604_OCR 1  8.7  
Edgard 122120 6 Edgard 122120 12/21/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Entergy 122620 1 Entergy 122620 12/26/2020 3.3 0.2 0.2 12521604_OCR 1  3.3  
Railroad 122620 2 Railroad 122620 12/26/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Western 122620 3 Western 122620 12/26/2020 3.1 0.2 0.2 12521604_OCR 1  3.1  
Levee 122620 4 Levee 122620 12/26/2020 0.3 0.2 0.2 12521604_OCR 1  0.3  
Hospital 122620 5 Hospital 122620 12/26/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Edgard 122620 6 Edgard 122620 12/26/2020 1.3 0.2 0.2 12521604_OCR 1  1.3  
Entergy 123020 1 Entergy 123020 12/30/2020 0.9 0.2 0.2 12521604_OCR 1  0.9  
Railroad 123020 2 Railroad 123020 12/30/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Western 123020 3 Western 123020 12/30/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Levee 123020 4 Levee 123020 12/30/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Hospital 123020 5 Hospital 123020 12/30/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Edgard 123020 6 Edgard 123020 12/30/2020 ND 0.2 0.2 12521604_OCR 0  0.2  
Entergy 110420 1 Entergy 110420 11/4/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Railroad 110420 2 Railroad 110420 11/4/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Western 110420 3 Western 110420 11/4/2020 5.8 0.2 0.2 12480370_OCR 1  5.8  
Levee 110420 4 Levee 110420 11/4/2020 2.7 0.2 0.2 12480370_OCR 1  2.7  
Hospital 110420 5 Hospital 110420 11/4/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Edgard 110420 6 Edgard 110420 11/4/2020 0.7 0.2 0.2 12480370_OCR 1  0.7  
Entergy 110920 1 Entergy 110920 11/9/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Railroad 110920 2 Railroad 110920 11/9/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Western 110920 3 Western 110920 11/9/2020 2.2 0.2 0.2 12480370_OCR 1  2.2  
Levee 110920 4 Levee 110920 11/9/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Hospital 110920 5 Hospital 110920 11/9/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Edgard 110920 6 Edgard 110920 11/9/2020 VOID 0.2 0.2 12480370_OCR 0 VOID  
Entergy 111320 1 Entergy 111320 11/13/2020 8.9 0.2 0.2 12480370_OCR 1  8.9  
Railroad 111320 2 Railroad 111320 11/13/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Western 111320 3 Western 111320 11/13/2020 10.7 0.2 0.2 12480370_OCR 1 10.7 
Levee 111320 4 Levee 111320 11/13/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Hospital 111320 5 Hospital 111320 11/13/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Edgard 111320 6 Edgard 111320 11/13/2020 6.4 0.2 0.2 12480370_OCR 1  6.4  
Entergy 111820 1 Entergy 111820 11/18/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Railroad 111820 2 Railroad 111820 11/18/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Western 111820 3 Western 111820 11/18/2020 28.9 0.2 0.2 12480370_OCR 1 28.9 
Levee 111820 4 Levee 111820 11/18/2020 7.2 0.2 0.2 12480370_OCR 1  7.2  
Hospital 111820 5 Hospital 111820 11/18/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Edgard 111820 6 Edgard 111820 11/18/2020 3.2 0.2 0.2 12480370_OCR 1  3.2  
Entergy 112320 1 Entergy 112320 11/23/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Railroad 112320 2 Railroad 112320 11/23/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Western 112320 3 Western 112320 11/23/2020 2.2 0.2 0.2 12480370_OCR 1  2.2  
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Levee 112320 4 Levee 112320 11/23/2020 0.4 0.2 0.2 12480370_OCR 1  0.4  
Hospital 112320 5 Hospital 112320 11/23/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Edgard 112320 6 Edgard 112320 11/23/2020 0.9 0.2 0.2 12480370_OCR 1  0.9  
Entergy 112720 1 Entergy 112720 11/27/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Railroad 112720 2 Railroad 112720 11/27/2020 0.3 0.2 0.2 12480370_OCR 1  0.3  
Western 112720 3 Western 112720 11/27/2020 1.2 0.2 0.2 12480370_OCR 1  1.2  
Levee 112720 4 Levee 112720 11/27/2020 2 0.2 0.2 12480370_OCR 1 2 
Hospital 112720 5 Hospital 112720 11/27/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Edgard 112720 6 Edgard 112720 11/27/2020 ND 0.2 0.2 12480370_OCR 0  0.2  
Entergy 100220 1 Entergy 100220 10/2/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Railroad 100220 2 Railroad 100220 10/2/2020 0.7 0.2 0.2 12443975_OCR 1  0.7  
Western 100220 3 Western 100220 10/2/2020 3 0.2 0.2 12443975_OCR 1 3 
Levee 100220 4 Levee 100220 10/2/2020 1.6 0.2 0.2 12443975_OCR 1  1.6  
Hospital 100220 5 Hospital 100220 10/2/2020 0.3 0.2 0.2 12443975_OCR 1  0.3  
Edgard 100220 6 Edgard 100220 10/2/2020 0.9 0.2 0.2 12443975_OCR 1  0.9  
Entergy 100720 1 Entergy 100720 10/7/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Railroad 100720 2 Railroad 100720 10/7/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Western 100720 3 Western 100720 10/7/2020 5.3 0.2 0.2 12443975_OCR 1  5.3  
Levee 100720 4 Levee 100720 10/7/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Hospital 100720 5 Hospital 100720 10/7/2020 2.2 0.2 0.2 12443975_OCR 1  2.2  
Edgard 100720 6 Edgard 100720 10/7/2020 3.6 0.2 0.2 12443975_OCR 1  3.6  
Entergy 101220 1 Entergy 101220 10/12/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Railroad 101220 2 Railroad 101220 10/12/2020 1.3 0.2 0.2 12443975_OCR 1  1.3  
Western 101220 3 Western 101220 10/12/2020 0.5 0.2 0.2 12443975_OCR 1  0.5  
Levee 101220 4 Levee 101220 10/12/2020 0.5 0.2 0.2 12443975_OCR 1  0.5  
Hospital 101220 5 Hospital 101220 10/12/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Edgard 101220 6 Edgard 101220 10/12/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Entergy 101620 1 Entergy 101620 10/16/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Railroad 101620 2 Railroad 101620 10/16/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Western 101620 3 Western 101620 10/16/2020 3.7 0.2 0.2 12443975_OCR 1  3.7  
Levee 101620 4 Levee 101620 10/16/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Hospital 101620 5 Hospital 101620 10/16/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Edgard 101620 6 Edgard 101620 10/16/2020 0.5 0.2 0.2 12443975_OCR 1  0.5  
Entergy 102120 1 Entergy 102120 10/21/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Railroad 102120 2 Railroad 102120 10/21/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Western 102120 3 Western 102120 10/21/2020 0.8 0.2 0.2 12443975_OCR 1  0.8  
Levee 102120 4 Levee 102120 10/21/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Hospital 102120 5 Hospital 102120 10/21/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Edgard 102120 6 Edgard 102120 10/21/2020 1.3 0.2 0.2 12443975_OCR 1  1.3  
Entergy 102620 1 Entergy 102620 10/26/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Railroad 102620 2 Railroad 102620 10/26/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
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Western 102620 3 Western 102620 10/26/2020 2.8 0.2 0.2 12443975_OCR 1  2.8  
Levee 102620 4 Levee 102620 10/26/2020 1.2 0.2 0.2 12443975_OCR 1  1.2  
Hospital 102620 5 Hospital 102620 10/26/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Edgard 102620 6 Edgard 102620 10/26/2020 0.9 0.2 0.2 12443975_OCR 1  0.9  
Entergy 103020 1 Entergy 103020 10/30/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Railroad 103020 2 Railroad 103020 10/30/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Western 103020 3 Western 103020 10/30/2020 12.6 0.2 0.2 12443975_OCR 1 12.6 
Levee 103020 4 Levee 103020 10/30/2020 VOID 0.2 0.2 12443975_OCR 0 VOID  
Hospital 103020 5 Hospital 103020 10/30/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Edgard 103020 6 Edgard 103020 10/30/2020 ND 0.2 0.2 12443975_OCR 0  0.2  
Entergy 090420 1 Entergy 090420 9/4/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Railroad 090420 2 Railroad 090420 9/4/2020 0.3 0.2 0.2 12386737_OCR 1  0.3  
Western 090420 3 Western 090420 9/4/2020 0.7 0.2 0.2 12386737_OCR 1  0.7  
Levee 090420 4 Levee 090420 9/4/2020 7.2 0.2 0.2 12386737_OCR 1  7.2  
Hospital 090420 5 Hospital 090420 9/4/2020 0.4 0.2 0.2 12386737_OCR 1  0.4  
Edgard 090420 6 Edgard 090420 9/4/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Entergy 090920 1 Entergy 090920 9/9/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Railroad 090920 2 Railroad 090920 9/9/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Western 090920 3 Western 090920 9/9/2020 6.2 0.2 0.2 12386737_OCR 1  6.2  
Levee 090920 4 Levee 090920 9/9/2020 6.1 0.2 0.2 12386737_OCR 1  6.1  
Hospital 090920 5 Hospital 090920 9/9/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Edgard 090920 6 Edgard 090920 9/9/2020 1.3 0.2 0.2 12386737_OCR 1  1.3  
Entergy 091520 1 Entergy 091520 9/15/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Railroad 091520 2 Railroad 091520 9/15/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Western 091520 3 Western 091520 9/15/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Levee 091520 4 Levee 091520 9/15/2020 2.1 0.2 0.2 12386737_OCR 1  2.1  
Hospital 091520 5 Hospital 091520 9/15/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Edgard 091520 6 Edgard 091520 9/15/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Entergy 091920 1 Entergy 091920 9/19/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Railroad 091920 2 Railroad 091920 9/19/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Western 091920 3 Western 091920 9/19/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Levee 091920 4 Levee 091920 9/19/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Hospital 091920 5 Hospital 091920 9/19/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Edgard 091920 6 Edgard 091920 9/19/2020 0.2 0.2 0.2 12386737_OCR 1  0.2  
Entergy 092320 1 Entergy 092320 9/23/2020 0.4 0.2 0.2 12386737_OCR 1  0.4  
Railroad 092320 2 Railroad 092320 9/23/2020 3 0.2 0.2 12386737_OCR 1 3 
Western 092320 3 Western 092320 9/23/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Levee 092320 4 Levee 092320 9/23/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Hospital 092320 5 Hospital 092320 9/23/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Edgard 092320 6 Edgard 092320 9/23/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Entergy 092820 1 Entergy 092820 9/28/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
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Railroad 092820 2 Railroad 092820 9/28/2020 0.3 0.2 0.2 12386737_OCR 1  0.3  
Western 092820 3 Western 092820 9/28/2020 0.4 0.2 0.2 12386737_OCR 1  0.4  
Levee 092820 4 Levee 092820 9/28/2020 3.8 0.2 0.2 12386737_OCR 1  3.8  
Hospital 092820 5 Hospital 092820 9/28/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Edgard 092820 6 Edgard 092820 9/28/2020 ND 0.2 0.2 12386737_OCR 0  0.2  
Entergy 080320 1 Entergy 080320 8/3/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Railroad 080320 2 Railroad 080320 8/3/2020 3.8 0.2 0.2 12341615_OCR 1  3.8  
Western 080320 3 Western 080320 8/3/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Levee 080320 4 Levee 080320 8/3/2020 2.5 0.2 0.2 12341615_OCR 1  2.5  
Hospital 080320 5 Hospital 080320 8/3/2020 0.8 0.2 0.2 12341615_OCR 1  0.8  
Edgard 080320 6 Edgard 080320 8/3/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Entergy 080720 1 Entergy 080720 8/7/2020 0.6 0.2 0.2 12341615_OCR 1  0.6  
Railroad 080720 2 Railroad 080720 8/7/2020 1.6 0.2 0.2 12341615_OCR 1  1.6  
Western 080720 3 Western 080720 8/7/2020 0.5 0.2 0.2 12341615_OCR 1  0.5  
Levee 080720 4 Levee 080720 8/7/2020 5.6 0.2 0.2 12341615_OCR 1  5.6  
Hospital 080720 5 Hospital 080720 8/7/2020 1.1 0.2 0.2 12341615_OCR 1  1.1  
Edgard 080720 6 Edgard 080720 8/7/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Entergy 081220 1 Entergy 081220 8/12/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Railroad 081220 2 Railroad 081220 8/12/2020 0.8 0.2 0.2 12341615_OCR 1  0.8  
Western 081220 3 Western 081220 8/12/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Levee 081220 4 Levee 081220 8/12/2020 0.2 0.2 0.2 12341615_OCR 1  0.2  
Hospital 081220 5 Hospital 081220 8/12/2020 0.5 0.2 0.2 12341615_OCR 1  0.5  
Edgard 081220 6 Edgard 081220 8/12/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Entergy 081720 1 Entergy 081720 8/17/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Railroad 081720 2 Railroad 081720 8/17/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Western 081720 3 Western 081720 8/17/2020 1 0.2 0.2 12341615_OCR 1 1 
Levee 081720 4 Levee 081720 8/17/2020 2.9 0.2 0.2 12341615_OCR 1  2.9  
Hospital 081720 5 Hospital 081720 8/17/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Edgard 081720 6 Edgard 081720 8/17/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Entergy 082120 1 Entergy 082120 8/21/2020 0.3 0.2 0.2 12341615_OCR 1  0.3  
Railroad 082120 2 Railroad 082120 8/21/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Western 082120 3 Western 082120 8/21/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Levee 082120 4 Levee 082120 8/21/2020 0.3 0.2 0.2 12341615_OCR 1  0.3  
Hospital 082120 5 Hospital 082120 8/21/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Edgard 082120 6 Edgard 082120 8/21/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Entergy 082620 1 Entergy 082620 8/26/2020 1.6 0.2 0.2 12341615_OCR 1  1.6  
Railroad 082620 2 Railroad 082620 8/26/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Western 082620 3 Western 082620 8/26/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Levee 082620 4 Levee 082620 8/26/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Hospital 082620 5 Hospital 082620 8/26/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Edgard 082620 6 Edgard 082620 8/26/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
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Entergy 083120 1 Entergy 083120 8/31/2020 0.5 0.2 0.2 12341615_OCR 1  0.5  
Railroad 083120 2 Railroad 083120 8/31/2020 0.7 0.2 0.2 12341615_OCR 1  0.7  
Western 083120 3 Western 083120 8/31/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Levee 083120 4 Levee 083120 8/31/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Hospital 083120 5 Hospital 083120 8/31/2020 0.2 0.2 0.2 12341615_OCR 1  0.2  
Edgard 083120 6 Edgard 083120 8/31/2020 ND 0.2 0.2 12341615_OCR 0  0.2  
Entergy 070120 1 Entergy 070120 7/1/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Railroad 070120 2 Railroad 070120 7/1/2020 1.8 0.2 0.2 12305530_OCR 1  1.8  
Western 070120 3 Western 070120 7/1/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Levee 070120 4 Levee 070120 7/1/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Hospital 070120 5 Hospital 070120 7/1/2020 1.3 0.2 0.2 12305530_OCR 1  1.3  
Edgard 070120 6 Edgard 070120 7/1/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Entergy 070620 1 Entergy 070620 7/6/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Railroad 070620 2 Railroad 070620 7/6/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Western 070620 3 Western 070620 7/6/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Levee 070620 4 Levee 070620 7/6/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Hospital 070620 5 Hospital 070620 7/6/2020 0.5 0.2 0.2 12305530_OCR 1  0.5  
Edgard 070620 6 Edgard 070620 7/6/2020 VOID 0.2 0.2 12305530_OCR 0 VOID  
Entergy 071020 1 Entergy 071020 7/10/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Railroad 071020 2 Railroad 071020 7/10/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Western 071020 3 Western 071020 7/10/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Levee 071020 4 Levee 071020 7/10/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Hospital 071020 5 Hospital 071020 7/10/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Edgard 071020 6 Edgard 071020 7/10/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Entergy 071520 1 Entergy 071520 7/15/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Railroad 071520 2 Railroad 071520 7/15/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Western 071520 3 Western 071520 7/15/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Levee 071520 4 Levee 071520 7/15/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Hospital 071520 5 Hospital 071520 7/15/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Edgard 071520 6 Edgard 071520 7/15/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Entergy 072020 1 Entergy 072020 7/20/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Railroad 072020 2 Railroad 072020 7/20/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Western 072020 3 Western 072020 7/20/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Levee 072020 4 Levee 072020 7/20/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Hospital 072020 5 Hospital 072020 7/20/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Edgard 072020 6 Edgard 072020 7/20/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Entergy 072420 1 Entergy 072420 7/24/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Railroad 072420 2 Railroad 072420 7/24/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Western 072420 3 Western 072420 7/24/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Levee 072420 4 Levee 072420 7/24/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Hospital 072420 5 Hospital 072420 7/24/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
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Edgard 072420 6 Edgard 072420 7/24/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Entergy 072920 1 Entergy 072920 7/29/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Railroad 072920 2 Railroad 072920 7/29/2020 1.9 0.2 0.2 12305530_OCR 1  1.9  
Western 072920 3 Western 072920 7/29/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Levee 072920 4 Levee 072920 7/29/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Hospital 072920 5 Hospital 072920 7/29/2020 1.4 0.2 0.2 12305530_OCR 1  1.4  
Edgard 072920 6 Edgard 072920 7/29/2020 ND 0.2 0.2 12305530_OCR 0  0.2  
Entergy 060320 1 Entergy 060320 6/3/2020 0.4 0.2 0.2 12269820_OCR 1  0.4  
Railroad 060320 2 Railroad 060320 6/3/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Western 060320 3 Western 060320 6/3/2020 0.3 0.2 0.2 12269820_OCR 1  0.3  
Levee 060320 4 Levee 060320 6/3/2020 0.3 0.2 0.2 12269820_OCR 1  0.3  
Hospital 060320 5 Hospital 060320 6/3/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Edgard 060320 6 Edgard 060320 6/3/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Entergy 060820 1 Entergy 060820 6/8/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Railroad 060820 2 Railroad 060820 6/8/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Western 060820 3 Western 060820 6/8/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Levee 060820 4 Levee 060820 6/8/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Hospital 060820 5 Hospital 060820 6/8/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Edgard 060820 6 Edgard 060820 6/8/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Entergy 061220 1 Entergy 061220 6/12/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Railroad 061220 2 Railroad 061220 6/12/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Western 061220 3 Western 061220 6/12/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Levee 061220 4 Levee 061220 6/12/2020 0.5 0.2 0.2 12269820_OCR 1  0.5  
Hospital 061220 5 Hospital 061220 6/12/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Edgard 061220 6 Edgard 061220 6/12/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Entergy 061720 1 Entergy 061720 6/17/2020 0.2 0.2 0.2 12269820_OCR 1  0.2  
Railroad 061720 2 Railroad 061720 6/17/2020 0.2 0.2 0.2 12269820_OCR 1  0.2  
Western 061720 3 Western 061720 6/17/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Levee 061720 4 Levee 061720 6/17/2020 1.4 0.2 0.2 12269820_OCR 1  1.4  
Hospital 061720 5 Hospital 061720 6/17/2020 0.3 0.2 0.2 12269820_OCR 1  0.3  
Edgard 061720 6 Edgard 061720 6/17/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Entergy 062220 1 Entergy 062220 6/22/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Railroad 062220 2 Railroad 062220 6/22/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Western 062220 3 Western 062220 6/22/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Levee 062220 4 Levee 062220 6/22/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Hospital 062220 5 Hospital 062220 6/22/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Edgard 062220 6 Edgard 062220 6/22/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Entergy 062620 1 Entergy 062620 6/26/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Railroad 062620 2 Railroad 062620 6/26/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Western 062620 3 Western 062620 6/26/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Levee 062620 4 Levee 062620 6/26/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
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Hospital 062620 5 Hospital 062620 6/26/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Edgard 062620 6 Edgard 062620 6/26/2020 ND 0.2 0.2 12269820_OCR 0  0.2  
Entergy 050120 1 Entergy 050120 5/1/2020 1.3 0.2 0.2 12227395_OCR 1  1.3  
Railroad 050120 2 Railroad 050120 5/1/2020 0.6 0.2 0.2 12227395_OCR 1  0.6  
Western 050120 3 Western 050120 5/1/2020 0.3 0.2 0.2 12227395_OCR 1  0.3  
Levee 050120 4 Levee 050120 5/1/2020 0.4 0.2 0.2 12227395_OCR 1  0.4  
Hospital 050120 5 Hospital 050120 5/1/2020 1.3 0.2 0.2 12227395_OCR 1  1.3  
Edgard 050120 6 Edgard 050120 5/1/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Entergy 050620 1 Entergy 050620 5/6/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Railroad 050620 2 Railroad 050620 5/6/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Western 050620 3 Western 050620 5/6/2020 1.1 0.2 0.2 12227395_OCR 1  1.1  
Levee 050620 4 Levee 050620 5/6/2020 2.9 0.2 0.2 12227395_OCR 1  2.9  
Hospital 050620 5 Hospital 050620 5/6/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Edgard 050620 6 Edgard 050620 5/6/2020 0.2 0.2 0.2 12227395_OCR 1  0.2  
Entergy 051120 1 Entergy 051120 5/11/2020 0.6 0.2 0.2 12227395_OCR 1  0.6  
Railroad 051120 2 Railroad 051120 5/11/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Western 051120 3 Western 051120 5/11/2020 9.6 0.2 0.2 12227395_OCR 1  9.6  
Levee 051120 4 Levee 051120 5/11/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Hospital 051120 5 Hospital 051120 5/11/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Edgard 051120 6 Edgard 051120 5/11/2020 0.8 0.2 0.2 12227395_OCR 1  0.8  
Entergy 051520 1 Entergy 051520 5/15/2020 0.5 0.2 0.2 12227395_OCR 1  0.5  
Railroad 051520 2 Railroad 051520 5/15/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Western 051520 3 Western 051520 5/15/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Levee 051520 4 Levee 051520 5/15/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Hospital 051520 5 Hospital 051520 5/15/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Edgard 051520 6 Edgard 051520 5/15/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Entergy 052020 1 Entergy 052020 5/20/2020 0.7 0.2 0.2 12227395_OCR 1  0.7  
Railroad 052020 2 Railroad 052020 5/20/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Western 052020 3 Western 052020 5/20/2020 0.2 0.2 0.2 12227395_OCR 1  0.2  
Levee 052020 4 Levee 052020 5/20/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Hospital 052020 5 Hospital 052020 5/20/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Edgard 052020 6 Edgard 052020 5/20/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Entergy 052420 1 Entergy 052420 5/24/2020 0.3 0.2 0.2 12227395_OCR 1  0.3  
Railroad 052420 2 Railroad 052420 5/24/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Western 052420 3 Western 052420 5/24/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Levee 052420 4 Levee 052420 5/24/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Hospital 052420 5 Hospital 052420 5/24/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Edgard 052420 6 Edgard 052420 5/24/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Entergy 052920 1 Entergy 052920 5/29/2020 ND 0.2 0.2 12227395_OCR 0  0.2  
Railroad 052920 2 Railroad 052920 5/29/2020 0.8 0.2 0.2 12227395_OCR 1  0.8  
Western 052920 3 Western 052920 5/29/2020 4.9 0.2 0.2 12227395_OCR 1  4.9  
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Levee 052920 4 Levee 052920 5/29/2020 5 0.2 0.2 12227395_OCR 1 5 
Hospital 052920 5 Hospital 052920 5/29/2020 1 0.2 0.2 12227395_OCR 1 1 
Edgard 052920 6 Edgard 052920 5/29/2020 0.2 0.2 0.2 12227395_OCR 1  0.2  
Entergy 020320 1 Entergy 020320 2/3/2020 0.9 0.2 0.2 12177156_OCR 1  0.9  
Railroad 020320 2 Railroad 020320 2/3/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Western 020320 3 Western 020320 2/3/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Levee 020320 4 Levee 020320 2/3/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Hospital 020320 5 Hospital 020320 2/3/2020 0.2 0.2 0.2 12177156_OCR 1  0.2  
Edgard 020320 6 Edgard 020320 2/3/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Entergy 020720 1 Entergy 020720 2/7/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Railroad 020720 2 Railroad 020720 2/7/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Western 020720 3 Western 020720 2/7/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Levee 020720 4 Levee 020720 2/7/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Hospital 020720 5 Hospital 020720 2/7/2020 0.2 0.2 0.2 12177156_OCR 1  0.2  
Edgard 020720 6 Edgard 020720 2/7/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Entergy 021220 1 Entergy 021220 2/12/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Railroad 021220 2 Railroad 021220 2/12/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Western 021220 3 Western 021220 2/12/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Levee 021220 4 Levee 021220 2/12/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Hospital 021220 5 Hospital 021220 2/12/2020 0.3 0.2 0.2 12177156_OCR 1  0.3  
Edgard 021220 6 Edgard 021220 2/12/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Entergy 021720 1 Entergy 021720 2/17/2020 4.9 0.2 0.2 12177156_OCR 1  4.9  
Railroad 021720 2 Railroad 021720 2/17/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Western 021720 3 Western 021720 2/17/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Levee 021720 4 Levee 021720 2/17/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Hospital 021720 5 Hospital 021720 2/17/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Edgard 021720 6 Edgard 021720 2/17/2020 VOID 0.2 0.2 12177156_OCR 0 VOID  
Entergy 022120 1 Entergy 022120 2/21/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Railroad 022120 2 Railroad 022120 2/21/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Western 022120 3 Western 022120 2/21/2020 7.8 0.2 0.2 12177156_OCR 1  7.8  
Levee 022120 4 Levee 022120 2/21/2020 1.1 0.2 0.2 12177156_OCR 1  1.1  
Hospital 022120 5 Hospital 022120 2/21/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Edgard 022120 6 Edgard 022120 2/21/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Entergy 022620 1 Entergy 022620 2/26/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Railroad 022620 2 Railroad 022620 2/26/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Western 022620 3 Western 022620 2/26/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Levee 022620 4 Levee 022620 2/26/2020 4.3 0.2 0.2 12177156_OCR 1  4.3  
Hospital 022620 5 Hospital 022620 2/26/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Edgard 022620 6 Edgard 022620 2/26/2020 ND 0.2 0.2 12177156_OCR 0  0.2  
Entergy 030220 1 Entergy 030220 3/2/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Railroad 030220 2 Railroad 030220 3/2/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
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Western 030220 3 Western 030220 3/2/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Levee 030220 4 Levee 030220 3/2/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Hospital 030220 5 Hospital 030220 3/2/2020 0.6 0.2 0.2 12176094_OCR 1  0.6  
Edgard 030220 6 Edgard 030220 3/2/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Entergy 030620 1 Entergy 030620 3/6/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Railroad 030620 2 Railroad 030620 3/6/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Western 030620 3 Western 030620 3/6/2020 0.5 0.2 0.2 12176094_OCR 1  0.5  
Levee 030620 4 Levee 030620 3/6/2020 0.5 0.2 0.2 12176094_OCR 1  0.5  
Hospital 030620 5 Hospital 030620 3/6/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Edgard 030620 6 Edgard 030620 3/6/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Entergy 031120 1 Entergy 031120 3/11/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Railroad 031120 2 Railroad 031120 3/11/2020 0.2 0.2 0.2 12176094_OCR 1  0.2  
Western 031120 3 Western 031120 3/11/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Levee 031120 4 Levee 031120 3/11/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Hospital 031120 5 Hospital 031120 3/11/2020 0.5 0.2 0.2 12176094_OCR 1  0.5  
Edgard 031120 6 Edgard 031120 3/11/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Entergy 031620 1 Entergy 031620 3/16/2020 0.3 0.2 0.2 12176094_OCR 1  0.3  
Railroad 031620 2 Railroad 031620 3/16/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Western 031620 3 Western 031620 3/16/2020 0.3 0.2 0.2 12176094_OCR 1  0.3  
Levee 031620 4 Levee 031620 3/16/2020 0.3 0.2 0.2 12176094_OCR 1  0.3  
Hospital 031620 5 Hospital 031620 3/16/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Edgard 031620 6 Edgard 031620 3/16/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Entergy 032020 1 Entergy 032020 3/20/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Railroad 032020 2 Railroad 032020 3/20/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Western 032020 3 Western 032020 3/20/2020 3.1 0.2 0.2 12176094_OCR 1  3.1  
Levee 032020 4 Levee 032020 3/20/2020 0.7 0.2 0.2 12176094_OCR 1  0.7  
Hospital 032020 5 Hospital 032020 3/20/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Edgard 032020 6 Edgard 032020 3/20/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Entergy 032520 1 Entergy 032520 3/25/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Railroad 032520 2 Railroad 032520 3/25/2020 1.1 0.2 0.2 12176094_OCR 1  1.1  
Western 032520 3 Western 032520 3/25/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Levee 032520 4 Levee 032520 3/25/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Hospital 032520 5 Hospital 032520 3/25/2020 2 0.2 0.2 12176094_OCR 1 2 
Edgard 032520 6 Edgard 032520 3/25/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Entergy 033020 1 Entergy 033020 3/30/2020 0.3 0.2 0.2 12176094_OCR 1  0.3  
Railroad 033020 2 Railroad 033020 3/30/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Western 033020 3 Western 033020 3/30/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Levee 033020 4 Levee 033020 3/30/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Hospital 033020 5 Hospital 033020 3/30/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Edgard 033020 6 Edgard 033020 3/30/2020 ND 0.2 0.2 12176094_OCR 0  0.2  
Entergy 040320 1 Entergy 040320 4/3/2020 1 0.2 0.2 12176091_OCR 1 1 
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Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Railroad 040320 2 Railroad 040320 4/3/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Western 040320 3 Western 040320 4/3/2020 1.7 0.2 0.2 12176091_OCR 1  1.7  
Levee 040320 4 Levee 040320 4/3/2020 0.8 0.2 0.2 12176091_OCR 1  0.8  
Hospital 040320 5 Hospital 040320 4/3/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Edgard 040320 6 Edgard 040320 4/3/2020 2.2 0.2 0.2 12176091_OCR 1  2.2  
Entergy 040820 1 Entergy 040820 4/8/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Railroad 040820 2 Railroad 040820 4/8/2020 2 0.2 0.2 12176091_OCR 1 2 
Western 040820 3 Western 040820 4/8/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Levee 040820 4 Levee 040820 4/8/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Hospital 040820 5 Hospital 040820 4/8/2020 1.1 0.2 0.2 12176091_OCR 1  1.1  
Edgard 040820 6 Edgard 040820 4/8/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Entergy 041320 1 Entergy 041320 4/13/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Railroad 041320 2 Railroad 041320 4/13/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Western 041320 3 Western 041320 4/13/2020 4.9 0.2 0.2 12176091_OCR 1  4.9  
Levee 041320 4 Levee 041320 4/13/2020 4.2 0.2 0.2 12176091_OCR 1  4.2  
Hospital 041320 5 Hospital 041320 4/13/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Edgard 041320 6 Edgard 041320 4/13/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Entergy 041720 1 Entergy 041720 4/17/2020 1.2 0.2 0.2 12176091_OCR 1  1.2  
Railroad 041720 2 Railroad 041720 4/17/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Western 041720 3 Western 041720 4/17/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Levee 041720 4 Levee 041720 4/17/2020 0.9 0.2 0.2 12176091_OCR 1  0.9  
Hospital 041720 5 Hospital 041720 4/17/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Edgard 041720 6 Edgard 041720 4/17/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Entergy 042220 1 Entergy 042220 4/22/2020 0.2 0.2 0.2 12176091_OCR 1  0.2  
Railroad 042220 2 Railroad 042220 4/22/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Western 042220 3 Western 042220 4/22/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Levee 042220 4 Levee 042220 4/22/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Hospital 042220 5 Hospital 042220 4/22/2020 0.5 0.2 0.2 12176091_OCR 1  0.5  
Edgard 042220 6 Edgard 042220 4/22/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Entergy 042720 1 Entergy 042720 4/27/2020 0.3 0.2 0.2 12176091_OCR 1  0.3  
Railroad 042720 2 Railroad 042720 4/27/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Western 042720 3 Western 042720 4/27/2020 2.2 0.2 0.2 12176091_OCR 1  2.2  
Levee 042720 4 Levee 042720 4/27/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Hospital 042720 5 Hospital 042720 4/27/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Edgard 042720 6 Edgard 042720 4/27/2020 ND 0.2 0.2 12176091_OCR 0  0.2  
Entergy 010120 1 Entergy 010120 1/1/2020 0.4 0.2 0.2 12073361_OCR 1  0.4  
Railroad 010120 2 Railroad 010120 1/1/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Western 010120 3 Western 010120 1/1/2020 0.3 0.2 0.2 12073361_OCR 1  0.3  
Levee 010120 4 Levee 010120 1/1/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Hospital 010120 5 Hospital 010120 1/1/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Edgard 010120 6 Edgard 010120 1/1/2020 0.2 0.2 0.2 12073361_OCR 1  0.2  
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Sample Number Map ID (Location) Location_extract Date_extract Date_calc Chloroprene_ug/m3 RL_ug/m3 MDL_ug/m3 File DL_flag Result 
Entergy 010620 1 Entergy 010620 1/6/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Railroad 010620 2 Railroad 010620 1/6/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Western 010620 3 Western 010620 1/6/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Levee 010620 4 Levee 010620 1/6/2020 0.7 0.2 0.2 12073361_OCR 1  0.7  
Hospital 010620 5 Hospital 010620 1/6/2020 0.5 0.2 0.2 12073361_OCR 1  0.5  
Edgard 010620 6 Edgard 010620 1/6/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Entergy 011020 1 Entergy 011020 1/10/2020 0.4 0.2 0.2 12073361_OCR 1  0.4  
Railroad 011020 2 Railroad 011020 1/10/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Western 011020 3 Western 011020 1/10/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Levee 011020 4 Levee 011020 1/10/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Hospital 011020 5 Hospital 011020 1/10/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Edgard 011020 6 Edgard 011020 1/10/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Entergy 011520 1 Entergy 011520 1/15/2020 3.5 0.2 0.2 12073361_OCR 1  3.5  
Railroad 011520 2 Railroad 011520 1/15/2020 0.3 0.2 0.2 12073361_OCR 1  0.3  
Western 011520 3 Western 011520 1/15/2020 2.8 0.2 0.2 12073361_OCR 1  2.8  
Levee 011520 4 Levee 011520 1/15/2020 1.6 0.2 0.2 12073361_OCR 1  1.6  
Hospital 011520 5 Hospital 011520 1/15/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Edgard 011520 8 Edgard 011520 1/15/2020 3.7 0.2 0.2 12073361_OCR 1  3.7  
Entergy 012020 1 Entergy 012020 1/20/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Railroad 012020 2 Railroad 012020 1/20/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Western 012020 3 Western 012020 1/20/2020 0.5 0.2 0.2 12073361_OCR 1  0.5  
Levee 012020 4 Levee 012020 1/20/2020 3 0.2 0.2 12073361_OCR 1 3 
Hospital 012020 5 Hospital 012020 1/20/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Edgard 012020 6 Edgard 012020 1/20/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Entergy 012420 1 Entergy 012420 1/24/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Railroad 012420 2 Railroad 012420 1/24/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Western 012420 3 Western 012420 1/24/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Levee 012420 4 Levee 012420 1/24/2020 1.2 0.2 0.2 12073361_OCR 1  1.2  
Hospital 012420 5 Hospital 012420 1/24/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Edgard 012420 6 Edgard 012420 1/24/2020 0.2 0.2 0.2 12073361_OCR 1  0.2  
Entergy 012920 1 Entergy 012920 1/29/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Railroad 012920 2 Railroad 012920 1/29/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Western 012920 3 Western 012920 1/29/2020 1.2 0.2 0.2 12073361_OCR 1  1.2  
Levee 012920 4 Levee 012920 1/29/2020 0.3 0.2 0.2 12073361_OCR 1  0.3  
Hospital 012920 5 Hospital 012920 1/29/2020 ND 0.2 0.2 12073361_OCR 0  0.2  
Edgard 012920 6 Edgard 012920 1/29/2020 0.3 0.2 0.2 12073361_OCR 1  0.3  
Entergy 120419 1 Entergy 120419 12/4/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Railroad 120419 2 Railroad 120419 12/4/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Western 120419 3 Western 120419 12/4/2019 58.7 0.2 0.2 12015111_OCR 1 58.7 
Levee 120419 4 Levee 120419 12/4/2019 33.1 0.2 0.2 12015111_OCR 1 33.1 
Hospital 120419 5 Hospital 120419 12/4/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
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Edgard 120419 6 Edgard 120419 12/4/2019 2.5 0.2 0.2 12015111_OCR 1  2.5  
Entergy 120919 1 Entergy 120919 12/9/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Railroad 120919 2 Railroad 120919 12/9/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Western 120919 3 Western 120919 12/9/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Levee 120919 4 Levee 120919 12/9/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Hospital 120919 5 Hospital 120919 12/9/2019 0.3 0.2 0.2 12015111_OCR 1  0.3  
Edgard 120919 6 Edgard 120919 12/9/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Entergy 121319 1 Entergy 121319 12/13/2019 1 0.2 0.2 12015111_OCR 1 1 
Railroad 121319 2 Railroad 121319 12/13/2019 1.2 0.2 0.2 12015111_OCR 1  1.2  
Western 121319 3 Western 121319 12/13/2019 3.4 0.2 0.2 12015111_OCR 1  3.4  
Levee 121319 4 Levee 121319 12/13/2019 3.5 0.2 0.2 12015111_OCR 1  3.5  
Hospital 121319 5 Hospital 121319 12/13/2019 1.1 0.2 0.2 12015111_OCR 1  1.1  
Edgard 121319 6 Edgard 121319 12/13/2019 0.3 0.2 0.2 12015111_OCR 1  0.3  
Entergy 121819 1 Entergy 121819 12/18/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Railroad 121819 2 Railroad 121819 12/18/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Western 121819 3 Western 121819 12/18/2019 1.9 0.2 0.2 12015111_OCR 1  1.9  
Levee 121819 4 Levee 121819 12/18/2019 2.6 0.2 0.2 12015111_OCR 1  2.6  
Hospital 121819 5 Hospital 121819 12/18/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Edgard 121819 6 Edgard 121819 12/18/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Entergy 122319 1 Entergy 122319 12/23/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Railroad 122319 2 Railroad 122319 12/23/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Western 122319 3 Western 122319 12/23/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Levee 122319 4 Levee 122319 12/23/2019 3.5 0.2 0.2 12015111_OCR 1  3.5  
Hospital 122319 5 Hospital 122319 12/23/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Edgard 122319 6 Edgard 122319 12/23/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Entergy 122719 1 Entergy 122719 12/27/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Railroad 122719 2 Railroad 122719 12/27/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Western 122719 3 Western 122719 12/27/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Levee 122719 4 Levee 122719 12/27/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Hospital 122719 5 Hospital 122719 12/27/2019 ND 0.2 0.2 12015111_OCR 0  0.2  
Edgard 122719 6 Edgard 122719 12/27/2019 1.3 0.2 0.2 12015111_OCR 1  1.3  
Entergy 110119 1 Entergy 110119 11/1/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Railroad 110119 2 Railroad 110119 11/1/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Western 110119 3 Western 110119 11/1/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Levee 110119 4 Levee 110119 11/1/2019 0.5 0.2 0.2 11975955_OCR 1  0.5  
Hospital 110119 5 Hospital 110119 11/1/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Edgard 110119 8 Edgard 110119 11/1/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Entergy 110619 1 Entergy 110619 11/6/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Railroad 110619 2 Railroad 110619 11/6/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Western 110619 3 Western 110619 11/6/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Levee 110619 4 Levee 110619 11/6/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
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Hospital 110619 5 Hospital 110619 11/6/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Edgard 110619 6 Edgard 110619 11/6/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Entergy 111119 1 Entergy 111119 11/11/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Railroad 111119 2 Railroad 111119 11/11/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Western 111119 3 Western 111119 11/11/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Levee 111119 4 Levee 111119 11/11/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Hospital 111119 5 Hospital 111119 11/11/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Edgard 111119 6 Edgard 111119 11/11/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Entergy 111519 1 Entergy 111519 11/15/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Railroad 111519 2 Railroad 111519 11/15/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Western 111519 3 Western 111519 11/15/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Levee 111519 4 Levee 111519 11/15/2019 30 0.2 0.2 11975955_OCR 1  30  
Hospital 111519 5 Hospital 111519 11/15/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Edgard 111519 6 Edgard 111519 11/15/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Entergy 112019 1 Entergy 112019 11/20/2019 1.1 0.2 0.2 11975955_OCR 1  1.1  
Railroad 112019 2 Railroad 112019 11/20/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Western 112019 3 Western 112019 11/20/2019 4.4 0.2 0.2 11975955_OCR 1  4.4  
Levee 112019 4 Levee 112019 11/20/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Hospital 112019 5 Hospital 112019 11/20/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Edgard 112019 6 Edgard 112019 11/20/2019 3.4 0.2 0.2 11975955_OCR 1  3.4  
Entergy 112519 1 Entergy 112519 11/25/2019 4.2 0.2 0.2 11975955_OCR 1  4.2  
Railroad 112519 2 Railroad 112519 11/25/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Western 112519 3 Western 112519 11/25/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Levee 112519 4 Levee 112519 11/25/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Hospital 112519 5 Hospital 112519 11/25/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Edgard 112519 6 Edgard 112519 11/25/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Entergy 112919 1 Entergy 112919 11/29/2019 1.6 0.2 0.2 11975955_OCR 1  1.6  
Railroad 112919 2 Railroad 112919 11/29/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Western 112919 3 Western 112919 11/29/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Levee 112919 4 Levee 112919 11/29/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Hospital 112919 5 Hospital 112919 11/29/2019 ND 0.2 0.2 11975955_OCR 0  0.2  
Edgard 112919 6 Edgard 112919 11/29/2019 0.9 0.2 0.2 11975955_OCR 1  0.9  
Entergy 100419 1 Entergy 100419 10/4/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Railroad 100419 2 Railroad 100419 10/4/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Western 100419 3 Western 100419 10/4/2019 3.9 0.2 0.2 11959655_OCR 1  3.9  
Levee 100419 4 Levee 100419 10/4/2019 0.7 0.2 0.2 11959655_OCR 1  0.7  
Hospital 100419 5 Hospital 100419 10/4/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Edgard 100419 6 Edgard 100419 10/4/2019 0.3 0.2 0.2 11959655_OCR 1  0.3  
Entergy 100919 1 Entergy 100919 10/9/2019 1.1 0.2 0.2 11959655_OCR 1  1.1  
Railroad 100919 2 Railroad 100919 10/9/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Western 100919 3 Western 100919 10/9/2019 20.9 0.2 0.2 11959655_OCR 1 20.9 
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Levee 100919 4 Levee 100919 10/9/2019 0.5 0.2 0.2 11959655_OCR 1  0.5  
Hospital 100919 5 Hospital 100919 10/9/2019 0.2 0.2 0.2 11959655_OCR 1  0.2  
Edgard 100919 6 Edgard 100919 10/9/2019 1.6 0.2 0.2 11959655_OCR 1  1.6  
Entergy 101419 1 Entergy 101419 10/14/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Railroad 101419 2 Railroad 101419 10/14/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Western 101419 3 Western 101419 10/14/2019 1.2 0.2 0.2 11959655_OCR 1  1.2  
Levee 101419 4 Levee 101419 10/14/2019 1.7 0.2 0.2 11959655_OCR 1  1.7  
Hospital 101419 5 Hospital 101419 10/14/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Edgard 101419 6 Edgard 101419 10/14/2019 0.4 0.2 0.2 11959655_OCR 1  0.4  
Entergy 101819 1 Entergy 101819 10/18/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Railroad 101819 2 Railroad 101819 10/18/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Western 101819 3 Western 101819 10/18/2019 3.9 0.2 0.2 11959655_OCR 1  3.9  
Levee 101819 4 Levee 101819 10/18/2019 1.1 0.2 0.2 11959655_OCR 1  1.1  
Hospital 101819 5 Hospital 101819 10/18/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Edgard 101819 6 Edgard 101819 10/18/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Entergy 102319 1 Entergy 102319 10/23/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Railroad 102319 2 Railroad 102319 10/23/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Western 102319 3 Western 102319 10/23/2019 17.5 0.2 0.2 11959655_OCR 1 17.5 
Levee 102319 4 Levee 102319 10/23/2019 2.4 0.2 0.2 11959655_OCR 1  2.4  
Hospital 102319 5 Hospital 102319 10/23/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Edgard 102319 6 Edgard 102319 10/23/2019 2.4 0.2 0.2 11959655_OCR 1  2.4  
Entergy 102819 1 Entergy 102819 10/28/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Railroad 102819 2 Railroad 102819 10/28/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Western 102819 3 Western 102819 10/28/2019 0.4 0.2 0.2 11959655_OCR 1  0.4  
Levee 102819 4 Levee 102819 10/28/2019 0.4 0.2 0.2 11959655_OCR 1  0.4  
Hospital 102819 5 Hospital 102819 10/28/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Edgard 102819 6 Edgard 102819 10/28/2019 ND 0.2 0.2 11959655_OCR 0  0.2  
Entergy 090319 1 Entergy 090319 9/3/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Railroad 090319 2 Railroad 090319 9/3/2019 1.4 0.2 0.2 11899116_OCR 1  1.4  
Western 090319 3 Western 090319 9/3/2019 2.4 0.2 0.2 11899116_OCR 1  2.4  
Levee 090319 4 Levee 090319 9/3/2019 5.6 0.2 0.2 11899116_OCR 1  5.6  
Hospital 090319 5 Hospital 090319 9/3/2019 1 0.2 0.2 11899116_OCR 1 1 
Edgard 090319 6 Edgard 090319 9/3/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Entergy 090619 1 Entergy 090619 9/6/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Railroad 090619 2 Railroad 090619 9/6/2019 7.6 0.2 0.2 11899116_OCR 1  7.6  
Western 090619 3 Western 090619 9/6/2019 0.8 0.2 0.2 11899116_OCR 1  0.8  
Levee 090619 4 Levee 090619 9/6/2019 7.7 0.2 0.2 11899116_OCR 1  7.7  
Hospital 090619 5 Hospital 090619 9/6/2019 4.5 0.2 0.2 11899116_OCR 1  4.5  
Edgard 090619 6 Edgard 090619 9/6/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Entergy 091119 1 Entergy 091119 9/11/2019 2.3 0.2 0.2 11899116_OCR 1  2.3  
Railroad 091119 2 Railroad 091119 9/11/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
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Western 091119 3 Western 091119 9/11/2019 2.2 0.2 0.2 11899116_OCR 1  2.2  
Levee 0911 19 4 Levee 0911 19 9/11/2019 3.1 0.2 0.2 11899116_OCR 1  3.1  
Hospital 091119 5 Hospital 091119 9/11/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Edgard 091119 6 Edgard 091119 9/11/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Entergy 091619 1 Entergy 091619 9/16/2019 0.3 0.2 0.2 11899116_OCR 1  0.3  
Railroad 091619 2 Railroad 091619 9/16/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Western 091619 3 Western 091619 9/16/2019 2.1 0.2 0.2 11899116_OCR 1  2.1  
Levee 091619 4 Levee 091619 9/16/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Hospital 091619 5 Hospital 091619 9/16/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Edgard 091619 6 Edgard 091619 9/16/2019 0.6 0.2 0.2 11899116_OCR 1  0.6  
Entergy 092019 1 Entergy 092019 9/20/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Railroad 092019 2 Railroad 092019 9/20/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Western 092019 3 Western 092019 9/20/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Levee 092019 4 Levee 092019 9/20/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Hospital 092019 5 Hospital 092019 9/20/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Edgard 092019 6 Edgard 092019 9/20/2019 0.3 0.2 0.2 11899116_OCR 1  0.3  
Entergy 092519 1 Entergy 092519 9/25/2019 0.3 0.2 0.2 11899116_OCR 1  0.3  
Railroad 092519 2 Railroad 092519 9/25/2019 5 0.2 0.2 11899116_OCR 1 5 
Western 092519 3 Western 092519 9/25/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Levee 092519 4 Levee 092519 9/25/2019 1.7 0.2 0.2 11899116_OCR 1  1.7  
Hospital 092519 5 Hospital 092519 9/25/2019 0.8 0.2 0.2 11899116_OCR 1  0.8  
Edgard 092519 5 Edgard 092519 9/25/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Entergy 093019 1 Entergy 093019 9/30/2019 7.7 0.2 0.2 11899116_OCR 1  7.7  
Railroad 093019 2 Railroad 093019 9/30/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Western 093019 3 Western 093019 9/30/2019 11.4 0.2 0.2 11899116_OCR 1 11.4 
Levee 093019 4 Levee 093019 9/30/2019 0.2 0.2 0.2 11899116_OCR 1  0.2  
Hospital 093019 5 Hospital 093019 9/30/2019 ND 0.2 0.2 11899116_OCR 0  0.2  
Edgard 093019 6 Edgard 093019 9/30/2019 1.1 0.2 0.2 11899116_OCR 1  1.1  
Entergy 080519 1 Entergy 080519 8/5/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Railroad 080519 2 Railroad 080519 8/5/2019 4.6 0.2 0.2 11859498_OCR 1  4.6  
Western 080519 3 Western 080519 8/5/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Levee 080519 4 Levee 080519 8/5/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Hospital 060519 5 Hospital 060519 6/5/2019 1.5 0.2 0.2 11859498_OCR 1  1.5  
Edgard 080519 6 Edgard 080519 8/5/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Entergy 080919 1 Entergy 080919 8/9/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Railroad 080919 2 Railroad 080919 8/9/2019 6.2 0.2 0.2 11859498_OCR 1  6.2  
Western 080919 3 Western 080919 8/9/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Levee 080919 4 Levee 080919 8/9/2019 0.3 0.2 0.2 11859498_OCR 1  0.3  
Hospital 080919 5 Hospital 080919 8/9/2019 1.3 0.2 0.2 11859498_OCR 1  1.3  
Edgard 080919 6 Edgard 080919 8/9/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Entergy 081419 1 Entergy 081419 8/14/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
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Railroad 081419 2 Railroad 081419 8/14/2019 0.7 0.2 0.2 11859498_OCR 1  0.7  
Western 081419 3 Western 081419 8/14/2019 4.2 0.2 0.2 11859498_OCR 1  4.2  
Levee 081419 4 Levee 081419 8/14/2019 1.6 0.2 0.2 11859498_OCR 1  1.6  
Hospital 061419 5 Hospital 061419 6/14/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Edgard 081419 6 Edgard 081419 8/14/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Entergy 081919 1 Entergy 081919 8/19/2019 0.4 0.2 0.2 11859498_OCR 1  0.4  
Railroad 081919 2 Railroad 081919 8/19/2019 1.1 0.2 0.2 11859498_OCR 1  1.1  
Western 081919 3 Western 081919 8/19/2019 0.2 0.2 0.2 11859498_OCR 1  0.2  
Levee 081919 4 Levee 081919 8/19/2019 0.4 0.2 0.2 11859498_OCR 1  0.4  
Hospital 061919 5 Hospital 061919 6/19/2019 0.9 0.2 0.2 11859498_OCR 1  0.9  
Edgard 081919 6 Edgard 081919 8/19/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Entergy 082319 1 Entergy 082319 8/23/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Railroad 082319 2 Railroad 082319 8/23/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Western 082319 3 Western 082319 8/23/2019 2.7 0.2 0.2 11859498_OCR 1  2.7  
Levee 082319 4 Levee 082319 8/23/2019 0.9 0.2 0.2 11859498_OCR 1  0.9  
Hospital 062319 5 Hospital 062319 6/23/2019 0.2 0.2 0.2 11859498_OCR 1  0.2  
Edgard 082319 6 Edgard 082319 8/23/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Entergy 082819 1 Entergy 082819 8/28/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Railroad 082819 2 Railroad 082819 8/28/2019 0.6 0.2 0.2 11859498_OCR 1  0.6  
Western 082819 3 Western 082819 8/28/2019 2.2 0.2 0.2 11859498_OCR 1  2.2  
Levee 082819 4 Levee 082819 8/28/2019 1.9 0.2 0.2 11859498_OCR 1  1.9  
Hospital 082819 5 Hospital 082819 8/28/2019 1.4 0.2 0.2 11859498_OCR 1  1.4  
Edgard 082819 6 Edgard 082819 8/28/2019 ND 0.2 0.2 11859498_OCR 0  0.2  
Entergy 070319 1 Entergy 070319 7/3/2019 0.3 0.2 0.2 11828975_OCR 1  0.3  
Railroad 070319 2 Railroad 070319 7/3/2019 1.6 0.2 0.2 11828975_OCR 1  1.6  
Western 070319 3 Western 070319 7/3/2019 1.3 0.2 0.2 11828975_OCR 1  1.3  
Levee 070319 4 Levee 070319 7/3/2019 1.2 0.2 0.2 11828975_OCR 1  1.2  
Hospital 070319 5 Hospital 070319 7/3/2019 1.7 0.2 0.2 11828975_OCR 1  1.7  
Edgard 070319 8 Edgard 070319 7/3/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Entergy 070819 1 Entergy 070819 7/8/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Railroad 070819 2 Railroad 070819 7/8/2019 3.7 0.2 0.2 11828975_OCR 1  3.7  
Western 070819 3 Western 070819 7/8/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Levee 070819 4 Levee 070819 7/8/2019 0.6 0.2 0.2 11828975_OCR 1  0.6  
Hospital 070819 5 Hospital 070819 7/8/2019 0.3 0.2 0.2 11828975_OCR 1  0.3  
Edgard 070819 6 Edgard 070819 7/8/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Entergy 071519 1 Entergy 071519 7/15/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Railroad 071519 2 Railroad 071519 7/15/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Western 071519 3 Western 071519 7/15/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Levee 071519 4 Levee 071519 7/15/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Hospital 071519 5 Hospital 071519 7/15/2019 VOID 0.2 0.2 11828975_OCR 0 VOID  
Edgard 071519 6 Edgard 071519 7/15/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
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Entergy 071819 1 Entergy 071819 7/18/2019 1.3 0.2 0.2 11828975_OCR 1  1.3  
Railroad 071819 2 Railroad 071819 7/18/2019 1.2 0.2 0.2 11828975_OCR 1  1.2  
Western 071819 3 Western 071819 7/18/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Levee 071819 4 Levee 071819 7/18/2019 0.3 0.2 0.2 11828975_OCR 1  0.3  
Hospital 071819 5 Hospital 071819 7/18/2019 4.8 0.2 0.2 11828975_OCR 1  4.8  
Edgard 071819 6 Edgard 071819 7/18/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Entergy 072219 1 Entergy 072219 7/22/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Railroad 072219 2 Railroad 072219 7/22/2019 5.8 0.2 0.2 11828975_OCR 1  5.8  
Western 072219 3 Western 072219 7/22/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Levee 072219 4 Levee 072219 7/22/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Hospital 072219 5 Hospital 072219 7/22/2019 1.4 0.2 0.2 11828975_OCR 1  1.4  
Edgard 072219 6 Edgard 072219 7/22/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Entergy 072619 1 Entergy 072619 7/26/2019 0.4 0.2 0.2 11828975_OCR 1  0.4  
Railroad 072619 2 Railroad 072619 7/26/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Western 072619 3 Western 072619 7/26/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Levee 072619 4 Levee 072619 7/26/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Hospital 072619 5 Hospital 072619 7/26/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Edgard 072619 6 Edgard 072619 7/26/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Entergy 073119 1 Entergy 073119 7/31/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Railroad 073119 2 Railroad 073119 7/31/2019 2.8 0.2 0.2 11828975_OCR 1  2.8  
Western 073119 3 Western 073119 7/31/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Levee 073119 4 Levee 073119 7/31/2019 2.5 0.2 0.2 11828975_OCR 1  2.5  
Hospital 073119 5 Hospital 073119 7/31/2019 2.1 0.2 0.2 11828975_OCR 1  2.1  
Edgard 073119 6 Edgard 073119 7/31/2019 ND 0.2 0.2 11828975_OCR 0  0.2  
Entergy 060519 1 Entergy 060519 6/5/2019 0.4 0.2 0.2 11765124_OCR 1  0.4  
Railroad 060519 2 Railroad 060519 6/5/2019 0.2 0.2 0.2 11765124_OCR 1  0.2  
Western 060519 3 Western 060519 6/5/2019 0.3 0.2 0.2 11765124_OCR 1  0.3  
Levee 060519 4 Levee 060519 6/5/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Hospital 060519 5 Hospital 060519 6/5/2019 0.3 0.2 0.2 11765124_OCR 1  0.3  
Edgard 060519 6 Edgard 060519 6/5/2019 0.3 0.2 0.2 11765124_OCR 1  0.3  
Entergy 061019 1 Entergy 061019 6/10/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Railroad 061019 2 Railroad 061019 6/10/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Western 061019 3 Western 061019 6/10/2019 5.4 0.2 0.2 11765124_OCR 1  5.4  
Levee 061019 4 Levee 061019 6/10/2019 29.5 0.2 0.2 11765124_OCR 1 29.5 
Hospital 061019 5 Hospital 061019 6/10/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Edgard 061019 6 Edgard 061019 6/10/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Entergy 061419 1 Entergy 061419 6/14/2019 1.3 0.2 0.2 11765124_OCR 1  1.3  
Railroad 061419 2 Railroad 061419 6/14/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Western 061419 3 Western 061419 6/14/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Levee 061419 4 Levee 061419 6/14/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Hospital 061419 5 Hospital 061419 6/14/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
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Edgard 061419 6 Edgard 061419 6/14/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Entergy 061919 1 Entergy 061919 6/19/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Railroad 061919 2 Railroad 061919 6/19/2019 1 0.2 0.2 11765124_OCR 1 1 
Western 061919 3 Western 061919 6/19/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Levee 061919 4 Levee 061919 6/19/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Hospital 061919 5 Hospital 061919 6/19/2019 1.6 0.2 0.2 11765124_OCR 1  1.6  
Edgard 061919 6 Edgard 061919 6/19/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Entergy 062419 1 Entergy 062419 6/24/2019 1.2 0.2 0.2 11765124_OCR 1  1.2  
Railroad 062419 2 Railroad 062419 6/24/2019 0.3 0.2 0.2 11765124_OCR 1  0.3  
Western 062419 3 Western 062419 6/24/2019 2.1 0.2 0.2 11765124_OCR 1  2.1  
Levee 062419 4 Levee 062419 6/24/2019 0.5 0.2 0.2 11765124_OCR 1  0.5  
Hospital 062419 5 Hospital 062419 6/24/2019 0.2 0.2 0.2 11765124_OCR 1  0.2  
Edgard 062419 6 Edgard 062419 6/24/2019 0.4 0.2 0.2 11765124_OCR 1  0.4  
Entergy 062819 1 Entergy 062819 6/28/2019 0.3 0.2 0.2 11765124_OCR 1  0.3  
Railroad 062819 2 Railroad 062819 6/28/2019 0.3 0.2 0.2 11765124_OCR 1  0.3  
Western 062819 3 Western 062819 6/28/2019 5.8 0.2 0.2 11765124_OCR 1  5.8  
Levee 062819 4 Levee 062819 6/28/2019 2.4 0.2 0.2 11765124_OCR 1  2.4  
Hospital 062819 5 Hospital 062819 6/28/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Edgard 062819 6 Edgard 062819 6/28/2019 ND 0.2 0.2 11765124_OCR 0  0.2  
Entergy 050319 1 Entergy 050319 5/3/2019 2.2 0.2 0.2 11713744_OCR 1  2.2  
Railroad 050319 2 Railroad 050319 5/3/2019 0.6 0.2 0.2 11713744_OCR 1  0.6  
Western 050319 3 Western 050319 5/3/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Levee 050319 4 Levee 050319 5/3/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Hospital 050319 5 Hospital 050319 5/3/2019 0.4 0.2 0.2 11713744_OCR 1  0.4  
Edgard 050319 6 Edgard 050319 5/3/2019 0.4 0.2 0.2 11713744_OCR 1  0.4  
Entergy 050719 1 Entergy 050719 5/7/2019 2.6 0.2 0.2 11713744_OCR 1  2.6  
Railroad 050719 2 Railroad 050719 5/7/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Western 050719 3 Western 050719 5/7/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Levee 050719 4 Levee 050719 5/7/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Hospital 050719 5 Hospital 050719 5/7/2019 0.3 0.2 0.2 11713744_OCR 1  0.3  
Edgard 050719 6 Edgard 050719 5/7/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Entergy 051319 1 Entergy 051319 5/13/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Railroad 051319 2 Railroad 051319 5/13/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Western 051319 3 Western 051319 5/13/2019 11 0.2 0.2 11713744_OCR 1  11  
Levee 051319 4 Levee 051319 5/13/2019 15.3 0.2 0.2 11713744_OCR 1 15.3 
Hospital 051319 5 Hospital 051319 5/13/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Edgard 051319 6 Edgard 051319 5/13/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Entergy 051719 1 Entergy 051719 5/17/2019 1.3 0.2 0.2 11713744_OCR 1  1.3  
Railroad 051719 2 Railroad 051719 5/17/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Western 051719 3 Western 051719 5/17/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Levee 051719 4 Levee 051719 5/17/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
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Hospital 051719 5 Hospital 051719 5/17/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Edgard 051719 6 Edgard 051719 5/17/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Entergy 052219 1 Entergy 052219 5/22/2019 0.3 0.2 0.2 11713744_OCR 1  0.3  
Railroad 052219 2 Railroad 052219 5/22/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Western 052219 3 Western 052219 5/22/2019 0.7 0.2 0.2 11713744_OCR 1  0.7  
Levee 052218 4 Levee 052218 5/22/2018 ND 0.2 0.2 11713744_OCR 0  0.2  
Hospital 052219 5 Hospital 052219 5/22/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Edgard 052219 6 Edgard 052219 5/22/2019 0.4 0.2 0.2 11713744_OCR 1  0.4  
Entergy 052719 1 Entergy 052719 5/27/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Railroad 052719 2 Railroad 052719 5/27/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Western 052719 3 Western 052719 5/27/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Levee 052719 4 Levee 052719 5/27/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Hospital 052719 5 Hospital 052719 5/27/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Edgard 052719 6 Edgard 052719 5/27/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Entergy 053119 1 Entergy 053119 5/31/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Railroad 053119 2 Railroad 053119 5/31/2019 3.4 0.2 0.2 11713744_OCR 1  3.4  
Western 053119 3 Western 053119 5/31/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Levee 053119 4 Levee 053119 5/31/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Hospital 053119 5 Hospital 053119 5/31/2019 1.3 0.2 0.2 11713744_OCR 1  1.3  
Edgard 053119 6 Edgard 053119 5/31/2019 ND 0.2 0.2 11713744_OCR 0  0.2  
Entergy 040119 1 Entergy 040119 4/1/2019 0.4 0.2 0.2 11669136_OCR 1  0.4  
Railroad 040119 2 Railroad 040119 4/1/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Western 040119 3 Western 040119 4/1/2019 2.4 0.2 0.2 11669136_OCR 1  2.4  
Levee 040119 4 Levee 040119 4/1/2019 7.7 0.2 0.2 11669136_OCR 1  7.7  
Hospital 040119 5 Hospital 040119 4/1/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Edgard 040119 6 Edgard 040119 4/1/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Entergy 040519 1 Entergy 040519 4/5/2019 2.7 0.2 0.2 11669136_OCR 1  2.7  
Railroad 040519 2 Railroad 040519 4/5/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Western 040519 3 Western 040519 4/5/2019 1.6 0.2 0.2 11669136_OCR 1  1.6  
Levee 040519 4 Levee 040519 4/5/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Hospital 040519 5 Hospital 040519 4/5/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Edgard 040519 6 Edgard 040519 4/5/2019 0.5 0.2 0.2 11669136_OCR 1  0.5  
Entergy 041019 1 Entergy 041019 4/10/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Railroad 041019 2 Railroad 041019 4/10/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Western 041019 3 Western 041019 4/10/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Levee 041019 4 Levee 041019 4/10/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Hospital 041019 5 Hospital 041019 4/10/2019 0.8 0.2 0.2 11669136_OCR 1  0.8  
Edgard 041019 6 Edgard 041019 4/10/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Entergy 041519 1 Entergy 041519 4/15/2019 0.9 0.2 0.2 11669136_OCR 1  0.9  
Railroad 041519 2 Railroad 041519 4/15/2019 0.9 0.2 0.2 11669136_OCR 1  0.9  
Western 041519 3 Western 041519 4/15/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
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Levee 041519 4 Levee 041519 4/15/2019 0.2 0.2 0.2 11669136_OCR 1  0.2  
Hospital 041519 5 Hospital 041519 4/15/2019 2.5 0.2 0.2 11669136_OCR 1  2.5  
Edgard 041519 6 Edgard 041519 4/15/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Entergy 041919 1 Entergy 041919 4/19/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Railroad 041919 2 Railroad 041919 4/19/2019 13 0.2 0.2 11669136_OCR 1  13  
Western 041919 3 Western 041919 4/19/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Levee 041919 4 Levee 041919 4/19/2019 0.6 0.2 0.2 11669136_OCR 1  0.6  
Hospital 041919 5 Hospital 041919 4/19/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Edgard 041919 6 Edgard 041919 4/19/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Entergy 042419 1 Entergy 042419 4/24/2019 16 0.2 0.2 11669136_OCR 1  16  
Railroad 042419 2 Railroad 042419 4/24/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Western 042419 3 Western 042419 4/24/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Levee 042419 4 Levee 042419 4/24/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Hospital 042419 5 Hospital 042419 4/24/2019 0.6 0.2 0.2 11669136_OCR 1  0.6  
Edgard 042419 6 Edgard 042419 4/24/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Entergy 042919 1 Entergy 042919 4/29/2019 2.1 0.2 0.2 11669136_OCR 1  2.1  
Railroad 042919 2 Railroad 042919 4/29/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Western 042919 3 Western 042919 4/29/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Levee 042919 4 Levee 042919 4/29/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Hospital 042919 5 Hospital 042919 4/29/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Edgard 042919 6 Edgard 042919 4/29/2019 ND 0.2 0.2 11669136_OCR 0  0.2  
Entergy 030419 1 Entergy 030419 3/4/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Railroad 030419 2 Railroad 030419 3/4/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Western 030419 3 Western 030419 3/4/2019 0.6 0.2 0.2 11614395_OCR 1  0.6  
Levee 030419 4 Levee 030419 3/4/2019 9.3 0.2 0.2 11614395_OCR 1  9.3  
Hospital 030419 5 Hospital 030419 3/4/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Edgard 030419 6 Edgard 030419 3/4/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Entergy 030819 1 Entergy 030819 3/8/2019 2 0.2 0.2 11614395_OCR 1 2 
Railroad 030819 2 Railroad 030819 3/8/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Western 030819 3 Western 030819 3/8/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Levee 030819 4 Levee 030819 3/8/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Hospital 030819 5 Hospital 030819 3/8/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Edgard 030819 6 Edgard 030819 3/8/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Entergy 031319 1 Entergy 031319 3/13/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Railroad 031319 2 Railroad 031319 3/13/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Western 031319 3 Western 031319 3/13/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Levee 031319 4 Levee 031319 3/13/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Hospital 031319 5 Hospital 031319 3/13/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Edgard 031319 6 Edgard 031319 3/13/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Entergy 031819 1 Entergy 031819 3/18/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Railroad 031819 2 Railroad 031819 3/18/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
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Western 031819 3 Western 031819 3/18/2019 12.6 0.2 0.2 11614395_OCR 1 12.6 
Levee 031819 4 Levee 031819 3/18/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Hospital 031819 5 Hospital 031819 3/18/2019 ND 0.2 0.2 11614395_OCR 0  0.2  
Edgard 031819 6 Edgard 031819 3/18/2019 0.3 0.2 0.2 11614395_OCR 1  0.3  
Entergy 032219 1 Entergy 032219 3/22/2019 0.8 0.2 0.2 11614395_OCR 1  0.8  
Railroad 032219 2 Railroad 032219 3/22/2019 4.6 0.2 0.2 11614395_OCR 1  4.6  
Western 032219 3 Western 032219 3/22/2019 2.2 0.2 0.2 11614395_OCR 1  2.2  
Levee 032219 4 Levee 032219 3/22/2019 1.8 0.2 0.2 11614395_OCR 1  1.8  
Hospital 032219 5 Hospital 032219 3/22/2019 2.2 0.2 0.2 11614395_OCR 1  2.2  
Edgard 032219 6 Edgard 032219 3/22/2019 3.3 0.2 0.2 11614395_OCR 1  3.3  
Entergy 032719 1 Entergy 032719 3/27/2019 2.4 0.2 0.2 11614395_OCR 1  2.4  
Railroad 032719 2 Railroad 032719 3/27/2019 3.3 0.2 0.2 11614395_OCR 1  3.3  
Western 032719 3 Western 032719 3/27/2019 8.2 0.2 0.2 11614395_OCR 1  8.2  
Levee 032719 4 Levee 032719 3/27/2019 10.8 0.2 0.2 11614395_OCR 1 10.8 
Hospital 032719 5 Hospital 032719 3/27/2019 7.1 0.2 0.2 11614395_OCR 1  7.1  
Edgard 032719 6 Edgard 032719 3/27/2019 2 0.2 0.2 11614395_OCR 1 2 
Entergy 020419 1 Entergy 020419 2/4/2019 1.5 0.2 0.2 11560844_OCR 1  1.5  
Railroad 020419 2 Railroad 020419 2/4/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Western 020419 3 Western 020419 2/4/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Levee 020419 4 Levee 020419 2/4/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Hospital 020419 5 Hospital 020419 2/4/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Edgard 020419 6 Edgard 020419 2/4/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Entergy 020819 1 Entergy 020819 2/8/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Railroad 020819 2 Railroad 020819 2/8/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Western 020819 3 Western 020819 2/8/2019 7.5 0.2 0.2 11560844_OCR 1  7.5  
Levee 020519 4 Levee 020519 2/5/2019 0.5 0.2 0.2 11560844_OCR 1  0.5  
Hospital 020619 5 Hospital 020619 2/6/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Edgard 020619 6 Edgard 020619 2/6/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Entergy 021319 1 Entergy 021319 2/13/2019 1.4 0.2 0.2 11560844_OCR 1  1.4  
Railroad 021319 2 Railroad 021319 2/13/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Western 021319 3 Western 021319 2/13/2019 0.3 0.2 0.2 11560844_OCR 1  0.3  
Levee 021319 4 Levee 021319 2/13/2019 0.2 0.2 0.2 11560844_OCR 1  0.2  
Hospital 021319 5 Hospital 021319 2/13/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Edgard 021319 6 Edgard 021319 2/13/2019 VOID 0.2 0.2 11560844_OCR 0 VOID  
Entergy 021819 1 Entergy 021819 2/18/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Railroad 021819 2 Railroad 021819 2/18/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Western 021819 3 Western 021819 2/18/2019 2.1 0.2 0.2 11560844_OCR 1  2.1  
Levee 021819 4 Levee 021819 2/18/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Hospital 021619 5 Hospital 021619 2/16/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Edgard 021819 6 Edgard 021819 2/18/2019 0.3 0.2 0.2 11560844_OCR 1  0.3  
Entergy 022219 1 Entergy 022219 2/22/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
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Railroad 022219 2 Railroad 022219 2/22/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Western 022219 3 Western 022219 2/22/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Levee 022219 4 Levee 022219 2/22/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Hospital 022219 5 Hospital 022219 2/22/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Edgard 022219 6 Edgard 022219 2/22/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Entergy 022719 1 Entergy 022719 2/27/2019 0.6 0.2 0.2 11560844_OCR 1  0.6  
Railroad 022719 2 Railroad 022719 2/27/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Western 022719 3 Western 022719 2/27/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Levee 022719 4 Levee 022719 2/27/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Hospital 022719 5 Hospital 022719 2/27/2019 2.4 0.2 0.2 11560844_OCR 1  2.4  
Edgard 022719 6 Edgard 022719 2/27/2019 ND 0.2 0.2 11560844_OCR 0  0.2  
Entergy 010219 1 Entergy 010219 1/2/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Railroad 010219 2 Railroad 010219 1/2/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Western 010219 3 Western 010219 1/2/2019 5.4 0.2 0.2 11524143_OCR 1  5.4  
Levee 010219 4 Levee 010219 1/2/2019 10.9 0.2 0.2 11524143_OCR 1 10.9 
Hospital 010219 5 Hospital 010219 1/2/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Edgard 010219 6 Edgard 010219 1/2/2019 1.6 0.2 0.2 11524143_OCR 1  1.6  
Entergy 010719 1 Entergy 010719 1/7/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Railroad 010719 2 Railroad 010719 1/7/2019 0.2 0.2 0.2 11524143_OCR 1  0.2  
Western 010719 3 Western 010719 1/7/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Levee 010719 4 Levee 010719 1/7/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Hospital 010719 5 Hospital 010719 1/7/2019 1.3 0.2 0.2 11524143_OCR 1  1.3  
Edgard 010719 6 Edgard 010719 1/7/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Entergy 011119 1 Entergy 011119 1/11/2019 2.8 0.2 0.2 11524143_OCR 1  2.8  
Railroad 011119 2 Railroad 011119 1/11/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Western 011119 3 Western 011119 1/11/2019 2 0.2 0.2 11524143_OCR 1 2 
Levee 011119 4 Levee 011119 1/11/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Hospital 011119 5 Hospital 011119 1/11/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Edgard 011119 6 Edgard 011119 1/11/2019 2.1 0.2 0.2 11524143_OCR 1  2.1  
Entergy 011619 1 Entergy 011619 1/16/2019 0.5 0.2 0.2 11524143_OCR 1  0.5  
Railroad 011819 2 Railroad 011819 1/18/2019 0.2 0.2 0.2 11524143_OCR 1  0.2  
Western 011819 3 Western 011819 1/18/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Levee 011619 4 Levee 011619 1/16/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Hospital 011619 5 Hospital 011619 1/16/2019 0.3 0.2 0.2 11524143_OCR 1  0.3  
Edgard 011619 6 Edgard 011619 1/16/2019 0.3 0.2 0.2 11524143_OCR 1  0.3  
Entergy 012119 1 Entergy 012119 1/21/2019 0.2 0.2 0.2 11524143_OCR 1  0.2  
Railroad 012119 2 Railroad 012119 1/21/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Western 012119 3 Western 012119 1/21/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Levee 012119 4 Levee 012119 1/21/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Hospital 012119 5 Hospital 012119 1/21/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Edgard 012119 6 Edgard 012119 1/21/2019 0.2 0.2 0.2 11524143_OCR 1  0.2  
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Entergy 012519 1 Entergy 012519 1/25/2019 8 0.2 0.2 11524143_OCR 1 8 
Railroad 012519 2 Railroad 012519 1/25/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Western 012519 3 Western 012519 1/25/2019 5.3 0.2 0.2 11524143_OCR 1  5.3  
Levee 012519 4 Levee 012519 1/25/2019 1.9 0.2 0.2 11524143_OCR 1  1.9  
Hospital 012519 5 Hospital 012519 1/25/2019 0.4 0.2 0.2 11524143_OCR 1  0.4  
Edgard 012519 6 Edgard 012519 1/25/2019 1.3 0.2 0.2 11524143_OCR 1  1.3  
Entergy 013019 1 Entergy 013019 1/30/2019 1.7 0.2 0.2 11524143_OCR 1  1.7  
Railroad 013019 2 Railroad 013019 1/30/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Western 013019 3 Western 013019 1/30/2019 2.2 0.2 0.2 11524143_OCR 1  2.2  
Levee 013019 4 Levee 013019 1/30/2019 0.2 0.2 0.2 11524143_OCR 1  0.2  
Hospital 013019 5 Hospital 013019 1/30/2019 ND 0.2 0.2 11524143_OCR 0  0.2  
Edgard 013019 6 Edgard 013019 1/30/2019 1.4 0.2 0.2 11524143_OCR 1  1.4  
Entergy 120118 1 Entergy 120118 12/1/2018 0.5 0.2 0.2 11473587_OCR 1  0.5  
Railroad 120118 2 Railroad 120118 12/1/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Western 120118 3 Western 120118 12/1/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Levee 120118 4 Levee 120118 12/1/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Hospital 120118 5 Hospital 120118 12/1/2018 0.9 0.2 0.2 11473587_OCR 1  0.9  
Edgard 120118 6 Edgard 120118 12/1/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Entergy 120518 1 Entergy 120518 12/5/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Railroad 120518 2 Railroad 120518 12/5/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Western 120518 3 Western 120518 12/5/2018 9 0.2 0.2 11473587_OCR 1 9 
Levee 120518 4 Levee 120518 12/5/2018 0.4 0.2 0.2 11473587_OCR 1  0.4  
Hospital 120518 5 Hospital 120518 12/5/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Edgard 120518 6 Edgard 120518 12/5/2018 1.3 0.2 0.2 11473587_OCR 1  1.3  
Entergy 121018 1 Entergy 121018 12/10/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Railroad 121018 2 Railroad 121018 12/10/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Western 121018 3 Western 121018 12/10/2018 0.7 0.2 0.2 11473587_OCR 1  0.7  
Levee 121018 4 Levee 121018 12/10/2018 2.6 0.2 0.2 11473587_OCR 1  2.6  
Hospital 121018 5 Hospital 121018 12/10/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Edgard 121018 6 Edgard 121018 12/10/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Entergy 121418 1 Entergy 121418 12/14/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Railroad 121418 2 Railroad 121418 12/14/2018 2.6 0.2 0.2 11473587_OCR 1  2.6  
Western 121418 3 Western 121418 12/14/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Levee 121418 4 Levee 121418 12/14/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Hospital 121418 5 Hospital 121418 12/14/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Edgard 121418 6 Edgard 121418 12/14/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Entergy 121918 1 Entergy 121918 12/19/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Railroad 121918 2 Railroad 121918 12/19/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Western 121918 3 Western 121918 12/19/2018 5.9 0.2 0.2 11473587_OCR 1  5.9  
Levee 121918 4 Levee 121918 12/19/2018 1.4 0.2 0.2 11473587_OCR 1  1.4  
Hospital 121918 5 Hospital 121918 12/19/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
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Edgard 121918 6 Edgard 121918 12/19/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Entergy 122418 1 Entergy 122418 12/24/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Railroad 122418 2 Railroad 122418 12/24/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Western 122418 3 Western 122418 12/24/2018 5.4 0.2 0.2 11473587_OCR 1  5.4  
Levee 122418 4 Levee 122418 12/24/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Hospital 122418 5 Hospital 122418 12/24/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Edgard 122418 6 Edgard 122418 12/24/2018 4.3 0.2 0.2 11473587_OCR 1  4.3  
Entergy 122818 1 Entergy 122818 12/28/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Railroad 122818 2 Railroad 122818 12/28/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Western 122818 3 Western 122818 12/28/2018 16.5 0.2 0.2 11473587_OCR 1 16.5 
Levee 122818 4 Levee 122818 12/28/2018 2.2 0.2 0.2 11473587_OCR 1  2.2  
Hospital 122818 5 Hospital 122818 12/28/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Edgard 122818 6 Edgard 122818 12/28/2018 ND 0.2 0.2 11473587_OCR 0  0.2  
Entergy 110218 1 Entergy 110218 11/2/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Railroad 110218 2 Railroad 110218 11/2/2018 3.3 0.2 0.2 11438661_OCR 1  3.3  
Western 110218 3 Western 110218 11/2/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Levee 110218 4 Levee 110218 11/2/2018 0.3 0.2 0.2 11438661_OCR 1  0.3  
Hospital 110218 5 Hospital 110218 11/2/2018 1.4 0.2 0.2 11438661_OCR 1  1.4  
Edgard 110218 6 Edgard 110218 11/2/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Entergy 110718 1 Entergy 110718 11/7/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Railroad 110718 2 Railroad 110718 11/7/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Western 110718 3 Western 110718 11/7/2018 1.8 0.2 0.2 11438661_OCR 1  1.8  
Levee 110718 4 Levee 110718 11/7/2018 0.5 0.2 0.2 11438661_OCR 1  0.5  
Hospital 110718 5 Hospital 110718 11/7/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Edgard 110718 6 Edgard 110718 11/7/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Entergy 111218 1 Entergy 111218 11/12/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Railroad 111218 2 Railroad 111218 11/12/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Western 111218 3 Western 111218 11/12/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Levee 111218 4 Levee 111218 11/12/2018 1.2 0.2 0.2 11438661_OCR 1  1.2  
Hospital 111218 5 Hospital 111218 11/12/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Edgard 111218 6 Edgard 111218 11/12/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Entergy 111618 1 Entergy 111618 11/16/2018 1.2 0.2 0.2 11438661_OCR 1  1.2  
Railroad 111618 2 Railroad 111618 11/16/2018 4.2 0.2 0.2 11438661_OCR 1  4.2  
Western 111618 3 Western 111618 11/16/2018 17.8 0.2 0.2 11438661_OCR 1 17.8 
Levee 111618 4 Levee 111618 11/16/2018 4.2 0.2 0.2 11438661_OCR 1  4.2  
Hospital 111618 5 Hospital 111618 11/16/2018 9.1 0.2 0.2 11438661_OCR 1  9.1  
Edgard 111618 6 Edgard 111618 11/16/2018 0.6 0.2 0.2 11438661_OCR 1  0.6  
Entergy 112018 1 Entergy 112018 11/20/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Railroad 112018 2 Railroad 112018 11/20/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Western 112018 3 Western 112018 11/20/2018 2.6 0.2 0.2 11438661_OCR 1  2.6  
Levee 112018 4 Levee 112018 11/20/2018 2.9 0.2 0.2 11438661_OCR 1  2.9  
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Hospital 112018 5 Hospital 112018 11/20/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Edgard 112018 6 Edgard 112018 11/20/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Entergy 112618 1 Entergy 112618 11/26/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Railroad 112618 2 Railroad 112618 11/26/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Western 112618 3 Western 112618 11/26/2018 0.4 0.2 0.2 11438661_OCR 1  0.4  
Levee 112618 4 Levee 112618 11/26/2018 4.1 0.2 0.2 11438661_OCR 1  4.1  
Hospital 112618 5 Hospital 112618 11/26/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Edgard 112618 6 Edgard 112618 11/26/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Entergy 120118 1 Entergy 120118 12/1/2018 0.5 0.2 0.2 11438661_OCR 1  0.5  
Railroad 120118 2 Railroad 120118 12/1/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Western 120118 3 Western 120118 12/1/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Levee 120118 4 Levee 120118 12/1/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Hospital 120118 5 Hospital 120118 12/1/2018 0.9 0.2 0.2 11438661_OCR 1  0.9  
Edgard 120118 6 Edgard 120118 12/1/2018 ND 0.2 0.2 11438661_OCR 0  0.2  
Entergy 100118 1 Entergy 100118 10/1/2018 0.7 0.2 0.2 11401845_OCR 1  0.7  
Railroad 100118 2 Railroad 100118 10/1/2018 0.9 0.2 0.2 11401845_OCR 1  0.9  
Western 100118 3 Western 100118 10/1/2018 33.6 0.2 0.2 11401845_OCR 1 33.6 
Levee 100118 4 Levee 100118 10/1/2018 9 0.2 0.2 11401845_OCR 1 9 
Hospital 100118 5 Hospital 100118 10/1/2018 1.8 0.2 0.2 11401845_OCR 1  1.8  
Edgard 100118 6 Edgard 100118 10/1/2018 4.5 0.2 0.2 11401845_OCR 1  4.5  
Entergy 100518 1 Entergy 100518 10/5/2018 0.3 0.2 0.2 11401845_OCR 1  0.3  
Railroad 100518 2 Railroad 100518 10/5/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Western 100518 3 Western 100518 10/5/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Levee 100518 4 Levee 100518 10/5/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Hospital 100518 5 Hospital 100518 10/5/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Edgard 100518 6 Edgard 100518 10/5/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Entergy 100918 1 Entergy 100918 10/9/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Railroad 100918 2 Railroad 100918 10/9/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Western 100918 3 Western 100918 10/9/2018 2.4 0.2 0.2 11401845_OCR 1  2.4  
Levee 100918 4 Levee 100918 10/9/2018 1.4 0.2 0.2 11401845_OCR 1  1.4  
Hospital 100918 5 Hospital 100918 10/9/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Edgard 100918 6 Edgard 100918 10/9/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Entergy 101218 1 Entergy 101218 10/12/2018 2.8 0.2 0.2 11401845_OCR 1  2.8  
Railroad 101218 7 Railroad 101218 10/12/2018 41.6 0.2 0.2 11401845_OCR 1 41.6 
Western 101218 3 Western 101218 10/12/2018 13.8 0.2 0.2 11401845_OCR 1 13.8 
Levee 101218 4 Levee 101218 10/12/2018 81.5 0.2 0.2 11401845_OCR 1 81.5 
Hospital 101218 5 Hospital 101218 10/12/2018 34.9 0.2 0.2 11401845_OCR 1 34.9 
Edgard 101218 6 Edgard 101218 10/12/2018 1.7 0.2 0.2 11401845_OCR 1  1.7  
Entergy 101718 1 Entergy 101718 10/17/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Railroad 101718 2 Railroad 101718 10/17/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Western 101718 3 Western 101718 10/17/2018 1.4 0.2 0.2 11401845_OCR 1  1.4  
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Levee 101718 4 Levee 101718 10/17/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Hospital 101718 5 Hospital 101718 10/17/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Edgard 101718 6 Edgard 101718 10/17/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Entergy 102018 1 Entergy 102018 10/20/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Railroad 102018 2 Railroad 102018 10/20/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Western 102018 3 Western 102018 10/20/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Levee 102018 4 Levee 102018 10/20/2018 0.2 0.2 0.2 11401845_OCR 1  0.2  
Hospital 102018 5 Hospital 102018 10/20/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Edgard 102018 6 Edgard 102018 10/20/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Entergy 102418 1 Entergy 102418 10/24/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Railroad 102418 2 Railroad 102418 10/24/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Western 102418 3 Western 102418 10/24/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Levee 102418 4 Levee 102418 10/24/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Hospital 102418 5 Hospital 102418 10/24/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Edgard 102418 6 Edgard 102418 10/24/2018 VOID 0.2 0.2 11401845_OCR 0 VOID  
Entergy 102918 1 Entergy 102918 10/29/2018 1 0.2 0.2 11401845_OCR 1 1 
Railroad 102918 2 Railroad 102918 10/29/2018 0.9 0.2 0.2 11401845_OCR 1  0.9  
Western 102918 3 Western 102918 10/29/2018 1.1 0.2 0.2 11401845_OCR 1  1.1  
Levee 102918 4 Levee 102918 10/29/2018 0.2 0.2 0.2 11401845_OCR 1  0.2  
Hospital 102918 5 Hospital 102918 10/29/2018 3.8 0.2 0.2 11401845_OCR 1  3.8  
Edgard 102918 6 Edgard 102918 10/29/2018 ND 0.2 0.2 11401845_OCR 0  0.2  
Entergy 090418 1 Entergy 090418 9/4/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Railroad 090418 2 Railroad 090418 9/4/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Western 090418 3 Western 090418 9/4/2018 0.3 0.2 0.2 11375257_OCR 1  0.3  
Levee 090418 4 Levee 090418 9/4/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Hospital 090418 5 Hospital 090418 9/4/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Edgard 090418 6 Edgard 090418 9/4/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Entergy 090718 1 Entergy 090718 9/7/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Railroad 090718 2 Railroad 090718 9/7/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Western 090718 3 Western 090718 9/7/2018 3.1 0.2 0.2 11375257_OCR 1  3.1  
Levee 090718 4 Levee 090718 9/7/2018 1.8 0.2 0.2 11375257_OCR 1  1.8  
Hospital 090718 5 Hospital 090718 9/7/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Edgard 090718 6 Edgard 090718 9/7/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Entergy 091218 1 Entergy 091218 9/12/2018 1.8 0.2 0.2 11375257_OCR 1  1.8  
Railroad 091218 2 Railroad 091218 9/12/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Western 091218 3 Western 091218 9/12/2018 7.5 0.2 0.2 11375257_OCR 1  7.5  
Levee 091218 4 Levee 091218 9/12/2018 0.4 0.2 0.2 11375257_OCR 1  0.4  
Hospital 091218 5 Hospital 091218 9/12/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Edgard 091218 6 Edgard 091218 9/12/2018 2 0.2 0.2 11375257_OCR 1 2 
Entergy 091718 1 Entergy 091718 9/17/2018 0.6 0.2 0.2 11375257_OCR 1  0.6  
Railroad 091718 2 Railroad 091718 9/17/2018 31.9 0.2 0.2 11375257_OCR 1 31.9 
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Western 091718 3 Western 091718 9/17/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Levee 091718 4 Levee 091718 9/17/2018 5.8 0.2 0.2 11375257_OCR 1  5.8  
Hospital 091718 5 Hospital 091718 9/17/2018 20.2 0.2 0.2 11375257_OCR 1 20.2 
Edgard 091718 8 Edgard 091718 9/17/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Entergy 092118 1 Entergy 092118 9/21/2018 0.4 0.2 0.2 11375257_OCR 1  0.4  
Railroad 092118 2 Railroad 092118 9/21/2018 0.5 0.2 0.2 11375257_OCR 1  0.5  
Western 092118 3 Western 092118 9/21/2018 6.1 0.2 0.2 11375257_OCR 1  6.1  
Levee 092118 4 Levee 092118 9/21/2018 1 0.2 0.2 11375257_OCR 1 1 
Hospital 092118 5 Hospital 092118 9/21/2018 0.5 0.2 0.2 11375257_OCR 1  0.5  
Edgard 092118 6 Edgard 092118 9/21/2018 0.7 0.2 0.2 11375257_OCR 1  0.7  
Entergy 092618 1 Entergy 092618 9/26/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Railroad 092618 2 Railroad 092618 9/26/2018 1.2 0.2 0.2 11375257_OCR 1  1.2  
Western 092618 3 Western 092618 9/26/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Levee 092618 4 Levee 092618 9/26/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Hospital 092618 5 Hospital 092618 9/26/2018 0.4 0.2 0.2 11375257_OCR 1  0.4  
Edgard 092618 6 Edgard 092618 9/26/2018 ND 0.2 0.2 11375257_OCR 0  0.2  
Entergy 080118 1 Entergy 080118 8/1/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Railroad 080118 2 Railroad 080118 8/1/2018 VOID 0.2 0.2 11317974_OCR 0 VOID  
Western 080118 3 Western 080118 8/1/2018 0.7 0.2 0.2 11317974_OCR 1  0.7  
Levee 080118 4 Levee 080118 8/1/2018 1 0.2 0.2 11317974_OCR 1 1 
Hospital 080118 5 Hospital 080118 8/1/2018 VOID 0.2 0.2 11317974_OCR 0 VOID  
Edgard 080118 6 Edgard 080118 8/1/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Entergy 080618 1 Entergy 080618 8/6/2018 0.4 0.2 0.2 11317974_OCR 1  0.4  
Railroad 080618 2 Railroad 080618 8/6/2018 0.3 0.2 0.2 11317974_OCR 1  0.3  
Western 080618 3 Western 080618 8/6/2018 0.6 0.2 0.2 11317974_OCR 1  0.6  
Levee 080618 4 Levee 080618 8/6/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Hospital 080618 5 Hospital 080618 8/6/2018 0.2 0.2 0.2 11317974_OCR 1  0.2  
Edgard 080618 6 Edgard 080618 8/6/2018 0.2 0.2 0.2 11317974_OCR 1  0.2  
Entergy 081018 1 Entergy 081018 8/10/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Railroad 081018 2 Railroad 081018 8/10/2018 3.3 0.2 0.2 11317974_OCR 1  3.3  
Western 081018 3 Western 081018 8/10/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Levee 081018 4 Levee 081018 8/10/2018 0.3 0.2 0.2 11317974_OCR 1  0.3  
Hospital 081018 5 Hospital 081018 8/10/2018 0.6 0.2 0.2 11317974_OCR 1  0.6  
Edgard 081018 6 Edgard 081018 8/10/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Entergy 081518 1 Entergy 081518 8/15/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Railroad 081518 2 Railroad 081518 8/15/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Western 081518 3 Western 081518 8/15/2018 0.3 0.2 0.2 11317974_OCR 1  0.3  
Levee 081518 4 Levee 081518 8/15/2018 0.2 0.2 0.2 11317974_OCR 1  0.2  
Hospital 081518 5 Hospital 081518 8/15/2018 0.2 0.2 0.2 11317974_OCR 1  0.2  
Edgard 081518 6 Edgard 081518 8/15/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Entergy 082018 1 Entergy 082018 8/20/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
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Railroad 082018 2 Railroad 082018 8/20/2018 0.5 0.2 0.2 11317974_OCR 1  0.5  
Western 082018 3 Western 082018 8/20/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Levee 082018 4 Levee 082018 8/20/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Hospital 082018 5 Hospital 082018 8/20/2018 1 0.2 0.2 11317974_OCR 1 1 
Edgard 082018 6 Edgard 082018 8/20/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Railroad 082418 2 Railroad 082418 8/24/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Western 082418 3 Western 082418 8/24/2018 3.5 0.2 0.2 11317974_OCR 1  3.5  
Levee 082418 4 Levee 082418 8/24/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Hospital 082418 5 Hospital 082418 8/24/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Edgard 082418 6 Edgard 082418 8/24/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Entergy 082918 1 Entergy 082918 8/29/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Railroad 082918 2 Railroad 082918 8/29/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Western 082918 3 Western 082918 8/29/2018 0.5 0.2 0.2 11317974_OCR 1  0.5  
Levee 082918 4 Levee 082918 8/29/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Hospital 082918 5 Hospital 082918 8/29/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Edgard 082918 6 Edgard 082918 8/29/2018 ND 0.2 0.2 11317974_OCR 0  0.2  
Entergy 070418 1 Entergy 070418 7/4/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Railroad 070418 2 Railroad 070418 7/4/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Western 070418 3 Western 070418 7/4/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Levee 070418 4 Levee 070418 7/4/2018 0.8 0.2 0.2 11261710_OCR 1  0.8  
Hospital 070418 5 Hospital 070418 7/4/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Edgard 070418 6 Edgard 070418 7/4/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Entergy 070918 1 Entergy 070918 7/9/2018 0.2 0.2 0.2 11261710_OCR 1  0.2  
Railroad 070918 2 Railroad 070918 7/9/2018 0.2 0.2 0.2 11261710_OCR 1  0.2  
Western 070918 3 Western 070918 7/9/2018 13.2 0.2 0.2 11261710_OCR 1 13.2 
Levee 070918 4 Levee 070918 7/9/2018 15.8 0.2 0.2 11261710_OCR 1 15.8 
Hospital 070918 5 Hospital 070918 7/9/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Edgard 070918 6 Edgard 070918 7/9/2018 0.2 0.2 0.2 11261710_OCR 1  0.2  
Entergy 071318 1 Entergy 071318 7/13/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Railroad 071318 2 Railroad 071318 7/13/2018 2.4 0.2 0.2 11261710_OCR 1  2.4  
Western 071318 3 Western 071318 7/13/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Levee 071318 4 Levee 071318 7/13/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Hospital 071318 5 Hospital 071318 7/13/2018 0.6 0.2 0.2 11261710_OCR 1  0.6  
Edgard 071318 6 Edgard 071318 7/13/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Entergy 071818 1 Entergy 071818 7/18/2018 0.4 0.2 0.2 11261710_OCR 1  0.4  
Railroad 071818 2 Railroad 071818 7/18/2018 0.7 0.2 0.2 11261710_OCR 1  0.7  
Western 071818 3 Western 071818 7/18/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Levee 071818 4 Levee 071818 7/18/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Hospital 071818 5 Hospital 071818 7/18/2018 2 0.2 0.2 11261710_OCR 1 2 
Edgard 071818 6 Edgard 071818 7/18/2018 0.5 0.2 0.2 11261710_OCR 1  0.5  
Entergy 072318 1 Entergy 072318 7/23/2018 0.2 0.2 0.2 11261710_OCR 1  0.2  
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Railroad 072318 2 Railroad 072318 7/23/2018 3.3 0.2 0.2 11261710_OCR 1  3.3  
Western 072318 3 Western 072318 7/23/2018 1.3 0.2 0.2 11261710_OCR 1  1.3  
Levee 072318 4 Levee 072318 7/23/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Hospital 072318 5 Hospital 072318 7/23/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Edgard 072318 6 Edgard 072318 7/23/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Entergy 072718 1 Entergy 072718 7/27/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Railroad 072718 2 Railroad 072718 7/27/2018 1.6 0.2 0.2 11261710_OCR 1  1.6  
Western 072718 3 Western 072718 7/27/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Levee 072718 4 Levee 072718 7/27/2018 0.5 0.2 0.2 11261710_OCR 1  0.5  
Hospital 072718 5 Hospital 072718 7/27/2018 0.7 0.2 0.2 11261710_OCR 1  0.7  
Edgard 072718 6 Edgard 072718 7/27/2018 ND 0.2 0.2 11261710_OCR 0  0.2  
Entergy 060118 1 Entergy 060118 6/1/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Railroad 060118 2 Railroad 060118 6/1/2018 0.2 0.2 0.2 11217835_OCR 1  0.2  
Western 060118 3 Western 060118 6/1/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Levee 060118 4 Levee 060118 6/1/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Hospital 060118 5 Hospital 060118 6/1/2018 0.5 0.2 0.2 11217835_OCR 1  0.5  
Edgard 060118 6 Edgard 060118 6/1/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Entergy 060618 1 Entergy 060618 6/6/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Railroad 060618 2 Railroad 060618 6/6/2018 40.2 0.2 0.2 11217835_OCR 1 40.2 
Western 060618 3 Western 060618 6/6/2018 32.1 0.2 0.2 11217835_OCR 1 32.1 
Levee 060618 4 Levee 060618 6/6/2018 63.7 0.2 0.2 11217835_OCR 1 63.7 
Hospital 060618 5 Hospital 060618 6/6/2018 47.1 0.2 0.2 11217835_OCR 1 47.1 
Edgard 060618 6 Edgard 060618 6/6/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Entergy 061118 1 Entergy 061118 6/11/2018 0.6 0.2 0.2 11217835_OCR 1  0.6  
Railroad 061118 2 Railroad 061118 6/11/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Western 061118 3 Western 061118 6/11/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Levee 061 118 4 Levee 061 118 6/1/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Hospital 061118 5 Hospital 061118 6/11/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Edgard 061118 6 Edgard 061118 6/11/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Entergy 061518 1 Entergy 061518 6/15/2018 4.6 0.2 0.2 11217835_OCR 1  4.6  
Railroad 061518 2 Railroad 061518 6/15/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Western 061518 3 Western 061518 6/15/2018 4.1 0.2 0.2 11217835_OCR 1  4.1  
Levee 061518 4 Levee 061518 6/15/2018 0.8 0.2 0.2 11217835_OCR 1  0.8  
Hospital 061518 5 Hospital 061518 6/15/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Edgard 061518 6 Edgard 061518 6/15/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Entergy 062018 1 Entergy 062018 6/20/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Railroad 062018 2 Railroad 062018 6/20/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Western 062018 3 Western 062018 6/20/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Levee 062018 4 Levee 062018 6/20/2018 0.5 0.2 0.2 11217835_OCR 1  0.5  
Hospital 062018 5 Hospital 062018 6/20/2018 0.4 0.2 0.2 11217835_OCR 1  0.4  
Edgard 062018 6 Edgard 062018 6/20/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
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Entergy 062518 1 Entergy 062518 6/25/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Railroad 062518 2 Railroad 062518 6/25/2018 1.4 0.2 0.2 11217835_OCR 1  1.4  
Western 062518 3 Western 062518 6/25/2018 0.5 0.2 0.2 11217835_OCR 1  0.5  
Levee 062518 4 Levee 062518 6/25/2018 0.8 0.2 0.2 11217835_OCR 1  0.8  
Hospital 062518 5 Hospital 062518 6/25/2018 1.2 0.2 0.2 11217835_OCR 1  1.2  
Edgard 062518 6 Edgard 062518 6/25/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Entergy 062918 1 Entergy 062918 6/29/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Railroad 062918 2 Railroad 062918 6/29/2018 0.9 0.2 0.2 11217835_OCR 1  0.9  
Western 062918 3 Western 062918 6/29/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Levee 062918 4 Levee 062918 6/29/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Hospital 062918 5 Hospital 062918 6/29/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Edgard 062918 6 Edgard 062918 6/29/2018 ND 0.2 0.2 11217835_OCR 0  0.2  
Entergy 050418 1 Entergy 050418 5/4/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Railroad 050418 2 Railroad 050418 5/4/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Western 050418 3 Western 050418 5/4/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Levee 050418 4 Levee 050418 5/4/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Hospital 050418 5 Hospital 050418 5/4/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Edgard 050418 6 Edgard 050418 5/4/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Entergy 050918 1 Entergy 050918 5/9/2018 11.2 0.2 0.2 11186832_OCR 1 11.2 
Railroad 050918 2 Railroad 050918 5/9/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Western 050918 3 Western 050918 5/9/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Levee 050918 4 Levee 050918 5/9/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Hospital 050918 5 Hospital 050918 5/9/2018 0.2 0.2 0.2 11186832_OCR 1  0.2  
Edgard 050918 6 Edgard 050918 5/9/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Entergy 051418 1 Entergy 051418 5/14/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Railroad 051418 2 Railroad 051418 5/14/2018 0.7 0.2 0.2 11186832_OCR 1  0.7  
Western 051418 3 Western 051418 5/14/2018 0.9 0.2 0.2 11186832_OCR 1  0.9  
Levee 051418 4 Levee 051418 5/14/2018 0.8 0.2 0.2 11186832_OCR 1  0.8  
Hospital 051418 5 Hospital 051418 5/14/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Edgard 051418 6 Edgard 051418 5/14/2018 0.4 0.2 0.2 11186832_OCR 1  0.4  
Entergy 051818 1 Entergy 051818 5/18/2018 0.5 0.2 0.2 11186832_OCR 1  0.5  
Railroad 051818 2 Railroad 051818 5/18/2018 1.1 0.2 0.2 11186832_OCR 1  1.1  
Western 051818 3 Western 051818 5/18/2018 0.2 0.2 0.2 11186832_OCR 1  0.2  
Levee 051818 4 Levee 051818 5/18/2018 0.2 0.2 0.2 11186832_OCR 1  0.2  
Hospital 051818 5 Hospital 051818 5/18/2018 0.4 0.2 0.2 11186832_OCR 1  0.4  
Edgard 051818 6 Edgard 051818 5/18/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Entergy 052318 1 Entergy 052318 5/23/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Railroad 052318 2 Railroad 052318 5/23/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Western 052318 3 Western 052318 5/23/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Levee 052318 4 Levee 052318 5/23/2018 0.2 0.2 0.2 11186832_OCR 1  0.2  
Hospital 052318 5 Hospital 052318 5/23/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
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Edgard 052318 6 Edgard 052318 5/23/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Entergy 052818 1 Entergy 052818 5/28/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Railroad 052818 2 Railroad 052818 5/28/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Western 052818 3 Western 052818 5/28/2018 1.9 0.2 0.2 11186832_OCR 1  1.9  
Levee 052818 4 Levee 052818 5/28/2018 2.6 0.2 0.2 11186832_OCR 1  2.6  
Hospital 052818 5 Hospital 052818 5/28/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Edgard 052818 6 Edgard 052818 5/28/2018 ND 0.2 0.2 11186832_OCR 0  0.2  
Entergy 040218 1 Entergy 040218 4/2/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Railroad 040218 2 Railroad 040218 4/2/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Western 040218 3 Western 040218 4/2/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Levee 040218 4 Levee 040218 4/2/2018 VOID 0.2 0.2 11137730_OCR 0 VOID  
Hospital 040218 5 Hospital 040218 4/2/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Edgard 040218 6 Edgard 040218 4/2/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Entergy 040618 1 Entergy 040618 4/6/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Railroad 040618 2 Railroad 040618 4/6/2018 0.3 0.2 0.2 11137730_OCR 1  0.3  
Western 040618 3 Western 040618 4/6/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Levee 040618 4 Levee 040618 4/6/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Hospital 040618 5 Hospital 040618 4/6/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Edgard 040618 6 Edgard 040618 4/6/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Entergy 041118 1 Entergy 041118 4/11/2018 4.5 0.2 0.2 11137730_OCR 1  4.5  
Railroad 041118 2 Railroad 041118 4/11/2018 3 0.2 0.2 11137730_OCR 1 3 
Western 041118 3 Western 041118 4/11/2018 7.4 0.2 0.2 11137730_OCR 1  7.4  
Levee 041118 4 Levee 041118 4/11/2018 4.1 0.2 0.2 11137730_OCR 1  4.1  
Hospital 041118 5 Hospital 041118 4/11/2018 5.4 0.2 0.2 11137730_OCR 1  5.4  
Edgard 041118 6 Edgard 041118 4/11/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Entergy 041618 1 Entergy 041618 4/16/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Railroad 041618 2 Railroad 041618 4/16/2018 13.7 0.2 0.2 11137730_OCR 1 13.7 
Western 041618 3 Western 041618 4/16/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Levee 041618 4 Levee 041618 4/16/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Hospital 041618 5 Hospital 041618 4/16/2018 39.1 0.2 0.2 11137730_OCR 1 39.1 
Edgard 041618 6 Edgard 041618 4/16/2018 VOID 0.2 0.2 11137730_OCR 0 VOID  
Entergy 042018 1 Entergy 042018 4/20/2018 3.5 0.2 0.2 11137730_OCR 1  3.5  
Railroad 042018 2 Railroad 042018 4/20/2018 0.6 0.2 0.2 11137730_OCR 1  0.6  
Western 042018 3 Western 042018 4/20/2018 22.8 0.2 0.2 11137730_OCR 1 22.8 
Levee 042018 4 Levee 042018 4/20/2018 5.5 0.2 0.2 11137730_OCR 1  5.5  
Hospital 042018 5 Hospital 042018 4/20/2018 0.8 0.2 0.2 11137730_OCR 1  0.8  
Edgard 042018 6 Edgard 042018 4/20/2018 2.1 0.2 0.2 11137730_OCR 1  2.1  
Entergy 042418 1 Entergy 042418 4/24/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Railroad 042418 2 Railroad 042418 4/24/2018 2.4 0.2 0.2 11137730_OCR 1  2.4  
Western 042418 3 Western 042418 4/24/2018 0.4 0.2 0.2 11137730_OCR 1  0.4  
Levee 042418 4 Levee 042418 4/24/2018 6 0.2 0.2 11137730_OCR 1 6 
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Hospital 042418 5 Hospital 042418 4/24/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Edgard 042418 6 Edgard 042418 4/24/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Entergy 042718 1 Entergy 042718 4/27/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Railroad 042718 2 Railroad 042718 4/27/2018 4.2 0.2 0.2 11137730_OCR 1  4.2  
Western 042718 3 Western 042718 4/27/2018 6.8 0.2 0.2 11137730_OCR 1  6.8  
Levee 042718 4 Levee 042718 4/27/2018 20.6 0.2 0.2 11137730_OCR 1 20.6 
Hospital 042718 5 Hospital 042718 4/27/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Edgard 042718 6 Edgard 042718 4/27/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Entergy 043018 1 Entergy 043018 4/30/2018 0.2 0.2 0.2 11137730_OCR 1  0.2  
Railroad 043018 2 Railroad 043018 4/30/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Western 043018 3 Western 043018 4/30/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Levee 043018 4 Levee 043018 4/30/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Hospital 043018 5 Hospital 043018 4/30/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
Edgard 043018 6 Edgard 043018 4/30/2018 ND 0.2 0.2 11137730_OCR 0  0.2  
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IN THE UNITED STATES DISTRICT COURT  
FOR THE EASTERN DISTRICT OF LOUISIANNA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


Civ. No. 


DECLARATION OF RICHARD A. WAYLAND 


Pursuant to 28 U.S.C. § 1746, I, Richard A. Wayland, declare as follows: 


1. I am the director of the U.S. Environmental Protection Agency’s Air Quality Assessment 


Division, in the Office of Air Quality Planning & Standards. I have been in this position since 


2008 and lead the division responsible for the overall management of the national air quality 


modeling, ambient monitoring, emissions inventory, source measurement, and data analysis 


programs. As such, I am familiar with the data stored in EPA’s Air Quality System (AQS) and 


the use of that data in regulatory and non-regulatory decisions. 


2. The document attached hereto as Attachment 1 is a true and accurate copy of data from 


an official recordkeeping system in the custody of the U.S. Environmental Protection Agency 


(“EPA”). 


3. Attachment 1 contains data exported from the EPA’s Air Quality System (AQS) 


database. 
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4. AQS serves as the national repository for ambient air quality measurements and 


descriptive information about the locations where the ambient air quality data are collected. 


5. The data in AQS comes from multiple sources. It contains information about ambient 


levels of certain pollutants and other substances reported to the EPA by state, local, and tribal air 


pollution control agencies pursuant to requirements under the Clean Air Act and 40 CFR part 58. 


AQS also contains similar data collected by the EPA or its contractors. AQS and its predecessor 


databases have been accepting and storing data for more than 50 years. AQS currently contains 


more than 3 billion measurements. 


6. Entities reporting data to AQS are required to report the measured data, along with 


metadata about location, monitoring equipment, and date of the measurements along with 


associated quality assurance data. The metadata is entered using codes. For example, AQS 


contains a field named “Parameter.” One of the codes used in the Parameter field is 43835. In the 


Parameter field, this code means that the parameter being measured is the concentration of 


chloroprene. The codes used in AQS are published on the EPA AQS website at https://www.epa. 


gov/aqs/aqs-code-list. Further information about the meaning of codes used in AQS is available 


on other portions of EPA’s public AQS website, including the linked paged available at https:// 


www.epa.gov/aqs/aqs-code-list. 


7. Data in AQS is reliable and is used by EPA to assess air quality, to make official 


determinations regarding attainment of air quality standards under the Clean Air Act, to perform 


air modelling in the course of reviewing permits for regulated facilities, and to prepare reports 


for Congress, among other things. 
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8. AQS has an interface that accurately exports data meeting certain criteria. Data exported 


from AQS takes the form of delimited text files, which are readily converted to Microsoft Excel 


Workbooks. 


9. Attachment 1 is a Microsoft Excel Workbook containing data exported from AQS using 


the interface. 


10. The data in Attachment 1 is all of the data in AQS about ambient chloroprene 


concentrations at the six locations (Site IDs 8001 through 8006). 


I declare under penalty of perjury that the foregoing is true and correct. 


February 2, 2023 Executed on: Digitally signed byWayland, Wayland, Richard 
Date: 2023.02.02 12:32:46Richard -05'00' 


RICHARD A. WAYLAND 
Air Quality Assessment Division 
Office of Air Quality Planning & Standards 
U.S. Environmental Protection Agency 


3 



https://2023.02.02





Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 5 of 54 


Attachment 1 







+ + + + + + + + + + + + + + + + + + + + + + + + + + + ~ 


+- + t .. +- + +- + t .. +- + t .. +- .. +- + t .. +- + t .. + t .. ,-


+ + +- + + + + + +- + + + +- + + + + + +- + + + +- + + +- + ~ 


+- + t .. +- + +- + t .. +- + t .. +- .. +- + t .. +- + t .. + t .. ,-


+ + +- + + + + + +- + + + +- + + + + + +- + + + +- + + +- + ~ 


+- + t .. +- + +- + t .. +- + t .. +- .. +- + t .. +- + t .. + t .. ,-


+ + +- + + + + + +- + + + +- + + + + + +- + + + +- + + +- + ~ 


+- + t .. +- + +- + t .. +- + t .. +- .. +- + t .. +- + t .. + t .. ,-


+ + +- + + + + + +- + + + +- + + + + + +- + + + +- + + +- + ~ 


+- + t .. +- + +- + t .. +- + t .. +- .. +- + t .. +- + t .. + t .. ,-


+ + +- + + + + + +- + + + +- + + + + + +- + + + +- + + +- + ~ 


+- + t + +- + +- + t + +- + t + +- + +- + t + +- + t + + t + ,-


~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 


C
ase 2:23-cv-00735-C


JB
-M


B
N


 
D


ocum
ent 9-13 


F
iled 03/20/23 


P
age 6 of 54


AQ
Sdata.xlsx 


#
RD


 Action
 


Code 
State


 
Code 


County
 


Code 
Site


ID
 
Param


eter 
Date 


Start
Tim


e 
PO


C 
Sam


ple
Duration 


Unit 
M
ethod 


Sam
ple


 
Value 


Null
Data
Code 


Sam
pling


Frequency 


M
onitor


Protocol 
(M


P)ID
 
Q
ualifier


 
1 


Q
ualifier


 
2 


Q
ualifier


 
3 


Q
ualifier


 
4 


Q
ualifier


 
5 


Q
ualifier


 
6 


Q
ualifier


 
7 


Q
ualifier


 
8 


Q
ualifier


 
9 


Q
ualifier


 
10 


Alternate
 


M
DL 


Uncertainty 
RD


 
I 


22 
095 


8001 
43835 20160524 


10:30 
1 


7 
008 


149 
0 


Y 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160530 


11:30 
1 


7 
008 


149 
4.82 


Y 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160602 


00:00 
1 


7 
008 


149 
0.023 


SQ
 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160602 
00:00 


2 
7 


008 
149 


0.013 
SQ


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160605 


12:00 
1 


7 
008 


149 
0.223 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160608 
11:10 


1 
7 


008 
149 


1.29 
Y 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160611 
11:09 


1 
7 


008 
149 


0.352 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160614 


13:10 
1 


7 
008 


149 
2.98 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160617 
12:02 


1 
7 


008 
149 


0.822 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160620 


13:12 
1 


7 
008 


149 
0.189 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160623 
12:43 


1 
7 


008 
149 


2.08 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160626 


11:22 
1 


7 
008 


149 
0.445 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160629 
11:21 


1 
7 


008 
149 


0 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160702 


11:35 
1 


7 
008 


149 
1.18 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160705 
11:48 


1 
7 


008 
149 


2.65 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160708 


11:49 
1 


7 
008 


149 
1.66 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160708 
11:49 


2 
7 


008 
149 


1.83 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160711 


11:48 
1 


7 
008 


149 
0.064 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160714 
11:56 


1 
7 


008 
149 


0.423 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160714 


11:56 
2 


7 
008 


149 
0.477 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160717 
12:21 


1 
7 


008 
149 


0 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160720 


11:44 
1 


7 
008 


149 
0.292 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160723 
12:26 


1 
7 


008 
149 


2.76 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160726 


12:10 
1 


7 
008 


149 
0.989 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160726 
12:10 


2 
7 


008 
149 


1.02 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160729 


12:06 
1 


7 
008 


149 
3.09 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160729 
12:06 


2 
7 


008 
149 


2.97 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160801 


12:58 
1 


7 
008 


149 
1.81 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160801 
12:58 


2 
7 


008 
149 


1.64 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160804 


11:38 
1 


7 
008 


149 
1.51 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160807 
12:26 


1 
7 


008 
149 


0.228 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160810 


12:50 
1 


7 
008 


149 
0.669 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160810 
12:50 


2 
7 


008 
149 


0.616 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160813 


12:00 
1 


7 
008 


149 
AA


 
RD


 
I 


22 
095 


8001 
43835 


20160816 
12:00 


1 
7 


008 
149 


BB 
RD


 
I 


22 
095 


8001 
43835 


20160819 
12:00 


1 
7 


008 
149 


BB 
RD


 
I 


22 
095 


8001 
43835 


20160822 
12:52 


2 
7 


008 
149 


6.34 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160822 


12:54 
1 


7 
008 


149 
6.61 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160825 
11:58 


1 
7 


008 
149 


0.379 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160828 


11:54 
1 


7 
008 


149 
0 


ND
 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160831 
12:38 


1 
7 


008 
149 


0 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160903 


12:10 
1 


7 
008 


149 
2.11 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160906 
12:33 


1 
7 


008 
149 


0.322 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160909 


12:22 
1 


7 
008 


149 
0.218 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160912 
11:32 


1 
7 


008 
149 


0 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160915 


12:44 
1 


7 
008 


149 
0 


ND
 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160918 
12:32 


1 
7 


008 
149 


0.021 
SQ


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160918 


12:32 
2 


7 
008 


149 
0.017 


SQ
 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160921 
12:18 


1 
7 


008 
149 


0 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160924 


11:13 
1 


7 
008 


149 
0 


ND
 


.01 
RD


 
I 


22 
095 


8001 
43835 


20160927 
12:56 


1 
7 


008 
149 


0.083 
.01 


RD
 


I 
22 


095 
8001 


43835 
20160930 


13:13 
1 


7 
008 


149 
0 


ND
 


.01 
RD


 
I 


22 
095 


8001 
43835 


20161003 
12:28 


1 
7 


008 
149 


1.67 
.01 


RD
 


I 
22 


095 
8001 


43835 
20161006 


12:03 
1 


7 
008 


149 
0.194 


.01 
RD


 
I 


22 
095 


8001 
43835 


20161009 
11:49 


1 
7 


008 
149 


0 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20161012 


11:35 
1 


7 
008 


149 
0.071 


.01 
RD


 
I 


22 
095 


8001 
43835 


20161015 
08:52 


1 
7 


008 
149 


0 
ND


 
.01 


RD
 


I 
22 


095 
8001 


43835 
20161018 


11:45 
1 


7 
008 


149 
0 


ND
 


.01 


Page
1
of49 







Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 7 of 54
AQSdata.xlsx 


RD I 22 095 8001 43835 20161021 12:52 1 7 008 149 0.020 SQ .01 
RD I 22 095 8001 43835 20161024 12:21 1 7 008 149 12.0 DI .029 
RD I 22 095 8001 43835 20161027 11:38 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20161030 12:15 1 7 008 149 7.59 .01 
RD I 22 095 8001 43835 20161102 11:35 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20161105 11:55 1 7 008 149 0.033 .01 
RD I 22 095 8001 43835 20161108 13:32 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20161111 11:31 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20161114 11:41 1 7 008 149 16.5 DI .057 
RD I 22 095 8001 43835 20161117 11:44 1 7 008 149 0.229 .01 
RD I 22 095 8001 43835 20161120 12:24 1 7 008 149 18.4 DI .029 
RD I 22 095 8001 43835 20161123 12:03 1 7 008 149 1.04 .01 
RD I 22 095 8001 43835 20161123 12:03 2 7 008 149 1.03 .01 
RD I 22 095 8001 43835 20161126 12:47 1 7 008 149 0.005 MD .01 
RD I 22 095 8001 43835 20161129 12:23 1 7 008 149 0.060 .01 
RD I 22 095 8001 43835 20161202 15:28 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20161205 12:46 1 7 008 149 0.217 .01 
RD I 22 095 8001 43835 20161208 11:41 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20161211 12:21 1 7 008 149 0.673 .01 
RD I 22 095 8001 43835 20161214 12:59 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20161217 12:42 1 7 008 149 0.612 .01 
RD I 22 095 8001 43835 20161220 12:23 1 7 008 149 0.886 .01 
RD I 22 095 8001 43835 20161223 12:58 1 7 008 149 0 2 ND .01 
RD I 22 095 8001 43835 20161226 12:53 1 7 008 149 0.064 .01 
RD I 22 095 8001 43835 20161229 12:12 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170101 12:51 1 7 008 149 0.761 .01 
RD I 22 095 8001 43835 20170101 12:51 2 7 008 149 0.795 .01 
RD I 22 095 8001 43835 20170104 11:47 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170107 12:34 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170110 13:07 1 7 008 149 0.023 SQ .01 
RD I 22 095 8001 43835 20170113 13:11 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170116 12:33 1 7 008 149 0.144 .01 
RD I 22 095 8001 43835 20170119 11:54 1 7 008 149 0.490 .01 
RD I 22 095 8001 43835 20170119 11:54 2 7 008 149 0.549 .01 
RD I 22 095 8001 43835 20170122 11:47 1 7 008 149 0.006 MD .01 
RD I 22 095 8001 43835 20170125 13:28 1 7 008 149 0.082 .01 
RD I 22 095 8001 43835 20170125 13:28 2 7 008 149 0.082 .01 
RD I 22 095 8001 43835 20170128 13:20 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170131 11:31 1 7 008 149 0.014 SQ .01 
RD I 22 095 8001 43835 20170131 11:31 2 7 008 149 0.015 SQ .01 
RD I 22 095 8001 43835 20170203 12:46 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170206 12:05 1 7 008 149 0.014 SQ .01 
RD I 22 095 8001 43835 20170209 12:49 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170212 12:04 1 7 008 149 0.011 SQ .01 
RD I 22 095 8001 43835 20170215 12:45 1 7 008 149 0 ND .01 
RD I 22 095 8001 43835 20170218 13:13 1 7 008 149 0.031 SQ .01 
RD I 22 095 8001 43835 20170221 12:21 1 7 008 149 0.044 .01 
RD I 22 095 8001 43835 20170224 12:52 1 7 008 149 3.05 .02 
RD I 22 095 8001 43835 20170227 11:04 1 7 008 149 0.351 .02 
RD I 22 095 8001 43835 20170302 11:55 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170305 13:21 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170308 12:04 1 7 008 149 0.013 MD .02 
RD I 22 095 8001 43835 20170311 14:15 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170314 14:26 1 7 008 149 0.007 MD .02 
RD I 22 095 8001 43835 20170317 12:33 1 7 008 149 0.155 .02 
RD I 22 095 8001 43835 20170320 13:34 1 7 008 149 3.67 .02 
RD I 22 095 8001 43835 20170323 11:51 1 7 008 149 0.007 MD .02 
RD I 22 095 8001 43835 20170326 12:27 1 7 008 149 0.009 MD .02 
RD I 22 095 8001 43835 20170329 13:12 1 7 008 149 0.737 .02 
RD I 22 095 8001 43835 20170401 10:22 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170404 12:50 1 7 008 149 1.03 .02 
RD I 22 095 8001 43835 20170407 12:56 1 7 008 149 0.290 .02 


Page 2 of 49 







Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 8 of 54
AQSdata.xlsx 


RD I 22 095 8001 43835 20170410 13:35 1 7 008 149 0.010 MD .02 
RD I 22 095 8001 43835 20170413 14:08 1 7 008 149 0.060 SQ .02 
RD I 22 095 8001 43835 20170416 11:41 1 7 008 149 0.076 .02 
RD I 22 095 8001 43835 20170419 13:58 1 7 008 149 0.030 SQ .02 
RD I 22 095 8001 43835 20170422 09:59 1 7 008 149 0.064 .02 
RD I 22 095 8001 43835 20170425 13:02 1 7 008 149 0.066 .02 
RD I 22 095 8001 43835 20170428 13:22 1 7 008 149 0.008 MD .02 
RD I 22 095 8001 43835 20170501 13:07 1 7 008 149 4.86 .02 
RD I 22 095 8001 43835 20170501 13:07 2 7 008 149 4.84 .02 
RD I 22 095 8001 43835 20170504 13:41 1 7 008 149 0.086 .02 
RD I 22 095 8001 43835 20170507 13:31 1 7 008 149 4.10 .02 
RD I 22 095 8001 43835 20170510 12:38 1 7 008 149 0.068 .02 
RD I 22 095 8001 43835 20170513 13:46 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170516 11:42 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170519 13:07 1 7 008 149 0.005 MD .02 
RD I 22 095 8001 43835 20170522 13:02 1 7 008 149 0.017 MD .02 
RD I 22 095 8001 43835 20170525 12:50 1 7 008 149 0.045 SQ .02 
RD I 22 095 8001 43835 20170528 13:36 1 7 008 149 0.200 .02 
RD I 22 095 8001 43835 20170531 12:01 1 7 008 149 0.028 SQ .02 
RD I 22 095 8001 43835 20170603 13:43 1 7 008 149 0.207 .02 
RD I 22 095 8001 43835 20170606 13:28 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170609 12:25 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170612 12:52 1 7 008 149 0.209 .02 
RD I 22 095 8001 43835 20170615 11:01 1 7 008 149 9.90 DI .039 
RD I 22 095 8001 43835 20170615 11:01 2 7 008 149 9.99 DI .039 
RD I 22 095 8001 43835 20170618 12:22 1 7 008 149 0.682 .02 
RD I 22 095 8001 43835 20170621 10:46 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170624 13:38 1 7 008 149 0.106 .02 
RD I 22 095 8001 43835 20170627 13:11 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170630 13:49 1 7 008 149 1.24 .02 
RD I 22 095 8001 43835 20170703 13:12 1 7 008 149 1.67 .02 
RD I 22 095 8001 43835 20170706 13:44 1 7 008 149 0.260 .02 
RD I 22 095 8001 43835 20170709 13:12 1 7 008 149 0.092 .02 
RD I 22 095 8001 43835 20170712 13:48 1 7 008 149 0.323 .02 
RD I 22 095 8001 43835 20170715 13:40 1 7 008 149 3.08 .02 
RD I 22 095 8001 43835 20170718 12:05 1 7 008 149 1.52 .02 
RD I 22 095 8001 43835 20170721 13:14 1 7 008 149 0.557 .02 
RD I 22 095 8001 43835 20170724 12:29 1 7 008 149 0.753 .02 
RD I 22 095 8001 43835 20170727 13:31 1 7 008 149 2.52 .02 
RD I 22 095 8001 43835 20170730 13:38 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170802 13:12 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170805 12:48 1 7 008 149 0.252 .02 
RD I 22 095 8001 43835 20170808 13:30 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170811 13:30 1 7 008 149 1.29 .02 
RD I 22 095 8001 43835 20170814 12:25 1 7 008 149 0.380 .02 
RD I 22 095 8001 43835 20170817 13:12 1 7 008 149 0.941 .02 
RD I 22 095 8001 43835 20170820 11:22 1 7 008 149 0.097 .02 
RD I 22 095 8001 43835 20170823 12:23 1 7 008 149 0.214 .02 
RD I 22 095 8001 43835 20170826 10:47 1 7 008 149 0.047 SQ .02 
RD I 22 095 8001 43835 20170829 12:37 1 7 008 149 0.026 SQ .02 
RD I 22 095 8001 43835 20170901 11:34 1 7 008 149 0.035 SQ .02 
RD I 22 095 8001 43835 20170904 12:13 1 7 008 149 1.08 .02 
RD I 22 095 8001 43835 20170907 11:23 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170910 13:29 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20170913 11:58 1 7 008 149 0.428 .02 
RD I 22 095 8001 43835 20170913 11:58 2 7 008 149 0.478 .02 
RD I 22 095 8001 43835 20170916 13:47 1 7 008 149 0.357 .02 
RD I 22 095 8001 43835 20170919 11:45 1 7 008 149 1.85 .02 
RD I 22 095 8001 43835 20170919 11:45 2 7 008 149 2.05 .02 
RD I 22 095 8001 43835 20170922 12:03 1 7 008 149 0.257 .02 
RD I 22 095 8001 43835 20170925 14:04 1 7 008 149 0.005 MD .02 
RD I 22 095 8001 43835 20170928 12:39 1 7 008 149 0.979 .02 
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RD I 22 095 8001 43835 20171001 12:37 1 7 008 149 0.009 MD .02 
RD I 22 095 8001 43835 20171004 12:36 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20171007 12:32 1 7 008 149 0.016 MD .02 
RD I 22 095 8001 43835 20171010 12:27 1 7 008 149 0.272 .02 
RD I 22 095 8001 43835 20171013 11:10 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20171016 11:54 1 7 008 149 0.012 MD .02 
RD I 22 095 8001 43835 20171019 12:23 1 7 008 149 0.010 MD .02 
RD I 22 095 8001 43835 20171022 13:05 1 7 008 149 0.036 SQ .02 
RD I 22 095 8001 43835 20171025 12:32 1 7 008 149 11.9 DI .039 
RD I 22 095 8001 43835 20171028 12:18 1 7 008 149 0.007 MD .02 
RD I 22 095 8001 43835 20171031 13:30 1 7 008 149 0.007 MD .02 
RD I 22 095 8001 43835 20171031 13:30 2 7 008 149 0.010 MD .02 
RD I 22 095 8001 43835 20171103 12:58 1 7 008 149 0.035 SQ .02 
RD I 22 095 8001 43835 20171106 12:51 1 7 008 149 0.397 .02 
RD I 22 095 8001 43835 20171106 12:51 2 7 008 149 0.377 .02 
RD I 22 095 8001 43835 20171109 14:14 1 7 008 149 0.007 MD .02 
RD I 22 095 8001 43835 20171112 12:48 1 7 008 149 0.008 MD .02 
RD I 22 095 8001 43835 20171115 12:08 1 7 008 149 0.010 MD .02 
RD I 22 095 8001 43835 20171118 12:40 1 7 008 149 0.053 SQ .02 
RD I 22 095 8001 43835 20171121 13:19 1 7 008 149 0.010 MD .02 
RD I 22 095 8001 43835 20171124 11:31 1 7 008 149 24.6 DI .087 
RD I 22 095 8001 43835 20171127 12:38 1 7 008 149 0.019 MD .02 
RD I 22 095 8001 43835 20171130 12:53 1 7 008 149 0.035 SQ .02 
RD I 22 095 8001 43835 20171203 13:52 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20171206 14:00 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20171209 13:48 1 7 008 149 0.076 .02 
RD I 22 095 8001 43835 20171212 14:36 1 7 008 149 0.135 .02 
RD I 22 095 8001 43835 20171215 13:43 1 7 008 149 0.005 MD .02 
RD I 22 095 8001 43835 20171218 14:38 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20171221 11:48 1 7 008 149 0.071 .02 
RD I 22 095 8001 43835 20171224 14:41 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20171227 13:12 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20171230 13:51 1 7 008 149 0 ND .02 
RD I 22 095 8001 43835 20180102 14:11 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180105 12:31 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180108 13:46 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180111 13:27 1 7 008 149 0.458 .0129 
RD I 22 095 8001 43835 20180114 13:52 1 7 008 149 1.48 .0129 
RD I 22 095 8001 43835 20180118 14:52 1 7 008 149 1.53 .0129 
RD I 22 095 8001 43835 20180121 14:40 1 7 008 149 0.490 .0129 
RD I 22 095 8001 43835 20180124 13:24 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180127 13:08 1 7 008 149 0.00610 MD .0129 
RD I 22 095 8001 43835 20180130 13:32 1 7 008 149 0.0305 SQ .0129 
RD I 22 095 8001 43835 20180202 12:22 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180205 12:24 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180208 14:22 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180211 14:47 1 7 008 149 0.00920 MD .0129 
RD I 22 095 8001 43835 20180214 13:38 1 7 008 149 AA 
RD I 22 095 8001 43835 20180217 14:23 1 7 008 149 1.09 .0129 
RD I 22 095 8001 43835 20180220 13:41 1 7 008 149 0.00870 MD .0129 
RD I 22 095 8001 43835 20180223 11:18 1 7 008 149 0.0163 SQ .0129 
RD I 22 095 8001 43835 20180226 10:16 1 7 008 149 0.00640 MD .0129 
RD I 22 095 8001 43835 20180301 11:16 1 7 008 149 0.00580 MD .0129 
RD I 22 095 8001 43835 20180304 14:06 1 7 008 149 0.0242 SQ .0129 
RD I 22 095 8001 43835 20180307 13:00 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180310 11:18 1 7 008 149 0.0259 SQ .0129 
RD I 22 095 8001 43835 20180313 11:32 1 7 008 149 0.0628 .0129 
RD I 22 095 8001 43835 20180316 10:40 1 7 008 149 0.292 .0129 
RD I 22 095 8001 43835 20180319 12:02 1 7 008 149 0.0548 .0129 
RD I 22 095 8001 43835 20180322 13:55 1 7 008 149 0.758 .0129 
RD I 22 095 8001 43835 20180325 11:25 1 7 008 149 0.0314 SQ .0129 
RD I 22 095 8001 43835 20180328 11:03 1 7 008 149 0.0289 SQ .0129 
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RD I 22 095 8001 43835 20180331 12:10 1 7 008 149 0.0146 SQ .0129 
RD I 22 095 8001 43835 20180403 12:05 1 7 008 149 0.135 .0129 
RD I 22 095 8001 43835 20180406 11:10 1 7 008 149 0.0191 SQ .0129 
RD I 22 095 8001 43835 20180409 11:36 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180412 10:13 1 7 008 149 0.00490 MD .0129 
RD I 22 095 8001 43835 20180415 13:15 1 7 008 149 0.00510 MD .0129 
RD I 22 095 8001 43835 20180418 11:35 1 7 008 149 0.412 .0129 
RD I 22 095 8001 43835 20180418 11:35 2 7 008 149 0.498 .0129 
RD I 22 095 8001 43835 20180421 13:10 1 7 008 149 0.00710 MD .0129 
RD I 22 095 8001 43835 20180424 10:40 1 7 008 149 0.0332 SQ .0129 
RD I 22 095 8001 43835 20180427 11:11 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180430 12:53 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180503 11:01 1 7 008 149 0.00820 Y MD .0129 
RD I 22 095 8001 43835 20180506 14:41 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180509 14:36 1 7 008 149 0.0905 .0129 
RD I 22 095 8001 43835 20180512 11:55 1 7 008 149 0.00510 Y MD .0129 
RD I 22 095 8001 43835 20180515 13:07 1 7 008 149 0.0624 .0129 
RD I 22 095 8001 43835 20180518 13:04 1 7 008 149 0.120 .0129 
RD I 22 095 8001 43835 20180518 13:04 2 7 008 149 0.121 .0129 
RD I 22 095 8001 43835 20180521 14:58 1 7 008 149 0.193 .0129 
RD I 22 095 8001 43835 20180524 13:48 1 7 008 149 0.0163 SQ .0129 
RD I 22 095 8001 43835 20180527 12:47 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180530 13:44 1 7 008 149 0.282 .0129 
RD I 22 095 8001 43835 20180602 14:06 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180602 14:06 2 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180605 14:27 1 7 008 149 0.167 .0129 
RD I 22 095 8001 43835 20180608 15:07 1 7 008 149 1.50 .0129 
RD I 22 095 8001 43835 20180611 14:48 1 7 008 149 BH .0129 
RD I 22 095 8001 43835 20180614 14:58 1 7 008 149 0.264 .0129 
RD I 22 095 8001 43835 20180617 14:30 1 7 008 149 0.0856 .0129 
RD I 22 095 8001 43835 20180620 14:40 1 7 008 149 0.168 .0129 
RD I 22 095 8001 43835 20180623 13:13 1 7 008 149 0.821 .0129 
RD I 22 095 8001 43835 20180623 13:13 2 7 008 149 0.946 .0129 
RD I 22 095 8001 43835 20180626 14:49 1 7 008 149 0.209 .0129 
RD I 22 095 8001 43835 20180629 14:15 1 7 008 149 0.0796 .0129 
RD I 22 095 8001 43835 20180702 14:16 1 7 008 149 0.0606 .0129 
RD I 22 095 8001 43835 20180705 11:30 1 7 008 149 0.0415 .0129 
RD I 22 095 8001 43835 20180708 14:41 1 7 008 149 0.0103 MD .0129 
RD I 22 095 8001 43835 20180711 14:05 1 7 008 149 BH .0129 
RD I 22 095 8001 43835 20180714 13:13 1 7 008 149 0.0654 .0129 
RD I 22 095 8001 43835 20180717 12:44 1 7 008 149 0.148 .0129 
RD I 22 095 8001 43835 20180720 13:17 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180723 11:22 1 7 008 149 0.0236 SQ .0129 
RD I 22 095 8001 43835 20180726 14:02 1 7 008 149 0.127 .0129 
RD I 22 095 8001 43835 20180729 13:43 1 7 008 149 0.233 .0129 
RD I 22 095 8001 43835 20180801 14:47 1 7 008 149 0.0212 SQ .0129 
RD I 22 095 8001 43835 20180804 14:28 1 7 008 149 0.0109 MD .0129 
RD I 22 095 8001 43835 20180807 13:48 1 7 008 149 0.286 .0129 
RD I 22 095 8001 43835 20180810 14:55 1 7 008 149 0.218 .0129 
RD I 22 095 8001 43835 20180810 14:55 2 7 008 149 0.228 .0129 
RD I 22 095 8001 43835 20180813 12:02 1 7 008 149 0.593 .0129 
RD I 22 095 8001 43835 20180816 12:05 1 7 008 149 BH .0129 
RD I 22 095 8001 43835 20180819 12:48 1 7 008 149 0.0972 .0129 
RD I 22 095 8001 43835 20180822 13:51 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20180825 13:17 1 7 008 149 0.00700 MD .0129 
RD I 22 095 8001 43835 20180828 12:47 1 7 008 149 0.0151 SQ .0129 
RD I 22 095 8001 43835 20180831 14:49 1 7 008 149 0.00850 MD .0129 
RD I 22 095 8001 43835 20180903 15:02 1 7 008 149 0.00390 MD .0129 
RD I 22 095 8001 43835 20180906 13:45 1 7 008 149 0.0487 .0129 
RD I 22 095 8001 43835 20180909 14:08 1 7 008 149 0.401 .0129 
RD I 22 095 8001 43835 20180912 14:13 1 7 008 149 0.0565 .0129 
RD I 22 095 8001 43835 20180915 10:40 1 7 008 149 0.116 .0129 
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RD I 22 095 8001 43835 20180918 14:32 1 7 008 149 5.43 .0129 
RD I 22 095 8001 43835 20180921 14:34 1 7 008 149 0.240 .0129 
RD I 22 095 8001 43835 20180924 14:32 1 7 008 149 0.00870 MD .0129 
RD I 22 095 8001 43835 20180927 15:20 1 7 008 149 0.118 .0129 
RD I 22 095 8001 43835 20180930 14:03 1 7 008 149 0.440 .0129 
RD I 22 095 8001 43835 20181003 14:54 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181006 13:10 1 7 008 149 0.0473 2 .0129 
RD I 22 095 8001 43835 20181009 14:33 1 7 008 149 0.00830 MD .0129 
RD I 22 095 8001 43835 20181012 11:08 1 7 008 149 11.3 DI .0261 
RD I 22 095 8001 43835 20181015 15:33 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181018 14:33 1 7 008 149 0.00880 MD .0129 
RD I 22 095 8001 43835 20181021 12:30 1 7 008 149 0.00840 MD .0129 
RD I 22 095 8001 43835 20181024 14:52 1 7 008 149 0.0137 SQ .0129 
RD I 22 095 8001 43835 20181027 13:50 1 7 008 149 3.01 .0129 
RD I 22 095 8001 43835 20181027 13:50 2 7 008 149 3.24 .0129 
RD I 22 095 8001 43835 20181030 15:14 1 7 008 149 0.00430 MD .0129 
RD I 22 095 8001 43835 20181102 12:39 1 7 008 149 0.587 .0129 
RD I 22 095 8001 43835 20181105 14:35 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181108 12:42 1 7 008 149 0.00390 MD .0129 
RD I 22 095 8001 43835 20181111 13:55 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181111 13:55 2 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181114 13:43 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181117 14:07 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181120 15:15 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181123 12:16 1 7 008 149 0.0429 .0129 
RD I 22 095 8001 43835 20181129 14:55 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181202 13:25 1 7 008 149 0.0703 .0129 
RD I 22 095 8001 43835 20181205 14:11 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181208 11:41 1 7 008 149 0.0424 .0129 
RD I 22 095 8001 43835 20181211 15:19 1 7 008 149 1.39 .0129 
RD I 22 095 8001 43835 20181214 14:09 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181214 14:09 2 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181217 13:56 1 7 008 149 10.6 DI .0161 
RD I 22 095 8001 43835 20181220 13:06 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181223 14:22 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181226 15:30 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20181229 12:30 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190101 10:50 1 7 008 149 BH .0129 
RD I 22 095 8001 43835 20190104 12:49 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190107 13:27 1 7 008 149 0.710 .0129 
RD I 22 095 8001 43835 20190110 12:11 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190113 14:17 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190116 14:34 1 7 008 149 0.0736 .0129 
RD I 22 095 8001 43835 20190119 11:31 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190122 13:03 1 7 008 149 BH .0129 
RD I 22 095 8001 43835 20190125 12:36 1 7 008 149 0.106 .0129 
RD I 22 095 8001 43835 20190128 14:02 1 7 008 149 0.0589 .0129 
RD I 22 095 8001 43835 20190131 14:18 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190203 14:40 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190206 14:35 1 7 008 149 0.0279 SQ .0129 
RD I 22 095 8001 43835 20190209 12:06 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190212 14:30 1 7 008 149 0 ND .0129 
RD I 22 095 8001 43835 20190215 13:28 1 7 008 149 0.106 .0129 
RD I 22 095 8001 43835 20190215 13:28 2 7 008 149 0.111 .0129 
RD I 22 095 8001 43835 20190218 15:14 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190221 13:52 1 7 008 149 0.0664 .00858 
RD I 22 095 8001 43835 20190224 10:03 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190227 15:06 1 7 008 149 0.798 .00858 
RD I 22 095 8001 43835 20190306 14:25 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190313 13:45 1 7 008 149 0.0106 SQ .00858 
RD I 22 095 8001 43835 20190320 14:46 1 7 008 149 0.225 .00858 
RD I 22 095 8001 43835 20190327 13:59 1 7 008 149 2.05 2 .00858 
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RD I 22 095 8001 43835 20190403 11:23 1 7 008 149 0 2 ND .00858 
RD I 22 095 8001 43835 20190410 14:32 1 7 008 149 0.214 .00858 
RD I 22 095 8001 43835 20190416 13:46 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190422 14:05 1 7 008 149 BH .00858 
RD I 22 095 8001 43835 20190428 12:42 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190504 10:37 1 7 008 149 0.852 .00858 
RD I 22 095 8001 43835 20190510 12:56 1 7 008 149 0.00650 MD .00858 
RD I 22 095 8001 43835 20190516 13:05 1 7 008 149 BH .00858 
RD I 22 095 8001 43835 20190522 13:56 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190528 13:19 1 7 008 149 AA 
RD I 22 095 8001 43835 20190603 14:14 1 7 008 149 AA 
RD I 22 095 8001 43835 20190609 14:28 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190615 13:36 1 7 008 149 0.0840 .00858 
RD I 22 095 8001 43835 20190621 13:17 1 7 008 149 0.0599 .00858 
RD I 22 095 8001 43835 20190627 14:34 1 7 008 149 0.108 .00858 
RD I 22 095 8001 43835 20190703 11:55 1 7 008 149 0.644 .00858 
RD I 22 095 8001 43835 20190703 11:55 2 7 008 149 0.667 .00858 
RD I 22 095 8001 43835 20190709 14:24 1 7 008 149 0.0811 .00858 
RD I 22 095 8001 43835 20190715 13:57 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190721 14:20 1 7 008 149 0.860 .00858 
RD I 22 095 8001 43835 20190727 14:48 1 7 008 149 0.0528 .00858 
RD I 22 095 8001 43835 20190802 12:30 1 7 008 149 0.426 .00858 
RD I 22 095 8001 43835 20190808 13:50 1 7 008 149 0.366 .00858 
RD I 22 095 8001 43835 20190808 13:50 2 7 008 149 0.366 .00858 
RD I 22 095 8001 43835 20190814 14:20 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190820 13:44 1 7 008 149 0.151 .00858 
RD I 22 095 8001 43835 20190826 14:02 1 7 008 149 0.100 QX .00858 
RD I 22 095 8001 43835 20190826 14:02 2 7 008 149 0.194 QX .00858 
RD I 22 095 8001 43835 20190901 13:52 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190907 13:49 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20190913 12:58 1 7 008 149 0.00390 MD .00858 
RD I 22 095 8001 43835 20190919 13:27 1 7 008 149 0 Y ND .00858 
RD I 22 095 8001 43835 20190925 13:51 1 7 008 149 0.192 .00858 
RD I 22 095 8001 43835 20191001 15:06 1 7 008 149 3.32 2 .00858 
RD I 22 095 8001 43835 20191007 15:02 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20191013 11:20 1 7 008 149 0 Y ND .00858 
RD I 22 095 8001 43835 20191019 14:27 1 7 008 149 1.45 .00858 
RD I 22 095 8001 43835 20191025 13:24 1 7 008 149 0.0395 .00858 
RD I 22 095 8001 43835 20191031 14:56 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20191106 14:05 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20191112 12:48 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20191118 12:38 1 7 008 149 0.184 .00858 
RD I 22 095 8001 43835 20191124 12:57 1 7 008 149 2.54 .00858 
RD I 22 095 8001 43835 20191130 13:25 1 7 008 149 0.498 .00858 
RD I 22 095 8001 43835 20191206 12:54 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20191212 14:49 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20191218 14:49 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20191224 13:22 1 7 008 149 0.00640 MD .00858 
RD I 22 095 8001 43835 20191230 14:45 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20200105 12:42 1 7 008 149 0.0831 .00858 
RD I 22 095 8001 43835 20200111 14:42 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20200117 12:45 1 7 008 149 0.0552 Y .00858 
RD I 22 095 8001 43835 20200123 12:20 1 7 008 149 0.00850 MD .00858 
RD I 22 095 8001 43835 20200129 15:10 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20200204 15:05 1 7 008 149 0.0217 SQ .00858 
RD I 22 095 8001 43835 20200210 14:50 1 7 008 149 0.146 .00858 
RD I 22 095 8001 43835 20200216 14:20 1 7 008 149 0 Y ND .00858 
RD I 22 095 8001 43835 20200222 11:10 1 7 008 149 0 ND .00858 
RD I 22 095 8001 43835 20200228 13:19 1 7 008 149 1.49 .00858 
RD I 22 095 8001 43835 20200305 10:34 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200311 12:45 1 7 008 149 0.157 .0115 
RD I 22 095 8001 43835 20200311 12:45 2 7 008 149 0.161 .0115 
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RD I 22 095 8001 43835 20200317 13:47 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200323 13:07 1 7 008 149 0.122 .0115 
RD I 22 095 8001 43835 20200329 13:48 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200404 14:10 1 7 008 149 0.106 .0115 
RD I 22 095 8001 43835 20200410 13:10 1 7 008 149 0 Y ND .0115 
RD I 22 095 8001 43835 20200416 12:14 1 7 008 149 0 Y ND .0115 
RD I 22 095 8001 43835 20200422 15:05 1 7 008 149 0.146 .0115 
RD I 22 095 8001 43835 20200428 14:03 1 7 008 149 0.0537 Y .0115 
RD I 22 095 8001 43835 20200504 14:55 1 7 008 149 0.0370 .0115 
RD I 22 095 8001 43835 20200510 13:52 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200516 14:10 1 7 008 149 0.370 .0115 
RD I 22 095 8001 43835 20200522 13:05 1 7 008 149 0.00370 Y MD .0115 
RD I 22 095 8001 43835 20200528 14:10 1 7 008 149 0.0153 SQ .0115 
RD I 22 095 8001 43835 20200603 13:14 1 7 008 149 0.0140 SQ .0115 
RD I 22 095 8001 43835 20200609 13:21 1 7 008 149 0.00210 MD .0115 
RD I 22 095 8001 43835 20200615 15:11 1 7 008 149 0.297 .0115 
RD I 22 095 8001 43835 20200621 12:34 1 7 008 149 0.0130 SQ .0115 
RD I 22 095 8001 43835 20200627 11:09 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200703 13:04 1 7 008 149 0.00810 MD .0115 
RD I 22 095 8001 43835 20200709 12:35 1 7 008 149 0.0803 .0115 
RD I 22 095 8001 43835 20200715 12:54 1 7 008 149 0.0108 MD .0115 
RD I 22 095 8001 43835 20200715 12:54 2 7 008 149 0.0113 MD .0115 
RD I 22 095 8001 43835 20200721 13:34 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200727 13:00 1 7 008 149 0.0106 Y MD .0115 
RD I 22 095 8001 43835 20200802 14:35 1 7 008 149 0.0320 SQ .0115 
RD I 22 095 8001 43835 20200808 13:38 1 7 008 149 1.26 .0115 
RD I 22 095 8001 43835 20200814 12:32 1 7 008 149 0.197 .0115 
RD I 22 095 8001 43835 20200820 13:55 1 7 008 149 0.00950 Y MD .0115 
RD I 22 095 8001 43835 20200827 15:15 1 7 008 149 0.0436 .0115 
RD I 22 095 8001 43835 20200901 14:46 1 7 008 149 0.0394 .0115 
RD I 22 095 8001 43835 20200907 10:23 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200913 14:05 1 7 008 149 0 Y ND .0115 
RD I 22 095 8001 43835 20200919 13:00 1 7 008 149 0 ND .0115 
RD I 22 095 8001 43835 20200925 13:10 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20160524 12:21 1 7 008 149 0.356 .01 
RD I 22 095 8002 43835 20160527 12:00 1 7 008 149 AA 
RD I 22 095 8002 43835 20160530 12:02 1 7 008 149 8.36 Y .01 
RD I 22 095 8002 43835 20160602 00:00 1 7 008 149 0.020 SQ .01 
RD I 22 095 8002 43835 20160605 12:00 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160605 12:00 2 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160608 11:31 1 7 008 149 0.172 Y .01 
RD I 22 095 8002 43835 20160611 11:18 1 7 008 149 0.271 .01 
RD I 22 095 8002 43835 20160614 13:20 1 7 008 149 0.062 .01 
RD I 22 095 8002 43835 20160617 12:14 1 7 008 149 1.21 .01 
RD I 22 095 8002 43835 20160617 12:14 2 7 008 149 1.16 .01 
RD I 22 095 8002 43835 20160620 13:24 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160623 12:55 1 7 008 149 1.88 .01 
RD I 22 095 8002 43835 20160626 11:29 1 7 008 149 0.329 .01 
RD I 22 095 8002 43835 20160626 11:29 2 7 008 149 0.328 .01 
RD I 22 095 8002 43835 20160629 11:31 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160702 11:45 1 7 008 149 0.015 SQ .01 
RD I 22 095 8002 43835 20160705 11:58 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160708 11:57 1 7 008 149 1.31 .01 
RD I 22 095 8002 43835 20160711 11:56 1 7 008 149 0.338 .01 
RD I 22 095 8002 43835 20160714 12:06 1 7 008 149 0.243 .01 
RD I 22 095 8002 43835 20160717 12:29 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160720 11:52 1 7 008 149 0.326 .01 
RD I 22 095 8002 43835 20160723 12:33 1 7 008 149 2.50 .01 
RD I 22 095 8002 43835 20160726 12:18 1 7 008 149 0.471 .01 
RD I 22 095 8002 43835 20160729 12:17 1 7 008 149 1.46 .01 
RD I 22 095 8002 43835 20160801 13:11 1 7 008 149 0.243 .01 
RD I 22 095 8002 43835 20160804 11:50 1 7 008 149 3.44 .01 
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RD I 22 095 8002 43835 20160804 11:50 2 7 008 149 3.51 .01 
RD I 22 095 8002 43835 20160807 12:33 1 7 008 149 1.34 .01 
RD I 22 095 8002 43835 20160807 12:33 2 7 008 149 1.65 .01 
RD I 22 095 8002 43835 20160810 13:03 1 7 008 149 3.53 .01 
RD I 22 095 8002 43835 20160813 12:00 1 7 008 149 AA 
RD I 22 095 8002 43835 20160813 12:00 2 7 008 149 AA 
RD I 22 095 8002 43835 20160816 12:00 1 7 008 149 BB 
RD I 22 095 8002 43835 20160819 12:00 1 7 008 149 BB 
RD I 22 095 8002 43835 20160822 13:13 1 7 008 149 9.58 DI .016 
RD I 22 095 8002 43835 20160825 12:06 1 7 008 149 0.129 .01 
RD I 22 095 8002 43835 20160828 12:02 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160831 12:46 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160903 12:18 1 7 008 149 10.8 DI .03 
RD I 22 095 8002 43835 20160906 12:44 1 7 008 149 0.608 .01 
RD I 22 095 8002 43835 20160909 12:30 1 7 008 149 0.044 .01 
RD I 22 095 8002 43835 20160912 11:39 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160915 12:54 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160918 12:43 1 7 008 149 0.029 SQ .01 
RD I 22 095 8002 43835 20160921 12:29 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20160924 11:21 1 7 008 149 0.020 SQ .01 
RD I 22 095 8002 43835 20160927 13:07 1 7 008 149 0.119 .01 
RD I 22 095 8002 43835 20160930 13:20 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161003 12:37 1 7 008 149 0.350 .01 
RD I 22 095 8002 43835 20161006 12:10 1 7 008 149 0.111 .01 
RD I 22 095 8002 43835 20161009 11:55 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161012 11:46 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161015 09:02 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161018 11:51 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161021 12:58 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161024 12:34 1 7 008 149 15.8 DI .047 
RD I 22 095 8002 43835 20161027 11:48 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161030 12:21 1 7 008 149 4.83 .01 
RD I 22 095 8002 43835 20161102 11:42 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161105 12:03 1 7 008 149 0.148 .01 
RD I 22 095 8002 43835 20161108 13:38 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161111 11:40 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161114 11:48 1 7 008 149 29.3 DI .048 
RD I 22 095 8002 43835 20161117 11:53 1 7 008 149 0.228 .01 
RD I 22 095 8002 43835 20161120 12:31 1 7 008 149 42.3 DI .089 
RD I 22 095 8002 43835 20161123 12:12 1 7 008 149 1.56 .01 
RD I 22 095 8002 43835 20161126 12:54 1 7 008 149 0.007 MD .01 
RD I 22 095 8002 43835 20161129 12:33 1 7 008 149 0.007 MD .01 
RD I 22 095 8002 43835 20161202 15:38 1 7 008 149 0.012 SQ .01 
RD I 22 095 8002 43835 20161205 13:00 2 7 008 149 0.978 .01 
RD I 22 095 8002 43835 20161205 13:05 1 7 008 149 0.941 .01 
RD I 22 095 8002 43835 20161208 11:48 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161211 12:28 1 7 008 149 0.054 .01 
RD I 22 095 8002 43835 20161214 13:06 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161217 12:49 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161220 12:31 1 7 008 149 0.471 .01 
RD I 22 095 8002 43835 20161223 13:05 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20161226 13:00 1 7 008 149 0.179 .01 
RD I 22 095 8002 43835 20161229 13:21 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170101 12:57 1 7 008 149 0.844 .01 
RD I 22 095 8002 43835 20170104 12:03 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170107 12:40 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170110 13:14 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170113 13:15 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170116 12:39 1 7 008 149 0.010 SQ .01 
RD I 22 095 8002 43835 20170119 12:00 1 7 008 149 2.14 .01 
RD I 22 095 8002 43835 20170122 11:56 1 7 008 149 1.68 .01 
RD I 22 095 8002 43835 20170122 11:56 2 7 008 149 1.69 .01 
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RD I 22 095 8002 43835 20170125 14:13 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170128 13:35 1 7 008 149 0.097 .01 
RD I 22 095 8002 43835 20170128 13:35 2 7 008 149 0.097 .01 
RD I 22 095 8002 43835 20170131 11:38 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170203 12:52 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170206 12:12 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170209 13:02 1 7 008 149 0 ND .01 
RD I 22 095 8002 43835 20170212 12:11 1 7 008 149 3.92 .01 
RD I 22 095 8002 43835 20170215 12:53 1 7 008 149 0.742 .01 
RD I 22 095 8002 43835 20170215 12:53 2 7 008 149 0.588 .01 
RD I 22 095 8002 43835 20170218 13:19 1 7 008 149 0.083 .01 
RD I 22 095 8002 43835 20170221 12:31 1 7 008 149 0.541 .01 
RD I 22 095 8002 43835 20170221 12:31 2 7 008 149 0.523 .01 
RD I 22 095 8002 43835 20170224 13:02 1 7 008 149 0.259 .02 
RD I 22 095 8002 43835 20170224 13:02 2 7 008 149 0.236 .02 
RD I 22 095 8002 43835 20170227 11:11 1 7 008 149 0.073 .02 
RD I 22 095 8002 43835 20170302 12:01 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170305 13:27 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170308 12:10 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170311 14:21 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170314 14:33 1 7 008 149 0.010 MD .02 
RD I 22 095 8002 43835 20170317 12:43 1 7 008 149 0.069 .02 
RD I 22 095 8002 43835 20170320 13:44 1 7 008 149 0.783 .02 
RD I 22 095 8002 43835 20170320 13:44 2 7 008 149 AQ 
RD I 22 095 8002 43835 20170323 11:58 1 7 008 149 0.008 MD .02 
RD I 22 095 8002 43835 20170326 12:34 1 7 008 149 0.006 MD .02 
RD I 22 095 8002 43835 20170329 13:21 1 7 008 149 0.243 .02 
RD I 22 095 8002 43835 20170401 10:30 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170404 12:58 1 7 008 149 0.201 .02 
RD I 22 095 8002 43835 20170407 13:06 1 7 008 149 0.255 .02 
RD I 22 095 8002 43835 20170410 13:45 1 7 008 149 0.008 MD .02 
RD I 22 095 8002 43835 20170413 14:15 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170416 11:48 1 7 008 149 0.008 MD .02 
RD I 22 095 8002 43835 20170419 14:21 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170422 10:08 1 7 008 149 0.225 .02 
RD I 22 095 8002 43835 20170422 10:08 2 7 008 149 0.260 .02 
RD I 22 095 8002 43835 20170425 13:10 1 7 008 149 0.008 MD .02 
RD I 22 095 8002 43835 20170428 13:29 1 7 008 149 0.008 MD .02 
RD I 22 095 8002 43835 20170501 13:19 1 7 008 149 3.18 .02 
RD I 22 095 8002 43835 20170504 13:51 1 7 008 149 0.774 .02 
RD I 22 095 8002 43835 20170507 13:27 1 7 008 149 3.02 .02 
RD I 22 095 8002 43835 20170510 12:48 1 7 008 149 0.070 .02 
RD I 22 095 8002 43835 20170513 13:54 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170516 11:49 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170519 13:13 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170522 13:09 1 7 008 149 0.017 MD .02 
RD I 22 095 8002 43835 20170525 13:00 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170528 14:02 1 7 008 149 0.037 SQ .02 
RD I 22 095 8002 43835 20170531 12:08 1 7 008 149 0.059 SQ .02 
RD I 22 095 8002 43835 20170603 13:49 1 7 008 149 0.260 .02 
RD I 22 095 8002 43835 20170606 13:37 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170609 12:35 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170612 12:59 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170615 11:08 1 7 008 149 1.33 .02 
RD I 22 095 8002 43835 20170618 12:29 1 7 008 149 0.715 .02 
RD I 22 095 8002 43835 20170621 10:53 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170624 13:46 1 7 008 149 1.97 .02 
RD I 22 095 8002 43835 20170624 13:46 2 7 008 149 2.08 .02 
RD I 22 095 8002 43835 20170627 13:18 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170630 13:55 1 7 008 149 0.046 SQ .02 
RD I 22 095 8002 43835 20170703 13:20 1 7 008 149 0.077 .02 
RD I 22 095 8002 43835 20170706 13:51 1 7 008 149 1.79 .02 
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RD I 22 095 8002 43835 20170709 13:19 1 7 008 149 2.29 .02 
RD I 22 095 8002 43835 20170709 13:19 2 7 008 149 2.28 .02 
RD I 22 095 8002 43835 20170712 13:55 1 7 008 149 0.661 .02 
RD I 22 095 8002 43835 20170715 14:02 1 7 008 149 1.39 .02 
RD I 22 095 8002 43835 20170718 12:12 1 7 008 149 0.979 .02 
RD I 22 095 8002 43835 20170721 13:21 1 7 008 149 3.84 .02 
RD I 22 095 8002 43835 20170724 12:37 1 7 008 149 0.256 .02 
RD I 22 095 8002 43835 20170724 12:37 2 7 008 149 0.246 .02 
RD I 22 095 8002 43835 20170727 13:37 1 7 008 149 0.544 QX .02 
RD I 22 095 8002 43835 20170727 13:37 2 7 008 149 0.795 QX .02 
RD I 22 095 8002 43835 20170730 13:45 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170802 13:18 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170805 12:55 1 7 008 149 0.458 .02 
RD I 22 095 8002 43835 20170808 13:37 1 7 008 149 0.021 SQ .02 
RD I 22 095 8002 43835 20170811 13:38 1 7 008 149 3.40 .02 
RD I 22 095 8002 43835 20170811 13:38 2 7 008 149 4.06 .02 
RD I 22 095 8002 43835 20170814 12:32 1 7 008 149 0.145 .02 
RD I 22 095 8002 43835 20170817 13:18 1 7 008 149 0.804 .02 
RD I 22 095 8002 43835 20170817 13:18 2 7 008 149 0.716 .02 
RD I 22 095 8002 43835 20170820 11:30 1 7 008 149 0.062 SQ .02 
RD I 22 095 8002 43835 20170823 12:33 1 7 008 149 0.060 SQ .02 
RD I 22 095 8002 43835 20170826 10:55 1 7 008 149 0.119 .02 
RD I 22 095 8002 43835 20170829 12:46 1 7 008 149 0.007 MD .02 
RD I 22 095 8002 43835 20170901 11:45 1 7 008 149 0.048 SQ .02 
RD I 22 095 8002 43835 20170901 11:45 2 7 008 149 0.049 SQ .02 
RD I 22 095 8002 43835 20170904 12:23 1 7 008 149 0.317 .02 
RD I 22 095 8002 43835 20170907 11:31 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170910 13:37 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20170913 12:06 1 7 008 149 0.035 SQ .02 
RD I 22 095 8002 43835 20170916 13:52 1 7 008 149 0.263 .02 
RD I 22 095 8002 43835 20170919 11:53 1 7 008 149 0.010 MD .02 
RD I 22 095 8002 43835 20170922 12:12 1 7 008 149 0.054 SQ .02 
RD I 22 095 8002 43835 20170925 14:10 1 7 008 149 0.009 MD .02 
RD I 22 095 8002 43835 20170928 12:47 1 7 008 149 0.989 .02 
RD I 22 095 8002 43835 20171001 12:45 1 7 008 149 0.012 MD .02 
RD I 22 095 8002 43835 20171004 12:43 1 7 008 149 0.007 MD .02 
RD I 22 095 8002 43835 20171007 12:38 1 7 008 149 0.131 .02 
RD I 22 095 8002 43835 20171010 12:34 1 7 008 149 0.077 .02 
RD I 22 095 8002 43835 20171013 11:17 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20171016 12:00 1 7 008 149 0.012 MD .02 
RD I 22 095 8002 43835 20171019 12:31 1 7 008 149 0.010 MD .02 
RD I 22 095 8002 43835 20171022 13:11 1 7 008 149 0.219 .02 
RD I 22 095 8002 43835 20171025 12:53 1 7 008 149 4.26 .02 
RD I 22 095 8002 43835 20171028 12:33 1 7 008 149 0.009 MD .02 
RD I 22 095 8002 43835 20171031 13:38 1 7 008 149 0.010 MD .02 
RD I 22 095 8002 43835 20171103 13:08 1 7 008 149 0.008 MD .02 
RD I 22 095 8002 43835 20171106 13:00 1 7 008 149 1.18 .02 
RD I 22 095 8002 43835 20171109 14:22 1 7 008 149 0.330 .02 
RD I 22 095 8002 43835 20171112 12:54 1 7 008 149 0.009 MD .02 
RD I 22 095 8002 43835 20171115 12:15 1 7 008 149 0.012 MD .02 
RD I 22 095 8002 43835 20171118 12:46 1 7 008 149 0.038 SQ .02 
RD I 22 095 8002 43835 20171121 13:25 1 7 008 149 0.017 MD .02 
RD I 22 095 8002 43835 20171124 11:39 1 7 008 149 4.78 .02 
RD I 22 095 8002 43835 20171127 12:47 1 7 008 149 AA 
RD I 22 095 8002 43835 20171130 13:05 1 7 008 149 0.036 SQ .02 
RD I 22 095 8002 43835 20171130 13:05 2 7 008 149 0.051 SQ .02 
RD I 22 095 8002 43835 20171203 14:00 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20171206 14:12 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20171209 14:00 1 7 008 149 0.033 SQ .02 
RD I 22 095 8002 43835 20171209 14:00 2 7 008 149 0.038 SQ .02 
RD I 22 095 8002 43835 20171212 14:43 1 7 008 149 0.078 .02 
RD I 22 095 8002 43835 20171215 13:50 1 7 008 149 0.006 MD .02 


Page 11 of 49 







Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 17 of 54
AQSdata.xlsx 


RD I 22 095 8002 43835 20171218 14:45 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20171221 11:55 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20171224 14:48 1 7 008 149 0.004 MD .02 
RD I 22 095 8002 43835 20171224 14:48 2 7 008 149 0.003 MD .02 
RD I 22 095 8002 43835 20171227 13:20 1 7 008 149 0.005 MD .02 
RD I 22 095 8002 43835 20171230 13:59 1 7 008 149 0 ND .02 
RD I 22 095 8002 43835 20180102 14:18 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180105 12:41 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180108 13:55 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180108 13:55 2 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180111 13:35 1 7 008 149 0.440 .0129 
RD I 22 095 8002 43835 20180114 13:59 1 7 008 149 1.06 .0129 
RD I 22 095 8002 43835 20180118 14:58 1 7 008 149 1.67 .0129 
RD I 22 095 8002 43835 20180121 14:46 1 7 008 149 0.0124 MD .0129 
RD I 22 095 8002 43835 20180124 13:34 1 7 008 149 0.00690 MD .0129 
RD I 22 095 8002 43835 20180127 13:16 1 7 008 149 0.00540 MD .0129 
RD I 22 095 8002 43835 20180130 13:40 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180202 12:27 1 7 008 149 0.00430 MD .0129 
RD I 22 095 8002 43835 20180205 12:42 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180208 14:31 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180211 14:55 1 7 008 149 0.00960 MD .0129 
RD I 22 095 8002 43835 20180214 13:44 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180217 14:30 1 7 008 149 0.245 .0129 
RD I 22 095 8002 43835 20180220 13:48 1 7 008 149 0.00890 MD .0129 
RD I 22 095 8002 43835 20180223 11:25 1 7 008 149 0.00820 MD .0129 
RD I 22 095 8002 43835 20180226 10:28 1 7 008 149 0.00730 MD .0129 
RD I 22 095 8002 43835 20180301 11:23 1 7 008 149 0.0132 SQ .0129 
RD I 22 095 8002 43835 20180304 14:14 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180307 13:07 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180310 11:27 1 7 008 149 0.0203 SQ .0129 
RD I 22 095 8002 43835 20180313 11:37 1 7 008 149 3.80 .0129 
RD I 22 095 8002 43835 20180316 10:49 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180319 12:16 1 7 008 149 0.125 .0129 
RD I 22 095 8002 43835 20180319 12:16 2 7 008 149 0.118 .0129 
RD I 22 095 8002 43835 20180322 14:00 1 7 008 149 0.234 .0129 
RD I 22 095 8002 43835 20180325 11:32 1 7 008 149 0.00950 MD .0129 
RD I 22 095 8002 43835 20180328 11:09 1 7 008 149 0.0112 MD .0129 
RD I 22 095 8002 43835 20180331 12:17 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180403 12:12 1 7 008 149 0.0255 SQ .0129 
RD I 22 095 8002 43835 20180406 11:18 1 7 008 149 0.133 DI .0173 
RD I 22 095 8002 43835 20180409 11:43 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180412 10:20 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180415 13:23 1 7 008 149 0.107 .0129 
RD I 22 095 8002 43835 20180415 13:23 2 7 008 149 0.108 .0129 
RD I 22 095 8002 43835 20180418 11:42 1 7 008 149 0.307 .0129 
RD I 22 095 8002 43835 20180421 13:18 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180424 10:28 1 7 008 149 1.10 .0129 
RD I 22 095 8002 43835 20180427 11:18 1 7 008 149 2.07 .0129 
RD I 22 095 8002 43835 20180430 13:00 1 7 008 149 0.00630 MD .0129 
RD I 22 095 8002 43835 20180503 11:09 1 7 008 149 0.00750 Y MD .0129 
RD I 22 095 8002 43835 20180506 14:47 1 7 008 149 0.0937 .0129 
RD I 22 095 8002 43835 20180509 14:44 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180512 12:03 1 7 008 149 0 Y ND .0129 
RD I 22 095 8002 43835 20180515 13:13 1 7 008 149 0.0647 .0129 
RD I 22 095 8002 43835 20180518 13:11 1 7 008 149 0.165 .0129 
RD I 22 095 8002 43835 20180521 15:07 1 7 008 149 0.139 .0129 
RD I 22 095 8002 43835 20180524 14:05 1 7 008 149 0.244 .0129 
RD I 22 095 8002 43835 20180527 12:54 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180530 13:51 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180602 14:13 1 7 008 149 0.216 .0129 
RD I 22 095 8002 43835 20180605 14:37 1 7 008 149 0.283 .0129 
RD I 22 095 8002 43835 20180608 15:16 1 7 008 149 1.16 .0129 


Page 12 of 49 







Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 18 of 54
AQSdata.xlsx 


RD I 22 095 8002 43835 20180611 14:57 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180614 15:06 1 7 008 149 0.437 .0129 
RD I 22 095 8002 43835 20180617 14:37 1 7 008 149 0.0657 .0129 
RD I 22 095 8002 43835 20180620 14:49 1 7 008 149 0.0866 .0129 
RD I 22 095 8002 43835 20180623 13:21 1 7 008 149 0.00630 MD .0129 
RD I 22 095 8002 43835 20180626 14:57 1 7 008 149 0.00430 MD .0129 
RD I 22 095 8002 43835 20180629 14:24 1 7 008 149 0.219 .0129 
RD I 22 095 8002 43835 20180629 14:24 2 7 008 149 0.232 .0129 
RD I 22 095 8002 43835 20180702 14:25 1 7 008 149 0.362 .0129 
RD I 22 095 8002 43835 20180702 14:25 2 7 008 149 0.352 .0129 
RD I 22 095 8002 43835 20180705 11:40 1 7 008 149 0.0132 SQ .0129 
RD I 22 095 8002 43835 20180708 14:48 1 7 008 149 0.00320 MD .0129 
RD I 22 095 8002 43835 20180711 14:33 1 7 008 149 0.226 .0129 
RD I 22 095 8002 43835 20180714 13:20 1 7 008 149 0.486 .0129 
RD I 22 095 8002 43835 20180714 13:20 2 7 008 149 0.522 .0129 
RD I 22 095 8002 43835 20180717 12:53 1 7 008 149 0.286 .0129 
RD I 22 095 8002 43835 20180717 12:53 2 7 008 149 0.332 .0129 
RD I 22 095 8002 43835 20180720 13:25 1 7 008 149 0.119 .0129 
RD I 22 095 8002 43835 20180720 13:25 2 7 008 149 0.118 .0129 
RD I 22 095 8002 43835 20180723 11:30 1 7 008 149 0.0651 .0129 
RD I 22 095 8002 43835 20180723 11:30 2 7 008 149 BH .0129 
RD I 22 095 8002 43835 20180726 14:09 1 7 008 149 0.0776 .0129 
RD I 22 095 8002 43835 20180729 13:52 1 7 008 149 0.476 .0129 
RD I 22 095 8002 43835 20180729 13:52 2 7 008 149 0.466 .0129 
RD I 22 095 8002 43835 20180801 14:55 1 7 008 149 0.0123 MD .0129 
RD I 22 095 8002 43835 20180804 14:34 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180807 13:55 1 7 008 149 0.313 .0129 
RD I 22 095 8002 43835 20180810 15:04 1 7 008 149 0.332 .0129 
RD I 22 095 8002 43835 20180813 12:09 1 7 008 149 0.706 .0129 
RD I 22 095 8002 43835 20180816 12:12 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180819 12:55 1 7 008 149 BH .0129 
RD I 22 095 8002 43835 20180822 14:00 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180825 13:23 1 7 008 149 0.00730 MD .0129 
RD I 22 095 8002 43835 20180828 12:55 1 7 008 149 0.0417 .0129 
RD I 22 095 8002 43835 20180831 14:56 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180903 15:09 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180906 13:54 1 7 008 149 0.0288 SQ .0129 
RD I 22 095 8002 43835 20180909 14:17 1 7 008 149 1.34 .0129 
RD I 22 095 8002 43835 20180909 14:17 2 7 008 149 1.50 .0129 
RD I 22 095 8002 43835 20180912 14:24 1 7 008 149 0.0763 .0129 
RD I 22 095 8002 43835 20180915 10:48 1 7 008 149 0.401 .0129 
RD I 22 095 8002 43835 20180918 14:39 1 7 008 149 0.820 .0129 
RD I 22 095 8002 43835 20180921 14:40 1 7 008 149 0.356 .0129 
RD I 22 095 8002 43835 20180924 14:42 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20180927 15:31 1 7 008 149 0.304 .0129 
RD I 22 095 8002 43835 20180930 14:09 1 7 008 149 0.0865 .0129 
RD I 22 095 8002 43835 20181003 15:01 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181006 13:19 1 7 008 149 0.0437 .0129 
RD I 22 095 8002 43835 20181006 13:19 2 7 008 149 0.0679 .0129 
RD I 22 095 8002 43835 20181009 14:41 1 7 008 149 0.00790 MD .0129 
RD I 22 095 8002 43835 20181012 11:15 1 7 008 149 9.44 DI .0261 
RD I 22 095 8002 43835 20181015 15:42 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181018 14:43 1 7 008 149 0.00720 MD .0129 
RD I 22 095 8002 43835 20181021 12:37 1 7 008 149 0.00740 MD .0129 
RD I 22 095 8002 43835 20181024 15:01 1 7 008 149 0.0100 MD .0129 
RD I 22 095 8002 43835 20181027 13:59 1 7 008 149 0.345 .0129 
RD I 22 095 8002 43835 20181030 15:22 1 7 008 149 0.00370 MD .0129 
RD I 22 095 8002 43835 20181102 12:48 1 7 008 149 1.05 .0129 
RD I 22 095 8002 43835 20181102 12:48 2 7 008 149 1.05 .0129 
RD I 22 095 8002 43835 20181105 14:45 1 7 008 149 0.0280 Y SQ .0129 
RD I 22 095 8002 43835 20181108 12:50 1 7 008 149 AA 
RD I 22 095 8002 43835 20181111 14:02 1 7 008 149 0.0112 MD .0129 
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RD I 22 095 8002 43835 20181114 13:54 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181117 14:14 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181120 15:23 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181123 12:24 1 7 008 149 0.0429 .0129 
RD I 22 095 8002 43835 20181129 15:01 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181202 13:33 1 7 008 149 BH .0129 
RD I 22 095 8002 43835 20181205 14:18 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181208 11:49 1 7 008 149 0.113 .0129 
RD I 22 095 8002 43835 20181208 11:49 2 7 008 149 0.112 .0129 
RD I 22 095 8002 43835 20181211 15:27 1 7 008 149 0.717 .0129 
RD I 22 095 8002 43835 20181214 14:18 1 7 008 149 0.252 .0129 
RD I 22 095 8002 43835 20181217 14:05 1 7 008 149 21.3 DI .0682 
RD I 22 095 8002 43835 20181220 13:15 1 7 008 149 BH .0129 
RD I 22 095 8002 43835 20181220 13:15 2 7 008 149 BH .0129 
RD I 22 095 8002 43835 20181223 14:28 1 7 008 149 0.0858 .0129 
RD I 22 095 8002 43835 20181226 15:36 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20181229 12:38 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190101 10:57 1 7 008 149 0 Y ND .0129 
RD I 22 095 8002 43835 20190104 12:57 1 7 008 149 0.970 .0129 
RD I 22 095 8002 43835 20190104 12:57 2 7 008 149 0.957 .0129 
RD I 22 095 8002 43835 20190107 13:38 1 7 008 149 0.166 .0129 
RD I 22 095 8002 43835 20190110 12:20 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190113 14:23 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190116 14:42 1 7 008 149 0.0175 SQ .0129 
RD I 22 095 8002 43835 20190119 11:39 1 7 008 149 BH .0129 
RD I 22 095 8002 43835 20190119 11:39 2 7 008 149 BH .0129 
RD I 22 095 8002 43835 20190122 13:15 1 7 008 149 0.00520 MD .0129 
RD I 22 095 8002 43835 20190125 12:43 1 7 008 149 BH .0129 
RD I 22 095 8002 43835 20190128 14:11 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190131 14:26 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190203 14:46 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190206 14:42 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190209 12:14 1 7 008 149 0 ND .0129 
RD I 22 095 8002 43835 20190212 14:39 1 7 008 149 0.0211 SQ .0129 
RD I 22 095 8002 43835 20190215 13:38 1 7 008 149 0.0967 .0129 
RD I 22 095 8002 43835 20190218 15:28 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190221 14:06 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190224 10:10 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190227 15:14 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190306 14:31 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190313 13:59 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190320 14:55 1 7 008 149 0.133 .00858 
RD I 22 095 8002 43835 20190327 14:14 1 7 008 149 0.110 2 .00858 
RD I 22 095 8002 43835 20190403 11:30 1 7 008 149 0.00710 2 MD .00858 
RD I 22 095 8002 43835 20190410 14:38 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190416 13:53 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190422 14:14 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190428 12:54 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190504 10:48 1 7 008 149 BH .00858 
RD I 22 095 8002 43835 20190510 13:03 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190516 13:16 1 7 008 149 0 Y ND .00858 
RD I 22 095 8002 43835 20190522 14:04 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190528 13:28 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190603 14:22 1 7 008 149 1.31 .00858 
RD I 22 095 8002 43835 20190609 14:35 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190615 13:30 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190621 13:24 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190627 14:41 1 7 008 149 0.0752 .00858 
RD I 22 095 8002 43835 20190703 12:03 1 7 008 149 0.398 .00858 
RD I 22 095 8002 43835 20190709 14:37 1 7 008 149 AA 
RD I 22 095 8002 43835 20190709 14:37 2 7 008 149 1.00 .00858 
RD I 22 095 8002 43835 20190715 14:05 1 7 008 149 0 ND .00858 
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RD I 22 095 8002 43835 20190721 14:33 1 7 008 149 0.398 .00858 
RD I 22 095 8002 43835 20190727 14:54 1 7 008 149 0.0126 SQ .00858 
RD I 22 095 8002 43835 20190802 12:37 1 7 008 149 0.195 .00858 
RD I 22 095 8002 43835 20190808 13:57 1 7 008 149 0.466 .00858 
RD I 22 095 8002 43835 20190814 14:34 1 7 008 149 0.0868 .00858 
RD I 22 095 8002 43835 20190820 13:52 1 7 008 149 0.00870 SQ .00858 
RD I 22 095 8002 43835 20190826 14:14 1 7 008 149 0.0671 .00858 
RD I 22 095 8002 43835 20190901 13:59 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190907 13:58 1 7 008 149 1.15 .00858 
RD I 22 095 8002 43835 20190907 13:58 2 7 008 149 AA 
RD I 22 095 8002 43835 20190913 13:07 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20190919 13:34 1 7 008 149 0 Y ND .00858 
RD I 22 095 8002 43835 20190925 13:58 1 7 008 149 1.74 .00858 
RD I 22 095 8002 43835 20191001 15:13 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20191007 15:15 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20191013 11:26 1 7 008 149 0 2 ND Y .00858 
RD I 22 095 8002 43835 20191019 14:35 1 7 008 149 0.411 .00858 
RD I 22 095 8002 43835 20191019 14:35 2 7 008 149 0.410 .00858 
RD I 22 095 8002 43835 20191025 13:31 1 7 008 149 0.0643 .00858 
RD I 22 095 8002 43835 20191031 15:04 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20191106 14:12 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20191112 12:56 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20191118 12:53 1 7 008 149 3.47 .00858 
RD I 22 095 8002 43835 20191118 12:53 2 7 008 149 3.47 .00858 
RD I 22 095 8002 43835 20191124 13:04 1 7 008 149 0.703 .00858 
RD I 22 095 8002 43835 20191124 13:04 2 7 008 149 0.685 .00858 
RD I 22 095 8002 43835 20191130 13:32 1 7 008 149 0.00280 MD .00858 
RD I 22 095 8002 43835 20191130 13:32 2 7 008 149 0.00320 MD .00858 
RD I 22 095 8002 43835 20191206 13:02 1 7 008 149 0.0790 .00858 
RD I 22 095 8002 43835 20191212 14:55 1 7 008 149 0.0558 .00858 
RD I 22 095 8002 43835 20191218 14:56 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20191224 13:28 1 7 008 149 0.00550 MD .00858 
RD I 22 095 8002 43835 20191230 14:57 1 7 008 149 0.0131 SQ .00858 
RD I 22 095 8002 43835 20191230 14:57 2 7 008 149 0.0135 SQ .00858 
RD I 22 095 8002 43835 20200105 12:49 1 7 008 149 0.0130 SQ .00858 
RD I 22 095 8002 43835 20200111 14:49 1 7 008 149 0.504 .00858 
RD I 22 095 8002 43835 20200117 12:52 1 7 008 149 0 Y ND .00858 
RD I 22 095 8002 43835 20200123 12:26 1 7 008 149 0.0156 SQ .00858 
RD I 22 095 8002 43835 20200129 15:19 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20200204 15:11 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20200210 14:58 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20200216 14:28 1 7 008 149 0 Y ND .00858 
RD I 22 095 8002 43835 20200222 11:32 1 7 008 149 0 ND .00858 
RD I 22 095 8002 43835 20200228 13:48 1 7 008 149 0.788 .00858 
RD I 22 095 8002 43835 20200228 13:48 2 7 008 149 0.790 .00858 
RD I 22 095 8002 43835 20200305 10:41 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200311 13:02 1 7 008 149 0.0817 .0115 
RD I 22 095 8002 43835 20200317 14:06 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200323 13:14 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200329 13:56 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200404 14:18 1 7 008 149 0.153 Y .0115 
RD I 22 095 8002 43835 20200410 13:18 1 7 008 149 0 Y ND .0115 
RD I 22 095 8002 43835 20200416 12:28 1 7 008 149 AK 
RD I 22 095 8002 43835 20200422 15:12 1 7 008 149 0.0185 SQ .0115 
RD I 22 095 8002 43835 20200428 14:49 1 7 008 149 0.0881 .0115 
RD I 22 095 8002 43835 20200504 15:04 1 7 008 149 0.0503 .0115 
RD I 22 095 8002 43835 20200510 13:59 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200516 14:20 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200522 13:32 1 7 008 149 0 Y ND .0115 
RD I 22 095 8002 43835 20200528 14:16 1 7 008 149 0.0104 MD .0115 
RD I 22 095 8002 43835 20200603 13:24 1 7 008 149 0.0131 Y SQ .0115 
RD I 22 095 8002 43835 20200609 13:31 1 7 008 149 0.00740 Y MD .0115 
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RD I 22 095 8002 43835 20200615 15:21 1 7 008 149 0.436 .0115 
RD I 22 095 8002 43835 20200621 12:40 1 7 008 149 0.00520 MD .0115 
RD I 22 095 8002 43835 20200627 11:17 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200703 13:11 1 7 008 149 0.0259 SQ .0115 
RD I 22 095 8002 43835 20200709 13:00 1 7 008 149 0.0122 SQ .0115 
RD I 22 095 8002 43835 20200709 13:00 2 7 008 149 0.0119 SQ .0115 
RD I 22 095 8002 43835 20200715 13:10 1 7 008 149 AK 
RD I 22 095 8002 43835 20200721 13:41 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200727 13:15 1 7 008 149 0 Y ND .0115 
RD I 22 095 8002 43835 20200802 14:45 1 7 008 149 0.132 .0115 
RD I 22 095 8002 43835 20200808 14:02 1 7 008 149 0.145 .0115 
RD I 22 095 8002 43835 20200814 12:52 1 7 008 149 0.145 .0115 
RD I 22 095 8002 43835 20200820 13:41 1 7 008 149 0.0303 SQ .0115 
RD I 22 095 8002 43835 20200827 14:33 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200901 14:58 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200907 10:29 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200913 14:22 1 7 008 149 0 Y ND .0115 
RD I 22 095 8002 43835 20200919 13:19 1 7 008 149 0 ND .0115 
RD I 22 095 8002 43835 20200925 13:31 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20160524 11:40 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20160527 12:00 1 7 008 149 AA 
RD I 22 095 8003 43835 20160530 12:15 1 7 008 149 1.69 Y .01 
RD I 22 095 8003 43835 20160602 00:00 1 7 008 149 0.727 .01 
RD I 22 095 8003 43835 20160605 12:00 1 7 008 149 5.65 .01 
RD I 22 095 8003 43835 20160608 11:42 2 7 008 149 1.30 Y .01 
RD I 22 095 8003 43835 20160608 11:46 1 7 008 149 1.36 .01 
RD I 22 095 8003 43835 20160611 11:28 1 7 008 149 0.075 .01 
RD I 22 095 8003 43835 20160614 13:27 1 7 008 149 0.101 .01 
RD I 22 095 8003 43835 20160617 12:22 1 7 008 149 0.745 .01 
RD I 22 095 8003 43835 20160620 13:28 1 7 008 149 0.114 .01 
RD I 22 095 8003 43835 20160623 13:01 1 7 008 149 0.088 .01 
RD I 22 095 8003 43835 20160623 13:01 2 7 008 149 0.149 QX .01 
RD I 22 095 8003 43835 20160626 11:33 1 7 008 149 0.011 SQ .01 
RD I 22 095 8003 43835 20160629 11:36 1 7 008 149 1.97 .01 
RD I 22 095 8003 43835 20160702 11:55 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20160705 12:03 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20160708 12:02 1 7 008 149 0.519 .01 
RD I 22 095 8003 43835 20160711 12:01 1 7 008 149 0.199 .01 
RD I 22 095 8003 43835 20160714 12:11 1 7 008 149 1.78 .01 
RD I 22 095 8003 43835 20160717 12:33 1 7 008 149 0.470 .01 
RD I 22 095 8003 43835 20160720 11:56 1 7 008 149 1.35 .01 
RD I 22 095 8003 43835 20160723 12:38 1 7 008 149 2.61 .01 
RD I 22 095 8003 43835 20160723 12:38 2 7 008 149 2.76 .01 
RD I 22 095 8003 43835 20160726 12:23 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20160729 12:20 1 7 008 149 1.75 .01 
RD I 22 095 8003 43835 20160801 13:15 1 7 008 149 4.62 .01 
RD I 22 095 8003 43835 20160804 11:54 1 7 008 149 5.90 .01 
RD I 22 095 8003 43835 20160807 12:36 1 7 008 149 0.764 .01 
RD I 22 095 8003 43835 20160810 13:07 1 7 008 149 0.179 .01 
RD I 22 095 8003 43835 20160813 12:00 1 7 008 149 AA 
RD I 22 095 8003 43835 20160816 12:00 1 7 008 149 BB 
RD I 22 095 8003 43835 20160819 12:00 1 7 008 149 BB 
RD I 22 095 8003 43835 20160825 12:10 1 7 008 149 0.616 .01 
RD I 22 095 8003 43835 20160828 12:05 1 7 008 149 0.020 SQ .01 
RD I 22 095 8003 43835 20160831 12:51 1 7 008 149 2.23 .01 
RD I 22 095 8003 43835 20160903 12:22 1 7 008 149 20.6 DI .062 
RD I 22 095 8003 43835 20160906 12:53 1 7 008 149 0.591 .01 
RD I 22 095 8003 43835 20160909 12:34 1 7 008 149 0.698 .01 
RD I 22 095 8003 43835 20160912 11:43 1 7 008 149 0.064 .01 
RD I 22 095 8003 43835 20160915 12:58 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20160918 12:48 1 7 008 149 0.363 .01 
RD I 22 095 8003 43835 20160921 12:32 1 7 008 149 0.049 .01 
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RD I 22 095 8003 43835 20160924 11:25 1 7 008 149 0.151 .01 
RD I 22 095 8003 43835 20160927 13:11 1 7 008 149 0.928 .01 
RD I 22 095 8003 43835 20160927 13:11 2 7 008 149 0.962 .01 
RD I 22 095 8003 43835 20160930 13:25 1 7 008 149 2.84 .01 
RD I 22 095 8003 43835 20160930 13:25 2 7 008 149 2.91 .01 
RD I 22 095 8003 43835 20161003 12:41 1 7 008 149 7.39 .01 
RD I 22 095 8003 43835 20161006 12:13 1 7 008 149 1.17 .01 
RD I 22 095 8003 43835 20161009 11:58 1 7 008 149 2.41 .01 
RD I 22 095 8003 43835 20161012 11:49 1 7 008 149 0.350 .01 
RD I 22 095 8003 43835 20161015 09:06 1 7 008 149 0.918 .01 
RD I 22 095 8003 43835 20161018 11:59 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20161021 13:03 1 7 008 149 3.71 .01 
RD I 22 095 8003 43835 20161021 13:03 2 7 008 149 2.67 QX .01 
RD I 22 095 8003 43835 20161024 12:39 1 7 008 149 18.6 DI .055 
RD I 22 095 8003 43835 20161024 12:39 2 7 008 149 18.0 DI .055 
RD I 22 095 8003 43835 20161027 11:51 1 7 008 149 3.29 .01 
RD I 22 095 8003 43835 20161030 12:25 1 7 008 149 8.17 .01 
RD I 22 095 8003 43835 20161102 11:46 1 7 008 149 0.634 .01 
RD I 22 095 8003 43835 20161105 12:06 1 7 008 149 0.859 .01 
RD I 22 095 8003 43835 20161108 13:56 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20161111 11:45 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20161114 11:51 1 7 008 149 15.1 DI .048 
RD I 22 095 8003 43835 20161117 11:57 1 7 008 149 0.058 .01 
RD I 22 095 8003 43835 20161120 12:35 1 7 008 149 40.5 DI .089 
RD I 22 095 8003 43835 20161123 12:16 1 7 008 149 4.71 .01 
RD I 22 095 8003 43835 20161126 12:58 1 7 008 149 1.35 .01 
RD I 22 095 8003 43835 20161129 12:37 1 7 008 149 0.221 .01 
RD I 22 095 8003 43835 20161202 15:42 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20161205 13:09 1 7 008 149 0.008 MD .01 
RD I 22 095 8003 43835 20161208 11:52 1 7 008 149 0.148 .01 
RD I 22 095 8003 43835 20161211 12:32 1 7 008 149 0.105 .01 
RD I 22 095 8003 43835 20161214 13:10 1 7 008 149 5.87 .01 
RD I 22 095 8003 43835 20161217 12:53 1 7 008 149 2.43 .01 
RD I 22 095 8003 43835 20161220 12:36 1 7 008 149 4.81 .01 
RD I 22 095 8003 43835 20161223 13:09 1 7 008 149 2.93 .01 
RD I 22 095 8003 43835 20161226 13:04 1 7 008 149 0.224 2 .01 
RD I 22 095 8003 43835 20161229 13:26 1 7 008 149 4.86 .01 
RD I 22 095 8003 43835 20161229 13:26 2 7 008 149 AA 
RD I 22 095 8003 43835 20170101 13:01 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20170104 12:07 1 7 008 149 1.29 .01 
RD I 22 095 8003 43835 20170107 12:45 1 7 008 149 AQ 
RD I 22 095 8003 43835 20170107 12:45 2 7 008 149 AK 
RD I 22 095 8003 43835 20170110 13:18 1 7 008 149 0.008 MD .01 
RD I 22 095 8003 43835 20170113 13:19 1 7 008 149 0.105 .01 
RD I 22 095 8003 43835 20170116 12:43 1 7 008 149 0.010 SQ .01 
RD I 22 095 8003 43835 20170119 12:04 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20170122 12:01 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20170125 14:16 1 7 008 149 0.259 .01 
RD I 22 095 8003 43835 20170128 13:39 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20170131 11:42 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20170203 12:56 1 7 008 149 0.056 .01 
RD I 22 095 8003 43835 20170206 12:16 1 7 008 149 0 ND .01 
RD I 22 095 8003 43835 20170209 13:06 1 7 008 149 2.67 .01 
RD I 22 095 8003 43835 20170212 12:15 1 7 008 149 0.181 .01 
RD I 22 095 8003 43835 20170215 12:57 1 7 008 149 0.723 .01 
RD I 22 095 8003 43835 20170218 13:23 1 7 008 149 0.092 .01 
RD I 22 095 8003 43835 20170221 12:35 1 7 008 149 0.844 .01 
RD I 22 095 8003 43835 20170224 13:06 1 7 008 149 9.86 DI .039 
RD I 22 095 8003 43835 20170227 11:15 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170302 12:05 1 7 008 149 0.621 .02 
RD I 22 095 8003 43835 20170305 13:30 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170308 12:14 1 7 008 149 0.031 SQ .02 
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RD I 22 095 8003 43835 20170311 14:25 1 7 008 149 0.077 .02 
RD I 22 095 8003 43835 20170314 14:37 1 7 008 149 0.621 .02 
RD I 22 095 8003 43835 20170314 14:37 2 7 008 149 0.638 .02 
RD I 22 095 8003 43835 20170317 12:47 1 7 008 149 0.006 MD .02 
RD I 22 095 8003 43835 20170320 13:48 1 7 008 149 0.006 MD .02 
RD I 22 095 8003 43835 20170323 12:02 1 7 008 149 0.007 MD .02 
RD I 22 095 8003 43835 20170326 12:38 1 7 008 149 0.006 MD .02 
RD I 22 095 8003 43835 20170329 13:24 1 7 008 149 0.112 .02 
RD I 22 095 8003 43835 20170401 10:33 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170404 13:02 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170407 13:14 1 7 008 149 7.79 .02 
RD I 22 095 8003 43835 20170407 13:14 2 7 008 149 7.60 .02 
RD I 22 095 8003 43835 20170410 13:50 1 7 008 149 0.011 MD .02 
RD I 22 095 8003 43835 20170413 14:19 1 7 008 149 3.46 .02 
RD I 22 095 8003 43835 20170416 11:52 1 7 008 149 0.033 SQ .02 
RD I 22 095 8003 43835 20170419 14:26 1 7 008 149 0.088 .02 
RD I 22 095 8003 43835 20170422 10:12 1 7 008 149 2.91 .02 
RD I 22 095 8003 43835 20170425 13:14 1 7 008 149 0.008 MD .02 
RD I 22 095 8003 43835 20170428 13:33 1 7 008 149 0.009 MD .02 
RD I 22 095 8003 43835 20170501 13:24 1 7 008 149 2.73 .02 
RD I 22 095 8003 43835 20170504 13:57 1 7 008 149 0.048 SQ .02 
RD I 22 095 8003 43835 20170504 13:57 2 7 008 149 0.037 SQ .02 
RD I 22 095 8003 43835 20170507 13:31 1 7 008 149 2.67 .02 
RD I 22 095 8003 43835 20170510 12:52 1 7 008 149 0.006 MD .02 
RD I 22 095 8003 43835 20170513 13:59 1 7 008 149 0.335 .02 
RD I 22 095 8003 43835 20170513 13:59 2 7 008 149 0.336 .02 
RD I 22 095 8003 43835 20170516 11:53 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170519 13:19 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170522 13:13 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170525 13:04 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170528 12:49 1 7 008 149 0.409 .02 
RD I 22 095 8003 43835 20170531 12:14 1 7 008 149 0.101 .02 
RD I 22 095 8003 43835 20170603 13:53 1 7 008 149 0.132 .02 
RD I 22 095 8003 43835 20170606 13:41 1 7 008 149 1.54 .02 
RD I 22 095 8003 43835 20170609 12:39 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170612 13:03 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170615 11:12 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170618 12:33 1 7 008 149 2.14 .02 
RD I 22 095 8003 43835 20170621 10:57 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170624 13:50 1 7 008 149 3.84 .02 
RD I 22 095 8003 43835 20170627 13:22 1 7 008 149 0.055 SQ .02 
RD I 22 095 8003 43835 20170630 13:59 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170703 13:24 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170706 13:55 1 7 008 149 0.738 .02 
RD I 22 095 8003 43835 20170709 13:23 1 7 008 149 9.42 .02 
RD I 22 095 8003 43835 20170712 13:59 1 7 008 149 0.776 .02 
RD I 22 095 8003 43835 20170715 14:06 1 7 008 149 1.62 .02 
RD I 22 095 8003 43835 20170718 12:16 1 7 008 149 1.05 .02 
RD I 22 095 8003 43835 20170721 13:25 1 7 008 149 1.93 .02 
RD I 22 095 8003 43835 20170724 12:41 1 7 008 149 0.205 .02 
RD I 22 095 8003 43835 20170727 13:41 1 7 008 149 0.024 SQ .02 
RD I 22 095 8003 43835 20170730 13:49 1 7 008 149 0.807 .02 
RD I 22 095 8003 43835 20170802 13:22 1 7 008 149 0.246 .02 
RD I 22 095 8003 43835 20170805 12:59 1 7 008 149 0.303 .02 
RD I 22 095 8003 43835 20170808 13:41 1 7 008 149 0.132 .02 
RD I 22 095 8003 43835 20170811 13:42 1 7 008 149 0.203 .02 
RD I 22 095 8003 43835 20170814 12:36 1 7 008 149 0.229 .02 
RD I 22 095 8003 43835 20170817 13:22 1 7 008 149 0.127 .02 
RD I 22 095 8003 43835 20170820 11:34 1 7 008 149 0.990 .02 
RD I 22 095 8003 43835 20170823 12:38 1 7 008 149 AK 
RD I 22 095 8003 43835 20170823 12:38 2 7 008 149 0.474 .02 
RD I 22 095 8003 43835 20170826 10:59 1 7 008 149 0.112 .02 
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RD I 22 095 8003 43835 20170829 12:50 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20170901 11:49 1 7 008 149 0.732 .02 
RD I 22 095 8003 43835 20170904 12:27 1 7 008 149 0.593 .02 
RD I 22 095 8003 43835 20170907 11:34 1 7 008 149 0.863 .02 
RD I 22 095 8003 43835 20170910 13:42 1 7 008 149 1.18 .02 
RD I 22 095 8003 43835 20170913 12:09 1 7 008 149 0.101 .02 
RD I 22 095 8003 43835 20170916 13:55 1 7 008 149 1.19 .02 
RD I 22 095 8003 43835 20170919 11:58 1 7 008 149 0.014 MD .02 
RD I 22 095 8003 43835 20170922 12:16 1 7 008 149 1.23 .02 
RD I 22 095 8003 43835 20170925 14:13 1 7 008 149 0.473 .02 
RD I 22 095 8003 43835 20170928 12:52 1 7 008 149 6.06 .02 
RD I 22 095 8003 43835 20171001 12:49 1 7 008 149 0.008 MD .02 
RD I 22 095 8003 43835 20171004 12:47 1 7 008 149 0.154 .02 
RD I 22 095 8003 43835 20171007 12:41 1 7 008 149 0.258 .02 
RD I 22 095 8003 43835 20171010 12:38 1 7 008 149 1.32 .02 
RD I 22 095 8003 43835 20171013 11:20 1 7 008 149 0.013 MD .02 
RD I 22 095 8003 43835 20171016 12:04 1 7 008 149 1.33 .02 
RD I 22 095 8003 43835 20171019 12:34 1 7 008 149 0.012 MD .02 
RD I 22 095 8003 43835 20171022 13:15 1 7 008 149 0.576 .02 
RD I 22 095 8003 43835 20171022 13:15 2 7 008 149 0.610 .02 
RD I 22 095 8003 43835 20171025 12:58 1 7 008 149 0.823 .02 
RD I 22 095 8003 43835 20171025 12:58 2 7 008 149 0.789 .02 
RD I 22 095 8003 43835 20171028 12:38 1 7 008 149 4.39 .02 
RD I 22 095 8003 43835 20171028 12:38 2 7 008 149 AA 
RD I 22 095 8003 43835 20171031 13:43 1 7 008 149 0.009 MD .02 
RD I 22 095 8003 43835 20171103 13:14 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20171106 13:05 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20171109 14:26 1 7 008 149 1.78 .02 
RD I 22 095 8003 43835 20171109 14:26 2 7 008 149 1.90 .02 
RD I 22 095 8003 43835 20171112 12:58 1 7 008 149 0.058 SQ .02 
RD I 22 095 8003 43835 20171115 12:18 1 7 008 149 0.179 .02 
RD I 22 095 8003 43835 20171118 12:51 1 7 008 149 6.65 .02 
RD I 22 095 8003 43835 20171118 12:51 2 7 008 149 6.78 .02 
RD I 22 095 8003 43835 20171121 13:29 1 7 008 149 0.818 .02 
RD I 22 095 8003 43835 20171124 11:41 1 7 008 149 5.82 .02 
RD I 22 095 8003 43835 20171127 12:50 1 7 008 149 0.295 .02 
RD I 22 095 8003 43835 20171130 13:09 1 7 008 149 0.456 .02 
RD I 22 095 8003 43835 20171203 14:10 1 7 008 149 0.010 MD .02 
RD I 22 095 8003 43835 20171206 14:16 1 7 008 149 0.088 .02 
RD I 22 095 8003 43835 20171209 14:04 1 7 008 149 0.109 .02 
RD I 22 095 8003 43835 20171212 14:48 1 7 008 149 0.316 .02 
RD I 22 095 8003 43835 20171212 14:48 2 7 008 149 0.324 .02 
RD I 22 095 8003 43835 20171215 13:55 1 7 008 149 0.263 .02 
RD I 22 095 8003 43835 20171215 13:55 2 7 008 149 0.251 .02 
RD I 22 095 8003 43835 20171221 11:58 1 7 008 149 0 ND .02 
RD I 22 095 8003 43835 20171224 14:51 1 7 008 149 1.54 .02 
RD I 22 095 8003 43835 20171227 13:23 1 7 008 149 0.129 .02 
RD I 22 095 8003 43835 20171230 14:03 1 7 008 149 1.17 .02 
RD I 22 095 8003 43835 20180102 14:21 1 7 008 149 0.734 .0129 
RD I 22 095 8003 43835 20180105 12:45 1 7 008 149 0.749 .0129 
RD I 22 095 8003 43835 20180108 13:59 1 7 008 149 3.21 .0129 
RD I 22 095 8003 43835 20180111 13:39 1 7 008 149 0.0798 .0129 
RD I 22 095 8003 43835 20180111 13:39 2 7 008 149 0.0833 .0129 
RD I 22 095 8003 43835 20180114 14:03 1 7 008 149 3.32 .0129 
RD I 22 095 8003 43835 20180114 14:03 2 7 008 149 3.54 .0129 
RD I 22 095 8003 43835 20180118 15:02 1 7 008 149 1.28 .0129 
RD I 22 095 8003 43835 20180118 15:02 2 7 008 149 1.41 .0129 
RD I 22 095 8003 43835 20180121 14:50 1 7 008 149 0.0124 MD .0129 
RD I 22 095 8003 43835 20180124 13:37 1 7 008 149 7.27 .0129 
RD I 22 095 8003 43835 20180124 13:37 2 7 008 149 7.55 .0129 
RD I 22 095 8003 43835 20180127 13:19 1 7 008 149 2.90 .0129 
RD I 22 095 8003 43835 20180130 13:43 1 7 008 149 2.67 .0129 
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RD I 22 095 8003 43835 20180202 12:31 1 7 008 149 0.00490 MD .0129 
RD I 22 095 8003 43835 20180205 12:46 1 7 008 149 0.165 .0129 
RD I 22 095 8003 43835 20180208 14:34 1 7 008 149 AN 
RD I 22 095 8003 43835 20180211 15:00 1 7 008 149 0.328 .0129 
RD I 22 095 8003 43835 20180211 15:00 2 7 008 149 0.301 .0129 
RD I 22 095 8003 43835 20180214 13:49 1 7 008 149 0.00930 MD .0129 
RD I 22 095 8003 43835 20180217 14:33 1 7 008 149 0.235 .0129 
RD I 22 095 8003 43835 20180220 13:51 1 7 008 149 0.00670 MD .0129 
RD I 22 095 8003 43835 20180223 11:29 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180226 10:32 1 7 008 149 0.0137 SQ .0129 
RD I 22 095 8003 43835 20180301 11:27 1 7 008 149 0.245 .0129 
RD I 22 095 8003 43835 20180304 14:17 1 7 008 149 0.111 .0129 
RD I 22 095 8003 43835 20180307 13:10 1 7 008 149 0.251 .0129 
RD I 22 095 8003 43835 20180307 13:10 2 7 008 149 0.270 .0129 
RD I 22 095 8003 43835 20180310 11:30 1 7 008 149 0.0526 .0129 
RD I 22 095 8003 43835 20180313 11:40 1 7 008 149 7.79 .0129 
RD I 22 095 8003 43835 20180316 10:52 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180319 12:20 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180322 14:05 1 7 008 149 0.668 .0129 
RD I 22 095 8003 43835 20180325 11:35 1 7 008 149 0.00990 MD .0129 
RD I 22 095 8003 43835 20180328 11:13 1 7 008 149 0.122 .0129 
RD I 22 095 8003 43835 20180331 12:20 1 7 008 149 0.745 .0129 
RD I 22 095 8003 43835 20180403 12:16 1 7 008 149 0.197 .0129 
RD I 22 095 8003 43835 20180406 11:22 1 7 008 149 0.0886 .0129 
RD I 22 095 8003 43835 20180409 11:48 1 7 008 149 0.288 .0129 
RD I 22 095 8003 43835 20180409 11:48 2 7 008 149 0.280 .0129 
RD I 22 095 8003 43835 20180412 10:23 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180415 13:27 1 7 008 149 0.00670 MD .0129 
RD I 22 095 8003 43835 20180418 11:45 1 7 008 149 0.699 .0129 
RD I 22 095 8003 43835 20180421 13:21 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180424 10:52 1 7 008 149 1.30 .0129 
RD I 22 095 8003 43835 20180427 11:23 1 7 008 149 6.08 .0129 
RD I 22 095 8003 43835 20180427 11:23 2 7 008 149 6.00 .0129 
RD I 22 095 8003 43835 20180430 13:04 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180503 11:12 1 7 008 149 0.00740 Y MD .0129 
RD I 22 095 8003 43835 20180506 14:51 1 7 008 149 0.371 .0129 
RD I 22 095 8003 43835 20180506 14:51 2 7 008 149 0.359 .0129 
RD I 22 095 8003 43835 20180509 14:48 1 7 008 149 0.0132 SQ .0129 
RD I 22 095 8003 43835 20180512 12:07 1 7 008 149 0.00940 Y MD .0129 
RD I 22 095 8003 43835 20180515 13:17 1 7 008 149 0.502 .0129 
RD I 22 095 8003 43835 20180515 13:17 2 7 008 149 0.514 .0129 
RD I 22 095 8003 43835 20180518 13:14 1 7 008 149 0.0820 .0129 
RD I 22 095 8003 43835 20180521 15:10 1 7 008 149 0.348 .0129 
RD I 22 095 8003 43835 20180524 14:08 1 7 008 149 0.632 .0129 
RD I 22 095 8003 43835 20180527 12:57 1 7 008 149 0.972 .0129 
RD I 22 095 8003 43835 20180530 13:56 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180602 14:16 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180605 14:41 1 7 008 149 0.342 .0129 
RD I 22 095 8003 43835 20180605 14:41 2 7 008 149 0.321 .0129 
RD I 22 095 8003 43835 20180608 15:21 1 7 008 149 1.67 .0129 
RD I 22 095 8003 43835 20180611 15:01 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180614 15:10 1 7 008 149 1.41 .0129 
RD I 22 095 8003 43835 20180617 14:40 1 7 008 149 0.291 .0129 
RD I 22 095 8003 43835 20180620 14:53 1 7 008 149 0.191 .0129 
RD I 22 095 8003 43835 20180623 13:24 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180626 15:01 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180629 14:27 1 7 008 149 0.0126 MD .0129 
RD I 22 095 8003 43835 20180702 14:28 1 7 008 149 0.563 .0129 
RD I 22 095 8003 43835 20180705 11:43 1 7 008 149 0.0943 .0129 
RD I 22 095 8003 43835 20180708 14:51 1 7 008 149 0.00530 MD .0129 
RD I 22 095 8003 43835 20180711 14:36 1 7 008 149 0.201 .0129 
RD I 22 095 8003 43835 20180714 13:23 1 7 008 149 0 ND .0129 
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RD I 22 095 8003 43835 20180717 12:56 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180720 13:28 1 7 008 149 0.00810 MD .0129 
RD I 22 095 8003 43835 20180723 11:34 1 7 008 149 0.348 .0129 
RD I 22 095 8003 43835 20180726 14:13 1 7 008 149 0.294 .0129 
RD I 22 095 8003 43835 20180729 13:57 1 7 008 149 0.295 .0129 
RD I 22 095 8003 43835 20180801 14:58 1 7 008 149 0.380 .0129 
RD I 22 095 8003 43835 20180804 14:37 1 7 008 149 BH .0129 
RD I 22 095 8003 43835 20180807 14:01 1 7 008 149 2.80 .0129 
RD I 22 095 8003 43835 20180810 15:08 1 7 008 149 0.152 .0129 
RD I 22 095 8003 43835 20180813 12:13 1 7 008 149 0.812 .0129 
RD I 22 095 8003 43835 20180813 12:13 2 7 008 149 0.844 .0129 
RD I 22 095 8003 43835 20180816 12:16 1 7 008 149 0.0123 MD .0129 
RD I 22 095 8003 43835 20180819 12:59 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180822 14:06 1 7 008 149 0.359 .0129 
RD I 22 095 8003 43835 20180822 14:06 2 7 008 149 0.347 .0129 
RD I 22 095 8003 43835 20180828 12:59 1 7 008 149 0.170 .0129 
RD I 22 095 8003 43835 20180831 15:00 1 7 008 149 0.00700 MD .0129 
RD I 22 095 8003 43835 20180903 15:12 1 7 008 149 0.00600 MD .0129 
RD I 22 095 8003 43835 20180906 13:58 1 7 008 149 2.11 .0129 
RD I 22 095 8003 43835 20180909 14:20 1 7 008 149 0.848 .0129 
RD I 22 095 8003 43835 20180912 14:28 1 7 008 149 0.126 .0129 
RD I 22 095 8003 43835 20180915 10:52 1 7 008 149 0.243 .0129 
RD I 22 095 8003 43835 20180915 10:52 2 7 008 149 0.199 .0129 
RD I 22 095 8003 43835 20180918 14:46 1 7 008 149 0.0599 .0129 
RD I 22 095 8003 43835 20180918 14:46 2 7 008 149 0.0643 .0129 
RD I 22 095 8003 43835 20180921 14:43 1 7 008 149 0.305 .0129 
RD I 22 095 8003 43835 20180924 14:46 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20180927 15:35 1 7 008 149 0.302 .0129 
RD I 22 095 8003 43835 20180927 15:35 2 7 008 149 0.306 .0129 
RD I 22 095 8003 43835 20180930 14:13 1 7 008 149 0.437 .0129 
RD I 22 095 8003 43835 20181003 15:05 1 7 008 149 0.0337 SQ .0129 
RD I 22 095 8003 43835 20181006 13:23 1 7 008 149 0.0964 .0129 
RD I 22 095 8003 43835 20181009 14:45 1 7 008 149 0.612 .0129 
RD I 22 095 8003 43835 20181009 14:45 2 7 008 149 0.612 .0129 
RD I 22 095 8003 43835 20181012 11:18 1 7 008 149 27.2 DI .0666 
RD I 22 095 8003 43835 20181015 15:45 1 7 008 149 0.0398 SQ .0129 
RD I 22 095 8003 43835 20181018 14:47 1 7 008 149 0.0395 SQ .0129 
RD I 22 095 8003 43835 20181021 12:40 1 7 008 149 0.0665 .0129 
RD I 22 095 8003 43835 20181024 15:05 1 7 008 149 0.0198 SQ .0129 
RD I 22 095 8003 43835 20181027 14:03 1 7 008 149 0.0509 .0129 
RD I 22 095 8003 43835 20181030 15:25 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20181102 12:51 1 7 008 149 0.133 .0129 
RD I 22 095 8003 43835 20181105 14:50 1 7 008 149 0.0312 Y SQ .0129 
RD I 22 095 8003 43835 20181108 12:53 1 7 008 149 1.00 .0129 
RD I 22 095 8003 43835 20181111 14:05 1 7 008 149 0.0582 .0129 
RD I 22 095 8003 43835 20181114 13:59 1 7 008 149 0.204 .0129 
RD I 22 095 8003 43835 20181114 13:59 2 7 008 149 0.204 .0129 
RD I 22 095 8003 43835 20181117 14:17 1 7 008 149 0.267 .0129 
RD I 22 095 8003 43835 20181120 15:27 1 7 008 149 1.07 .0129 
RD I 22 095 8003 43835 20181120 15:27 2 7 008 149 1.03 .0129 
RD I 22 095 8003 43835 20181123 12:27 1 7 008 149 0.334 .0129 
RD I 22 095 8003 43835 20181129 15:05 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20181202 13:35 1 7 008 149 1.23 .0129 
RD I 22 095 8003 43835 20181205 14:21 1 7 008 149 0.103 .0129 
RD I 22 095 8003 43835 20181208 11:53 1 7 008 149 0.160 .0129 
RD I 22 095 8003 43835 20181211 15:30 1 7 008 149 1.15 .0129 
RD I 22 095 8003 43835 20181214 14:21 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20181217 14:09 1 7 008 149 11.1 DI .0215 
RD I 22 095 8003 43835 20181220 13:19 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20181223 14:31 1 7 008 149 0.336 .0129 
RD I 22 095 8003 43835 20181226 15:40 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20181229 12:42 1 7 008 149 0.102 .0129 
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RD I 22 095 8003 43835 20190101 11:00 1 7 008 149 0.0748 Y .0129 
RD I 22 095 8003 43835 20190104 13:00 1 7 008 149 0.272 .0129 
RD I 22 095 8003 43835 20190107 13:41 1 7 008 149 0.0607 .0129 
RD I 22 095 8003 43835 20190110 12:24 1 7 008 149 1.12 .0129 
RD I 22 095 8003 43835 20190113 14:27 1 7 008 149 0.906 .0129 
RD I 22 095 8003 43835 20190113 14:27 2 7 008 149 1.06 .0129 
RD I 22 095 8003 43835 20190116 14:45 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20190119 11:42 1 7 008 149 0.00860 MD .0129 
RD I 22 095 8003 43835 20190122 13:18 1 7 008 149 BH .0129 
RD I 22 095 8003 43835 20190125 12:47 1 7 008 149 0.396 .0129 
RD I 22 095 8003 43835 20190128 14:15 1 7 008 149 1.05 .0129 
RD I 22 095 8003 43835 20190131 14:29 1 7 008 149 0.0191 SQ .0129 
RD I 22 095 8003 43835 20190203 14:48 1 7 008 149 0.0958 .0129 
RD I 22 095 8003 43835 20190206 14:46 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20190209 12:18 1 7 008 149 0.0467 .0129 
RD I 22 095 8003 43835 20190212 14:45 1 7 008 149 0.306 .0129 
RD I 22 095 8003 43835 20190212 14:45 2 7 008 149 0.303 .0129 
RD I 22 095 8003 43835 20190215 13:41 1 7 008 149 0 ND .0129 
RD I 22 095 8003 43835 20190218 15:32 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190221 14:09 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190224 10:14 1 7 008 149 0.211 .00858 
RD I 22 095 8003 43835 20190224 10:14 2 7 008 149 0.210 .00858 
RD I 22 095 8003 43835 20190227 15:18 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190306 14:35 1 7 008 149 0.274 .00858 
RD I 22 095 8003 43835 20190313 14:03 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190320 15:03 1 7 008 149 0.284 .00858 
RD I 22 095 8003 43835 20190327 14:17 1 7 008 149 2.91 2 .00858 
RD I 22 095 8003 43835 20190403 11:33 1 7 008 149 0.0777 2 .00858 
RD I 22 095 8003 43835 20190410 14:42 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190416 13:57 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190422 14:18 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190428 12:58 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190504 10:52 1 7 008 149 0.341 .00858 
RD I 22 095 8003 43835 20190510 13:06 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190516 13:20 1 7 008 149 0.322 Y .00858 
RD I 22 095 8003 43835 20190522 14:09 1 7 008 149 0.0340 .00858 
RD I 22 095 8003 43835 20190528 13:32 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190603 14:26 1 7 008 149 1.93 .00858 
RD I 22 095 8003 43835 20190609 14:38 1 7 008 149 6.19 .00858 
RD I 22 095 8003 43835 20190609 14:38 2 7 008 149 5.50 .00858 
RD I 22 095 8003 43835 20190615 13:44 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190621 13:28 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190627 14:45 1 7 008 149 1.11 .00858 
RD I 22 095 8003 43835 20190627 14:45 2 7 008 149 1.10 .00858 
RD I 22 095 8003 43835 20190703 12:08 1 7 008 149 0.402 .00858 
RD I 22 095 8003 43835 20190709 14:41 1 7 008 149 BH .00858 
RD I 22 095 8003 43835 20190715 14:09 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190721 14:37 1 7 008 149 0.0488 .00858 
RD I 22 095 8003 43835 20190727 14:58 1 7 008 149 0.0485 .00858 
RD I 22 095 8003 43835 20190802 12:41 1 7 008 149 0.175 .00858 
RD I 22 095 8003 43835 20190802 12:41 2 7 008 149 0.176 .00858 
RD I 22 095 8003 43835 20190808 14:01 1 7 008 149 0.00650 2 MD .00858 
RD I 22 095 8003 43835 20190814 14:40 1 7 008 149 0.576 .00858 
RD I 22 095 8003 43835 20190814 14:40 2 7 008 149 0.549 .00858 
RD I 22 095 8003 43835 20190820 13:56 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20190826 14:18 1 7 008 149 0.0119 SQ .00858 
RD I 22 095 8003 43835 20190901 14:02 1 7 008 149 0.168 .00858 
RD I 22 095 8003 43835 20190907 14:01 1 7 008 149 0.0295 .00858 
RD I 22 095 8003 43835 20190913 13:07 1 7 008 149 0.309 .00858 
RD I 22 095 8003 43835 20190919 13:38 1 7 008 149 0 Y ND .00858 
RD I 22 095 8003 43835 20190925 14:04 1 7 008 149 0.419 .00858 
RD I 22 095 8003 43835 20191001 15:17 1 7 008 149 1.43 .00858 
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RD I 22 095 8003 43835 20191007 15:30 1 7 008 149 0.275 .00858 
RD I 22 095 8003 43835 20191007 15:30 2 7 008 149 AK 
RD I 22 095 8003 43835 20191013 11:29 1 7 008 149 0.436 Y .00858 
RD I 22 095 8003 43835 20191013 11:29 2 7 008 149 0.466 Y .00858 
RD I 22 095 8003 43835 20191019 14:41 1 7 008 149 0.198 .00858 
RD I 22 095 8003 43835 20191025 13:34 1 7 008 149 0.128 .00858 
RD I 22 095 8003 43835 20191031 15:07 1 7 008 149 0.0589 .00858 
RD I 22 095 8003 43835 20191031 15:07 2 7 008 149 0.0582 .00858 
RD I 22 095 8003 43835 20191106 14:25 1 7 008 149 0.0460 .00858 
RD I 22 095 8003 43835 20191112 13:01 1 7 008 149 0.0203 SQ .00858 
RD I 22 095 8003 43835 20191112 13:01 2 7 008 149 0.0216 SQ .00858 
RD I 22 095 8003 43835 20191118 12:57 1 7 008 149 3.98 .00858 
RD I 22 095 8003 43835 20191124 13:07 1 7 008 149 0.222 .00858 
RD I 22 095 8003 43835 20191130 13:35 1 7 008 149 0.126 .00858 
RD I 22 095 8003 43835 20191206 13:06 1 7 008 149 0.103 .00858 
RD I 22 095 8003 43835 20191206 13:06 2 7 008 149 0.110 .00858 
RD I 22 095 8003 43835 20191212 14:58 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20191218 15:00 1 7 008 149 0.456 .00858 
RD I 22 095 8003 43835 20191218 15:00 2 7 008 149 0.456 .00858 
RD I 22 095 8003 43835 20191224 13:31 1 7 008 149 0.172 .00858 
RD I 22 095 8003 43835 20191230 15:00 1 7 008 149 0.477 .00858 
RD I 22 095 8003 43835 20200105 12:52 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20200111 14:52 1 7 008 149 0.148 .00858 
RD I 22 095 8003 43835 20200111 14:52 2 7 008 149 0.164 .00858 
RD I 22 095 8003 43835 20200117 12:55 1 7 008 149 0 Y ND .00858 
RD I 22 095 8003 43835 20200123 12:29 1 7 008 149 0.115 .00858 
RD I 22 095 8003 43835 20200129 15:22 1 7 008 149 0.0787 .00858 
RD I 22 095 8003 43835 20200129 15:22 2 7 008 149 0.0791 .00858 
RD I 22 095 8003 43835 20200204 15:14 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20200210 15:01 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20200216 14:31 1 7 008 149 0.00320 Y MD .00858 
RD I 22 095 8003 43835 20200222 11:37 1 7 008 149 0 ND .00858 
RD I 22 095 8003 43835 20200228 13:53 1 7 008 149 0.230 .00858 
RD I 22 095 8003 43835 20200305 10:48 1 7 008 149 0.324 .0115 
RD I 22 095 8003 43835 20200305 10:48 2 7 008 149 0.318 .0115 
RD I 22 095 8003 43835 20200311 12:59 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200317 14:09 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200323 13:17 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200329 14:00 1 7 008 149 0.0329 SQ .0115 
RD I 22 095 8003 43835 20200404 14:20 1 7 008 149 0.140 Y .0115 
RD I 22 095 8003 43835 20200410 13:21 1 7 008 149 0.148 Y .0115 
RD I 22 095 8003 43835 20200416 12:31 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200422 15:15 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200428 14:52 1 7 008 149 0.672 .0115 
RD I 22 095 8003 43835 20200504 15:08 1 7 008 149 0.228 .0115 
RD I 22 095 8003 43835 20200510 14:02 1 7 008 149 0.584 .0115 
RD I 22 095 8003 43835 20200510 14:02 2 7 008 149 0.596 .0115 
RD I 22 095 8003 43835 20200516 14:23 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200522 13:36 1 7 008 149 0.00630 Y MD .0115 
RD I 22 095 8003 43835 20200528 14:19 1 7 008 149 0.364 .0115 
RD I 22 095 8003 43835 20200603 13:29 1 7 008 149 0.0165 Y SQ .0115 
RD I 22 095 8003 43835 20200609 13:35 1 7 008 149 0.00530 Y MD .0115 
RD I 22 095 8003 43835 20200615 15:24 1 7 008 149 0.222 .0115 
RD I 22 095 8003 43835 20200621 12:44 1 7 008 149 0.00430 MD .0115 
RD I 22 095 8003 43835 20200627 11:20 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200703 13:16 1 7 008 149 0.00990 MD .0115 
RD I 22 095 8003 43835 20200709 13:10 1 7 008 149 0.0162 SQ .0115 
RD I 22 095 8003 43835 20200715 13:22 1 7 008 149 0.0376 .0115 
RD I 22 095 8003 43835 20200721 13:56 1 7 008 149 0.0274 SQ .0115 
RD I 22 095 8003 43835 20200727 13:25 1 7 008 149 0.00820 MD .0115 
RD I 22 095 8003 43835 20200802 14:55 1 7 008 149 0.498 .0115 
RD I 22 095 8003 43835 20200808 14:22 1 7 008 149 0.125 .0115 
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RD I 22 095 8003 43835 20200814 12:56 1 7 008 149 0.0101 MD .0115 
RD I 22 095 8003 43835 20200814 12:56 2 7 008 149 0.0117 SQ .0115 
RD I 22 095 8003 43835 20200820 13:37 1 7 008 149 0.345 .0115 
RD I 22 095 8003 43835 20200827 14:38 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200901 15:03 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200907 10:32 1 7 008 149 0.0379 .0115 
RD I 22 095 8003 43835 20200913 14:33 1 7 008 149 0.245 .0115 
RD I 22 095 8003 43835 20200919 13:23 1 7 008 149 0 ND .0115 
RD I 22 095 8003 43835 20200925 13:35 1 7 008 149 0.0845 .0115 
RD I 22 095 8003 43835 20200925 13:35 2 7 008 149 0.0853 .0115 
RD I 22 095 8004 43835 20160524 11:55 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160524 11:55 2 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160530 12:31 1 7 008 149 0.847 Y .01 
RD I 22 095 8004 43835 20160602 00:00 1 7 008 149 0.519 .01 
RD I 22 095 8004 43835 20160605 12:00 1 7 008 149 1.37 .01 
RD I 22 095 8004 43835 20160608 11:58 1 7 008 149 0.940 .01 
RD I 22 095 8004 43835 20160611 11:31 1 7 008 149 0.158 Y .01 
RD I 22 095 8004 43835 20160614 13:31 1 7 008 149 0.481 DI .012 
RD I 22 095 8004 43835 20160617 12:27 1 7 008 149 0.521 .01 
RD I 22 095 8004 43835 20160620 13:32 1 7 008 149 0.358 .01 
RD I 22 095 8004 43835 20160620 13:32 2 7 008 149 0.412 .01 
RD I 22 095 8004 43835 20160623 13:04 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160626 11:36 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160629 11:40 1 7 008 149 0.965 .01 
RD I 22 095 8004 43835 20160702 12:04 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160705 12:10 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160708 12:07 1 7 008 149 0.095 .01 
RD I 22 095 8004 43835 20160711 12:05 1 7 008 149 1.55 .01 
RD I 22 095 8004 43835 20160714 12:16 1 7 008 149 1.00 .01 
RD I 22 095 8004 43835 20160717 12:36 1 7 008 149 12.2 DI .032 
RD I 22 095 8004 43835 20160720 12:03 1 7 008 149 3.11 .01 
RD I 22 095 8004 43835 20160720 12:03 2 7 008 149 3.11 .01 
RD I 22 095 8004 43835 20160723 12:42 1 7 008 149 2.23 .01 
RD I 22 095 8004 43835 20160726 12:27 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160729 12:24 1 7 008 149 0.868 .01 
RD I 22 095 8004 43835 20160801 13:19 1 7 008 149 2.85 .01 
RD I 22 095 8004 43835 20160804 11:58 1 7 008 149 2.39 .01 
RD I 22 095 8004 43835 20160807 12:41 1 7 008 149 0.157 .01 
RD I 22 095 8004 43835 20160810 13:11 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160813 12:00 1 7 008 149 AA 
RD I 22 095 8004 43835 20160816 12:00 1 7 008 149 BB 
RD I 22 095 8004 43835 20160819 12:00 1 7 008 149 BB 
RD I 22 095 8004 43835 20160825 12:15 1 7 008 149 1.67 .01 
RD I 22 095 8004 43835 20160828 12:13 1 7 008 149 10.6 DI .012 
RD I 22 095 8004 43835 20160828 12:13 2 7 008 149 10.7 DI .012 
RD I 22 095 8004 43835 20160831 12:58 1 7 008 149 3.61 .01 
RD I 22 095 8004 43835 20160831 12:58 2 7 008 149 3.03 .01 
RD I 22 095 8004 43835 20160903 12:27 1 7 008 149 9.56 DI .03 
RD I 22 095 8004 43835 20160906 12:59 1 7 008 149 0.948 .01 
RD I 22 095 8004 43835 20160909 12:40 1 7 008 149 1.73 .01 
RD I 22 095 8004 43835 20160912 11:48 1 7 008 149 4.44 .01 
RD I 22 095 8004 43835 20160915 13:01 1 7 008 149 0.191 .01 
RD I 22 095 8004 43835 20160918 12:50 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20160921 12:35 1 7 008 149 0.199 .01 
RD I 22 095 8004 43835 20160921 12:35 2 7 008 149 0.183 .01 
RD I 22 095 8004 43835 20160924 11:28 1 7 008 149 0.029 SQ .01 
RD I 22 095 8004 43835 20160927 13:14 1 7 008 149 0.153 .01 
RD I 22 095 8004 43835 20160930 13:30 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20161003 12:48 1 7 008 149 11.7 DI .037 
RD I 22 095 8004 43835 20161003 12:48 2 7 008 149 9.19 DI .037 
RD I 22 095 8004 43835 20161006 12:17 1 7 008 149 1.59 .01 
RD I 22 095 8004 43835 20161006 12:17 2 7 008 149 1.58 .01 
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RD I 22 095 8004 43835 20161009 11:46 1 7 008 149 3.44 .01 
RD I 22 095 8004 43835 20161009 12:02 2 7 008 149 3.47 .01 
RD I 22 095 8004 43835 20161012 11:53 1 7 008 149 0.485 .01 
RD I 22 095 8004 43835 20161012 11:53 2 7 008 149 0.468 .01 
RD I 22 095 8004 43835 20161015 09:09 1 7 008 149 7.05 .01 
RD I 22 095 8004 43835 20161018 12:01 1 7 008 149 0.064 .01 
RD I 22 095 8004 43835 20161021 13:06 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20161024 12:43 1 7 008 149 9.11 DI .019 
RD I 22 095 8004 43835 20161027 11:56 1 7 008 149 3.07 .01 
RD I 22 095 8004 43835 20161027 11:56 2 7 008 149 3.27 .01 
RD I 22 095 8004 43835 20161030 12:31 1 7 008 149 0.540 .01 
RD I 22 095 8004 43835 20161030 12:31 2 7 008 149 0.548 .01 
RD I 22 095 8004 43835 20161102 11:50 1 7 008 149 18.3 DI .039 
RD I 22 095 8004 43835 20161105 12:09 1 7 008 149 7.97 .01 
RD I 22 095 8004 43835 20161108 13:45 1 7 008 149 4.51 .01 
RD I 22 095 8004 43835 20161108 13:45 2 7 008 149 4.78 .01 
RD I 22 095 8004 43835 20161111 11:50 1 7 008 149 0.612 .01 
RD I 22 095 8004 43835 20161111 11:50 2 7 008 149 0.586 .01 
RD I 22 095 8004 43835 20161114 11:58 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20161114 11:58 2 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20161117 12:01 1 7 008 149 6.46 .01 
RD I 22 095 8004 43835 20161120 12:41 1 7 008 149 0.442 .01 
RD I 22 095 8004 43835 20161120 12:41 2 7 008 149 0.444 .01 
RD I 22 095 8004 43835 20161123 12:21 1 7 008 149 0.281 .01 
RD I 22 095 8004 43835 20161126 13:03 1 7 008 149 1.49 .01 
RD I 22 095 8004 43835 20161126 13:03 2 7 008 149 1.40 .01 
RD I 22 095 8004 43835 20161129 12:40 1 7 008 149 0.007 MD .01 
RD I 22 095 8004 43835 20161202 15:46 1 7 008 149 0.270 .01 
RD I 22 095 8004 43835 20161205 13:12 1 7 008 149 0.175 .01 
RD I 22 095 8004 43835 20161208 11:57 1 7 008 149 0.122 .01 
RD I 22 095 8004 43835 20161208 11:57 2 7 008 149 0.124 .01 
RD I 22 095 8004 43835 20161211 12:35 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20161214 13:15 1 7 008 149 0.007 MD .01 
RD I 22 095 8004 43835 20161214 13:15 2 7 008 149 0.008 MD .01 
RD I 22 095 8004 43835 20161217 12:57 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20161220 12:42 1 7 008 149 10.3 DI .019 
RD I 22 095 8004 43835 20161220 12:42 2 7 008 149 11.0 DI .019 
RD I 22 095 8004 43835 20161223 13:13 1 7 008 149 5.77 .01 
RD I 22 095 8004 43835 20161226 13:11 1 7 008 149 4.61 .01 
RD I 22 095 8004 43835 20161229 13:31 1 7 008 149 1.33 .01 
RD I 22 095 8004 43835 20170101 13:05 1 7 008 149 0.183 .01 
RD I 22 095 8004 43835 20170104 12:12 1 7 008 149 4.83 .01 
RD I 22 095 8004 43835 20170104 12:12 2 7 008 149 AA 
RD I 22 095 8004 43835 20170107 12:48 1 7 008 149 0.498 .01 
RD I 22 095 8004 43835 20170110 13:21 1 7 008 149 0.009 MD .01 
RD I 22 095 8004 43835 20170113 13:22 1 7 008 149 20.7 DI .058 
RD I 22 095 8004 43835 20170113 13:22 2 7 008 149 20.7 DI .058 
RD I 22 095 8004 43835 20170116 12:47 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20170119 12:08 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20170122 12:05 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20170125 14:19 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20170128 13:43 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20170131 11:46 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20170203 13:00 1 7 008 149 0.039 .01 
RD I 22 095 8004 43835 20170203 13:00 2 7 008 149 0.048 .01 
RD I 22 095 8004 43835 20170206 12:20 1 7 008 149 0 ND .01 
RD I 22 095 8004 43835 20170209 13:10 1 7 008 149 0.317 .01 
RD I 22 095 8004 43835 20170212 12:19 1 7 008 149 2.36 .01 
RD I 22 095 8004 43835 20170212 12:19 2 7 008 149 2.46 .01 
RD I 22 095 8004 43835 20170215 13:01 1 7 008 149 0.060 .01 
RD I 22 095 8004 43835 20170218 13:27 1 7 008 149 0.479 .01 
RD I 22 095 8004 43835 20170221 12:39 1 7 008 149 0.025 SQ .01 
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RD I 22 095 8004 43835 20170224 13:10 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170227 11:19 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170302 12:09 1 7 008 149 0.375 .02 
RD I 22 095 8004 43835 20170302 12:09 2 7 008 149 0.366 .02 
RD I 22 095 8004 43835 20170305 13:33 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170308 12:18 1 7 008 149 0.868 .02 
RD I 22 095 8004 43835 20170311 14:29 1 7 008 149 3.28 .02 
RD I 22 095 8004 43835 20170314 14:41 1 7 008 149 0.673 .02 
RD I 22 095 8004 43835 20170317 12:51 1 7 008 149 0.006 MD .02 
RD I 22 095 8004 43835 20170320 13:52 1 7 008 149 0.007 MD .02 
RD I 22 095 8004 43835 20170323 12:06 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170326 12:42 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170329 13:28 1 7 008 149 0.078 .02 
RD I 22 095 8004 43835 20170401 10:36 1 7 008 149 0.012 MD .02 
RD I 22 095 8004 43835 20170404 13:05 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170407 13:19 1 7 008 149 3.79 .02 
RD I 22 095 8004 43835 20170410 13:55 1 7 008 149 1.06 .02 
RD I 22 095 8004 43835 20170413 14:25 1 7 008 149 14.1 DI .039 
RD I 22 095 8004 43835 20170416 11:55 1 7 008 149 4.84 .02 
RD I 22 095 8004 43835 20170419 14:36 1 7 008 149 2.10 .02 
RD I 22 095 8004 43835 20170422 10:17 1 7 008 149 0.014 MD .02 
RD I 22 095 8004 43835 20170425 13:18 1 7 008 149 0.015 MD .02 
RD I 22 095 8004 43835 20170428 13:36 1 7 008 149 0.009 MD .02 
RD I 22 095 8004 43835 20170501 13:28 1 7 008 149 1.28 .02 
RD I 22 095 8004 43835 20170504 14:01 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170507 13:36 1 7 008 149 0.089 .02 
RD I 22 095 8004 43835 20170507 13:36 2 7 008 149 0.078 .02 
RD I 22 095 8004 43835 20170510 12:56 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170513 14:03 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170516 11:57 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170519 13:23 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170522 13:17 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170525 13:08 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170528 12:53 1 7 008 149 0.089 .02 
RD I 22 095 8004 43835 20170531 12:18 1 7 008 149 0.567 .02 
RD I 22 095 8004 43835 20170603 13:57 1 7 008 149 0.032 SQ .02 
RD I 22 095 8004 43835 20170606 13:45 1 7 008 149 0.326 .02 
RD I 22 095 8004 43835 20170606 13:45 2 7 008 149 0.324 .02 
RD I 22 095 8004 43835 20170609 12:43 1 7 008 149 1.73 .02 
RD I 22 095 8004 43835 20170612 13:07 1 7 008 149 0.227 .02 
RD I 22 095 8004 43835 20170615 11:16 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170618 12:37 1 7 008 149 2.96 .02 
RD I 22 095 8004 43835 20170621 11:01 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170624 13:54 1 7 008 149 3.26 .02 
RD I 22 095 8004 43835 20170627 13:26 1 7 008 149 1.82 .02 
RD I 22 095 8004 43835 20170630 14:03 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170703 13:28 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170706 13:59 1 7 008 149 0.456 .02 
RD I 22 095 8004 43835 20170709 13:27 1 7 008 149 1.16 .02 
RD I 22 095 8004 43835 20170712 14:03 1 7 008 149 1.02 .02 
RD I 22 095 8004 43835 20170715 14:11 1 7 008 149 0.576 .02 
RD I 22 095 8004 43835 20170718 12:18 1 7 008 149 0.924 .02 
RD I 22 095 8004 43835 20170721 13:29 1 7 008 149 2.80 .02 
RD I 22 095 8004 43835 20170724 12:44 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170727 13:45 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170730 13:53 1 7 008 149 0.485 .02 
RD I 22 095 8004 43835 20170730 13:53 2 7 008 149 0.455 .02 
RD I 22 095 8004 43835 20170802 13:25 1 7 008 149 1.53 .02 
RD I 22 095 8004 43835 20170805 13:03 1 7 008 149 0.468 .02 
RD I 22 095 8004 43835 20170808 13:44 1 7 008 149 7.22 .02 
RD I 22 095 8004 43835 20170811 13:45 1 7 008 149 0.016 MD .02 
RD I 22 095 8004 43835 20170814 12:39 1 7 008 149 0.676 .02 
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RD I 22 095 8004 43835 20170817 13:25 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20170820 11:40 1 7 008 149 0.169 .02 
RD I 22 095 8004 43835 20170820 11:40 2 7 008 149 0.163 .02 
RD I 22 095 8004 43835 20170823 12:44 1 7 008 149 1.93 .02 
RD I 22 095 8004 43835 20170826 11:03 1 7 008 149 0.321 .02 
RD I 22 095 8004 43835 20170829 12:54 1 7 008 149 0.085 .02 
RD I 22 095 8004 43835 20170901 11:57 1 7 008 149 0.776 .02 
RD I 22 095 8004 43835 20170904 12:31 1 7 008 149 0.068 .02 
RD I 22 095 8004 43835 20170904 12:31 2 7 008 149 0.085 .02 
RD I 22 095 8004 43835 20170907 11:38 1 7 008 149 1.38 .02 
RD I 22 095 8004 43835 20170907 11:38 2 7 008 149 AK 
RD I 22 095 8004 43835 20170910 13:43 1 7 008 149 4.71 .02 
RD I 22 095 8004 43835 20170910 13:43 2 7 008 149 3.85 .02 
RD I 22 095 8004 43835 20170913 12:13 1 7 008 149 1.81 .02 
RD I 22 095 8004 43835 20170916 13:58 1 7 008 149 5.24 .02 
RD I 22 095 8004 43835 20170919 12:00 1 7 008 149 0.020 SQ .02 
RD I 22 095 8004 43835 20170922 12:21 1 7 008 149 1.35 QX .02 
RD I 22 095 8004 43835 20170922 12:21 2 7 008 149 0.893 QX .02 
RD I 22 095 8004 43835 20170925 14:16 1 7 008 149 2.25 .02 
RD I 22 095 8004 43835 20170925 14:16 2 7 008 149 2.04 .02 
RD I 22 095 8004 43835 20170928 12:56 1 7 008 149 5.94 .02 
RD I 22 095 8004 43835 20170928 12:56 2 7 008 149 6.16 .02 
RD I 22 095 8004 43835 20171001 13:00 1 7 008 149 1.14 .02 
RD I 22 095 8004 43835 20171004 12:50 1 7 008 149 6.39 .02 
RD I 22 095 8004 43835 20171007 12:45 1 7 008 149 0.229 .02 
RD I 22 095 8004 43835 20171007 12:45 2 7 008 149 0.241 .02 
RD I 22 095 8004 43835 20171010 12:42 1 7 008 149 0.071 .02 
RD I 22 095 8004 43835 20171010 12:42 2 7 008 149 0.109 .02 
RD I 22 095 8004 43835 20171013 11:24 1 7 008 149 4.34 .02 
RD I 22 095 8004 43835 20171013 11:24 2 7 008 149 4.58 .02 
RD I 22 095 8004 43835 20171016 12:08 1 7 008 149 0.139 .02 
RD I 22 095 8004 43835 20171016 12:08 2 7 008 149 0.132 .02 
RD I 22 095 8004 43835 20171019 12:37 1 7 008 149 3.78 .02 
RD I 22 095 8004 43835 20171022 13:18 1 7 008 149 0.057 SQ .02 
RD I 22 095 8004 43835 20171025 13:02 1 7 008 149 0.010 MD .02 
RD I 22 095 8004 43835 20171028 12:44 1 7 008 149 0.010 MD .02 
RD I 22 095 8004 43835 20171031 13:36 1 7 008 149 0.454 .02 
RD I 22 095 8004 43835 20171103 13:17 1 7 008 149 0.178 .02 
RD I 22 095 8004 43835 20171106 13:09 1 7 008 149 0.009 MD .02 
RD I 22 095 8004 43835 20171109 14:40 1 7 008 149 0.643 .02 
RD I 22 095 8004 43835 20171112 13:01 1 7 008 149 8.86 .02 
RD I 22 095 8004 43835 20171112 13:01 2 7 008 149 9.39 .02 
RD I 22 095 8004 43835 20171115 12:30 1 7 008 149 8.92 DI .039 
RD I 22 095 8004 43835 20171115 12:30 2 7 008 149 11.3 DI .039 
RD I 22 095 8004 43835 20171118 12:54 1 7 008 149 0.010 MD .02 
RD I 22 095 8004 43835 20171121 13:30 2 7 008 149 3.00 QX .02 
RD I 22 095 8004 43835 20171121 13:33 1 7 008 149 2.25 QX .02 
RD I 22 095 8004 43835 20171124 11:46 1 7 008 149 1.71 .02 
RD I 22 095 8004 43835 20171127 12:54 1 7 008 149 41.5 DI .126 
RD I 22 095 8004 43835 20171127 12:54 2 7 008 149 41.0 DI .126 
RD I 22 095 8004 43835 20171130 13:15 1 7 008 149 0.109 .02 
RD I 22 095 8004 43835 20171203 14:14 1 7 008 149 0.219 .02 
RD I 22 095 8004 43835 20171203 14:14 2 7 008 149 0.226 .02 
RD I 22 095 8004 43835 20171206 14:21 1 7 008 149 0.021 SQ .02 
RD I 22 095 8004 43835 20171206 14:21 2 7 008 149 0.023 SQ .02 
RD I 22 095 8004 43835 20171209 14:07 1 7 008 149 0.034 SQ .02 
RD I 22 095 8004 43835 20171212 14:51 1 7 008 149 0.005 MD .02 
RD I 22 095 8004 43835 20171215 13:58 1 7 008 149 0.256 .02 
RD I 22 095 8004 43835 20171218 14:52 1 7 008 149 3.40 .02 
RD I 22 095 8004 43835 20171221 12:02 1 7 008 149 0 ND .02 
RD I 22 095 8004 43835 20171224 14:54 1 7 008 149 0.771 .02 
RD I 22 095 8004 43835 20171227 13:07 1 7 008 149 0.291 .02 
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RD I 22 095 8004 43835 20171227 13:26 2 7 008 149 0.302 .02 
RD I 22 095 8004 43835 20171230 14:06 1 7 008 149 2.59 .02 
RD I 22 095 8004 43835 20171230 14:06 2 7 008 149 3.31 .02 
RD I 22 095 8004 43835 20180102 14:24 1 7 008 149 0.0165 SQ .0129 
RD I 22 095 8004 43835 20180102 14:24 2 7 008 149 0.0133 SQ .0129 
RD I 22 095 8004 43835 20180105 12:49 1 7 008 149 6.51 .0129 
RD I 22 095 8004 43835 20180105 12:49 2 7 008 149 7.00 .0129 
RD I 22 095 8004 43835 20180108 14:02 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180111 13:43 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180114 14:06 1 7 008 149 1.24 .0129 
RD I 22 095 8004 43835 20180118 15:05 1 7 008 149 0.687 .0129 
RD I 22 095 8004 43835 20180121 14:53 1 7 008 149 0.875 .0129 
RD I 22 095 8004 43835 20180124 13:40 1 7 008 149 0.722 .0129 
RD I 22 095 8004 43835 20180127 13:23 1 7 008 149 2.97 QX .0129 
RD I 22 095 8004 43835 20180127 13:23 2 7 008 149 2.00 QX .0129 
RD I 22 095 8004 43835 20180130 13:47 1 7 008 149 AA 
RD I 22 095 8004 43835 20180202 12:34 1 7 008 149 0.979 .0129 
RD I 22 095 8004 43835 20180202 12:34 2 7 008 149 0.932 .0129 
RD I 22 095 8004 43835 20180205 12:50 1 7 008 149 8.92 .0129 
RD I 22 095 8004 43835 20180208 14:38 1 7 008 149 1.09 .0129 
RD I 22 095 8004 43835 20180211 15:03 1 7 008 149 0.00670 MD .0129 
RD I 22 095 8004 43835 20180214 13:54 1 7 008 149 0.0112 MD .0129 
RD I 22 095 8004 43835 20180217 14:37 1 7 008 149 0.268 .0129 
RD I 22 095 8004 43835 20180220 13:55 1 7 008 149 0.00840 MD .0129 
RD I 22 095 8004 43835 20180223 11:32 1 7 008 149 0.00630 MD .0129 
RD I 22 095 8004 43835 20180226 10:37 1 7 008 149 0.330 .0129 
RD I 22 095 8004 43835 20180226 10:37 2 7 008 149 0.291 .0129 
RD I 22 095 8004 43835 20180301 11:30 1 7 008 149 0.247 .0129 
RD I 22 095 8004 43835 20180301 11:30 2 7 008 149 0.267 .0129 
RD I 22 095 8004 43835 20180304 14:20 1 7 008 149 0.135 .0129 
RD I 22 095 8004 43835 20180307 13:14 1 7 008 149 0.0223 SQ .0129 
RD I 22 095 8004 43835 20180310 11:35 1 7 008 149 0.0376 SQ .0129 
RD I 22 095 8004 43835 20180313 11:44 1 7 008 149 0.985 .0129 
RD I 22 095 8004 43835 20180313 11:44 2 7 008 149 0.886 .0129 
RD I 22 095 8004 43835 20180316 10:55 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180319 12:24 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180322 14:10 1 7 008 149 1.42 .0129 
RD I 22 095 8004 43835 20180322 14:10 2 7 008 149 1.53 .0129 
RD I 22 095 8004 43835 20180325 11:38 1 7 008 149 0.0103 MD .0129 
RD I 22 095 8004 43835 20180328 11:16 1 7 008 149 0.00540 MD .0129 
RD I 22 095 8004 43835 20180331 12:23 1 7 008 149 2.47 .0129 
RD I 22 095 8004 43835 20180403 12:20 1 7 008 149 0.0879 .0129 
RD I 22 095 8004 43835 20180406 11:25 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180409 11:51 1 7 008 149 0.0329 SQ .0129 
RD I 22 095 8004 43835 20180412 10:27 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180415 13:30 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180418 11:49 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180421 13:24 1 7 008 149 0.0278 SQ .0129 
RD I 22 095 8004 43835 20180424 10:54 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180427 11:28 1 7 008 149 1.34 .0129 
RD I 22 095 8004 43835 20180430 13:07 1 7 008 149 AK 
RD I 22 095 8004 43835 20180503 11:15 1 7 008 149 AK Y 
RD I 22 095 8004 43835 20180506 14:54 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180509 14:53 1 7 008 149 0.611 .0129 
RD I 22 095 8004 43835 20180512 12:11 1 7 008 149 0.261 Y .0129 
RD I 22 095 8004 43835 20180515 13:21 1 7 008 149 0.0118 MD .0129 
RD I 22 095 8004 43835 20180518 13:17 1 7 008 149 0.0474 .0129 
RD I 22 095 8004 43835 20180521 15:14 1 7 008 149 0.00290 MD .0129 
RD I 22 095 8004 43835 20180524 14:11 1 7 008 149 0.0612 .0129 
RD I 22 095 8004 43835 20180527 13:01 1 7 008 149 0.0285 SQ .0129 
RD I 22 095 8004 43835 20180527 13:01 2 7 008 149 0.0364 SQ .0129 
RD I 22 095 8004 43835 20180530 14:00 1 7 008 149 0 ND .0129 
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RD I 22 095 8004 43835 20180602 14:19 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180605 14:44 1 7 008 149 0.0143 SQ .0129 
RD I 22 095 8004 43835 20180608 15:24 1 7 008 149 0.190 .0129 
RD I 22 095 8004 43835 20180611 15:04 1 7 008 149 BH .0129 
RD I 22 095 8004 43835 20180614 15:12 1 7 008 149 0.563 .0129 
RD I 22 095 8004 43835 20180617 14:43 1 7 008 149 BH .0129 
RD I 22 095 8004 43835 20180620 14:56 1 7 008 149 0.0128 MD .0129 
RD I 22 095 8004 43835 20180623 13:27 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180626 15:04 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180629 14:30 1 7 008 149 0.0109 MD .0129 
RD I 22 095 8004 43835 20180702 14:32 1 7 008 149 0.300 .0129 
RD I 22 095 8004 43835 20180705 11:47 1 7 008 149 0.243 .0129 
RD I 22 095 8004 43835 20180705 11:47 2 7 008 149 0.236 .0129 
RD I 22 095 8004 43835 20180708 14:54 1 7 008 149 0.364 .0129 
RD I 22 095 8004 43835 20180711 14:40 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180711 14:40 2 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180714 13:27 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180717 12:59 1 7 008 149 0.00950 MD .0129 
RD I 22 095 8004 43835 20180720 13:31 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180723 11:38 1 7 008 149 0.128 .0129 
RD I 22 095 8004 43835 20180726 14:18 1 7 008 149 BH .0129 
RD I 22 095 8004 43835 20180726 14:18 2 7 008 149 0.0129 SQ .0129 
RD I 22 095 8004 43835 20180729 14:00 1 7 008 149 0.0923 .0129 
RD I 22 095 8004 43835 20180801 15:04 1 7 008 149 0.109 .0129 
RD I 22 095 8004 43835 20180801 15:04 2 7 008 149 0.0979 .0129 
RD I 22 095 8004 43835 20180804 14:40 1 7 008 149 0.506 .0129 
RD I 22 095 8004 43835 20180807 14:07 1 7 008 149 0.942 .0129 
RD I 22 095 8004 43835 20180810 15:11 1 7 008 149 0.00880 MD .0129 
RD I 22 095 8004 43835 20180813 12:16 1 7 008 149 0.500 .0129 
RD I 22 095 8004 43835 20180816 12:19 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180819 13:02 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20180822 14:11 1 7 008 149 0.392 .0129 
RD I 22 095 8004 43835 20180825 13:30 1 7 008 149 0.432 .0129 
RD I 22 095 8004 43835 20180828 13:02 1 7 008 149 0.408 .0129 
RD I 22 095 8004 43835 20180831 15:05 1 7 008 149 0.0458 .0129 
RD I 22 095 8004 43835 20180903 15:16 1 7 008 149 0.938 .0129 
RD I 22 095 8004 43835 20180906 14:01 1 7 008 149 0.608 .0129 
RD I 22 095 8004 43835 20180909 14:24 1 7 008 149 0.496 .0129 
RD I 22 095 8004 43835 20180912 14:32 1 7 008 149 0.914 .0129 
RD I 22 095 8004 43835 20180915 10:57 1 7 008 149 0.108 .0129 
RD I 22 095 8004 43835 20180918 14:49 1 7 008 149 0.00930 MD .0129 
RD I 22 095 8004 43835 20180921 14:46 1 7 008 149 2.57 .0129 
RD I 22 095 8004 43835 20180924 14:52 1 7 008 149 0.460 .0129 
RD I 22 095 8004 43835 20180927 15:40 1 7 008 149 0.718 .0129 
RD I 22 095 8004 43835 20180930 14:16 1 7 008 149 0.576 .0129 
RD I 22 095 8004 43835 20180930 14:16 2 7 008 149 0.610 .0129 
RD I 22 095 8004 43835 20181003 15:09 1 7 008 149 2.69 .0129 
RD I 22 095 8004 43835 20181003 15:09 2 7 008 149 2.34 .0129 
RD I 22 095 8004 43835 20181006 13:27 1 7 008 149 2.18 .0129 
RD I 22 095 8004 43835 20181009 14:50 1 7 008 149 0.766 .0129 
RD I 22 095 8004 43835 20181012 11:22 1 7 008 149 15.9 DI .0666 
RD I 22 095 8004 43835 20181012 11:22 2 7 008 149 13.2 DI .0666 
RD I 22 095 8004 43835 20181015 15:49 1 7 008 149 0.164 .0129 
RD I 22 095 8004 43835 20181018 14:51 1 7 008 149 0.423 .0129 
RD I 22 095 8004 43835 20181018 14:51 2 7 008 149 0.433 .0129 
RD I 22 095 8004 43835 20181021 12:44 1 7 008 149 0.0396 SQ .0129 
RD I 22 095 8004 43835 20181021 12:44 2 7 008 149 0.0395 SQ .0129 
RD I 22 095 8004 43835 20181024 15:09 1 7 008 149 0.0392 SQ .0129 
RD I 22 095 8004 43835 20181027 14:07 1 7 008 149 0.00630 MD .0129 
RD I 22 095 8004 43835 20181030 15:28 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20181102 12:54 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20181105 14:55 1 7 008 149 0.0872 Y .0129 
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RD I 22 095 8004 43835 20181108 12:57 1 7 008 149 0.594 .0129 
RD I 22 095 8004 43835 20181108 12:57 2 7 008 149 0.506 .0129 
RD I 22 095 8004 43835 20181111 14:09 1 7 008 149 0.269 .0129 
RD I 22 095 8004 43835 20181114 14:04 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20181117 14:21 1 7 008 149 1.90 .0129 
RD I 22 095 8004 43835 20181120 15:32 1 7 008 149 0.0607 .0129 
RD I 22 095 8004 43835 20181123 12:31 1 7 008 149 0.151 .0129 
RD I 22 095 8004 43835 20181123 12:31 2 7 008 149 0.143 .0129 
RD I 22 095 8004 43835 20181129 15:08 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20181202 13:39 1 7 008 149 0.462 .0129 
RD I 22 095 8004 43835 20181205 14:25 1 7 008 149 4.19 .0129 
RD I 22 095 8004 43835 20181208 11:56 1 7 008 149 0.0526 .0129 
RD I 22 095 8004 43835 20181211 15:34 1 7 008 149 AA 
RD I 22 095 8004 43835 20181214 14:25 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20181217 14:15 1 7 008 149 6.86 .0129 
RD I 22 095 8004 43835 20181217 14:15 2 7 008 149 6.81 .0129 
RD I 22 095 8004 43835 20181220 13:22 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20181223 14:35 1 7 008 149 0.292 .0129 
RD I 22 095 8004 43835 20181223 14:35 2 7 008 149 0.271 .0129 
RD I 22 095 8004 43835 20181226 15:43 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20181229 12:47 1 7 008 149 1.14 .0129 
RD I 22 095 8004 43835 20181229 12:47 2 7 008 149 1.17 .0129 
RD I 22 095 8004 43835 20190101 11:06 1 7 008 149 1.79 Y .0129 
RD I 22 095 8004 43835 20190101 11:06 2 7 008 149 1.72 Y .0129 
RD I 22 095 8004 43835 20190104 13:04 1 7 008 149 BH .0129 
RD I 22 095 8004 43835 20190107 13:45 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20190110 12:28 1 7 008 149 0.568 .0129 
RD I 22 095 8004 43835 20190113 14:31 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20190116 14:49 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20190119 11:45 1 7 008 149 0.0605 .0129 
RD I 22 095 8004 43835 20190122 13:23 1 7 008 149 0.0784 .0129 
RD I 22 095 8004 43835 20190125 12:50 1 7 008 149 3.24 .0129 
RD I 22 095 8004 43835 20190125 12:50 2 7 008 149 3.13 .0129 
RD I 22 095 8004 43835 20190128 14:19 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20190131 14:33 1 7 008 149 0.264 .0129 
RD I 22 095 8004 43835 20190203 14:51 1 7 008 149 0.273 .0129 
RD I 22 095 8004 43835 20190206 14:49 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20190209 12:22 1 7 008 149 1.17 .0129 
RD I 22 095 8004 43835 20190209 12:22 2 7 008 149 1.04 .0129 
RD I 22 095 8004 43835 20190212 14:48 1 7 008 149 0.362 .0129 
RD I 22 095 8004 43835 20190215 13:45 1 7 008 149 0 ND .0129 
RD I 22 095 8004 43835 20190218 15:36 1 7 008 149 0.525 .00858 
RD I 22 095 8004 43835 20190218 15:36 2 7 008 149 0.540 .00858 
RD I 22 095 8004 43835 20190221 14:13 1 7 008 149 0.0801 .00858 
RD I 22 095 8004 43835 20190224 10:18 1 7 008 149 0.172 .00858 
RD I 22 095 8004 43835 20190227 15:22 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190306 14:40 1 7 008 149 0.427 .00858 
RD I 22 095 8004 43835 20190306 14:40 2 7 008 149 0.445 .00858 
RD I 22 095 8004 43835 20190313 14:07 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190320 15:08 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190320 15:08 2 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190327 14:21 1 7 008 149 2.54 2 .00858 
RD I 22 095 8004 43835 20190327 14:21 2 7 008 149 2.76 2 .00858 
RD I 22 095 8004 43835 20190403 11:37 1 7 008 149 0.710 2 QX .00858 
RD I 22 095 8004 43835 20190403 11:37 2 7 008 149 0.395 2 QX .00858 
RD I 22 095 8004 43835 20190410 14:45 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190416 14:00 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190416 14:00 2 7 008 149 0 2 ND .00858 
RD I 22 095 8004 43835 20190422 14:22 1 7 008 149 0.0661 .00858 
RD I 22 095 8004 43835 20190428 13:01 1 7 008 149 0.0809 .00858 
RD I 22 095 8004 43835 20190504 10:56 1 7 008 149 AA 
RD I 22 095 8004 43835 20190504 10:56 2 7 008 149 BH .00858 
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RD I 22 095 8004 43835 20190510 13:10 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190510 13:10 2 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190516 13:23 1 7 008 149 BH .00858 
RD I 22 095 8004 43835 20190522 14:13 1 7 008 149 0.127 .00858 
RD I 22 095 8004 43835 20190522 14:13 2 7 008 149 0.119 .00858 
RD I 22 095 8004 43835 20190528 13:36 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190603 14:29 1 7 008 149 1.42 .00858 
RD I 22 095 8004 43835 20190603 14:29 2 7 008 149 1.13 .00858 
RD I 22 095 8004 43835 20190609 14:41 1 7 008 149 0.754 .00858 
RD I 22 095 8004 43835 20190615 13:47 1 7 008 149 0.0956 .00858 
RD I 22 095 8004 43835 20190621 13:31 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190627 14:50 1 7 008 149 0.545 .00858 
RD I 22 095 8004 43835 20190703 12:11 1 7 008 149 0.203 .00858 
RD I 22 095 8004 43835 20190709 14:45 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190715 14:13 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190721 14:40 1 7 008 149 0.0371 .00858 
RD I 22 095 8004 43835 20190727 15:02 1 7 008 149 1.14 .00858 
RD I 22 095 8004 43835 20190802 12:45 1 7 008 149 0.0505 .00858 
RD I 22 095 8004 43835 20190808 14:04 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190814 14:44 1 7 008 149 0.154 .00858 
RD I 22 095 8004 43835 20190820 14:00 1 7 008 149 0.00880 SQ .00858 
RD I 22 095 8004 43835 20190826 14:22 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20190901 14:06 1 7 008 149 0.287 QX .00858 
RD I 22 095 8004 43835 20190901 14:06 2 7 008 149 0.218 QX .00858 
RD I 22 095 8004 43835 20190907 14:04 1 7 008 149 0.00920 SQ .00858 
RD I 22 095 8004 43835 20190913 13:14 1 7 008 149 1.46 .00858 
RD I 22 095 8004 43835 20190913 13:14 2 7 008 149 AA 
RD I 22 095 8004 43835 20190919 13:41 1 7 008 149 0.0358 Y .00858 
RD I 22 095 8004 43835 20190919 13:41 2 7 008 149 0.0396 Y .00858 
RD I 22 095 8004 43835 20190925 14:09 1 7 008 149 0.00520 MD .00858 
RD I 22 095 8004 43835 20190925 14:09 2 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20191001 15:21 1 7 008 149 0.416 .00858 
RD I 22 095 8004 43835 20191007 15:37 1 7 008 149 0.244 .00858 
RD I 22 095 8004 43835 20191013 11:32 1 7 008 149 0.470 Y .00858 
RD I 22 095 8004 43835 20191019 14:45 1 7 008 149 0.0140 SQ .00858 
RD I 22 095 8004 43835 20191025 13:38 1 7 008 149 0.172 .00858 
RD I 22 095 8004 43835 20191031 15:10 1 7 008 149 0.00950 SQ .00858 
RD I 22 095 8004 43835 20191106 14:20 1 7 008 149 0.0262 SQ .00858 
RD I 22 095 8004 43835 20191106 14:20 2 7 008 149 0.0280 .00858 
RD I 22 095 8004 43835 20191112 13:04 1 7 008 149 0.00120 MD .00858 
RD I 22 095 8004 43835 20191118 13:00 1 7 008 149 0.141 .00858 
RD I 22 095 8004 43835 20191124 13:10 1 7 008 149 0.218 .00858 
RD I 22 095 8004 43835 20191130 13:38 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20191206 13:11 1 7 008 149 0.00740 MD .00858 
RD I 22 095 8004 43835 20191212 15:01 1 7 008 149 0.728 .00858 
RD I 22 095 8004 43835 20191212 15:01 2 7 008 149 0.668 .00858 
RD I 22 095 8004 43835 20191218 15:04 1 7 008 149 0.0591 .00858 
RD I 22 095 8004 43835 20191224 13:34 1 7 008 149 0.0843 .00858 
RD I 22 095 8004 43835 20191224 13:34 2 7 008 149 0.0828 .00858 
RD I 22 095 8004 43835 20191230 15:03 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20200105 12:55 1 7 008 149 0.00160 MD .00858 
RD I 22 095 8004 43835 20200111 14:56 1 7 008 149 0.317 .00858 
RD I 22 095 8004 43835 20200117 13:00 1 7 008 149 0.0241 Y SQ .00858 
RD I 22 095 8004 43835 20200123 12:32 1 7 008 149 0.0399 .00858 
RD I 22 095 8004 43835 20200123 12:32 2 7 008 149 0.0189 SQ .00858 
RD I 22 095 8004 43835 20200129 15:25 1 7 008 149 0.346 .00858 
RD I 22 095 8004 43835 20200204 15:17 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20200210 15:04 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20200216 14:35 1 7 008 149 1.48 Y .00858 
RD I 22 095 8004 43835 20200216 14:35 2 7 008 149 1.39 Y .00858 
RD I 22 095 8004 43835 20200222 11:41 1 7 008 149 0.0245 SQ .00858 
RD I 22 095 8004 43835 20200222 11:41 2 7 008 149 0.0244 SQ .00858 
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RD I 22 095 8004 43835 20200228 13:57 1 7 008 149 0 ND .00858 
RD I 22 095 8004 43835 20200305 10:52 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200311 13:05 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200317 14:14 1 7 008 149 0.156 .0115 
RD I 22 095 8004 43835 20200317 14:14 2 7 008 149 0.155 .0115 
RD I 22 095 8004 43835 20200323 13:20 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200329 14:25 1 7 008 149 0.437 .0115 
RD I 22 095 8004 43835 20200329 14:25 2 7 008 149 0.434 .0115 
RD I 22 095 8004 43835 20200404 15:00 1 7 008 149 0.0834 .0115 
RD I 22 095 8004 43835 20200404 15:00 2 7 008 149 0.0817 .0115 
RD I 22 095 8004 43835 20200410 13:24 1 7 008 149 4.59 Y .0115 
RD I 22 095 8004 43835 20200410 13:24 2 7 008 149 4.21 Y .0115 
RD I 22 095 8004 43835 20200416 12:33 1 7 008 149 3.25 .0115 
RD I 22 095 8004 43835 20200416 12:33 2 7 008 149 3.21 .0115 
RD I 22 095 8004 43835 20200422 15:18 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200428 14:55 1 7 008 149 0.0484 .0115 
RD I 22 095 8004 43835 20200504 15:12 1 7 008 149 0.368 .0115 
RD I 22 095 8004 43835 20200510 14:06 1 7 008 149 0.0607 .0115 
RD I 22 095 8004 43835 20200516 14:26 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200522 13:43 1 7 008 149 0.0138 Y SQ .0115 
RD I 22 095 8004 43835 20200528 14:23 1 7 008 149 0.429 .0115 
RD I 22 095 8004 43835 20200603 13:32 1 7 008 149 0.0225 Y SQ .0115 
RD I 22 095 8004 43835 20200609 13:39 1 7 008 149 0 Y ND .0115 
RD I 22 095 8004 43835 20200615 15:29 1 7 008 149 0.0751 .0115 
RD I 22 095 8004 43835 20200615 15:29 2 7 008 149 0.0757 .0115 
RD I 22 095 8004 43835 20200621 12:47 1 7 008 149 0.00410 MD .0115 
RD I 22 095 8004 43835 20200627 11:23 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200703 13:20 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200709 13:20 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200715 13:28 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200721 14:18 1 7 008 149 0.0400 .0115 
RD I 22 095 8004 43835 20200727 13:48 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200802 15:00 1 7 008 149 0.0242 SQ .0115 
RD I 22 095 8004 43835 20200802 15:00 2 7 008 149 0.0238 SQ .0115 
RD I 22 095 8004 43835 20200808 14:32 1 7 008 149 0.230 .0115 
RD I 22 095 8004 43835 20200814 13:10 1 7 008 149 0.0158 SQ .0115 
RD I 22 095 8004 43835 20200820 13:15 1 7 008 149 0.127 .0115 
RD I 22 095 8004 43835 20200820 13:15 2 7 008 149 0.121 .0115 
RD I 22 095 8004 43835 20200827 14:48 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200901 15:12 1 7 008 149 0 ND .0115 
RD I 22 095 8004 43835 20200907 10:36 1 7 008 149 2.66 .0115 
RD I 22 095 8004 43835 20200907 10:36 2 7 008 149 2.62 .0115 
RD I 22 095 8004 43835 20200913 14:45 1 7 008 149 0.297 .0115 
RD I 22 095 8004 43835 20200913 14:45 2 7 008 149 0.294 .0115 
RD I 22 095 8004 43835 20200919 13:27 1 7 008 149 0.753 QX .0115 
RD I 22 095 8004 43835 20200919 13:27 2 7 008 149 1.35 QX .0115 
RD I 22 095 8004 43835 20200925 13:40 1 7 008 149 1.75 .0115 
RD I 22 095 8005 43835 20160524 11:26 1 7 008 149 0 Y ND .01 
RD I 22 095 8005 43835 20160530 12:42 1 7 008 149 2.09 Y .01 
RD I 22 095 8005 43835 20160602 00:00 1 7 008 149 1.97 .01 
RD I 22 095 8005 43835 20160605 12:00 1 7 008 149 3.06 .01 
RD I 22 095 8005 43835 20160608 12:18 1 7 008 149 1.51 .01 
RD I 22 095 8005 43835 20160611 11:35 1 7 008 149 1.48 Y .01 
RD I 22 095 8005 43835 20160614 13:35 1 7 008 149 0.334 .01 
RD I 22 095 8005 43835 20160617 12:32 1 7 008 149 2.17 .01 
RD I 22 095 8005 43835 20160620 13:36 1 7 008 149 1.40 .01 
RD I 22 095 8005 43835 20160623 13:08 1 7 008 149 0.084 .01 
RD I 22 095 8005 43835 20160626 11:39 1 7 008 149 0.045 .01 
RD I 22 095 8005 43835 20160629 11:44 1 7 008 149 1.25 .01 
RD I 22 095 8005 43835 20160629 11:44 2 7 008 149 1.16 .01 
RD I 22 095 8005 43835 20160702 12:12 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20160705 12:14 1 7 008 149 0 ND .01 
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RD I 22 095 8005 43835 20160708 12:12 1 7 008 149 0.471 .01 
RD I 22 095 8005 43835 20160711 12:10 1 7 008 149 1.90 .01 
RD I 22 095 8005 43835 20160714 12:19 1 7 008 149 3.43 .01 
RD I 22 095 8005 43835 20160717 12:42 1 7 008 149 10.2 DI .016 
RD I 22 095 8005 43835 20160717 12:42 2 7 008 149 9.14 DI .022 
RD I 22 095 8005 43835 20160720 12:09 1 7 008 149 1.38 .01 
RD I 22 095 8005 43835 20160723 12:46 1 7 008 149 4.61 .01 
RD I 22 095 8005 43835 20160726 12:35 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20160729 12:28 1 7 008 149 0.686 .01 
RD I 22 095 8005 43835 20160801 13:23 1 7 008 149 0.070 .01 
RD I 22 095 8005 43835 20160804 12:02 1 7 008 149 1.61 .01 
RD I 22 095 8005 43835 20160807 12:44 1 7 008 149 0.115 .01 
RD I 22 095 8005 43835 20160810 13:15 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20160813 12:00 1 7 008 149 AK 
RD I 22 095 8005 43835 20160816 12:00 1 7 008 149 BB 
RD I 22 095 8005 43835 20160819 12:00 1 7 008 149 BB 
RD I 22 095 8005 43835 20160822 13:36 1 7 008 149 1.43 .01 
RD I 22 095 8005 43835 20160825 12:22 1 7 008 149 0.444 .01 
RD I 22 095 8005 43835 20160825 12:22 2 7 008 149 0.454 .01 
RD I 22 095 8005 43835 20160828 12:17 1 7 008 149 7.06 .01 
RD I 22 095 8005 43835 20160831 13:03 1 7 008 149 0.220 .01 
RD I 22 095 8005 43835 20160903 12:33 1 7 008 149 8.55 DI .012 
RD I 22 095 8005 43835 20160903 12:33 2 7 008 149 8.46 DI .012 
RD I 22 095 8005 43835 20160906 13:07 1 7 008 149 AK 
RD I 22 095 8005 43835 20160906 13:07 2 7 008 149 9.32 .01 
RD I 22 095 8005 43835 20160909 12:44 1 7 008 149 3.01 .01 
RD I 22 095 8005 43835 20160909 12:44 2 7 008 149 2.95 .01 
RD I 22 095 8005 43835 20160912 11:53 1 7 008 149 12.7 DI .037 
RD I 22 095 8005 43835 20160912 11:53 2 7 008 149 12.2 DI .037 
RD I 22 095 8005 43835 20160915 13:06 1 7 008 149 7.89 .01 
RD I 22 095 8005 43835 20160915 13:06 2 7 008 149 6.81 .01 
RD I 22 095 8005 43835 20160918 12:52 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20160921 12:38 1 7 008 149 0.100 .01 
RD I 22 095 8005 43835 20160924 11:32 1 7 008 149 0.030 SQ .01 
RD I 22 095 8005 43835 20160924 11:32 2 7 008 149 0.038 .01 
RD I 22 095 8005 43835 20160927 13:17 1 7 008 149 0.020 SQ .01 
RD I 22 095 8005 43835 20160930 13:34 1 7 008 149 0.014 SQ .01 
RD I 22 095 8005 43835 20161003 12:57 1 7 008 149 10.3 DI .037 
RD I 22 095 8005 43835 20161006 12:21 1 7 008 149 9.03 DI .016 
RD I 22 095 8005 43835 20161009 12:06 1 7 008 149 2.34 .01 
RD I 22 095 8005 43835 20161012 11:57 1 7 008 149 5.19 .01 
RD I 22 095 8005 43835 20161015 09:13 1 7 008 149 8.90 DI .012 
RD I 22 095 8005 43835 20161015 09:13 2 7 008 149 8.70 DI .012 
RD I 22 095 8005 43835 20161018 12:05 1 7 008 149 3.34 .01 
RD I 22 095 8005 43835 20161018 12:05 2 7 008 149 3.27 .01 
RD I 22 095 8005 43835 20161021 13:09 1 7 008 149 0.113 .01 
RD I 22 095 8005 43835 20161024 12:46 1 7 008 149 8.22 .01 
RD I 22 095 8005 43835 20161027 12:00 1 7 008 149 6.89 .01 
RD I 22 095 8005 43835 20161030 12:34 1 7 008 149 1.39 .01 
RD I 22 095 8005 43835 20161102 11:56 1 7 008 149 5.19 .01 
RD I 22 095 8005 43835 20161102 11:56 2 7 008 149 5.21 .01 
RD I 22 095 8005 43835 20161105 12:14 1 7 008 149 9.00 DI .019 
RD I 22 095 8005 43835 20161105 12:14 2 7 008 149 9.68 DI .019 
RD I 22 095 8005 43835 20161108 13:48 1 7 008 149 0.254 .01 
RD I 22 095 8005 43835 20161111 11:53 1 7 008 149 0.061 .01 
RD I 22 095 8005 43835 20161114 12:02 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20161117 12:06 1 7 008 149 4.65 .01 
RD I 22 095 8005 43835 20161120 12:46 1 7 008 149 2.28 .01 
RD I 22 095 8005 43835 20161123 12:26 1 7 008 149 0.776 .01 
RD I 22 095 8005 43835 20161126 13:07 1 7 008 149 1.03 .01 
RD I 22 095 8005 43835 20161129 12:44 1 7 008 149 0.005 MD .01 
RD I 22 095 8005 43835 20161202 15:53 1 7 008 149 11.2 DI .016 
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RD I 22 095 8005 43835 20161202 15:53 2 7 008 149 11.3 DI .016 
RD I 22 095 8005 43835 20161205 13:15 1 7 008 149 0.666 .01 
RD I 22 095 8005 43835 20161208 12:01 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20161211 12:40 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20161214 13:19 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20161217 13:03 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20161220 12:46 1 7 008 149 11.1 DI .019 
RD I 22 095 8005 43835 20161223 13:17 1 7 008 149 7.23 .01 
RD I 22 095 8005 43835 20161223 13:17 2 7 008 149 7.03 .01 
RD I 22 095 8005 43835 20161226 13:16 1 7 008 149 4.72 .01 
RD I 22 095 8005 43835 20161226 13:16 2 7 008 149 4.48 .01 
RD I 22 095 8005 43835 20161229 13:35 1 7 008 149 0.876 .01 
RD I 22 095 8005 43835 20170101 13:08 1 7 008 149 5.39 .01 
RD I 22 095 8005 43835 20170104 12:16 1 7 008 149 9.14 DI .019 
RD I 22 095 8005 43835 20170107 12:51 1 7 008 149 0.352 .01 
RD I 22 095 8005 43835 20170110 13:24 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170113 13:25 1 7 008 149 5.51 .01 
RD I 22 095 8005 43835 20170116 12:51 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170119 12:12 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170122 12:09 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170125 14:23 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170128 13:47 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170131 11:50 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170203 13:04 1 7 008 149 0.016 SQ .01 
RD I 22 095 8005 43835 20170206 12:24 1 7 008 149 0 ND .01 
RD I 22 095 8005 43835 20170209 13:14 1 7 008 149 0.365 .01 
RD I 22 095 8005 43835 20170209 13:14 2 7 008 149 0.385 .01 
RD I 22 095 8005 43835 20170212 12:23 1 7 008 149 0.087 .01 
RD I 22 095 8005 43835 20170215 13:05 1 7 008 149 0.020 SQ .01 
RD I 22 095 8005 43835 20170218 13:31 1 7 008 149 0.152 QX .01 
RD I 22 095 8005 43835 20170218 13:31 2 7 008 149 0.222 QX .01 
RD I 22 095 8005 43835 20170221 12:43 1 7 008 149 0.030 SQ .01 
RD I 22 095 8005 43835 20170224 13:14 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170227 11:23 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170302 12:13 1 7 008 149 0.712 .02 
RD I 22 095 8005 43835 20170305 13:37 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170305 13:37 2 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170308 12:22 1 7 008 149 4.09 .02 
RD I 22 095 8005 43835 20170308 12:22 2 7 008 149 4.26 .02 
RD I 22 095 8005 43835 20170311 14:33 1 7 008 149 1.53 .02 
RD I 22 095 8005 43835 20170311 14:33 2 7 008 149 1.46 .02 
RD I 22 095 8005 43835 20170314 14:45 1 7 008 149 0.137 .02 
RD I 22 095 8005 43835 20170317 12:55 1 7 008 149 0.042 SQ .02 
RD I 22 095 8005 43835 20170320 13:56 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170323 12:10 1 7 008 149 0.017 MD .02 
RD I 22 095 8005 43835 20170323 12:10 2 7 008 149 0.032 SQ .02 
RD I 22 095 8005 43835 20170326 12:46 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170329 13:31 1 7 008 149 0.736 .02 
RD I 22 095 8005 43835 20170401 10:40 1 7 008 149 1.35 .02 
RD I 22 095 8005 43835 20170401 10:40 2 7 008 149 1.40 .02 
RD I 22 095 8005 43835 20170404 13:10 1 7 008 149 0.092 .02 
RD I 22 095 8005 43835 20170407 13:23 1 7 008 149 4.78 .02 
RD I 22 095 8005 43835 20170410 14:05 1 7 008 149 2.47 .02 
RD I 22 095 8005 43835 20170410 14:05 2 7 008 149 2.51 .02 
RD I 22 095 8005 43835 20170413 14:31 1 7 008 149 6.79 DI QX .039 
RD I 22 095 8005 43835 20170413 14:31 2 7 008 149 8.82 DI QX .039 
RD I 22 095 8005 43835 20170416 11:59 1 7 008 149 5.06 .02 
RD I 22 095 8005 43835 20170416 11:59 2 7 008 149 AK 
RD I 22 095 8005 43835 20170419 14:42 1 7 008 149 2.28 .02 
RD I 22 095 8005 43835 20170419 14:42 2 7 008 149 2.47 .02 
RD I 22 095 8005 43835 20170422 10:20 1 7 008 149 0.211 .02 
RD I 22 095 8005 43835 20170425 13:22 1 7 008 149 0.007 MD .02 
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RD I 22 095 8005 43835 20170428 13:39 1 7 008 149 0.012 MD .02 
RD I 22 095 8005 43835 20170501 13:33 1 7 008 149 2.74 .02 
RD I 22 095 8005 43835 20170504 14:06 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170507 13:40 1 7 008 149 0.140 .02 
RD I 22 095 8005 43835 20170510 13:00 1 7 008 149 0.201 .02 
RD I 22 095 8005 43835 20170513 14:07 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170516 12:01 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170519 13:27 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170522 13:21 1 7 008 149 0.027 SQ .02 
RD I 22 095 8005 43835 20170525 13:12 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170528 12:57 1 7 008 149 0.109 .02 
RD I 22 095 8005 43835 20170531 12:23 1 7 008 149 2.13 .02 
RD I 22 095 8005 43835 20170531 12:23 2 7 008 149 2.19 .02 
RD I 22 095 8005 43835 20170603 14:01 1 7 008 149 0.708 .02 
RD I 22 095 8005 43835 20170606 13:49 1 7 008 149 0.228 .02 
RD I 22 095 8005 43835 20170609 12:47 1 7 008 149 5.42 .02 
RD I 22 095 8005 43835 20170609 12:47 2 7 008 149 6.04 .02 
RD I 22 095 8005 43835 20170612 13:11 1 7 008 149 7.88 DI .039 
RD I 22 095 8005 43835 20170612 13:11 2 7 008 149 7.93 DI .039 
RD I 22 095 8005 43835 20170615 11:20 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170618 12:41 1 7 008 149 7.35 .02 
RD I 22 095 8005 43835 20170621 11:05 1 7 008 149 0.044 SQ .02 
RD I 22 095 8005 43835 20170621 11:05 2 7 008 149 0.053 SQ .02 
RD I 22 095 8005 43835 20170624 13:58 1 7 008 149 3.25 .02 
RD I 22 095 8005 43835 20170627 13:30 1 7 008 149 12.6 DI .039 
RD I 22 095 8005 43835 20170627 13:30 2 7 008 149 13.2 DI .039 
RD I 22 095 8005 43835 20170630 14:07 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170703 13:32 1 7 008 149 0.016 MD .02 
RD I 22 095 8005 43835 20170706 14:03 1 7 008 149 0.392 .02 
RD I 22 095 8005 43835 20170709 13:31 1 7 008 149 0.042 SQ .02 
RD I 22 095 8005 43835 20170712 14:07 1 7 008 149 1.36 .02 
RD I 22 095 8005 43835 20170712 14:07 2 7 008 149 AA 
RD I 22 095 8005 43835 20170715 14:17 1 7 008 149 1.28 .02 
RD I 22 095 8005 43835 20170718 12:22 1 7 008 149 0.435 .02 
RD I 22 095 8005 43835 20170721 13:33 1 7 008 149 1.41 .02 
RD I 22 095 8005 43835 20170724 12:47 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170727 13:49 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170730 13:56 1 7 008 149 1.18 .02 
RD I 22 095 8005 43835 20170802 13:29 1 7 008 149 3.94 .02 
RD I 22 095 8005 43835 20170802 13:29 2 7 008 149 4.05 .02 
RD I 22 095 8005 43835 20170805 13:07 1 7 008 149 1.52 .02 
RD I 22 095 8005 43835 20170808 13:47 1 7 008 149 12.5 DI .049 
RD I 22 095 8005 43835 20170808 13:47 2 7 008 149 12.6 DI .049 
RD I 22 095 8005 43835 20170811 13:49 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170814 12:43 1 7 008 149 1.17 .02 
RD I 22 095 8005 43835 20170817 13:28 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20170820 11:45 1 7 008 149 1.59 .02 
RD I 22 095 8005 43835 20170823 12:48 1 7 008 149 0.902 .02 
RD I 22 095 8005 43835 20170826 11:07 1 7 008 149 9.19 DI .039 
RD I 22 095 8005 43835 20170826 11:07 2 7 008 149 9.29 DI .039 
RD I 22 095 8005 43835 20170829 12:59 1 7 008 149 3.84 .02 
RD I 22 095 8005 43835 20170829 12:59 2 7 008 149 3.85 .02 
RD I 22 095 8005 43835 20170901 12:02 1 7 008 149 0.660 .02 
RD I 22 095 8005 43835 20170907 11:42 1 7 008 149 0.498 .02 
RD I 22 095 8005 43835 20170910 13:46 1 7 008 149 0.008 MD .02 
RD I 22 095 8005 43835 20170913 12:16 1 7 008 149 1.36 .02 
RD I 22 095 8005 43835 20170916 14:02 1 7 008 149 4.46 .02 
RD I 22 095 8005 43835 20170916 14:02 2 7 008 149 4.24 .02 
RD I 22 095 8005 43835 20170919 12:05 1 7 008 149 0.072 .02 
RD I 22 095 8005 43835 20170922 12:25 1 7 008 149 1.25 .02 
RD I 22 095 8005 43835 20170925 14:19 1 7 008 149 6.27 .02 
RD I 22 095 8005 43835 20170928 12:59 1 7 008 149 8.06 .02 
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RD I 22 095 8005 43835 20171001 13:04 1 7 008 149 9.41 DI .039 
RD I 22 095 8005 43835 20171001 13:04 2 7 008 149 9.35 DI .039 
RD I 22 095 8005 43835 20171004 12:54 1 7 008 149 8.18 DI .039 
RD I 22 095 8005 43835 20171004 12:54 2 7 008 149 9.35 DI .039 
RD I 22 095 8005 43835 20171007 12:48 1 7 008 149 0.256 .02 
RD I 22 095 8005 43835 20171010 12:47 1 7 008 149 0.098 .02 
RD I 22 095 8005 43835 20171013 11:27 1 7 008 149 8.39 .02 
RD I 22 095 8005 43835 20171016 12:12 1 7 008 149 0.031 SQ .02 
RD I 22 095 8005 43835 20171019 12:40 1 7 008 149 5.80 DI .021 
RD I 22 095 8005 43835 20171019 12:40 2 7 008 149 5.55 .02 
RD I 22 095 8005 43835 20171022 13:21 1 7 008 149 0.228 .02 
RD I 22 095 8005 43835 20171025 13:05 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20171028 12:47 1 7 008 149 0.009 MD .02 
RD I 22 095 8005 43835 20171031 13:50 1 7 008 149 5.38 .02 
RD I 22 095 8005 43835 20171103 13:23 1 7 008 149 2.01 .02 
RD I 22 095 8005 43835 20171103 13:23 2 7 008 149 2.19 .02 
RD I 22 095 8005 43835 20171106 13:13 1 7 008 149 0.046 SQ .02 
RD I 22 095 8005 43835 20171109 14:44 1 7 008 149 0.378 .02 
RD I 22 095 8005 43835 20171112 13:04 1 7 008 149 1.71 .02 
RD I 22 095 8005 43835 20171115 12:33 1 7 008 149 7.95 .02 
RD I 22 095 8005 43835 20171118 12:57 1 7 008 149 0.009 MD .02 
RD I 22 095 8005 43835 20171121 13:37 1 7 008 149 0.128 .02 
RD I 22 095 8005 43835 20171124 11:49 1 7 008 149 5.86 .02 
RD I 22 095 8005 43835 20171124 11:49 2 7 008 149 6.17 .02 
RD I 22 095 8005 43835 20171127 13:03 1 7 008 149 19.3 DI .222 
RD I 22 095 8005 43835 20171130 13:20 1 7 008 149 0.053 SQ .02 
RD I 22 095 8005 43835 20171203 14:18 1 7 008 149 0.367 .02 
RD I 22 095 8005 43835 20171206 14:28 1 7 008 149 0 ND .02 
RD I 22 095 8005 43835 20171209 14:09 1 7 008 149 0.023 SQ .02 
RD I 22 095 8005 43835 20171212 14:55 1 7 008 149 0.008 MD .02 
RD I 22 095 8005 43835 20171215 14:02 1 7 008 149 0.282 .02 
RD I 22 095 8005 43835 20171218 14:56 1 7 008 149 0.967 .02 
RD I 22 095 8005 43835 20171218 14:56 2 7 008 149 1.03 .02 
RD I 22 095 8005 43835 20171221 12:05 1 7 008 149 0 2 ND .02 
RD I 22 095 8005 43835 20171224 14:56 1 7 008 149 0.156 .02 
RD I 22 095 8005 43835 20171227 13:30 1 7 008 149 0.004 MD .02 
RD I 22 095 8005 43835 20171230 14:09 1 7 008 149 1.86 .02 
RD I 22 095 8005 43835 20180102 14:27 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180105 12:53 1 7 008 149 4.67 .0129 
RD I 22 095 8005 43835 20180108 14:07 1 7 008 149 0.00460 MD .0129 
RD I 22 095 8005 43835 20180111 13:46 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180114 14:09 1 7 008 149 0.731 .0129 
RD I 22 095 8005 43835 20180118 15:07 1 7 008 149 0.593 .0129 
RD I 22 095 8005 43835 20180121 14:56 1 7 008 149 4.29 .0129 
RD I 22 095 8005 43835 20180124 13:43 1 7 008 149 1.93 .0129 
RD I 22 095 8005 43835 20180127 13:30 1 7 008 149 0.469 .0129 
RD I 22 095 8005 43835 20180130 13:50 1 7 008 149 8.51 DI .0258 
RD I 22 095 8005 43835 20180130 13:50 2 7 008 149 9.48 DI .0258 
RD I 22 095 8005 43835 20180202 12:36 1 7 008 149 2.33 .0129 
RD I 22 095 8005 43835 20180205 12:53 1 7 008 149 8.83 .0129 
RD I 22 095 8005 43835 20180205 12:53 2 7 008 149 9.15 .0129 
RD I 22 095 8005 43835 20180208 14:41 1 7 008 149 4.55 QX .0129 
RD I 22 095 8005 43835 20180208 14:41 2 7 008 149 7.01 QX .0129 
RD I 22 095 8005 43835 20180211 15:06 1 7 008 149 0.00880 MD .0129 
RD I 22 095 8005 43835 20180214 13:57 1 7 008 149 0.00850 MD .0129 
RD I 22 095 8005 43835 20180217 14:40 1 7 008 149 1.22 .0129 
RD I 22 095 8005 43835 20180220 13:59 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180220 13:59 2 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180223 11:34 1 7 008 149 0.172 .0129 
RD I 22 095 8005 43835 20180226 10:41 1 7 008 149 2.21 .0129 
RD I 22 095 8005 43835 20180301 11:35 1 7 008 149 0.0167 SQ .0129 
RD I 22 095 8005 43835 20180304 14:23 1 7 008 149 0.206 QX .0129 
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RD I 22 095 8005 43835 20180304 14:23 2 7 008 149 0.275 QX .0129 
RD I 22 095 8005 43835 20180307 13:17 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180310 11:37 1 7 008 149 0.375 .0129 
RD I 22 095 8005 43835 20180313 11:47 1 7 008 149 0.0352 SQ .0129 
RD I 22 095 8005 43835 20180316 10:58 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180319 12:28 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180322 14:14 1 7 008 149 1.31 .0129 
RD I 22 095 8005 43835 20180325 11:41 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180328 11:19 1 7 008 149 0.00600 MD .0129 
RD I 22 095 8005 43835 20180331 12:25 1 7 008 149 1.02 .0129 
RD I 22 095 8005 43835 20180331 12:25 2 7 008 149 0.980 .0129 
RD I 22 095 8005 43835 20180403 12:23 1 7 008 149 0.0785 .0129 
RD I 22 095 8005 43835 20180406 11:28 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180409 11:54 1 7 008 149 0.0117 MD .0129 
RD I 22 095 8005 43835 20180412 10:30 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180415 13:33 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180418 11:54 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180421 13:28 1 7 008 149 0.116 .0129 
RD I 22 095 8005 43835 20180421 13:28 2 7 008 149 AK 
RD I 22 095 8005 43835 20180424 10:58 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180427 11:31 1 7 008 149 0.144 .0129 
RD I 22 095 8005 43835 20180430 13:11 1 7 008 149 0.0720 .0129 
RD I 22 095 8005 43835 20180430 13:11 2 7 008 149 0.0720 .0129 
RD I 22 095 8005 43835 20180503 11:18 1 7 008 149 0 Y ND .0129 
RD I 22 095 8005 43835 20180503 11:18 2 7 008 149 0 Y ND .0129 
RD I 22 095 8005 43835 20180506 14:56 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180509 14:56 1 7 008 149 2.98 .0129 
RD I 22 095 8005 43835 20180512 12:14 1 7 008 149 0.923 Y .0129 
RD I 22 095 8005 43835 20180512 12:14 2 7 008 149 0.972 Y .0129 
RD I 22 095 8005 43835 20180515 13:24 1 7 008 149 0.00940 MD .0129 
RD I 22 095 8005 43835 20180518 13:21 1 7 008 149 0.228 .0129 
RD I 22 095 8005 43835 20180521 15:18 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180521 15:18 2 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180524 14:15 1 7 008 149 0.0277 SQ .0129 
RD I 22 095 8005 43835 20180527 13:05 1 7 008 149 0.129 .0129 
RD I 22 095 8005 43835 20180530 14:07 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180602 14:22 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180605 14:47 1 7 008 149 0.0170 SQ .0129 
RD I 22 095 8005 43835 20180608 15:28 1 7 008 149 2.34 .0129 
RD I 22 095 8005 43835 20180608 15:28 2 7 008 149 2.15 .0129 
RD I 22 095 8005 43835 20180611 15:07 1 7 008 149 0.114 .0129 
RD I 22 095 8005 43835 20180614 15:16 1 7 008 149 0.342 .0129 
RD I 22 095 8005 43835 20180617 14:47 1 7 008 149 1.22 .0129 
RD I 22 095 8005 43835 20180617 14:47 2 7 008 149 1.06 .0129 
RD I 22 095 8005 43835 20180620 15:00 1 7 008 149 BH .0129 
RD I 22 095 8005 43835 20180623 13:30 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180626 15:08 1 7 008 149 0.0173 SQ .0129 
RD I 22 095 8005 43835 20180626 15:08 2 7 008 149 0.0189 SQ .0129 
RD I 22 095 8005 43835 20180629 14:33 1 7 008 149 0.0115 MD .0129 
RD I 22 095 8005 43835 20180702 14:35 1 7 008 149 0.513 .0129 
RD I 22 095 8005 43835 20180705 11:50 1 7 008 149 0.555 .0129 
RD I 22 095 8005 43835 20180708 14:57 1 7 008 149 AA 
RD I 22 095 8005 43835 20180711 14:43 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180714 13:30 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180717 13:04 1 7 008 149 0.00600 MD .0129 
RD I 22 095 8005 43835 20180720 13:34 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180723 11:41 1 7 008 149 0.512 .0129 
RD I 22 095 8005 43835 20180726 14:22 1 7 008 149 0.0406 SQ .0129 
RD I 22 095 8005 43835 20180729 14:03 1 7 008 149 0.159 .0129 
RD I 22 095 8005 43835 20180801 15:08 1 7 008 149 0.203 .0129 
RD I 22 095 8005 43835 20180804 14:43 1 7 008 149 0.431 .0129 
RD I 22 095 8005 43835 20180807 14:11 1 7 008 149 0.598 .0129 
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RD I 22 095 8005 43835 20180810 15:15 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180813 12:19 1 7 008 149 0.637 .0129 
RD I 22 095 8005 43835 20180816 12:22 1 7 008 149 0.0947 .0129 
RD I 22 095 8005 43835 20180819 13:05 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20180822 14:17 1 7 008 149 0.231 .0129 
RD I 22 095 8005 43835 20180825 13:33 1 7 008 149 0.268 QX .0129 
RD I 22 095 8005 43835 20180825 13:33 2 7 008 149 0.380 QX .0129 
RD I 22 095 8005 43835 20180828 13:05 1 7 008 149 0.904 .0129 
RD I 22 095 8005 43835 20180828 13:05 2 7 008 149 0.938 .0129 
RD I 22 095 8005 43835 20180831 15:09 1 7 008 149 1.57 .0129 
RD I 22 095 8005 43835 20180831 15:09 2 7 008 149 1.62 .0129 
RD I 22 095 8005 43835 20180903 15:19 1 7 008 149 2.57 .0129 
RD I 22 095 8005 43835 20180903 15:19 2 7 008 149 2.26 .0129 
RD I 22 095 8005 43835 20180906 14:04 1 7 008 149 0.414 .0129 
RD I 22 095 8005 43835 20180909 14:27 1 7 008 149 0.577 .0129 
RD I 22 095 8005 43835 20180912 14:40 1 7 008 149 0.842 .0129 
RD I 22 095 8005 43835 20180912 14:40 2 7 008 149 0.844 .0129 
RD I 22 095 8005 43835 20180915 11:00 1 7 008 149 0.229 .0129 
RD I 22 095 8005 43835 20180918 14:52 1 7 008 149 0.0478 .0129 
RD I 22 095 8005 43835 20180921 14:50 1 7 008 149 0.676 .0129 
RD I 22 095 8005 43835 20180921 14:50 2 7 008 149 0.670 .0129 
RD I 22 095 8005 43835 20180924 14:55 1 7 008 149 0.823 .0129 
RD I 22 095 8005 43835 20180927 15:43 1 7 008 149 0.0951 .0129 
RD I 22 095 8005 43835 20180930 14:19 1 7 008 149 7.78 .0129 
RD I 22 095 8005 43835 20181003 15:14 1 7 008 149 3.58 .0129 
RD I 22 095 8005 43835 20181006 13:30 1 7 008 149 1.98 .0129 
RD I 22 095 8005 43835 20181009 14:53 1 7 008 149 0.693 .0129 
RD I 22 095 8005 43835 20181012 11:25 1 7 008 149 10.3 .0129 
RD I 22 095 8005 43835 20181015 15:52 1 7 008 149 0.0562 .0129 
RD I 22 095 8005 43835 20181015 15:52 2 7 008 149 0.0602 .0129 
RD I 22 095 8005 43835 20181018 14:55 1 7 008 149 0.0416 .0129 
RD I 22 095 8005 43835 20181021 12:47 1 7 008 149 0.0139 SQ .0129 
RD I 22 095 8005 43835 20181024 15:12 1 7 008 149 0.148 .0129 
RD I 22 095 8005 43835 20181024 15:12 2 7 008 149 0.138 .0129 
RD I 22 095 8005 43835 20181027 14:10 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20181030 15:30 1 7 008 149 0.00450 MD .0129 
RD I 22 095 8005 43835 20181102 12:57 1 7 008 149 0.0122 MD .0129 
RD I 22 095 8005 43835 20181105 15:00 1 7 008 149 0.184 .0129 
RD I 22 095 8005 43835 20181108 13:00 1 7 008 149 0.526 .0129 
RD I 22 095 8005 43835 20181111 14:12 1 7 008 149 0.361 .0129 
RD I 22 095 8005 43835 20181114 14:07 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20181117 14:24 1 7 008 149 2.39 .0129 
RD I 22 095 8005 43835 20181117 14:24 2 7 008 149 2.30 .0129 
RD I 22 095 8005 43835 20181120 15:36 1 7 008 149 0.215 .0129 
RD I 22 095 8005 43835 20181123 12:34 1 7 008 149 0.675 .0129 
RD I 22 095 8005 43835 20181129 15:11 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20181202 13:42 1 7 008 149 1.01 .0129 
RD I 22 095 8005 43835 20181205 14:28 1 7 008 149 1.42 .0129 
RD I 22 095 8005 43835 20181208 11:59 1 7 008 149 0.0783 .0129 
RD I 22 095 8005 43835 20181211 15:40 1 7 008 149 2.99 .0129 
RD I 22 095 8005 43835 20181211 15:40 2 7 008 149 3.00 .0129 
RD I 22 095 8005 43835 20181214 14:28 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20181217 14:19 1 7 008 149 1.24 .0129 
RD I 22 095 8005 43835 20181220 13:26 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20181223 14:42 1 7 008 149 1.31 .0129 
RD I 22 095 8005 43835 20181226 15:48 1 7 008 149 0.599 .0129 
RD I 22 095 8005 43835 20181226 15:48 2 7 008 149 0.583 .0129 
RD I 22 095 8005 43835 20181229 12:50 1 7 008 149 0.0919 .0129 
RD I 22 095 8005 43835 20190101 11:09 1 7 008 149 0.706 Y .0129 
RD I 22 095 8005 43835 20190104 13:07 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20190107 13:49 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20190110 12:31 1 7 008 149 0.419 .0129 
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RD I 22 095 8005 43835 20190113 14:34 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20190116 14:51 1 7 008 149 0.0867 .0129 
RD I 22 095 8005 43835 20190119 11:48 1 7 008 149 0.00780 MD .0129 
RD I 22 095 8005 43835 20190122 13:26 1 7 008 149 0.280 .0129 
RD I 22 095 8005 43835 20190122 13:26 2 7 008 149 0.281 .0129 
RD I 22 095 8005 43835 20190125 12:53 1 7 008 149 1.80 .0129 
RD I 22 095 8005 43835 20190128 14:22 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20190131 14:37 1 7 008 149 7.49 .0129 
RD I 22 095 8005 43835 20190131 14:37 2 7 008 149 7.79 .0129 
RD I 22 095 8005 43835 20190203 14:54 1 7 008 149 7.27 .0129 
RD I 22 095 8005 43835 20190203 14:54 2 7 008 149 6.32 .0129 
RD I 22 095 8005 43835 20190206 14:52 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20190209 12:25 1 7 008 149 3.08 .0129 
RD I 22 095 8005 43835 20190212 14:52 1 7 008 149 0.102 .0129 
RD I 22 095 8005 43835 20190215 13:48 1 7 008 149 0 ND .0129 
RD I 22 095 8005 43835 20190218 15:40 1 7 008 149 1.91 .00858 
RD I 22 095 8005 43835 20190221 14:18 1 7 008 149 0.211 .00858 
RD I 22 095 8005 43835 20190224 10:21 1 7 008 149 0.845 .00858 
RD I 22 095 8005 43835 20190227 15:26 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190306 14:44 1 7 008 149 1.72 .00858 
RD I 22 095 8005 43835 20190313 14:10 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190320 15:02 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190327 14:26 1 7 008 149 2.04 2 .00858 
RD I 22 095 8005 43835 20190403 11:40 1 7 008 149 0.575 2 .00858 
RD I 22 095 8005 43835 20190410 14:49 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190416 14:04 1 7 008 149 0.0722 .00858 
RD I 22 095 8005 43835 20190422 14:25 1 7 008 149 1.06 QX .00858 
RD I 22 095 8005 43835 20190422 14:25 2 7 008 149 1.44 QX .00858 
RD I 22 095 8005 43835 20190428 13:05 1 7 008 149 1.07 .00858 
RD I 22 095 8005 43835 20190504 10:59 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190510 13:13 1 7 008 149 0.371 .00858 
RD I 22 095 8005 43835 20190516 13:27 1 7 008 149 0.432 Y .00858 
RD I 22 095 8005 43835 20190516 13:27 2 7 008 149 0.421 Y .00858 
RD I 22 095 8005 43835 20190522 14:16 1 7 008 149 0.0595 .00858 
RD I 22 095 8005 43835 20190528 13:39 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190603 14:33 1 7 008 149 1.36 .00858 
RD I 22 095 8005 43835 20190609 14:44 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190615 13:50 1 7 008 149 0.123 .00858 
RD I 22 095 8005 43835 20190621 13:34 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190627 14:53 1 7 008 149 0.881 .00858 
RD I 22 095 8005 43835 20190703 12:14 1 7 008 149 0.152 .00858 
RD I 22 095 8005 43835 20190709 14:49 1 7 008 149 0.0980 .00858 
RD I 22 095 8005 43835 20190715 14:17 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190721 14:43 1 7 008 149 0.124 .00858 
RD I 22 095 8005 43835 20190727 15:05 1 7 008 149 0.577 .00858 
RD I 22 095 8005 43835 20190802 12:48 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190808 14:08 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190814 14:47 1 7 008 149 0.0509 .00858 
RD I 22 095 8005 43835 20190820 14:04 1 7 008 149 0.128 .00858 
RD I 22 095 8005 43835 20190826 14:25 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20190901 14:10 1 7 008 149 0.162 .00858 
RD I 22 095 8005 43835 20190907 14:07 1 7 008 149 1.07 .00858 
RD I 22 095 8005 43835 20190913 13:18 1 7 008 149 1.37 .00858 
RD I 22 095 8005 43835 20190919 13:44 1 7 008 149 0.454 Y .00858 
RD I 22 095 8005 43835 20190925 14:12 1 7 008 149 0.0124 SQ .00858 
RD I 22 095 8005 43835 20191001 15:25 1 7 008 149 1.03 .00858 
RD I 22 095 8005 43835 20191001 15:25 2 7 008 149 1.03 .00858 
RD I 22 095 8005 43835 20191007 15:43 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20191013 11:35 1 7 008 149 2.49 Y .00858 
RD I 22 095 8005 43835 20191019 14:49 1 7 008 149 0.306 .00858 
RD I 22 095 8005 43835 20191025 13:42 1 7 008 149 0.205 .00858 
RD I 22 095 8005 43835 20191025 13:42 2 7 008 149 0.175 .00858 
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RD I 22 095 8005 43835 20191031 15:14 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20191106 14:16 1 7 008 149 0.0624 .00858 
RD I 22 095 8005 43835 20191112 13:07 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20191118 13:03 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20191124 13:13 1 7 008 149 1.12 .00858 
RD I 22 095 8005 43835 20191130 13:41 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20191206 13:14 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20191212 15:04 1 7 008 149 0.224 .00858 
RD I 22 095 8005 43835 20191218 15:07 1 7 008 149 0.128 .00858 
RD I 22 095 8005 43835 20191224 13:37 1 7 008 149 0.226 .00858 
RD I 22 095 8005 43835 20191230 15:06 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20200105 12:58 1 7 008 149 0.0135 SQ .00858 
RD I 22 095 8005 43835 20200111 14:59 1 7 008 149 0.194 .00858 
RD I 22 095 8005 43835 20200117 13:03 1 7 008 149 6.24 Y .00858 
RD I 22 095 8005 43835 20200117 13:03 2 7 008 149 6.64 Y .00858 
RD I 22 095 8005 43835 20200123 12:35 1 7 008 149 0.0174 SQ .00858 
RD I 22 095 8005 43835 20200129 15:28 1 7 008 149 0.284 .00858 
RD I 22 095 8005 43835 20200204 15:20 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20200210 15:08 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20200216 14:39 1 7 008 149 0.716 Y .00858 
RD I 22 095 8005 43835 20200222 11:44 1 7 008 149 0.466 .00858 
RD I 22 095 8005 43835 20200228 14:00 1 7 008 149 0 ND .00858 
RD I 22 095 8005 43835 20200305 10:54 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200311 12:56 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200317 14:26 1 7 008 149 0.403 .0115 
RD I 22 095 8005 43835 20200323 13:24 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200329 14:30 1 7 008 149 2.20 .0115 
RD I 22 095 8005 43835 20200404 15:03 1 7 008 149 0.371 .0115 
RD I 22 095 8005 43835 20200410 13:50 1 7 008 149 1.79 .0115 
RD I 22 095 8005 43835 20200416 12:35 1 7 008 149 0.871 .0115 
RD I 22 095 8005 43835 20200422 14:50 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200428 15:05 1 7 008 149 0.0634 .0115 
RD I 22 095 8005 43835 20200504 15:16 1 7 008 149 0.117 .0115 
RD I 22 095 8005 43835 20200510 14:09 1 7 008 149 0.0469 .0115 
RD I 22 095 8005 43835 20200516 14:30 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200522 14:00 1 7 008 149 0.00460 Y MD .0115 
RD I 22 095 8005 43835 20200528 14:27 1 7 008 149 0.385 .0115 
RD I 22 095 8005 43835 20200603 13:36 1 7 008 149 0.204 Y .0115 
RD I 22 095 8005 43835 20200609 13:50 1 7 008 149 0 Y ND .0115 
RD I 22 095 8005 43835 20200615 15:35 1 7 008 149 0.0188 SQ .0115 
RD I 22 095 8005 43835 20200621 12:50 1 7 008 149 0.00650 Y MD .0115 
RD I 22 095 8005 43835 20200627 11:26 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200703 13:26 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200709 13:25 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200715 13:35 1 7 008 149 0.0212 SQ .0115 
RD I 22 095 8005 43835 20200721 14:21 1 7 008 149 0.0794 QX .0115 
RD I 22 095 8005 43835 20200721 14:21 2 7 008 149 0.145 QX .0115 
RD I 22 095 8005 43835 20200727 13:52 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200802 15:07 1 7 008 149 0.0179 SQ .0115 
RD I 22 095 8005 43835 20200808 14:36 1 7 008 149 0.0622 .0115 
RD I 22 095 8005 43835 20200814 13:15 1 7 008 149 0.00800 Y MD .0115 
RD I 22 095 8005 43835 20200820 13:10 1 7 008 149 0.356 .0115 
RD I 22 095 8005 43835 20200827 15:08 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200901 15:23 1 7 008 149 0 ND .0115 
RD I 22 095 8005 43835 20200907 10:43 1 7 008 149 4.40 .0115 
RD I 22 095 8005 43835 20200913 15:15 1 7 008 149 0.189 .0115 
RD I 22 095 8005 43835 20200919 13:51 1 7 008 149 0.0864 .0115 
RD I 22 095 8005 43835 20200925 13:45 1 7 008 149 0.728 .0115 
RD I 22 095 8006 43835 20160524 11:00 1 7 008 149 0.229 Y .01 
RD I 22 095 8006 43835 20160527 12:00 1 7 008 149 AA 
RD I 22 095 8006 43835 20160527 12:00 2 7 008 149 AA 
RD I 22 095 8006 43835 20160530 11:02 1 7 008 149 0.556 Y .01 


Page 40 of 49 







Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 46 of 54
AQSdata.xlsx 


RD I 22 095 8006 43835 20160602 00:00 1 7 008 149 0.735 .01 
RD I 22 095 8006 43835 20160605 12:00 1 7 008 149 0.094 .01 
RD I 22 095 8006 43835 20160608 12:32 1 7 008 149 0.345 .01 
RD I 22 095 8006 43835 20160611 11:01 1 7 008 149 1.42 .01 
RD I 22 095 8006 43835 20160611 11:01 2 7 008 149 1.58 .01 
RD I 22 095 8006 43835 20160614 13:05 2 7 008 149 0.273 .01 
RD I 22 095 8006 43835 20160614 13:06 1 7 008 149 0.295 .01 
RD I 22 095 8006 43835 20160617 11:56 1 7 008 149 0.074 DI .013 
RD I 22 095 8006 43835 20160620 13:07 1 7 008 149 0.286 .01 
RD I 22 095 8006 43835 20160623 12:38 1 7 008 149 0.008 MD .01 
RD I 22 095 8006 43835 20160626 11:18 1 7 008 149 0.115 .01 
RD I 22 095 8006 43835 20160629 11:16 1 7 008 149 0.097 .01 
RD I 22 095 8006 43835 20160702 11:24 1 7 008 149 0.467 .01 
RD I 22 095 8006 43835 20160705 11:42 1 7 008 149 0.033 .01 
RD I 22 095 8006 43835 20160708 11:40 1 7 008 149 0.210 .01 
RD I 22 095 8006 43835 20160711 11:43 1 7 008 149 0.652 .01 
RD I 22 095 8006 43835 20160711 11:43 2 7 008 149 0.744 .01 
RD I 22 095 8006 43835 20160714 11:50 1 7 008 149 0.252 .01 
RD I 22 095 8006 43835 20160717 12:16 1 7 008 149 0.076 .01 
RD I 22 095 8006 43835 20160720 11:39 1 7 008 149 0.585 .01 
RD I 22 095 8006 43835 20160723 12:22 1 7 008 149 2.25 .01 
RD I 22 095 8006 43835 20160726 12:02 1 7 008 149 0.054 .01 
RD I 22 095 8006 43835 20160729 11:53 1 7 008 149 0.736 .01 
RD I 22 095 8006 43835 20160801 12:51 1 7 008 149 0.514 .01 
RD I 22 095 8006 43835 20160804 11:33 1 7 008 149 0.658 .01 
RD I 22 095 8006 43835 20160807 12:21 1 7 008 149 0.449 .01 
RD I 22 095 8006 43835 20160810 12:43 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20160813 12:00 1 7 008 149 AA 
RD I 22 095 8006 43835 20160816 12:00 1 7 008 149 BB 
RD I 22 095 8006 43835 20160819 12:00 1 7 008 149 BB 
RD I 22 095 8006 43835 20160822 12:38 1 7 008 149 2.36 .01 
RD I 22 095 8006 43835 20160825 11:53 1 7 008 149 0.083 .01 
RD I 22 095 8006 43835 20160828 11:50 1 7 008 149 0.173 .01 
RD I 22 095 8006 43835 20160831 12:33 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20160903 12:05 1 7 008 149 2.80 .01 
RD I 22 095 8006 43835 20160906 12:29 1 7 008 149 0.598 .01 
RD I 22 095 8006 43835 20160909 12:17 1 7 008 149 1.35 .01 
RD I 22 095 8006 43835 20160912 11:28 1 7 008 149 0.033 .01 
RD I 22 095 8006 43835 20160915 12:41 1 7 008 149 0.254 .01 
RD I 22 095 8006 43835 20160918 12:24 1 7 008 149 0.009 MD .01 
RD I 22 095 8006 43835 20160921 12:14 1 7 008 149 0.018 SQ .01 
RD I 22 095 8006 43835 20160924 11:09 1 7 008 149 0.035 .01 
RD I 22 095 8006 43835 20160927 12:53 1 7 008 149 0.014 SQ .01 
RD I 22 095 8006 43835 20160930 13:08 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161003 12:24 1 7 008 149 6.86 .01 
RD I 22 095 8006 43835 20161006 11:57 1 7 008 149 0.379 .01 
RD I 22 095 8006 43835 20161009 11:46 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161012 11:34 1 7 008 149 0.983 .01 
RD I 22 095 8006 43835 20161015 08:46 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161018 11:42 1 7 008 149 0.469 .01 
RD I 22 095 8006 43835 20161021 12:48 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161024 12:17 1 7 008 149 3.31 .01 
RD I 22 095 8006 43835 20161027 11:34 1 7 008 149 0.020 SQ .01 
RD I 22 095 8006 43835 20161030 12:11 1 7 008 149 4.48 .01 
RD I 22 095 8006 43835 20161102 11:30 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161105 11:51 1 7 008 149 0.028 SQ .01 
RD I 22 095 8006 43835 20161108 13:27 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161111 11:27 1 7 008 149 4.16 .01 
RD I 22 095 8006 43835 20161114 11:36 1 7 008 149 0.074 .01 
RD I 22 095 8006 43835 20161117 11:40 1 7 008 149 0.995 .01 
RD I 22 095 8006 43835 20161117 11:40 2 7 008 149 0.938 .01 
RD I 22 095 8006 43835 20161120 12:19 1 7 008 149 0.107 .01 
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RD I 22 095 8006 43835 20161123 11:54 1 7 008 149 0.240 .01 
RD I 22 095 8006 43835 20161126 12:43 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161129 12:19 1 7 008 149 0.016 SQ .01 
RD I 22 095 8006 43835 20161129 12:19 2 7 008 149 0.017 SQ .01 
RD I 22 095 8006 43835 20161202 15:22 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161205 12:42 1 7 008 149 0.114 .01 
RD I 22 095 8006 43835 20161208 11:37 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161211 12:17 1 7 008 149 0.665 .01 
RD I 22 095 8006 43835 20161211 12:17 2 7 008 149 0.651 .01 
RD I 22 095 8006 43835 20161214 12:54 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161217 12:36 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161217 12:36 2 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20161220 12:18 1 7 008 149 0.245 .01 
RD I 22 095 8006 43835 20161223 12:53 1 7 008 149 0.226 .01 
RD I 22 095 8006 43835 20161226 12:49 1 7 008 149 0.305 .01 
RD I 22 095 8006 43835 20161229 12:06 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170101 12:45 1 7 008 149 0.809 .01 
RD I 22 095 8006 43835 20170104 11:42 1 7 008 149 0.159 .01 
RD I 22 095 8006 43835 20170107 12:30 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170110 13:02 1 7 008 149 5.59 .01 
RD I 22 095 8006 43835 20170110 13:02 2 7 008 149 5.65 .01 
RD I 22 095 8006 43835 20170113 13:06 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170116 12:29 1 7 008 149 3.02 .01 
RD I 22 095 8006 43835 20170116 12:29 2 7 008 149 2.94 .01 
RD I 22 095 8006 43835 20170119 11:48 1 7 008 149 0.040 .01 
RD I 22 095 8006 43835 20170122 11:43 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170125 13:22 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170128 13:15 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170131 11:26 1 7 008 149 0.014 SQ .01 
RD I 22 095 8006 43835 20170203 12:42 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170206 12:00 1 7 008 149 0.024 SQ .01 
RD I 22 095 8006 43835 20170206 12:00 2 7 008 149 0.024 SQ .01 
RD I 22 095 8006 43835 20170209 12:45 1 7 008 149 0.006 MD .01 
RD I 22 095 8006 43835 20170212 12:00 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170215 12:40 1 7 008 149 0 ND .01 
RD I 22 095 8006 43835 20170218 13:09 1 7 008 149 0.188 .01 
RD I 22 095 8006 43835 20170221 12:17 1 7 008 149 0.013 SQ .01 
RD I 22 095 8006 43835 20170224 12:46 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170227 11:00 1 7 008 149 2.14 .02 
RD I 22 095 8006 43835 20170227 11:00 2 7 008 149 2.25 .02 
RD I 22 095 8006 43835 20170302 11:50 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170305 13:16 1 7 008 149 0.171 .02 
RD I 22 095 8006 43835 20170308 12:00 1 7 008 149 0.396 .02 
RD I 22 095 8006 43835 20170311 14:11 1 7 008 149 0.021 SQ .02 
RD I 22 095 8006 43835 20170314 14:19 1 7 008 149 0.007 MD .02 
RD I 22 095 8006 43835 20170317 12:29 1 7 008 149 0.609 .02 
RD I 22 095 8006 43835 20170317 12:29 2 7 008 149 0.733 .02 
RD I 22 095 8006 43835 20170320 13:30 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170323 12:47 1 7 008 149 0.049 SQ .02 
RD I 22 095 8006 43835 20170326 12:23 1 7 008 149 1.34 .02 
RD I 22 095 8006 43835 20170326 12:23 2 7 008 149 1.30 .02 
RD I 22 095 8006 43835 20170329 13:07 1 7 008 149 0.733 .02 
RD I 22 095 8006 43835 20170329 13:07 2 7 008 149 0.738 .02 
RD I 22 095 8006 43835 20170401 10:19 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170404 12:39 1 7 008 149 0.058 SQ .02 
RD I 22 095 8006 43835 20170404 12:39 2 7 008 149 0.048 SQ .02 
RD I 22 095 8006 43835 20170407 12:50 1 7 008 149 0.882 .02 
RD I 22 095 8006 43835 20170410 13:29 1 7 008 149 0.081 .02 
RD I 22 095 8006 43835 20170413 14:30 1 7 008 149 0.372 .02 
RD I 22 095 8006 43835 20170416 11:35 1 7 008 149 0.422 .02 
RD I 22 095 8006 43835 20170419 13:53 1 7 008 149 0.105 .02 
RD I 22 095 8006 43835 20170422 09:55 1 7 008 149 0.028 SQ .02 
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RD I 22 095 8006 43835 20170425 12:54 1 7 008 149 AA 
RD I 22 095 8006 43835 20170425 12:54 2 7 008 149 2.09 .02 
RD I 22 095 8006 43835 20170428 13:17 1 7 008 149 0.605 .02 
RD I 22 095 8006 43835 20170428 13:17 2 7 008 149 0.634 .02 
RD I 22 095 8006 43835 20170501 12:59 1 7 008 149 1.82 .02 
RD I 22 095 8006 43835 20170504 13:30 1 7 008 149 0 3 ND .02 
RD I 22 095 8006 43835 20170507 13:16 1 7 008 149 0.082 .02 
RD I 22 095 8006 43835 20170510 12:34 1 7 008 149 0.619 .02 
RD I 22 095 8006 43835 20170510 12:34 2 7 008 149 0.700 .02 
RD I 22 095 8006 43835 20170513 13:42 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170516 11:30 1 7 008 149 0.030 SQ .02 
RD I 22 095 8006 43835 20170516 11:30 2 7 008 149 0.026 SQ .02 
RD I 22 095 8006 43835 20170519 13:03 1 7 008 149 0.007 MD .02 
RD I 22 095 8006 43835 20170519 13:03 2 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170522 12:57 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170522 12:57 2 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170525 12:46 1 7 008 149 0.015 MD .02 
RD I 22 095 8006 43835 20170525 12:46 2 7 008 149 0.014 MD .02 
RD I 22 095 8006 43835 20170528 13:32 1 7 008 149 0.089 .02 
RD I 22 095 8006 43835 20170528 13:32 2 7 008 149 0.087 .02 
RD I 22 095 8006 43835 20170531 11:56 1 7 008 149 0.030 SQ .02 
RD I 22 095 8006 43835 20170603 13:39 1 7 008 149 0.706 .02 
RD I 22 095 8006 43835 20170603 13:39 2 7 008 149 0.726 .02 
RD I 22 095 8006 43835 20170606 13:23 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170609 12:21 1 7 008 149 0.251 .02 
RD I 22 095 8006 43835 20170612 12:47 1 7 008 149 0.438 .02 
RD I 22 095 8006 43835 20170615 10:56 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170618 12:18 1 7 008 149 0.442 .02 
RD I 22 095 8006 43835 20170618 12:18 2 7 008 149 0.456 .02 
RD I 22 095 8006 43835 20170621 10:42 1 7 008 149 1.22 .02 
RD I 22 095 8006 43835 20170624 13:34 1 7 008 149 0.168 .02 
RD I 22 095 8006 43835 20170627 13:07 1 7 008 149 0.590 .02 
RD I 22 095 8006 43835 20170630 13:44 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170630 13:44 2 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170703 13:08 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170703 13:08 2 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170706 13:39 1 7 008 149 0.085 .02 
RD I 22 095 8006 43835 20170706 13:39 2 7 008 149 0.086 .02 
RD I 22 095 8006 43835 20170709 13:08 1 7 008 149 0.023 SQ .02 
RD I 22 095 8006 43835 20170712 13:44 1 7 008 149 0.242 .02 
RD I 22 095 8006 43835 20170715 13:34 1 7 008 149 0.752 .02 
RD I 22 095 8006 43835 20170715 14:22 2 7 008 149 0.895 .02 
RD I 22 095 8006 43835 20170718 11:55 2 7 008 149 0.254 .02 
RD I 22 095 8006 43835 20170718 11:57 1 7 008 149 0.242 DI .021 
RD I 22 095 8006 43835 20170721 13:09 1 7 008 149 0.293 QX .02 
RD I 22 095 8006 43835 20170721 13:09 2 7 008 149 0.226 QX .02 
RD I 22 095 8006 43835 20170724 12:25 1 7 008 149 0.095 .02 
RD I 22 095 8006 43835 20170727 13:27 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170730 13:34 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170802 13:07 1 7 008 149 0.136 .02 
RD I 22 095 8006 43835 20170805 12:43 1 7 008 149 0.237 QX .02 
RD I 22 095 8006 43835 20170805 12:43 2 7 008 149 0.179 QX .02 
RD I 22 095 8006 43835 20170808 13:26 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170811 13:26 1 7 008 149 0.076 .02 
RD I 22 095 8006 43835 20170814 12:21 1 7 008 149 1.08 .02 
RD I 22 095 8006 43835 20170814 12:21 2 7 008 149 1.08 .02 
RD I 22 095 8006 43835 20170817 13:08 1 7 008 149 0.014 MD .02 
RD I 22 095 8006 43835 20170820 11:13 1 7 008 149 0.607 .02 
RD I 22 095 8006 43835 20170823 12:13 1 7 008 149 0.009 MD .02 
RD I 22 095 8006 43835 20170826 10:42 1 7 008 149 0.015 MD .02 
RD I 22 095 8006 43835 20170829 12:16 1 7 008 149 0.630 .02 
RD I 22 095 8006 43835 20170901 11:28 1 7 008 149 0.020 SQ .02 
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RD I 22 095 8006 43835 20170904 12:07 1 7 008 149 0.630 .02 
RD I 22 095 8006 43835 20170907 11:18 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170910 13:25 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20170913 11:53 1 7 008 149 0.676 .02 
RD I 22 095 8006 43835 20170916 13:43 1 7 008 149 0.412 .02 
RD I 22 095 8006 43835 20170919 11:36 1 7 008 149 0.425 .02 
RD I 22 095 8006 43835 20170922 11:59 1 7 008 149 0.086 .02 
RD I 22 095 8006 43835 20170925 14:00 1 7 008 149 0.007 MD .02 
RD I 22 095 8006 43835 20170928 12:29 1 7 008 149 0.440 .02 
RD I 22 095 8006 43835 20171001 12:30 1 7 008 149 0.017 MD .02 
RD I 22 095 8006 43835 20171004 12:30 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20171007 12:26 1 7 008 149 0.006 MD .02 
RD I 22 095 8006 43835 20171010 12:20 1 7 008 149 0.442 .02 
RD I 22 095 8006 43835 20171013 11:06 1 7 008 149 0.016 MD .02 
RD I 22 095 8006 43835 20171016 11:49 1 7 008 149 0.008 MD .02 
RD I 22 095 8006 43835 20171019 12:19 1 7 008 149 0.010 MD .02 
RD I 22 095 8006 43835 20171022 13:01 1 7 008 149 0.047 SQ .02 
RD I 22 095 8006 43835 20171025 12:27 1 7 008 149 0.445 .02 
RD I 22 095 8006 43835 20171028 12:12 1 7 008 149 0.009 MD .02 
RD I 22 095 8006 43835 20171031 13:22 1 7 008 149 0.396 .02 
RD I 22 095 8006 43835 20171103 12:52 1 7 008 149 0.588 .02 
RD I 22 095 8006 43835 20171106 12:47 1 7 008 149 0.212 .02 
RD I 22 095 8006 43835 20171109 14:11 1 7 008 149 0.007 MD .02 
RD I 22 095 8006 43835 20171112 12:43 1 7 008 149 0.008 MD .02 
RD I 22 095 8006 43835 20171115 11:56 1 7 008 149 0.010 MD .02 
RD I 22 095 8006 43835 20171118 12:34 1 7 008 149 0.010 MD .02 
RD I 22 095 8006 43835 20171121 13:12 1 7 008 149 0.007 MD .02 
RD I 22 095 8006 43835 20171124 11:26 1 7 008 149 10.9 DI .039 
RD I 22 095 8006 43835 20171127 12:33 1 7 008 149 4.24 .02 
RD I 22 095 8006 43835 20171130 12:50 1 7 008 149 0.070 .02 
RD I 22 095 8006 43835 20171203 13:46 1 7 008 149 0.014 MD .02 
RD I 22 095 8006 43835 20171206 13:55 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20171209 13:43 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20171212 14:31 1 7 008 149 0.087 .02 
RD I 22 095 8006 43835 20171215 13:38 1 7 008 149 0.004 MD .02 
RD I 22 095 8006 43835 20171218 14:32 1 7 008 149 0.160 .02 
RD I 22 095 8006 43835 20171221 11:42 1 7 008 149 0.396 .02 
RD I 22 095 8006 43835 20171221 11:42 2 7 008 149 0.387 .02 
RD I 22 095 8006 43835 20171224 14:38 1 7 008 149 0.004 MD .02 
RD I 22 095 8006 43835 20171227 13:07 1 7 008 149 0.004 MD .02 
RD I 22 095 8006 43835 20171230 13:48 1 7 008 149 0 ND .02 
RD I 22 095 8006 43835 20180102 14:07 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180105 12:27 1 7 008 149 0.0145 SQ .0129 
RD I 22 095 8006 43835 20180108 13:38 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180111 13:20 1 7 008 149 0.108 .0129 
RD I 22 095 8006 43835 20180114 13:47 1 7 008 149 1.06 .0129 
RD I 22 095 8006 43835 20180118 14:37 1 7 008 149 0.156 .0129 
RD I 22 095 8006 43835 20180121 14:36 1 7 008 149 0.577 .0129 
RD I 22 095 8006 43835 20180121 14:36 2 7 008 149 0.561 .0129 
RD I 22 095 8006 43835 20180124 13:20 1 7 008 149 0.00620 MD .0129 
RD I 22 095 8006 43835 20180127 13:02 1 7 008 149 0.00650 MD .0129 
RD I 22 095 8006 43835 20180130 13:26 1 7 008 149 8.35 DI .0258 
RD I 22 095 8006 43835 20180202 12:18 1 7 008 149 0.00510 MD .0129 
RD I 22 095 8006 43835 20180205 12:19 1 7 008 149 0.00430 MD .0129 
RD I 22 095 8006 43835 20180208 14:17 1 7 008 149 0.0112 MD .0129 
RD I 22 095 8006 43835 20180211 14:39 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180214 13:28 1 7 008 149 0.860 .0129 
RD I 22 095 8006 43835 20180214 13:28 2 7 008 149 0.886 .0129 
RD I 22 095 8006 43835 20180217 14:17 1 7 008 149 0.117 .0129 
RD I 22 095 8006 43835 20180217 14:17 2 7 008 149 0.118 .0129 
RD I 22 095 8006 43835 20180220 13:36 1 7 008 149 0.213 .0129 
RD I 22 095 8006 43835 20180223 11:04 1 7 008 149 0.282 .0129 
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RD I 22 095 8006 43835 20180223 11:04 2 7 008 149 0.279 .0129 
RD I 22 095 8006 43835 20180226 10:48 1 7 008 149 0.0103 MD .0129 
RD I 22 095 8006 43835 20180301 11:09 1 7 008 149 0.00680 MD .0129 
RD I 22 095 8006 43835 20180304 14:02 1 7 008 149 0.0911 .0129 
RD I 22 095 8006 43835 20180307 12:54 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180310 11:12 1 7 008 149 0.199 QX .0129 
RD I 22 095 8006 43835 20180310 11:12 2 7 008 149 0.277 QX .0129 
RD I 22 095 8006 43835 20180313 11:27 1 7 008 149 0.00540 MD .0129 
RD I 22 095 8006 43835 20180316 10:34 1 7 008 149 0.198 .0129 
RD I 22 095 8006 43835 20180316 10:34 2 7 008 149 0.190 .0129 
RD I 22 095 8006 43835 20180319 11:58 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180322 13:48 1 7 008 149 0.287 .0129 
RD I 22 095 8006 43835 20180325 11:22 1 7 008 149 0.250 .0129 
RD I 22 095 8006 43835 20180325 11:22 2 7 008 149 0.265 .0129 
RD I 22 095 8006 43835 20180328 10:57 1 7 008 149 0.190 .0129 
RD I 22 095 8006 43835 20180328 10:57 2 7 008 149 0.186 .0129 
RD I 22 095 8006 43835 20180331 12:07 1 7 008 149 0.216 .0129 
RD I 22 095 8006 43835 20180403 12:00 1 7 008 149 0.104 .0129 
RD I 22 095 8006 43835 20180403 12:00 2 7 008 149 0.124 .0129 
RD I 22 095 8006 43835 20180406 11:07 1 7 008 149 0.0990 .0129 
RD I 22 095 8006 43835 20180406 11:07 2 7 008 149 0.104 .0129 
RD I 22 095 8006 43835 20180409 11:31 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180412 10:09 1 7 008 149 0.681 .0129 
RD I 22 095 8006 43835 20180412 10:09 2 7 008 149 0.711 .0129 
RD I 22 095 8006 43835 20180415 13:10 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180418 11:22 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180421 13:05 1 7 008 149 0.133 .0129 
RD I 22 095 8006 43835 20180424 10:52 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180424 10:52 2 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180427 11:05 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180430 12:48 1 7 008 149 0.0277 SQ .0129 
RD I 22 095 8006 43835 20180503 10:56 1 7 008 149 0.0135 Y SQ .0129 
RD I 22 095 8006 43835 20180506 14:37 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180509 14:23 1 7 008 149 1.25 .0129 
RD I 22 095 8006 43835 20180509 14:23 2 7 008 149 1.22 .0129 
RD I 22 095 8006 43835 20180512 11:50 1 7 008 149 0.0824 Y .0129 
RD I 22 095 8006 43835 20180515 13:02 1 7 008 149 0.0291 SQ .0129 
RD I 22 095 8006 43835 20180518 12:57 1 7 008 149 0.149 .0129 
RD I 22 095 8006 43835 20180521 14:55 1 7 008 149 0.0185 SQ .0129 
RD I 22 095 8006 43835 20180524 13:43 1 7 008 149 0.0321 SQ .0129 
RD I 22 095 8006 43835 20180524 13:43 2 7 008 149 0.0172 SQ .0129 
RD I 22 095 8006 43835 20180527 12:44 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180530 13:40 1 7 008 149 0.178 .0129 
RD I 22 095 8006 43835 20180530 13:40 2 7 008 149 0.183 .0129 
RD I 22 095 8006 43835 20180602 14:00 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180605 14:22 1 7 008 149 0.00890 MD .0129 
RD I 22 095 8006 43835 20180608 15:01 1 7 008 149 0.464 .0129 
RD I 22 095 8006 43835 20180611 14:41 1 7 008 149 0.390 .0129 
RD I 22 095 8006 43835 20180611 14:41 2 7 008 149 0.382 .0129 
RD I 22 095 8006 43835 20180614 14:52 1 7 008 149 0.313 .0129 
RD I 22 095 8006 43835 20180614 14:52 2 7 008 149 0.333 .0129 
RD I 22 095 8006 43835 20180617 14:26 1 7 008 149 0.0257 SQ .0129 
RD I 22 095 8006 43835 20180620 14:34 1 7 008 149 0.124 .0129 
RD I 22 095 8006 43835 20180620 14:34 2 7 008 149 0.103 .0129 
RD I 22 095 8006 43835 20180623 13:06 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180626 14:44 1 7 008 149 0.0503 .0129 
RD I 22 095 8006 43835 20180629 14:12 1 7 008 149 0.00740 MD .0129 
RD I 22 095 8006 43835 20180702 14:12 1 7 008 149 0.0551 .0129 
RD I 22 095 8006 43835 20180705 11:26 1 7 008 149 BH .0129 
RD I 22 095 8006 43835 20180708 14:36 1 7 008 149 BH .0129 
RD I 22 095 8006 43835 20180708 14:36 2 7 008 149 BH .0129 
RD I 22 095 8006 43835 20180711 13:57 1 7 008 149 0 ND .0129 
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RD I 22 095 8006 43835 20180714 13:09 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180717 12:41 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180720 13:14 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180723 11:17 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180726 13:57 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180729 13:39 1 7 008 149 0.0417 .0129 
RD I 22 095 8006 43835 20180801 14:42 1 7 008 149 0.0333 SQ .0129 
RD I 22 095 8006 43835 20180804 14:23 1 7 008 149 BH .0129 
RD I 22 095 8006 43835 20180804 14:23 2 7 008 149 BH .0129 
RD I 22 095 8006 43835 20180807 13:41 1 7 008 149 0.306 .0129 
RD I 22 095 8006 43835 20180807 13:41 2 7 008 149 0.330 .0129 
RD I 22 095 8006 43835 20180810 14:49 1 7 008 149 0.0131 SQ .0129 
RD I 22 095 8006 43835 20180813 11:58 1 7 008 149 0.191 .0129 
RD I 22 095 8006 43835 20180816 12:01 1 7 008 149 0.145 .0129 
RD I 22 095 8006 43835 20180816 12:01 2 7 008 149 0.143 .0129 
RD I 22 095 8006 43835 20180819 12:44 1 7 008 149 0.148 .0129 
RD I 22 095 8006 43835 20180819 12:44 2 7 008 149 0.144 .0129 
RD I 22 095 8006 43835 20180822 13:45 1 7 008 149 0.00600 MD .0129 
RD I 22 095 8006 43835 20180825 13:13 1 7 008 149 0.00860 MD .0129 
RD I 22 095 8006 43835 20180828 12:42 1 7 008 149 0.0302 SQ .0129 
RD I 22 095 8006 43835 20180831 14:45 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180903 14:55 1 7 008 149 0.0542 .0129 
RD I 22 095 8006 43835 20180906 13:40 1 7 008 149 0.266 .0129 
RD I 22 095 8006 43835 20180906 13:40 2 7 008 149 0.249 .0129 
RD I 22 095 8006 43835 20180909 13:55 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180912 14:07 1 7 008 149 0.0182 SQ .0129 
RD I 22 095 8006 43835 20180915 10:34 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20180918 14:14 1 7 008 149 0.214 .0129 
RD I 22 095 8006 43835 20180921 14:28 1 7 008 149 0.162 .0129 
RD I 22 095 8006 43835 20180924 14:25 1 7 008 149 0.0711 .0129 
RD I 22 095 8006 43835 20180924 14:25 2 7 008 149 0.0778 .0129 
RD I 22 095 8006 43835 20180927 14:52 1 7 008 149 0.197 .0129 
RD I 22 095 8006 43835 20180930 13:59 1 7 008 149 0.0568 .0129 
RD I 22 095 8006 43835 20181003 14:49 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181006 13:05 1 7 008 149 0.0367 SQ .0129 
RD I 22 095 8006 43835 20181009 14:27 1 7 008 149 0.00790 MD .0129 
RD I 22 095 8006 43835 20181012 11:04 1 7 008 149 1.43 .0129 
RD I 22 095 8006 43835 20181015 15:26 1 7 008 149 0.00190 MD .0129 
RD I 22 095 8006 43835 20181018 14:29 1 7 008 149 0.00690 MD .0129 
RD I 22 095 8006 43835 20181021 12:24 1 7 008 149 0.00840 MD .0129 
RD I 22 095 8006 43835 20181024 14:20 1 7 008 149 0.0121 MD .0129 
RD I 22 095 8006 43835 20181027 13:45 1 7 008 149 0.0436 .0129 
RD I 22 095 8006 43835 20181030 15:10 1 7 008 149 0.409 .0129 
RD I 22 095 8006 43835 20181030 15:10 2 7 008 149 0.419 .0129 
RD I 22 095 8006 43835 20181102 12:32 1 7 008 149 1.01 .0129 
RD I 22 095 8006 43835 20181105 14:27 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181105 14:27 2 7 008 149 0.00490 MD .0129 
RD I 22 095 8006 43835 20181108 12:38 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181111 13:50 1 7 008 149 0.0117 MD .0129 
RD I 22 095 8006 43835 20181114 13:40 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181117 14:03 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181120 15:08 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181123 12:11 1 7 008 149 0.298 .0129 
RD I 22 095 8006 43835 20181129 14:49 1 7 008 149 0.720 .0129 
RD I 22 095 8006 43835 20181129 14:49 2 7 008 149 0.736 .0129 
RD I 22 095 8006 43835 20181202 13:19 1 7 008 149 0.139 .0129 
RD I 22 095 8006 43835 20181202 13:19 2 7 008 149 0.143 .0129 
RD I 22 095 8006 43835 20181205 14:05 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181205 14:05 2 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181208 11:37 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181211 15:13 1 7 008 149 1.52 .0129 
RD I 22 095 8006 43835 20181214 14:03 1 7 008 149 0 ND .0129 
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RD I 22 095 8006 43835 20181217 13:49 1 7 008 149 BH .0129 
RD I 22 095 8006 43835 20181220 13:01 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181223 14:14 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20181226 15:25 1 7 008 149 0.0581 .0129 
RD I 22 095 8006 43835 20181229 12:24 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190101 10:37 1 7 008 149 0 Y ND .0129 
RD I 22 095 8006 43835 20190104 12:44 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190107 13:21 1 7 008 149 0.534 .0129 
RD I 22 095 8006 43835 20190107 13:21 2 7 008 149 0.532 .0129 
RD I 22 095 8006 43835 20190110 12:06 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190110 12:06 2 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190113 14:12 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190116 14:20 1 7 008 149 0.131 .0129 
RD I 22 095 8006 43835 20190116 14:20 2 7 008 149 0.111 .0129 
RD I 22 095 8006 43835 20190119 11:26 1 7 008 149 0.00750 MD .0129 
RD I 22 095 8006 43835 20190122 13:15 1 7 008 149 0.150 .0129 
RD I 22 095 8006 43835 20190125 12:31 1 7 008 149 0.431 .0129 
RD I 22 095 8006 43835 20190128 13:56 1 7 008 149 0.366 .0129 
RD I 22 095 8006 43835 20190128 13:56 2 7 008 149 0.347 .0129 
RD I 22 095 8006 43835 20190131 14:08 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190203 14:36 1 7 008 149 0.0658 .0129 
RD I 22 095 8006 43835 20190206 14:31 1 7 008 149 0.0434 .0129 
RD I 22 095 8006 43835 20190206 14:31 2 7 008 149 0.0413 .0129 
RD I 22 095 8006 43835 20190209 12:00 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190212 14:22 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190215 13:21 1 7 008 149 0 ND .0129 
RD I 22 095 8006 43835 20190218 15:09 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190221 13:45 1 7 008 149 0.232 .00858 
RD I 22 095 8006 43835 20190221 13:45 2 7 008 149 0.227 .00858 
RD I 22 095 8006 43835 20190224 09:58 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190227 15:00 1 7 008 149 0.414 .00858 
RD I 22 095 8006 43835 20190227 15:00 2 7 008 149 0.416 .00858 
RD I 22 095 8006 43835 20190306 14:17 1 7 008 149 0.305 .00858 
RD I 22 095 8006 43835 20190313 13:40 1 7 008 149 0.440 .00858 
RD I 22 095 8006 43835 20190313 13:40 2 7 008 149 0.453 .00858 
RD I 22 095 8006 43835 20190320 14:40 1 7 008 149 0.00380 MD .00858 
RD I 22 095 8006 43835 20190327 13:54 1 7 008 149 0.639 2 .00858 
RD I 22 095 8006 43835 20190403 11:14 1 7 008 149 0.0481 2 .00858 
RD I 22 095 8006 43835 20190410 14:25 1 7 008 149 0.215 .00858 
RD I 22 095 8006 43835 20190410 14:25 2 7 008 149 0.186 .00858 
RD I 22 095 8006 43835 20190416 13:42 1 7 008 149 0.0529 .00858 
RD I 22 095 8006 43835 20190422 14:01 1 7 008 149 0.638 .00858 
RD I 22 095 8006 43835 20190428 12:38 1 7 008 149 0.240 .00858 
RD I 22 095 8006 43835 20190428 12:38 2 7 008 149 0.198 .00858 
RD I 22 095 8006 43835 20190504 10:32 1 7 008 149 0 2 ND .00858 
RD I 22 095 8006 43835 20190510 12:50 1 7 008 149 0.0655 .00858 
RD I 22 095 8006 43835 20190516 12:59 1 7 008 149 0.211 Y .00858 
RD I 22 095 8006 43835 20190522 13:51 1 7 008 149 0.0663 .00858 
RD I 22 095 8006 43835 20190528 13:14 1 7 008 149 0.393 .00858 
RD I 22 095 8006 43835 20190528 13:14 2 7 008 149 0.371 .00858 
RD I 22 095 8006 43835 20190603 14:10 1 7 008 149 BH .00858 
RD I 22 095 8006 43835 20190609 14:25 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190615 13:30 1 7 008 149 0.240 .00858 
RD I 22 095 8006 43835 20190615 13:30 2 7 008 149 0.231 .00858 
RD I 22 095 8006 43835 20190621 13:12 1 7 008 149 0.0364 .00858 
RD I 22 095 8006 43835 20190621 13:12 2 7 008 149 0.0357 .00858 
RD I 22 095 8006 43835 20190627 14:26 1 7 008 149 0.149 .00858 
RD I 22 095 8006 43835 20190703 11:45 1 7 008 149 0.178 .00858 
RD I 22 095 8006 43835 20190709 14:20 1 7 008 149 0.0366 .00858 
RD I 22 095 8006 43835 20190715 13:47 1 7 008 149 0.164 .00858 
RD I 22 095 8006 43835 20190715 13:47 2 7 008 149 0.146 .00858 
RD I 22 095 8006 43835 20190721 14:15 1 7 008 149 0.245 .00858 
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RD I 22 095 8006 43835 20190721 14:15 2 7 008 149 0.207 .00858 
RD I 22 095 8006 43835 20190727 14:42 1 7 008 149 0.0982 .00858 
RD I 22 095 8006 43835 20190727 14:42 2 7 008 149 0.0940 .00858 
RD I 22 095 8006 43835 20190802 12:24 1 7 008 149 0.0154 SQ .00858 
RD I 22 095 8006 43835 20190808 13:40 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190814 14:12 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190820 13:38 1 7 008 149 0.0201 SQ .00858 
RD I 22 095 8006 43835 20190820 13:38 2 7 008 149 0.0202 SQ .00858 
RD I 22 095 8006 43835 20190826 13:55 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190901 13:48 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190907 13:45 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20190913 12:54 1 7 008 149 0.131 .00858 
RD I 22 095 8006 43835 20190919 13:23 1 7 008 149 0.0310 Y .00858 
RD I 22 095 8006 43835 20190925 13:47 1 7 008 149 0.0359 .00858 
RD I 22 095 8006 43835 20191001 15:00 1 7 008 149 0.648 .00858 
RD I 22 095 8006 43835 20191007 14:58 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191013 11:16 1 7 008 149 0 Y ND .00858 
RD I 22 095 8006 43835 20191019 14:23 1 7 008 149 0.326 .00858 
RD I 22 095 8006 43835 20191025 13:20 1 7 008 149 0.00500 MD .00858 
RD I 22 095 8006 43835 20191031 14:51 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191106 13:56 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191112 12:44 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191118 12:34 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191124 12:53 1 7 008 149 1.33 .00858 
RD I 22 095 8006 43835 20191130 13:20 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191206 12:50 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191212 14:45 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191218 14:45 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20191224 13:15 1 7 008 149 0.0818 .00858 
RD I 22 095 8006 43835 20191230 14:42 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20200105 12:33 1 7 008 149 0.0796 .00858 
RD I 22 095 8006 43835 20200105 12:33 2 7 008 149 0.0709 .00858 
RD I 22 095 8006 43835 20200111 14:38 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20200117 12:41 1 7 008 149 0.260 Y .00858 
RD I 22 095 8006 43835 20200123 12:15 1 7 008 149 0.0233 SQ .00858 
RD I 22 095 8006 43835 20200129 15:05 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20200204 14:56 1 7 008 149 0.0911 .00858 
RD I 22 095 8006 43835 20200204 14:56 2 7 008 149 0.0623 .00858 
RD I 22 095 8006 43835 20200210 14:44 1 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20200210 14:44 2 7 008 149 0 ND .00858 
RD I 22 095 8006 43835 20200216 14:06 1 7 008 149 0 Y ND .00858 
RD I 22 095 8006 43835 20200222 11:00 1 7 008 149 0.0651 .00858 
RD I 22 095 8006 43835 20200228 13:12 1 7 008 149 0.173 .00858 
RD I 22 095 8006 43835 20200305 10:28 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200311 12:50 1 7 008 149 0.0843 .0115 
RD I 22 095 8006 43835 20200317 13:30 1 7 008 149 0.168 .0115 
RD I 22 095 8006 43835 20200323 13:00 1 7 008 149 0.0487 .0115 
RD I 22 095 8006 43835 20200323 13:00 2 7 008 149 0.0504 .0115 
RD I 22 095 8006 43835 20200329 13:35 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200404 14:00 1 7 008 149 0.0743 .0115 
RD I 22 095 8006 43835 20200410 12:24 1 7 008 149 0 Y ND .0115 
RD I 22 095 8006 43835 20200416 12:09 1 7 008 149 0.126 Y .0115 
RD I 22 095 8006 43835 20200422 15:00 1 7 008 149 0.0564 .0115 
RD I 22 095 8006 43835 20200422 15:00 2 7 008 149 0.0547 .0115 
RD I 22 095 8006 43835 20200428 13:37 1 7 008 149 0.0422 Y .0115 
RD I 22 095 8006 43835 20200428 13:37 2 7 008 149 0.0427 Y .0115 
RD I 22 095 8006 43835 20200504 14:47 1 7 008 149 0.0547 .0115 
RD I 22 095 8006 43835 20200504 14:47 2 7 008 149 0.0519 .0115 
RD I 22 095 8006 43835 20200510 13:43 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200516 14:00 1 7 008 149 0.0764 QX .0115 
RD I 22 095 8006 43835 20200516 14:00 2 7 008 149 0.365 QX .0115 
RD I 22 095 8006 43835 20200522 13:00 1 7 008 149 0.0895 Y QX .0115 
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RD I 22 095 8006 43835 20200522 13:00 2 7 008 149 0.135 Y QX .0115 
RD I 22 095 8006 43835 20200528 14:00 1 7 008 149 0.317 .0115 
RD I 22 095 8006 43835 20200528 14:00 2 7 008 149 0.347 .0115 
RD I 22 095 8006 43835 20200603 13:03 1 7 008 149 0.0990 .0115 
RD I 22 095 8006 43835 20200603 13:03 2 7 008 149 0.0968 .0115 
RD I 22 095 8006 43835 20200609 13:15 1 7 008 149 0.00840 MD .0115 
RD I 22 095 8006 43835 20200609 13:15 2 7 008 149 0.00900 MD .0115 
RD I 22 095 8006 43835 20200615 15:05 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200621 12:28 1 7 008 149 0.00320 MD .0115 
RD I 22 095 8006 43835 20200621 12:28 2 7 008 149 0.00790 MD .0115 
RD I 22 095 8006 43835 20200627 11:05 1 7 008 149 0.0309 SQ .0115 
RD I 22 095 8006 43835 20200627 11:05 2 7 008 149 0.0350 SQ .0115 
RD I 22 095 8006 43835 20200703 13:00 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200709 12:29 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200715 12:47 1 7 008 149 0.00390 MD .0115 
RD I 22 095 8006 43835 20200721 13:27 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200727 12:29 1 7 008 149 0.139 Y .0115 
RD I 22 095 8006 43835 20200727 12:29 2 7 008 149 0.140 Y .0115 
RD I 22 095 8006 43835 20200802 14:27 1 7 008 149 0.00770 MD .0115 
RD I 22 095 8006 43835 20200808 13:20 1 7 008 149 0.0601 QX .0115 
RD I 22 095 8006 43835 20200808 13:20 2 7 008 149 0.0922 QX .0115 
RD I 22 095 8006 43835 20200814 12:22 1 7 008 149 0.226 .0115 
RD I 22 095 8006 43835 20200820 12:45 1 7 008 149 0.0284 SQ .0115 
RD I 22 095 8006 43835 20200827 14:02 1 7 008 149 0.00310 MD .0115 
RD I 22 095 8006 43835 20200827 14:02 2 7 008 149 0.00360 MD .0115 
RD I 22 095 8006 43835 20200901 14:35 1 7 008 149 0.0164 SQ .0115 
RD I 22 095 8006 43835 20200901 14:35 2 7 008 149 0.0184 SQ .0115 
RD I 22 095 8006 43835 20200907 10:18 1 7 008 149 0.0458 .0115 
RD I 22 095 8006 43835 20200913 13:50 1 7 008 149 0 Y ND .0115 
RD I 22 095 8006 43835 20200919 12:55 1 7 008 149 0 ND .0115 
RD I 22 095 8006 43835 20200925 13:03 1 7 008 149 0 ND .0115 
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		DECLARATION OF RICHARD A. WAYLAND 

		Pursuant to 28 U.S.C. § 1746, I, Richard A. Wayland, declare as follows: 

		1. 

		1. 

		1. 

		I am the director of the U.S. Environmental Protection Agency’s Air Quality Assessment Division, in the Office of Air Quality Planning & Standards. I have been in this position since 2008 and lead the division responsible for the overall management of the national air quality modeling, ambient monitoring, emissions inventory, source measurement, and data analysis programs. As such, I am familiar with the data stored in EPA’s Air Quality System (AQS) and the use of that data in regulatory and non-regulatory 
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		2. 

		The document attached hereto as Attachment 1 is a true and accurate copy of data from an official recordkeeping system in the custody of the U.S. Environmental Protection Agency (“EPA”). 
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		3. 

		Attachment 1 contains data exported from the EPA’s Air Quality System (AQS) database. 
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		4. 

		AQS serves as the national repository for ambient air quality measurements and descriptive information about the locations where the ambient air quality data are collected. 



		5. 

		5. 

		The data in AQS comes from multiple sources. It contains information about ambient levels of certain pollutants and other substances reported to the EPA by state, local, and tribal air pollution control agencies pursuant to requirements under the Clean Air Act and 40 CFR part 58. AQS also contains similar data collected by the EPA or its contractors. AQS and its predecessor databases have been accepting and storing data for more than 50 years. AQS currently contains more than 3 billion measurements. 



		6. 

		6. 

		Entities reporting data to AQS are required to report the measured data, along with metadata about location, monitoring equipment, and date of the measurements along with associated quality assurance data. The metadata is entered using codes. For example, AQS contains a field named “Parameter.” One of the codes used in the Parameter field is 43835. In the Parameter field, this code means that the parameter being measured is the concentration of chloroprene. The codes used in AQS are published on the EPA AQS

		https://www.epa

		www.epa.gov/aqs/aqs-code-list





		7. 

		7. 

		Data in AQS is reliable and is used by EPA to assess air quality, to make official determinations regarding attainment of air quality standards under the Clean Air Act, to perform air modelling in the course of reviewing permits for regulated facilities, and to prepare reports for Congress, among other things. 



		8. 

		8. 

		AQS has an interface that accurately exports data meeting certain criteria. Data exported from AQS takes the form of delimited text files, which are readily converted to Microsoft Excel Workbooks. 



		9. 

		9. 

		Attachment 1 is a Microsoft Excel Workbook containing data exported from AQS using the interface. 



		10. 

		10. 

		The data in Attachment 1 is all of the data in AQS about ambient chloroprene 





		1 

		Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 3 of 54 

		2 

		Case 2:23-cv-00735-CJB-MBN Document 9-13 Filed 03/20/23 Page 4 of 54 
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		AQSdata.xlsx 

		#RD 

		#RD 

		#RD 

		Action Code 

		State Code 

		County Code 

		SiteID 

		Parameter 

		Date 

		StartTime 

		POC 

		SampleDuration 

		Unit 

		Method 

		Sample Value 

		NullDataCode 

		SamplingFrequency 

		MonitorProtocol (MP)ID 

		Qualifier 1 

		Qualifier 2 

		Qualifier 3 

		Qualifier 4 

		Qualifier 5 

		Qualifier 6 

		Qualifier 7 

		Qualifier 8 

		Qualifier 9 

		Qualifier 10 

		Alternate MDL 

		Uncertainty 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160524 

		10:30 

		1 

		7 

		008 

		149 

		0 

		Y 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160530 

		11:30 

		1 

		7 

		008 

		149 

		4.82 

		Y 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160602 

		00:00 

		1 

		7 

		008 

		149 

		0.023 

		SQ 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160602 

		00:00 

		2 

		7 

		008 

		149 

		0.013 

		SQ 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160605 

		12:00 

		1 

		7 

		008 

		149 

		0.223 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160608 

		11:10 

		1 

		7 

		008 

		149 

		1.29 

		Y 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160611 

		11:09 

		1 

		7 

		008 

		149 

		0.352 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160614 

		13:10 

		1 

		7 

		008 

		149 

		2.98 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160617 

		12:02 

		1 

		7 

		008 

		149 

		0.822 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160620 

		13:12 

		1 

		7 

		008 

		149 

		0.189 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160623 

		12:43 

		1 

		7 

		008 

		149 

		2.08 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160626 

		11:22 

		1 

		7 

		008 

		149 

		0.445 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160629 

		11:21 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160702 

		11:35 

		1 

		7 

		008 

		149 

		1.18 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160705 

		11:48 

		1 

		7 

		008 

		149 

		2.65 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160708 

		11:49 

		1 

		7 

		008 

		149 

		1.66 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160708 

		11:49 

		2 

		7 

		008 

		149 

		1.83 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160711 

		11:48 

		1 

		7 

		008 

		149 

		0.064 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160714 

		11:56 

		1 

		7 

		008 

		149 

		0.423 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160714 

		11:56 

		2 

		7 

		008 

		149 

		0.477 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160717 

		12:21 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160720 

		11:44 

		1 

		7 

		008 

		149 

		0.292 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160723 

		12:26 

		1 

		7 

		008 

		149 

		2.76 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160726 

		12:10 

		1 

		7 

		008 

		149 

		0.989 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160726 

		12:10 

		2 

		7 

		008 

		149 

		1.02 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160729 

		12:06 

		1 

		7 

		008 

		149 

		3.09 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160729 

		12:06 

		2 

		7 

		008 

		149 

		2.97 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160801 

		12:58 

		1 

		7 

		008 

		149 

		1.81 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160801 

		12:58 

		2 

		7 

		008 

		149 

		1.64 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160804 

		11:38 

		1 

		7 

		008 

		149 

		1.51 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160807 

		12:26 

		1 

		7 

		008 

		149 

		0.228 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160810 

		12:50 

		1 

		7 

		008 

		149 

		0.669 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160810 

		12:50 

		2 

		7 

		008 

		149 

		0.616 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160813 

		12:00 

		1 

		7 

		008 

		149 

		AA 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160816 

		12:00 

		1 

		7 

		008 

		149 

		BB 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160819 

		12:00 

		1 

		7 

		008 

		149 

		BB 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160822 

		12:52 

		2 

		7 

		008 

		149 

		6.34 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160822 

		12:54 

		1 

		7 

		008 

		149 

		6.61 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160825 

		11:58 

		1 

		7 

		008 

		149 

		0.379 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160828 

		11:54 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160831 

		12:38 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160903 

		12:10 

		1 

		7 

		008 

		149 

		2.11 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160906 

		12:33 

		1 

		7 

		008 

		149 

		0.322 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160909 

		12:22 

		1 

		7 

		008 

		149 

		0.218 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160912 

		11:32 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160915 

		12:44 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160918 

		12:32 

		1 

		7 

		008 

		149 

		0.021 

		SQ 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160918 

		12:32 

		2 

		7 

		008 

		149 

		0.017 

		SQ 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160921 

		12:18 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160924 

		11:13 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160927 

		12:56 

		1 

		7 

		008 

		149 

		0.083 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20160930 

		13:13 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161003 

		12:28 

		1 

		7 

		008 

		149 

		1.67 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161006 

		12:03 

		1 

		7 

		008 

		149 

		0.194 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161009 

		11:49 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161012 

		11:35 

		1 

		7 

		008 

		149 

		0.071 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161015 

		08:52 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161018 

		11:45 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 
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		AQSdata.xlsx 

		RD 

		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161021 

		12:52 

		1 

		7 

		008 

		149 

		0.020 

		SQ 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161024 

		12:21 

		1 

		7 

		008 

		149 

		12.0 

		DI 

		.029 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161027 

		11:38 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161030 

		12:15 

		1 

		7 

		008 

		149 

		7.59 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161102 

		11:35 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161105 

		11:55 

		1 

		7 

		008 

		149 

		0.033 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161108 

		13:32 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161111 

		11:31 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161114 

		11:41 

		1 

		7 

		008 

		149 

		16.5 

		DI 

		.057 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161117 

		11:44 

		1 

		7 

		008 

		149 

		0.229 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161120 

		12:24 

		1 

		7 

		008 

		149 

		18.4 

		DI 

		.029 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161123 

		12:03 

		1 

		7 

		008 

		149 

		1.04 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161123 

		12:03 

		2 

		7 

		008 

		149 

		1.03 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161126 

		12:47 

		1 

		7 

		008 

		149 

		0.005 

		MD 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161129 

		12:23 

		1 

		7 

		008 

		149 

		0.060 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161202 

		15:28 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161205 

		12:46 

		1 

		7 

		008 

		149 

		0.217 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161208 

		11:41 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161211 

		12:21 

		1 

		7 

		008 

		149 

		0.673 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161214 

		12:59 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161217 

		12:42 

		1 

		7 

		008 

		149 

		0.612 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161220 

		12:23 

		1 

		7 

		008 

		149 

		0.886 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161223 

		12:58 

		1 

		7 

		008 

		149 

		0 

		2 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161226 

		12:53 

		1 

		7 

		008 

		149 

		0.064 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20161229 

		12:12 

		1 

		7 

		008 

		149 

		0 

		ND 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20170101 

		12:51 

		1 

		7 

		008 

		149 

		0.761 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20170101 

		12:51 

		2 

		7 

		008 

		149 

		0.795 

		.01 



		RD 

		RD 

		I 

		22 

		095 

		8001 

		43835 

		20170104 
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Prepar~d by and return to: 


MEMORANDUM OF GROUND LEASE 


(Pontchartrain Plant) 


THIS MEMORANDUM OF GROUND LEASE, made this 51J~ day of October _, 
2015, by and between E. I. DU PONT DE NEMOURS AND COMPANY, a Delaware 
corporation ("DuPont"), having an address c/o Corporate Real Estate, CRP 730/3160-5, 974 
Centre Road, P.O. Box 2915 Wilmington, Delaware 19805, and Denka Performance Elastomer 
LLC, a Delaware limited liability company ("Tenant'?, having an address at Office #8000, 560 
Highway 44, LaPlace, LA 70068. 


DuPont and Tenant hereby state and confirm, as a matter of public record, the following: 


1. DuPont is the owner of the tracts of land known as the Pontchartrain Plant located 
in the Parish of St. John the Baptist, State of Louisiana ("Plant Site"). 


2. DuPont and Tenant have entered into a Ground Lease dated as of October W 
2015 ("Lease"), relating to the lease from DuPont to Tenant of those certain tracts or parcels of 
land situated in the Parish of St. John the Baptist, State of Louisiana located on the Plant Site and 
more particularly described in Exhibit A attached hereto and made a part hereof ("Leased 
Premises"). 


3. The term of the Lease is ninety-nine (99) years, commencing on the Effective 
Date of the Ground Lease. 


4. This Memorandum is intended for recording purposes only and does not modify, 
supersede, diminish, add to or change all or any of the terms of the Lease in any respect. The 
rent and other obligations of Tenant are set forth in the Lease, to which reference is made for 
further information. This Memorandum describes only selected provisions of the Lease, and 
reference is made to the full text of the Lease for the full terms and conditions thereof. If a 
conflict exists between the tenns of the Lease and this Memorandum, those contained in the 
Lease shall govern and be controlling. 


S. This Memorandum provides notice that DuPont has retained ownership of those 


assets on the Leased Premises that are set forth on Exhibit B. ffi ~ r 
8 
~ 4-
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6. This Memorandum provides notice that DuPont granted Tenant for the term of the 
Lease, and subject to the terms of ~e Lease, those certain easements described in Exhibit C 
attached hereto and made a part hereof. 


7. This Memorandum provides notice that DuPont reserved upon the Leased 
Premises for the term of the Lease, and subject to the terms of the Lease, those certain rights of 
way, servitudes, and easements described in Exhibit D attached hereto and made a part hereof. 


{Signatures on following pages J 
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IN WITNESS WHEREOF, DuPont and Tenant have executed and acknowledged this 


Memorandum of Lease, effective as of the day and year first above written. 


SELLER: 
E. I. DU PONT DE NEMOURS AND COMPANY 


N~:C~~ 
Title: Ma11age1- Global Real E1tate 


and Workplace Plannln9 


STATE OF fu.L.w/.\M.t... ) 
COUNTY OF )1w G,_,¼.._ ) ss. 


-'l (jcki~ 
r' , . Th~trument was acknowledged befe_re me on the ~ day of __ , 201.5, by 


~~tb J. <. , as\.11\ ,r.C'/l£ '-Wo... "-u...l o't E. I. DU PONT DE NEMOURS AND 


COMPANY, a Delaware corporation, on ehalf of said corporation. 


NOT~aAT~ 
i 


NANCY JEANNE CAK{WELL 
NOTARY PUBLIC 


STATE OF OElA::6 
My cQCM\IIIIOR _.. • 


I Signature fage to Memorandum of Lease- Seller] 
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IN WITNESS WHEREOF, DuPont and Tenant have executed and acknowledged this 
Memorandum of Lease, effective as of the day and year first above written. 


BUYER: 
DENKA PERRFOMANCE ELASTOMER LLC 


By: 


Name: 


Title: 


STATEO~~ 


COUNTY OF~~ 
: ss. 


!Signature Phge to Memorandum of lease- Buyer! 
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EXHIBIT A TO MEMORANDUM OF LEASE 


DESCRIPTION OF LEASED PREMISES 
i 


"Leased Premises" (as defined in Section 2(a) of the Ground Lease), shall mean the 
following "Areas" located on a portion of the E.I. du Pont de Nemours and Company Plant Tract 
1 lying between the northern right of way of Jefferson Highway and the southern right of way of 
the I.C.R.R. being a portion of the Belle Pointe Plantation located in Sections, 51 and 90 Tl 1 S
R 7E, St. John the Baptist Parish, Louisiana for E.I. du Pont de Nemours and Company: 


AREA NAME TABLE 


AREA "l" 
AREA "2" 
AREA "3" 
AREA "4" 
AREA "5" 
AREA "6" 
AREA "7" 
AREA "8" 
AREA "9" 
AREA "10" 
AREA "11" 
AREA "12" 
AREA "13" 
AREA "14" 
AREA "15" 
AREA "16" 
AREA "18" 
AREA "19" 
AREA "20" 
AREA "21" 
AREA "22" 
AREA "23" 
AREA "24" 
AREA "25" 
AREA .. 26" 
AREA "27" 
AREA "28" 
AREA "29" 
AREA "30" 
AREA "31" 


DPE ENGINEERING AND CONSTRUCTlON 
DPE LA YDOWN YARD 
POLY & FINISHING 
WWT FILTER BUILDING 
CD LOADING DELUGE HOUSE 
2MMLBTANK 
CAUSTIC STORAGE 
HCLSTORAGE 
AQUEOUS WASTE 
AQUEOUS WASTE SUMP 
WELL#8 
BUTADIENE STORAGE 
MONOMER 
MONOMER MAINTENANCE 
MONOMER TECHNICAL 
HCL FEED TANK FARM 
DRUM STORAGE 
HCL LAB EXTENSION 
SODIUM BISULF A TE PUMP 
HCL I 


BUTADIENE FLARE 
MCC Pl EXPANSION 
8000 BUILDING 
CHLORINE UNLOADING 
BUTADIENE UNLOADING 
MONOMER TANK FARM 
MONOMER EMERGENCY SUMP 
SOUTH SEWER LIFT ST A TION 
BUT ADIENE DELUGE HOUSE 
RIVER WATER ANALYZER HOUSE 
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United States’ Motion for Preliminary Injunction 
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J OHN BEL EDWARDS 


GOVERl'\!OR 


JAN O 6 


~tate of JLoutstana 
DEPARTMENT OF ENVIRONMENTAL QUALITY 


OFFICE OF THE SECRETARY 


CERTIFIED MAIL (7016 0910 0000 2672 7156) 
RETURNED RECEIPT REQUESTED 


DENKA PERFORMANCE ELASTOMER LLC 
c/o CT Corporation System 
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Dear Sir/Madam: 
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SECRET1\Jl.Y 


Pursuant to the Louisiana Environmental Quality Act (La. R.S . 30:2001, et 
seq.), the attached ADMINISTRATIVE ORDER ON CONSENT is hereby served on 
DENKA PERFORMANCE ELASTOMER LLC (RESPONDENT) . 


Any questions concerning this action should be directed to Lourdes Iturralde at (225) 219-3710. 
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Denka Performance Elastomer LLC 
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Chuck Carr Brown, Ph.D. 
Secretary 
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STATE OF LOUISIANA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 


IN THE MATTER OF 


DENKAPERFORMANCE 
ELASTOMER LLC 


OFFICE OF THE SECRET ARY 


* 
* 
* 
* 
* ENFORCEMENT TRACKING NO. 


ST. JOHN THE BAPTIST PARISH 
ALT ID NO. 2580-00063 


* 
* 
*Ii 
* 


AE-AOC-17-00011 


* AGENCY INTEREST NO. 


PROCEEDINGS UNDER THE LOUISIANA 
ENVIRONMENTAL QUALITY ACT, 
La. R.S. 30:2001, ET SEQ. 


* 
* 199310 


* 
* 


ADMINISTRATIVE ORDER ON CONSENT 


The following ADMINISTRATIVE ORDER ON CONSENT (AOC) is issued this day to 


DENKA PERFORMANCE ELASTOMER LLC (RESPONDENT) by the Louisiana Department of 


Environmental Quality (the Department), under the authority granted by the Louisiana Environmental 


Quality Act (the Act), La. R.S. 30:2001, et seq., and particularly by La. R.S. 30:201 l(D)(6) and (D)(l4). 


The Respondent consents to the requirements set forth below. 


FINDINGS OF FACT 


I. 


From November 1, 2015 to the present, Respondent has operated the Pontchartrain Works 


Facility located in St. John the Baptist Parish, Louisiana (the Facility). 


II. 


E.I. DuPont de Nemours and Company (DuPont) owns the tracts of land upon which the 


Facility is located. Pursuant to a Ground Lease with an effective date of November 1, 2015, 
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Respondent leases the tracts of land upon which the Facility is located from DuPont. 


III. 


The Facility currently operates under Air Permit No. 3000-V5, issued September 9, 2014 


(Chloroprene Unit); Air Permit No. 2249-V8, issued on June 15, 2015 (Neoprene Unit); and Air 


Permit No. 206-V3, issued June 18, 2015 (HCI Recovery Unit). 


IV. 


On December 17, 2015, the Environmental Protection Agency (EPA) published the 2011 


National Air Toxics Assessment (2011 NATA). As a result of the 2011 NATA, Respondent has 


voluntarily agreed to install certain chloroprene emission controls at the Facility as set forth 


herein, and has voluntarily entered into this ADMINISTRATIVE ORDER ON CONSENT 


(AOC). 


V . 


Respondent has agreed to take the actions listed in this Order as measures that are 


intended to reduce chloroprene emissions from the Facility. These measures include the 


installation of certain chloroprene emission controls at the Facility, as set forth herein. The 


measures described in the Order section below are designed to reduce actual chloroprene 


emissions at the Facility by 85%. Reference to actual chloroprene emissions reductions in this 


order shall mean a reduction in actual emissions from baseline emissions reported by the 


Respondent in its 2015 emissions inventory (reflecting 2014 emissions). The Respondent shall 


continue to evaluate measures to further reduce chloroprene emissions during the effective time 


period of this AOC. 


ADMINISTRATIVE ORDER 


Based on the foregoing, the Department hereby orders, and the Respondent hereby 


agrees as follows : 
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I. 


A. Respondent shall install and operate a brine condenser on the Poly Kettles Vent 


(Emission Point ID 1700-3) in series with the existing chilled water condenser. This project shall 


be completed by the end of the 1st calendar quarter of 2017. Upon completion and operation, this 


project shall achieve a reduction of actual emissions of chloroprene by approximately 47 - 50 


percent of chloroprene emissions from this emission point, excepting startup, shutdown, and 


malfunction emissions from the brine condenser. 


B. Respondent shall install and operate a vacuum pump and brine condenser on the 


CD Refining Column (Emission Point ID 1700-20 and 1700-20-A). This project shall be 


completed by the end of the 2nd calendar quarter of 2017. Upon completion and operation, this 


project shall achieve a reduction of actual emissions of chloroprene by approximately 95 percent 


of chloroprene emissions from this emission point, excepting startup, shutdown and malfunction 


emissions from the brine condenser. 


C. Respondent shall route the following emissions sources for combustion in the 


HCl Unit to achieve approximately 99 percent reduction in actual chloroprene emissions, 


excepting startup, shutdown, and malfunction emissions from the HCl unit. Respondent shall 


install the closed vent system and route the streams identified below to the HCl Unit by the end of 


the 3rd calendar quarter of 2017. 


1) The following chloroprene emission sources, as identified in Permit No. 


2249-V8 and Permit No. 206-V3, shall be routed to the HCl Unit: 


• 1110-2 Refining Jets Vent System 


• 1110-4 CD Vent Condenser 


• 1110-3 Isom Reactor Vent System 


• 1140-20 Aqueous Storage Vent Condenser 


3 


Case 2:23-cv-00735-CJB-MBN Document 9-15 Filed 03/20/23 Page 5 of 12 







• 1110-4B Catalyst Sludge Receiver. 


• 7000-17 HCl Feed Tanks Vent 


• 2-74 Waste Storage Tanks' Condenser 


D. Respondent shall install and operate it thereafter, a Regenerative Thermal 


Oxidizer (RTO) by the end of the 4th calendar quarter of 2017. The RTO shall achieve at least a 


98 percent DRE, excepting startup, shutdown and malfunction emissions from the RTO. 


1) The following chloroprene emission sources, as identified in Permit No. 2249-V8, 


shall be controlled by routing them for combustion to the RTO: 


• 1700-27 East Hot Dryer Exhaust 


• 1700-28 West Hot Dryer Exhaust 


• l 700-13A Poly Kettles Manholes/Strainers (3 ,4 & 5) Common Vent 


• 1700-13 Poly Kettles Manholes/Strainers (1 & 2) Common Vent 


• 1700-1 No. 7, 8, 10, 13, 14 Emulsion Storage Tanks Manhole & Exhaust Blower 


• 1700-5A No. 6 Emulsion Storage Tank Manhole 


• 1700-2 Strippers Condenser Vent 


• 1700-2 lA 2 MM lb Tank 


• 1700-5 Unstripped Emulsion Storage Tanks 


• 1700-51 Inhibitor Mix Tank 


• 1700-56 No. 6, 7, 8, 10, 13 & 14 Unstripped Storage Tanks Depressure Vent 


• 1700-63 1712 Building common vent header system 


• 1700-3 Poly Kettles Vent Condenser 


• 1700-20 CD Refining Column Jet 


• l 700-20A CD Refining Column Jet (Spare), and 


• 1700-90 Refined CD Systems Common Vent 
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2) Within one hundred twenty (120) days of installation, Respondent shall conduct 


performance tests to demonstrate the 98 percent DRE, using a performance test 


plan to be approved by the Department. Respondent shall submit a proposed 


plan to the Department for the performance test by no later than 30 days prior to 


the test. 


3) This subparagraph D shall be superseded and shall be of no further force should 


Respondent and the EPA enter into a court approved, federal Consent Decree 


requiring the installation, operation, testing, and permitting of an RTO at the 


Facility. 


E. By August I, 2017, Respondent shall submit a final plan to reduce actual 


chloroprene emissions from the 1700-66 Poly Building Wall Fans and 4-95 Stripper Wastewater 


and Associated Aeration tank(s) by at least 50%. 


F. For each project, Respondent shall submit monthly progress report on or before 


the fifteenth day of each month after this AOC is issued. Each monthly progress report shall 


include a brief summary of the status of the projects required by this AOC and issues that may 


affect the installation schedule. Submission of these reports shall continue until such time as 


these emission reduction efforts are installed and are operating. 


G. Respondent shall submit semi-annual reports on June 30, 2017, and December 


30, 2017, on the efforts to evaluate further chloroprene emissions reductions at the facility in 


addition to those emission reductions required by this Order during its effective time period. 


H. Respondent shall continue to conduct ambient air quality monitoring until six (6) 


months after the startup of the RTO, pursuant to the monitoring plan approved by the Department 


on June 28, 2016 and at the West Bank monitoring site in Edgard, Louisiana, or pursuant to any 


subsequent monitoring plan submitted by the Respondent and approved by the Department. 
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I I. 


A. The deadlines described in Paragraph I may be extended by any time delays 


occasioned by Force Majeure. "Force Majeure," for purposes of this AOC, is defined as 


any event arising from causes beyond the reasonable control of Respondent, of any entity 


controlled by Respondent, or of Respondent' s contractors, that delays or prevents the 


performance of any obligation under this AOC despite Respondent's best commercially 


reasonable efforts, as agreed upon by the Department and Respondent, to fulfill the 


obligation. The requirement that Respondent exercise best commercially reasonable 


efforts, as agreed upon by the Department and Respondent, to fulfill the obligation 


includes using best commercially reasonable efforts to anticipate any potential force 


majeure event and best commercially reasonable efforts to address the effects of any such 


event (a) as it is occurring and (b) after it has occurred to prevent or minimize any 


resulting delay to the greatest extent possible. Force Majeure does not include 


Respondent's financial inability to perform any obligation under this AOC. 


B. If any event occurs or has occurred that will delay the performance of any 


obligation under this AOC, whether or not caused by a force majeure event, Respondent 


shall provide notice orally or by electronic or facsimile transmission to the LDEQ, within 


three (3) working days of when Respondent first knew that the event might cause a delay. 


Within fourteen (14) days thereafter, Respondent shall provide in writing to the LDEQ an 


explanation and description of the reasons for the delay; the anticipated duration of the 


delay; all actions taken or to be taken to prevent or minimize the delay; a schedule for 


implementation of any measures to be taken to prevent or mitigate the delay or the effect 


of the delay; and Respondent's rationale for attributing such delay to a force majeure event 


if it intends to assert such a claim. Respondent shall include with any notice all available 


documentation supporting the claim that the delay was attributable to a force majeure. 


Failure to comply with the above requirements shall preclude Respondent from asserting 


any claim of force majeure for that event for the period of time of such failure to comply, 


6 


Case 2:23-cv-00735-CJB-MBN Document 9-15 Filed 03/20/23 Page 8 of 12 







and for any additional delay caused by such failure. Respondent shall be deemed to know 


of any circumstance of which Respondent, any entity controlled by Respondent, or 


Respondents' contractors knew or should have known. 


III. 


Respondent shall in good faith seek all necessary permits and agency consents to 


construct and operate the emission control measures set forth in Paragraph I (including but not 


limited to all necessary permits from the Department, the EPA, the Corps of Engineers, or similar 


authority). However, the failure of any administrative agency to provide a decision on necessary 


permits or consents in advance of any deadline set by this Order, despite Respondent's 


submission of a timely and administratively complete application, shall extend the applicable 


deadlines in this Order by any time delays occasioned by such failure of agencies to provide a 


decision on necessary consents or permits. Further, any time delays occasioned by any 


suspension of any necessary consents or permits resulting from any administrative or judicial 


proceedings brought by third parties shall extend the applicable deadlines occasioned by the 


administrative and/or judicial proceeding. 


N. 


The Department and Respondent may, by written mutual agreement, modify the emission 


control measures and schedules required under Paragraph I. 


V. 


To the extent required by law, further proceedings relating to this ADMINISTRATIVE 


ORDER ON CONSENT will be governed by the Louisiana Environmental Quality Act, La. R.S. 


30:2001, et seq., and the Administrative Procedure Act, La. R.S. 49.950, et seq. 


VI. 


This ADMINISTRATIVE ORDER ON CONSENT (AOC) may be executed in 


counterparts, each of which may be executed by one or more of the signatoty parties hereto. 
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Signature pages may be detached from the counterparts and attached to one or more copies of this 


Agreement to form multiple legally effective documents. Facsimile signatures shall be sufficient 


in lieu of original signatures. 


VII. 


The Department reserves the right to seek compliance with its rules and regulations in 


any manner allowed by law, and nothing herein shall be construed to preclude the right to seek 


compliance. The Department reserves all legal and equitable remedies and authorities to seek 


emission reductions in addition to those specified in this AOC. 


VIII. 


In any subsequent administrative or judicial proceeding initiated by the Department or 


the United States for injunctive relief, civil penalties, other appropriate relief relating to the 


Facility, Respondent shall not assert, and may not maintain, any defense or claim based upon 


the principles of waiver, res judicata, collateral estopped, issue preclusion, claim preclusion, 


claim-splitting, or other defenses based upon any contention that the claims raised by the 


Department or the United States in the subsequent proceeding were or should have been 


addressed in this AOC. 


IX. 


This AOC is not a permit, or a modification of any permit, under any federal, state, 


or local laws or regulations. Respondent is responsible for achieving and maintaining 


complete compliance with all applicable federal, state, and local laws, regulations, and 


permits, and Respondent's compliance with this AOC shall be no defense to any action 


commenced pursuant to any such laws, regulations, or permits. The Department does not, 


by its consent to the entry of this AOC, warrant or aver in any manner that Respondent's 


compliance with any aspect of this AOC will result in compliance with provisions of the 
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Louisiana Environmental Quality Act or the Clean Air Act, 42 U.S.C. § 7401, et seq., or 


with any other provision of federal, State, or local laws, regulations, or permits. 


X. 


This AOC does not limit or affect the rights of Respondent against any third parties, not 


party to this AOC, nor does it limit the rights of third parties, including, but not limited to the 


United States, not party to this AOC, against Respondent, except as otherwise provided by law. 


XL 


Nothing contained herein and no actions taken by Respondent with regard to this 


ADMINISTRATIVE ORDER ON CONSENT shall constitute an admission by Respondent to 


any fact, claim, liability, or defense. 


XII. 


Nothing contained herein and no actions taken by Respondent with regard to this 


ADMINISTRATIVE ORDER ON CONSENT shall constitute an admission by Respondent as 


to the correctness of or Respondent's agreement with the 2011 NATA or the Integrated Risk 


Information System (IRIS) inhalation unit risk estimate set out in EPA's IRIS 2010 Toxicological 


Review of Chloroprene. 


XIII. 


This AOC shall remain in force and effect until such time as the operating permit(s) has 


been modified and/or issued to incorporate the emission reduction measures in this AOC and the 


air quality monitoring of Paragraph I.His complete. 


THE RESPONDENT SHALL FURTHER BE ON NOTICE THAT: 


This ADMINISTRATIVE ORDER ON CONSENT shall be final and effective upon 


signature by an authorized representative of the Department and signature by the authorized 


representative of the Respondent. 
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· · h" l ~ d f t'°'"f' A-11 2017 Baton Rouge, Lomsiana, t IS _IQ__ ay O ___ u __ ·_ I• --------- , . 


DENKA PERFORMANCE ELASTOMER LLC 


By: _-..L../_,_'/_M____._I<....;.~--~-=--___;vt:..:...f-..a...61----


Name: ~ ~ 
~ -


1:->tec.&JW~ ef{-lct V aNt Vic_ ,e_ Title: 


Chuck Carr Brown, Ph.D. 
Secretary 
Louisiana Department of Environmental 
Quality 


Date: __._( __ 6·_-_ _)__o_1---+-7_ 
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IN THE UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF LOUISIANA 


) 
UNITED STATES OF AMERICA ) 


) 
Plaintiff, ) Civil Action No. 2:23-cv-735 


) 
v. ) Judge Barbier (Section J) 


) 
DENKA PERFORMANCE ELASTOMER, ) Magistrate Judge North 
LLC and DUPONT SPECIALTY ) 
PRODUCTS USA, LLC. ) 


) 
Defendants. ) 


____________________________________) 


MEMORANDUM IN SUPPORT OF THE UNITED STATES’ 
MOTION FOR A PRELIMINARY INJUNCTION 


AGAINST DENKA PERFORMANCE ELASTOMER, LLC 







 
 


 


   


   


   


   
   


  
   


   


   


  


 
   


 
    


  
 


   
 


  
 


  
 


   


      


  
   


   


   
 


   


     


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 2 of 44 


Table of Contents 


INTRODUCTION .......................................................................................................................... 1 


BACKGROUND ............................................................................................................................ 3 


Factual Background ............................................................................................................ 3 


A. Thousands of People Live Near Denka’s Facility and Breathe its 
Chloroprene Emissions ............................................................................... 3 


B. The Facility’s Operations Produce Carcinogenic Chloroprene 
Emissions .................................................................................................... 4 


C. Chloroprene is a potent, likely human carcinogen...................................... 5 


D. People in St. John the Baptist Parish should not be exposed to a 
greater than 1-in-10,000 risk of contracting chloroprene related 
cancers......................................................................................................... 8 


E. Air Monitoring Shows Average Chloroprene Levels Consistently 
Much Greater Than 0.2 µg/m3 .................................................................... 9 


F. The Proposed Preliminary Injunctive Relief is Feasible and 
Tailored to Reduce Denka’s Chloroprene Emissions ............................... 12 


1. Immediate actions………………………………………. 12 


2. Planning for long-term, permanent emission reductions.. 14 


3. Monitoring compliance…………………………...…….. 15 


4. Facility access and consent of landlord……………...…. 15 


Legal Background............................................................................................................. 16 


A. 42 U.S.C. § 7603 – Clean Air Act Section 303 ........................................ 16 


B. Standard for Preliminary Injunctions in Statutory Enforcement 
Cases ......................................................................................................... 18 


ARGUMENT................................................................................................................................ 20 


I. The United States is Likely to Prove that Denka’s Carcinogenic 
Chloroprene Emissions Constitute an Imminent and Substantial 
Endangerment ....................................................................................................... 21 


A. Denka’s Facility is a “pollution source” ................................................... 22 


i 







 
 


    


    


  
    


 
   


   
 


   


  
 


   


 
   


   
    


  
   


     


   


  


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 3 of 44 


B. Denka is “causing or contributing to” the chloroprene pollution ............. 23 


C. Denka is a “person” .................................................................................. 23 


D. The increased cancer risk from Denka’s chloroprene emissions is 
presenting an “imminent and substantial endangerment”......................... 23 


1. Unacceptably high cancer risks are an actionable 
endangerment. ................................................................... 24 


2. The endangerment from Denka’s chloroprene 
emissions is imminent; the threat they pose is 
present now. ...................................................................... 24 


3. Cancer risks that are more than 14 times greater 
than the EPA’s presumptive ceiling constitute a 
substantial endangerment.................................................. 27 


E. The Facility “is presenting” an imminent and substantial 
endangerment............................................................................................ 29 


II. Public Health in St. John the Baptist Parish is Likely to Suffer Irreparable 
Harm Without the Requested Preliminary Injunctive Relief ................................ 30 


III. Congress’ Statutory Priority to Protect Public Health and Welfare Tips the 
Balance of Equities in the United States’ Favor ................................................... 32 


IV. The Injunction is in the Public Interest ................................................................. 34 


CONCLUSION............................................................................................................................. 35 


ii 







 
 


 
                                                                                                                                       


 


 


 
 


 
 


 


 


  


  
 


 


 


 
 


 
  


 
 


 
 


 
 


 


 
 


 
 


 


 
 


 
 


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 4 of 44 


Table of Authorities 
Cases Page(s) 


4 Aces Enterprises, LLC v. Edwards, 
479 F. Supp.3d 311 (E.D. La. 2020)......................................................................................... 32 


Amoco Prod. Co. v. Vill. of Gambell, Alaska, 
480 U.S. 531 (1987)................................................................................................ 29, 30, 31, 32 


Andritz Sundwig GmbH v. United States, 
Civ. No. 4:18-2061, 2018 WL 3218006 (S.D. Tex. 2018) .................................................. 32-33 


Apalachicola Riverkeeper v. Taylor Energy Co., LLC, 
954 F. Supp. 2d 448 (E.D. La. 2013)............................................................................ 25, 26, 27 


Burlington N. & Santa Fe Ry. Co. v. Grant, 
505 F.3d 1013 (10th Cir. 2007) .............................................................................. 22, 25, 26, 28 


Canal Auth. of State of Fla. v. Callaway, 
489 F.2d 567 (5th Cir. 1974) .............................................................................................. 20, 31 


Cox v. City of Dallas, Tex., 
256 F.3d 281 (5th Cir. 2001) ............................................................................................. passim 


Dague v. City of Burlington, 
935 F.2d 1343 (2d Cir. 1991).................................................................................................... 27 


Daniels Health Scis., L.L.C. v. Vascular Health Scis., L.L.C., 
710 F.3d 582 (5th Cir. 2013)……………………………………………………………….…21 


Davis v. Sun Oil Co., 
148 F.3d 606 (6th Cir. 1998) .................................................................................................... 25 


Envtl. Def. Fund, Inc. v. Lamphier, 
714 F.2d 331 (4th Cir. 1983) .................................................................................................... 32 


Ethyl Corp. v. Env’t Prot. Agency, 
541 F.2d 1 (D.C. Cir. 1976) ...................................................................................................... 27 


Francisco Sanchez v. Esso Std. Oil Co., 
572 F.3d 1 (1st Cir. 2009)......................................................................................................... 20 


Hecht Co. v. Bowles, 
321 U.S. 321 (1944).................................................................................................................. 18 


Interfaith Cmty. Org. v. Honeywell Int'l, Inc., 
263 F. Supp. 2d 796 (D.N.J. 2003), aff'd, 399 F.3d 248 (3d Cir. 2005) ................. 25, 26, 28, 30 


Janvey v. Alguire, 
647 F.3d 585 (5th Cir. 2011) .................................................................................................... 31 


League of Wilderness Def. v. Forsgren, 
184 F. Supp. 2d 1058 (D. Or. 2002) ......................................................................................... 33 


Leese v. Martin, 
No. 11-5091, 2012 WL 1224573 (D.N.J. April 11, 2012).......................................................... 7 


Maine People’s All. and Nat. Res. Def. Council v. Mallinckrodt, Inc., 
471 F.3d 277 (1st Cir. 2006)................................................................................... 19, 25, 29, 32 


Matter of Commonwealth Oil Ref. Co., Inc., 
805 F.2d 1175 (5th Cir. 1986) .................................................................................................. 34 


Mitchell v. Robert De Mario Jewelry, 
361 U.S. 288 (1960).................................................................................................................. 16 


Monumental Task Comm., Inc. v. Foxx, 
157 F. Supp. 3d 573 (E.D. La. 2016), aff'd sub nom., 


iii 







 
 


     
 


 


 
 


 


 
 
 


 
 


 
 


 


 
 


 
    


 


 


 


       


 
 


 
 


 
  


  
  


 


 


      


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 5 of 44 


Monumental Task Comm., Inc. v. Chao, 678 F. App’x 250 (5th Cir. 2017) ................ 20, 21, 31 
Nat’l Oilseed Processors Ass’n v. Browner, 


924 F. Supp. 1193 (D.D.C. 1996) ........................................................................................... 6, 7 
NRDC, Inc. v. U.S. E.P.A., 


824 F.2d 1146 (D.C. Cir. 1987) ............................................................................................ 8, 28 
Price v. United States Navy, 


39 F.3d 1011 (9th Cir. 1994) .................................................................................................... 25 
Schmucker v. Johnson Controls, Inc., 


No. 3:14-CV-1593 JD, 2019 WL 718553 (N.D. Ind. Feb. 19, 2019)....................................... 25 
Shell Offshore Inc. v. Greenpeace, Inc., 


864 F. Supp. 2d 839 (D. Alaska 2012) ..................................................................................... 31 
Tennessee Valley Auth. v. Hill, 


437 U.S. 153 (1978)............................................................................................................ 19, 20 
Trinity Am. Corp. v. U.S. E.P.A., 


150 F.3d 389 (4th Cir. 1998) .............................................................................................. 16, 23 
U.S. Envtl. Prot. Agency v. Envtl. Waste Control, Inc., 


917 F.2d 327 (7th Cir. 1990) .................................................................................................... 32 
United States v. Allegheny Ludlum Corp., 


187 F. Supp. 2d 426 (W.D. Pa. 2002), rev'd in part, 366 F.3d (3d Cir. 2004) ......................... 33 
United States v. Apex Oil Co., 


No. 05-CV-242-DRH, 2008 WL 2945402 
(S.D. Ill. July 28, 2008), aff'd, 579 F.3d 734 (7th Cir. 2009) ............................................ 23, 28 


United States v. ATP Oil & Gas Corp., 
955 F. Supp. 2d 616 (E.D. La. 2013)........................................................................................ 16 


United States v. Bethlehem Steel Corp., 
38 F.3d 862 (7th Cir. 1994) ...................................................................................................... 32 


United States v. City of Painesville, Ohio, 
644 F.2d 1186 (6th Cir. 1981) ...................................................................................... 18, 19, 30 


United States v. Conservation Chem. Co., 
619 F. Supp. 162 (W.D. Mo. 1985), overruled in part, 
United States v. Ne. Pharm. & Chem. Co., 810 F.2d 726 (8th Cir. 1986).............. 20, 24, 26, 28 


United States v. E.I. du Pont de Nemours & Co., 
341 F. Supp. 2d 215 (W.D.N.Y. 2004) ................................................................................ 17,19 


United States v. Gear Box Z Inc., 
526 F. Supp.3d 522 (D. Ariz. 2021) ......................................................................................... 33 


United States v. Hayes Int’l Corp., 
415 F.2d 1038 (5th Cir. 1969) ............................................................................................ 18, 29 


United States v. Hooker Chem. & Plastics Corp., 
749 F.2d 968 (2d Cir. 1984)...................................................................................................... 16 


United States v. Marine Shale Processors, 
81 F.3d 1329 (5th Cir. 1996) ............................................................................................. passim 


United States v. Munic. Auth. of Union Twp., 
150 F.3d 259 (3d Cir. 1998)...................................................................................................... 33 


United States v. New-Indy Catawba, LLC, 
No. 0:21-CV-02053-SAL, 2022 WL 18357257 (D.S.C. Sept. 15, 2022), 
appeal docketed sub nom., Enrique Lizano v. New-Indy Catawba, LLC, 


iv 







 


   


 
 


 
 


 
 


 
 


 


 


 
 


 
 


  


 


 
 


 


 
 


 
 


 
 
 


 
 


 


 
 


  


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 6 of 44


    No. 23-1052 (4th Cir. Jan. 17, 2023) ........................................................................................ 15 
United States v. Oakland Cannabis Buyers’ Co-op., 


532 U.S. 483 (2001)............................................................................................................ 18, 20 
United States v. Price, 


688 F.2d 204 (3d Cir. 1982)................................................................................................ 20, 30 
United States v. Price, 


577 F. Supp. 1103 (D.N.J. 1983) .............................................................................................. 17 
United States v. Prod. Plated Plastics, Inc., 


762 F. Supp. 722 (W.D. Mich. 1991) ....................................................................................... 32 
United States v. Reilly Tar & Chem. Corp., 


546 F. Supp. 1100 (D. Minn. 1982)........................................................................ 15, 17, 23, 25 
United States v. Waste Indus., Inc., 


734 F.2d 159 (4th Cir. 1984) .................................................................................................... 30 
Virginian Ry. Co. v. Ry. Emp., 


300 U.S. 515 (1937).................................................................................................................. 18 
Weinberger v. Romero-Barcelo, 


456 U.S. 305 (1982)...................................................................................................... 18, 19, 20 
White v. Carlucci, 


862 F.2d 1209 (5th Cir. 1989) ............................................................................................ 18, 29 
Winter v. Natural Resources Def. Council, 


555 U.S. 7 (2008)............................................................................................................... passim 


Statutes 


5 U.S.C. § 551 et seq....................................................................................................................... 7 
33 U.S.C. § 1364(a) .......................................................................................................... 17, 19, 29 
42 U.S.C. § 6973(a) ...................................................................................................................... 17 
42 U.S.C. § 7401(b)(1) ........................................................................................................... 16, 34 
42 U.S.C. § 7410 ........................................................................................................................... 16 
42 U.S.C. § 7411 ........................................................................................................................... 21 
42 U.S.C. § 7412(b)(1) ............................................................................................................. 4, 21 
42 U.S.C. § 7412(d)(1) ................................................................................................................... 8 
42 U.S.C. § 7412(f)......................................................................................................................... 8 
42 U.S.C. § 7412(f)(2)(B)............................................................................................................... 8 
42 U.S.C. § 7413(a)-(d) ................................................................................................................ 15 
42 U.S.C. § 7602(e) ...................................................................................................................... 22 
42 U.S.C. § 7602(g) ................................................................................................................ 21, 22 
42 U.S.C. § 7603 .................................................................................................................... passim 
42 U.S.C. § 7661-7661f ................................................................................................................ 16 
42 U.S.C. § 7661(2) ...................................................................................................................... 21 
42 U.S.C. § 7661a(a)..................................................................................................................... 21 
42 U.S.C. § 7661c(a)..................................................................................................................... 21 
42 U.S.C. § 9606(a) ...................................................................................................................... 17 
44 U.S.C. § 3504(d)(1) ................................................................................................................... 7 
44 U.S.C. § 3516 ............................................................................................................................. 7 
Pub. L. No. 106-554 (2000), codified at 44 U.S.C. § 3504(d)(1) and 3516 ................................... 7 


v 







 
 


 


 
 


 


 
 


 


 
 


 
 


 
  


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 7 of 44 


Rules 


Fed. R. Civ. P. 19(a) ....................................................................................................................... 5 


Legislative History 


S. Rep. No. 101-228 (1989) reprinted in 1990 U.S.C.C.A.N. 3385 ................................. 17, 23, 29 
H. Rep. No. 101-490 (Part I) (1990)............................................................................................... 4 


Regulations 


40 C.F.R. § 70.6(f)(3)(i)................................................................................................................ 16 
54 Fed. Reg. 38,044 (Sept. 14, 1989) ............................................................................................. 8 


Other Authority 


EPA, Guidance on Section 303 of the Clean Air Act (April 1999)..……………….…….. 15, 16 


vi 







 
 


 
 


   


   


      


    


     


    


    


      


    


    


     


    
       


 
 


 


 


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 8 of 44 


Table of Exhibits 


Exhibit A: Proposed Preliminary Injunction Order 


Exhibit B: Declaration of James Leathers 


Exhibit C: Declaration of Dr. Nyesha Black 


Exhibit D: Declaration of Dr. John J. Vandenberg 


Exhibit E: Table of 24-hour Canister Air Monitoring Results 


Exhibit F: Declaration of Dr. Ila L. Cote 


Exhibit G: Declaration of Jeffrey R. Harrington 


Exhibit H: Declaration of Dr. Helen Suh 


Exhibit I: Declaration of Nicholas Bobbs 


Exhibit J: Declaration of Jiayang Chien 


Exhibit K: Declaration of Richard A. Wayland 


Exhibit L: Excerpt of October 30, 2015 Memorandum of Ground Lease (Pontchartrain Plant) 
between E.I. DuPont de Nemours & Co. and Denka Performance Elastomer LLC. 


Exhibit M: January 6, 2017 Administrative Order on Consent, Enforcement Tracking No. 
AE-AOC-17-00011 


vii 







 
 


 


  


 


    


       


       


      


     


   


      


  


   


   


  


      


    


     


   


   


    


    


   


 


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 9 of 44 


INTRODUCTION 


Every day, thousands of people living in St. John the Baptist Parish breathe the 


carcinogenic chloroprene emitted from Denka’s Neoprene manufacturing operations in LaPlace, 


Louisiana (the “Facility”). Chloroprene – a hazardous air pollutant under the Clean Air Act and 


key chemical ingredient for making Neoprene – is a likely, potent “mutagenic” carcinogen. 


Meaning, when a person breathes chloroprene, it causes DNA mutations in the body’s cells. 


That genetic damage increases the risk of developing potentially fatal cancers, such as lung and 


liver cancer. The DNA-damaging effects of breathing chloroprene are particularly grave for the 


still-developing bodies of infants and children. Young people accumulate cancer risks more 


rapidly than adults, their bodies are less able to repair the genetic damage breathing chloroprene 


causes, and exposure-related tumors often have shorter latency periods in children than adults— 


all of which means that children are especially vulnerable to the health risks the Facility poses. 


Denka’s Facility is the Parish’s sole source of chloroprene emissions.  These emissions 


are exposing infants, children, and adults in nearby communities, such as LaPlace, Reserve, and 


Edgard, Louisiana, to some of the country’s highest cancer risks from industrial air pollution. 


Given their magnitude and the rate at which they are accumulating, these cancer risks constitute 


an imminent and substantial endangerment to the public health and welfare of Parish residents. 


42 U.S.C. § 7603’s unmistakably clear text empowers this Court to immediately stop 


endangerments to public health and welfare caused by air pollution like Denka’s carcinogenic 


chloroprene emissions.  This authority, which is intended to prevent harm to public health before 


it actually comes to pass, reigns supreme in the Clean Air Act: the Court is authorized to 


immediately act “[n]otwithstanding any other provision of [the Act].” 


The dangers that Denka’s chloroprene emissions present warrant such immediate action. 


People breathing chloroprene at the levels regularly detected in the communities closest to 
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Denka’s Facility – including near homes and an elementary school – will reach and exceed the 


EPA’s and other United States regulatory agencies’ presumptive upper threshold for so-called 


“acceptable” lifetime excess cancer risk within a handful of years. This threshold is generally 


expressed as a 1-in-10,000 risk accumulated over the span of an assumed 70-year lifetime. 


Results from multiple air monitoring systems, including a system installed and operated 


by Denka itself, consistently show long-term average airborne chloroprene concentrations in 


residential areas closest to the Facility that are more than fourteen times greater than 0.2 


micrograms of chloroprene per cubic meter of air (0.2 µg/m3). A person may breathe no more 


than an average chloroprene concentration of 0.2 µg/m3 over 70 years in order to remain below a 


1-in-10,000 lifetime excess cancer risk. Breathing higher average concentrations causes the 


associated risks to accumulate faster. 


For infants (< 2 years old) and children (< 16 years old) living near Denka’s Facility, 


these monitoring results mean that their lifetime excess cancer risk threshold is crossed far 


sooner than 70 years.  Infants who are born today and consistently breathe chloroprene 


concentrations that average fourteen times greater than 0.2 µg/m3 are expected to suffer enough 


genetic damage to cause double their estimated lifetime acceptable excess cancer risk (i.e., 2-in-


10,000) by their second birthday – i.e., 68 years sooner than they should suffer from half as 


much risk. That risk continues to climb as people breathe more of Denka’s chloroprene, 


ultimately reaching more than fourteen times greater than the 1-in-10,000 benchmark over a 70-


year lifetime. 


The United States’ requested preliminary injunction will begin to abate these 


unacceptably high cancer risks. See Ex. A (Proposed Preliminary Injunction Order).  Under the 


proposed injunction, Denka must perform a series of specific, near-term actions to immediately 
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reduce the Facility’s chloroprene emissions. Denka must also begin planning for the long-term 


actions the United States will seek as permanent injunctive relief. These actions, all of which are 


technically feasible and reasonable, are intended to make immediate, measurable progress 


toward reducing chloroprene related cancer risks from the Facility.  Unless Denka completes 


these actions, it must immediately cease chloroprene and Neoprene production at the Facility. 


The Court should grant the requested preliminary injunction and order Denka to take 


these steps. 


BACKGROUND 


Factual Background 


A. Thousands of People Live Near Denka’s Facility and Breathe its 
Chloroprene Emissions 


Thousands of people, including young children, live near Denka’s Facility.  See generally 


Ex. C, Decl. of Dr. Nyesha Black.  Approximately 15,000 to 17,000 people live within 2.5 miles 


of the Facility’s center.  See id. ¶¶s 22 and 29.  Over 20% of that population (roughly 3,000-


4,000) is under the age of 18.  See id. ¶¶s 32, 35, and 42.  Of those 3,000-4,000 young people, 


approximately 800-1,000 are young children under the age of 5.  See id. ¶¶s 32, 37, and 42. 


Parish residents living as far as 2.5 miles away from Denka’s Facility are consistently 


exposed to chloroprene concentrations that regularly exceed 0.2 µg/m3.1 See Ex. D, Decl. of Dr. 


John Vandenberg ¶¶s 35, 39–43, Attach. 3 and 4, and Ex. E (Table of 24-hour Canister Air 


Monitoring Results).  And many people have lived near the Facility for decades. See Ex. C 


¶¶s 49 and 50.  Chloroprene emissions drift across the Facility’s fenceline and reach the nearby 


residential neighborhoods, schools, and a hospital.  See id. ¶¶s 15-19 and 21; see also Ex. D 


1 Because concentrations of airborne chloroprene generally increase with proximity to Denka’s 
Facility, so do the cancer risks associated with exposure.  See Ex. E. 
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¶¶s 34-35.  People inevitably breathe these emissions, allowing chloroprene to enter their bodies.  


See Ex. D ¶ 9 and Ex. F, Decl. of Dr. Ila Cote ¶¶s 15 and 44.  Chloroprene metabolites have been 


detected in urine samples given by Parish residents.  See Ex. F ¶ 44. 


Some of the highest chloroprene concentrations detected by ongoing air monitoring are 


near homes and a local elementary school.  See Ex. D ¶¶s 43, 45, and Attach. 4 and Ex. E.  


Roughly 300 kindergarteners through fourth graders attend the Fifth Ward Elementary School, 


which is only about 450 feet away from the Facility’s western fenceline.  See Ex. C ¶ 45 and 


Ex. E.  East St. John High School, where about 1,200 students go to school, is roughly a mile-


and-a-half north of Denka’s Facility.  See Ex. C ¶ 44.  Some of these students live in the 


communities surrounding Denka’s Facility and continue to be exposed to its chloroprene 


emissions even after they go home.  See id. ¶¶s 44-45; see also Ex. D ¶¶s 35 and 43. 


B. The Facility’s Operations Produce Carcinogenic Chloroprene Emissions 


Chloroprene is a liquid chemical used to produce the stretchy, synthetic rubber Neoprene.  


See Ex. D ¶¶s 8–9.  Chloroprene is also a statutorily designated hazardous air pollutant.2 See 42 


U.S.C. § 7412(b)(1).  Congress listed the air pollutants in 42 U.S.C. § 7412(b)(1) because of 


their “potential for adverse health effects to occur in exposed populations.” See H. Rep. No. 


101-490 (Part I), at 325 (1990); see also Ex. F ¶¶s 2 and 48 (explaining that chloroprene is a 


likely, potent carcinogen). 


2 Chloroprene readily evaporates at room temperature.  See Ex. G ¶ 16, Decl. of Jeffrey R. 
Harrington.  It is produced using other toxic ingredients, including 1,3-butadiene and chlorine.  
See id. ¶ 15; see also 42 U.S.C. § 7412(b)(1) (listing 1,3-butadiene and chlorine as hazardous air 
pollutants). 
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There is only one known chloroprene source in all of St. John the Baptist Parish: Denka’s 


Facility, which is located within the fenceline of the 1,100-acre Pontchartrain Works Site.3 See 


Ex. D ¶ 13.  Chloroprene is routinely emitted into the air at various stages of Denka’s Neoprene 


manufacturing operations.  See Ex. G ¶ 23; see also Ex. I ¶ 22, Decl. of Nicholas Bobbs.  It is 


emitted through vents from the manufacturing equipment that discharge directly to the 


atmosphere.  See Ex. G ¶¶s 23-24; Ex. I ¶ 22.  It is emitted when tanks and other process vessels 


are opened, during normal operations and maintenance work.  See Ex. G ¶ 25; Ex. I ¶ 23.  It is 


also emitted through more diffuse (“fugitive”) sources, like equipment leaks and evaporative 


emissions from wastewater generated during Neoprene manufacturing.  See Ex. G ¶¶s 25-26 and 


29; Ex. I ¶¶s 24-25. 


C. Chloroprene is a potent, likely human carcinogen 


Breathing chloroprene increases the risk of developing potentially fatal cancers, such as 


lung and liver cancer.  See Ex. F ¶ 42; see also Ex. H, Decl. of Dr. Helen H. Suh ¶¶s 32, 36, 42, 


and 46, and Ex. D ¶¶s 20–22.  Chloroprene creates this risk because of its mutagenic mode of 


action.  See Ex. F ¶¶s 34–36; see also Ex. D ¶ 22. 


Infants and children younger than 16 are likely to be especially susceptible to the cancer-


causing effects of mutagens like chloroprene.  See Ex. F ¶¶s 39–41; see also Ex. D ¶¶s 22–23 


and 64–66.  This is because our cells divide and replicate more rapidly when we are younger, 


3 E.I. du Pont de Nemours & Co., Inc. and its predecessors-in-interest (collectively “E.I. 
DuPont”) ran the Neoprene manufacturing operations for many years before selling them to 
Denka as part of a major corporate restructuring in 2014 and 2015.  See Ex. D ¶ 10.  E.I. DuPont, 
however, retained ownership of the land underneath the entire Pontchartrain Works Site and 
became Denka’s landlord pursuant to a 99-year “Ground Lease.” See Ex. L, ¶¶s 1-3.  Defendant 
DuPont Specialty Products USA LLC (“DuPont Specialty Products”) now owns the 
Pontchartrain Works Site’s land.  DuPont Specialty Products is a required party under Fed. R. 
Civ. P. 19(a) because Denka may need DuPont Specialty Products’ permission under the Ground 
Lease in order to comply with any Court-ordered relief. 
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leaving less time for the body to repair DNA mutations before the damaged cells replicate. See 


Ex. F ¶ 41.  The more rapid replication of mutated cells increases the risk of developing cancer.  


See id. Infants and children are also more susceptible to chloroprene’s cancer-causing risks for 


physiological reasons. See id. Because of their smaller, still-developing bodies, they will likely 


have higher and more persistent blood concentrations of chloroprene or its metabolites than 


adults exposed to the same air concentrations of chloroprene. See id. And cancers in children 


often present with shorter latency periods, meaning exposure-related tumors are expected to 


appear sooner than in comparably exposed adults. See id. Chloroprene exposure during a 


person’s early years is therefore particularly harmful.  See id. 


The EPA determined that chloroprene is a likely human carcinogen, and that it acts 


through a mutagenic mode of action, in its peer-reviewed 2010 Integrated Risk Information 


System assessment of chloroprene (the “2010 IRIS Assessment”). See Ex. F ¶¶s 2 and 45–54; 


see also Ex. D ¶¶s 19–24.  IRIS assessments identify the types of human health hazards – such as 


the risk of developing cancer – that exposure to a particular chemical may cause. See Ex. F ¶ 46.  


The EPA then quantifies the correlation between exposure to the chemical and the related health 


hazards to arrive at a numerical estimate of its carcinogenic potency.4 See id. ¶ 49. 


For the relevant health effects of breathing chloroprene, the EPA determined that the 


average concentration of chloroprene a person may regularly breathe over a 70-year lifetime 


without being expected to exceed a 1-in-10,000 risk of contracting chloroprene-linked cancers is 


0.2 µg/m3.5 See Ex. D ¶ 43, n.23 and ¶ 70 and Ex. F ¶ 51, Table 1. 


4 The “inhalation unit risk estimate” is the technical term for EPA’s human cancer potency 
estimate associated with breathing chloroprene.  See Ex. D, ¶ 21. 


5 The EPA uses a 70-year timeframe for determining an acceptable “lifetime” cancer risk. See 
Ex. D ¶¶s 23, 54, and 56. 
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IRIS assessments are extensively peer-reviewed by experts inside and outside of the 


United States government, and are recognized as the gold standard for chemical assessments for 


cancer risks. See Nat’l Oilseed Processors Ass’n v. Browner, 924 F. Supp. 1193, 1199-1200 n.9 


(D.D.C. 1996) (IRIS assessments offer “comprehensive hazard assessments conducted by panels 


of senior EPA scientists”); see also Ex. F ¶ 46. Although IRIS assessments and their conclusions 


are not law, courts recognize that IRIS assessments, because of the rigorous vetting process, are 


“generally accepted as a reliable source of information on the potential hazardous effects of those 


chemicals that are included in IRIS.” Nat’l Oilseed Processors Ass’n, 924 F. Supp. at 1200; see 


also Leese v. Martin, Civ. No. 11-5091, 2012 WL 1224573, at *1 n.2 (D.N.J. 2012) (taking 


judicial notice of the trichloroethylene IRIS assessment and suggesting, by reference to Fed. R. 


Evid. 201(b), that it is a source whose accuracy cannot reasonably be questioned).  The EPA and 


other agencies rely on IRIS assessments as a thoroughly vetted scientific foundation for chemical 


regulations and other health risk-based decisions. See Ex. F ¶ 46. 


The 2010 IRIS Assessment was based on a comprehensive review of the available 


evidence on chloroprene toxicity, including animal toxicology data, evidence of chloroprene’s 


mutagenic properties, and human epidemiological data. See Ex. F ¶ 47 and Ex. H ¶¶s 11 and 13.  


Before it was finalized, the 2010 IRIS Assessment was first subject to a rigorous review process 


within the EPA, by other federal agencies and White House offices, and the public. See Ex. F 


¶¶s 46–47.  The conclusions of the 2010 IRIS Assessment were then vetted and confirmed by an 


independent external peer review panel. See Ex. F ¶ 47.  After Denka raised objections, starting 


in 2016, to the then-published 2010 IRIS Assessment, the EPA again convened an independent 
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external peer-review panel of experts to assess Denka’s concerns.6 See Ex. F ¶ 47 n.50 and ¶ 56.  


After thoroughly reviewing Denka’s concerns, members of this second peer review panel found 


flaws in Denka’s submission and its potential application in chloroprene risk assessment.  The 


EPA consequently concluded that Denka’s submission did not provide a valid basis to change the 


2010 IRIS Assessment’s findings about chloroprene’s cancer-causing potential. See Ex. F ¶ 56. 


No post-2010 science undermines the 2010 IRIS Assessment’s conclusions about 


chloroprene’s carcinogenic effects. See Ex. F ¶¶s 55–57; see also Ex. H ¶¶s 23-30 (reviewing 


Denka’s 2021 analysis of Louisiana Tumor Registry data) and 46-51.  


D. People in St. John the Baptist Parish should not be exposed to a 
greater than 1-in-10,000 risk of contracting chloroprene related cancers 


A 1-in-10,000 risk is a generally accepted upper threshold for acceptable lifetime excess 


cancer risk associated with exposure to a single pollutant.  See Ex. D ¶¶s 59 and 67.c., and Ex. F 


¶ 59.  EPA air and non-air programs use this threshold.  See Ex. D Attach. 8.  So do other federal 


agencies that regulate human health risks from carcinogens.  See id. 


For example, the EPA follows a policy that sets a presumptive 1-in-10,000 upper 


threshold for acceptable excess lifetime cancer risk when the agency reviews national emission 


standards for hazardous air pollutants (“NESHAPs”) governing source categories under Clean 


6 Denka filed a series of administrative petitions under the Information Quality Act (Section 515 
of Pub. Law 106-554 (2000), codified at 44 U.S.C. §§ 3504(d)(1) and 3516) challenging the 
2010 IRIS assessment.  Denka’s ultimate goal was to increase the 0.2 µg/m3 IRIS value by 
roughly two orders of magnitude.  Denka’s chloroprene emissions consistently meet its preferred 
value.  See Ex. E.  After thorough consideration, the EPA denied each of Denka’s petitions, most 
recently in October 2022. Denka recently filed an action under the Administrative Procedure 
Act, 5 U.S.C. §§ 551 et seq., to challenge the EPA’s decisions.  See Denka Performance 
Elastomer LLC v. U.S. EPA, et al., No. 2:23-cv-147 (E.D. La. 2023). 


8 







 


    


  


   


  


   


    


 


 
 


  


    


     


 


     


   


   


    


 
 


   
  
  


 
 
    


  
   


Case 2:23-cv-00735-CJB-MBN Document 9-2 Filed 03/20/23 Page 17 of 44 


Air Act Section 112(f), 42 U.S.C. § 7412(f).7 See 54 Fed. Reg. 38,044, 38,045 (Sept. 14, 1989) 


(EPA’s “1989 Residual Risk Policy”).8  Congress subsequently endorsed this policy in the Clean 


Air Act’s 1990 amendments.  See 42 U.S.C. § 7412(f)(2)(B).  A handful of Clean Air Act 


NESHAPs, out of dozens, have tolerated greater than 1-in-10,000 cancer risks presented by 


individual source categories.  See Ex. F ¶ 60.  But these rare exceptions were for narrow, case-


specific reasons that are not relevant to Denka’s Facility.  See Ex. F ¶¶s 61-66.  Moreover, in no 


instance did the allowable estimated risks exceed 2.7-in-10,000, and only about 120 people in 


total were expected to be exposed to such risks.  See id. ¶ 65. 


E. Air Monitoring Shows Average Chloroprene Levels Consistently Much 
Greater Than 0.2 µg/m3 


A substantial, multi-year set of air monitoring data shows that the communities 


surrounding Denka’s Facility are being exposed to long-term average airborne chloroprene levels 


that are between two and over fourteen times greater than 0.2 µg/m3. See Ex. D ¶¶s 25–53, Ex. 


E, Ex. J, Decl. of Jiayang Chien, and Ex. K, Decl. of Richard A. Wayland.  Chloroprene 


concentrations greater than 0.2 µg/m3 extend about two-and-a-half miles from Denka’s Facility.  


See Ex. D ¶¶s 39–43, Attach. 3 and 4 and Ex. E; see also Ex. J and Ex. K. 


In mid-to-late 2016, the EPA and Denka both began monitoring chloroprene 


concentrations in the air around Denka’s Facility. See Ex. D ¶¶s 39 and 43.  Two monitoring 


7 NESHAPs are regulations that limit the amount of hazardous air pollutants from designated 
industrial source categories. See 42 U.S.C. § 7412(d)(1).  Source categories are groups of 
stationary sources of air pollution that generally correspond to a common type of manufacturing 
processes or equipment within a given industry.  For example, there are source category 
NESHAPs that cover petroleum refineries, the pulp and paper industry, and synthetic organic 
chemicals manufacturing plants. 


8 The EPA established the 1989 Residual Risk Policy in response to a court order directing the 
agency to determine the limits of what constitute “safe” or “acceptable” risk levels based on a 
judgment of “what risks are acceptable in the world in which we live.” NRDC, Inc. v. U.S. 
E.P.A., 824 F.2d 1146, 1165 (D.C. Cir. 1987). 
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networks (one operated by Denka, the other by the EPA) were installed. See id. ¶¶s 26–31. This 


monitoring was intended to better understand the amount of chloroprene in the air near Denka’s 


Facility and to better characterize the associated health risks to the surrounding communities. 


See id. ¶ 25. 


Until the EPA stopped using its original monitors in mid-2020, both the EPA’s and 


Denka’s monitors gathered 24-hour air samples to measure for chloroprene every few days.9 See 


Ex. D. ¶¶s 27 and 30. The EPA’s six monitors were located in a rough ring outside the Facility’s 


property line. See id. ¶ 28, Attach 3. Denka’s six monitors, which continue to collect samples, 


are located at points on the Facility’s property line that are close to, but not exactly the same as, 


the EPA’s monitors. See id. ¶ 31, Attach 3. These air monitors have generated a robust and 


reliable set of data to assess human exposure and the associated public health risks from Denka’s 


chloroprene emissions.10 See id. ¶¶s 33-34 (explaining that the available ambient air monitoring 


data is one of the best sources of exposure data for estimating inhalation cancer risks from 


Denka’s chloroprene emissions). 


The results from both Denka’s and the EPA’s air monitoring networks closely align and 


consistently show average airborne chloroprene concentrations in the communities surrounding 


9 The EPA discontinued its 24-hour monitoring in favor of a different type of monitor that 
focuses on detecting short-term, higher-level emission “spikes.” See Ex. D ¶ 51. 


10 In 2022, Denka also deployed a network of “passive” diffusion tube monitors that measure 
chloroprene emissions over two-week intervals. See Ex. D ¶¶s 36 and 46.  Twenty-one of these 
passive monitors were ultimately installed along the Facility’s fenceline. See id. ¶ 36. 
Consistent with the results of the EPA’s and Denka’s 24-hour air sampling, all 21 of these 
monitors have measured chloroprene concentrations averaging 0.2 µg/m3 or greater since they 
began operating. See id. ¶ 49, Attach. 7. 
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Denka’s Facility that are very high – multiples greater than 0.2 µg/m3.11 See Ex. D ¶ 38, 45 and 


Attach. 5 and 6; Ex. E. These high levels persist even though Denka substantially cut the 


Facility’s chloroprene emissions after purchasing it.12 See Ex. D Attach 2. The hundreds of 


people living within one mile of the Pontchartrain Works Site (primarily near the “Chad Baker” 


and “Western” monitors) are being exposed to the highest average levels of chloroprene – more 


than fourteen times greater than 0.2 µg/m3. See id. ¶ 59; see also Ex. C ¶¶s 21 and 30(b). 


Indeed, one of the highest chloroprene concentrations (almost 600 times greater than 0.2 ug/m3) 


was recently measured on Monday, October 10, 2022 – a school day – at Denka’s Western Site, 


just a few hundred feet from the Fifth Ward Elementary School.  See Ex. D ¶ 62 (measurement 


of 118 ug/m3).  Even the lowest measured average value for Denka’s five closest monitors (out 


of the six total) is about four times greater than 0.2 µg/m3. See Ex. D Attach. 4 and Ex. E. 


Although this case focuses on current average airborne chloroprene concentrations, the 


cumulative impacts from the Facility’s decades of historical emissions cannot be ignored. 


Chloroprene emissions and the consequent cancer risks to the public were even higher before 


Denka implemented the projects required by the 2017 State AOC. See Ex. D ¶¶s 14, 37, 52, 61, 


Attach. 2. 


11 Because the newer system of 21 passive fenceline monitors has been operating for less than 
one year and uses a different monitoring methodology, we primarily rely on the data from the 
24-hour monitors to determine longer-term average chloroprene concentrations. See Ex. D ¶ 36. 


12 In 2017, Denka and the Louisiana Department of Environmental Quality (“Louisiana DEQ”) 
entered into an administrative order on consent (the “2017 State AOC”), which committed 
Denka to a series of emission control projects to cut its chloroprene emissions by 85%.  See Ex. 
M at 1, § V. 
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F. The Proposed Preliminary Injunctive Relief is Feasible and Tailored to 
Reduce Denka’s Chloroprene Emissions 


The United States requests that the Court order Denka to perform two basic categories of 


actions, all of which are technically feasible, reasonable, and tailored to addressing the imminent 


and substantial endangerment caused by the Facility’s emissions.  Unless Denka completes these 


actions, it must immediately cease chloroprene and Neoprene production at the Facility.  See Ex. 


A at 1.  First, Denka must take a series of specific, achievable near-term actions to immediately 


reduce the Facility’s chloroprene emissions.  See Ex. A ¶¶s 2-6(a)-(c); see also Ex. G ¶¶s 37-73, 


78, 86-88, and 91.  Second, Denka must begin planning the long-term air pollution control 


equipment needed to permanently reduce the risks from its chloroprene emissions.  See Ex. A 


¶¶s 6(d)-8; see also Ex. G ¶¶s 76-79, 90, and 92.  This permanent relief will ultimately reduce 


the chloroprene-related cancer risks from Denka’s Facility to acceptable levels. 


1. Immediate actions 


The proposed order requires Denka to physically enclose several known chloroprene 


sources so that their now-diffuse, or simply uncontrolled, emissions can be captured and then 


routed to effective air pollution control equipment.13 See Ex. A ¶ 2.  This requirement targets the 


Facility’s several “Poly Kettle Strainers.” See id; see also Ex. G ¶¶s 39-44 (explaining what the 


Poly Kettle Strainers are) and Ex. I ¶ 26.  Until more permanent structures can be built, 


reasonable interim enclosures can and should be constructed relatively quickly.  See Ex. G ¶¶s 45 


13 Denka has existing air pollution control equipment that is effective at reducing chloroprene 
emissions.  For example, its existing “Regenerative Thermal Oxidizer” – a type of thermal 
incinerator for air pollutants – can destroy more than 98% of the chloroprene in waste gases 
routed to it.  See Ex. G ¶ 27.  There are also third-party vendors that can provide similarly 
effective, trailer-mounted air pollution control equipment that can be quickly brought onsite and 
installed to reduce Denka’s chloroprene emissions.  See id. ¶¶s 67, 78, and 86. 
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and 48-49.  And effective permanent enclosures can be built within a few months. See id. 


¶¶s 46-47 and 50-51. 


The proposed order also requires Denka to capture and control emissions from certain 


emissions-generating waste handling practices, such as cleaning out coagulated waste polymer 


from the Poly Kettle Strainers.  See Ex. A ¶ 3 and Appd’x; see also Ex. G ¶¶s 38-40 and 43; 


Ex. I ¶ 25 (explaining how Denka uses the Outside Brine Pit to treat “Waste Coag”). These 


requirements can be accomplished using relatively simple covered wheeled containers or drums.  


See Ex. G ¶¶s 52-54.  Denka has already evaluated the effectiveness of some of these practices. 


See id. ¶ 53.  And emissions from some of these sources and activities can already be controlled 


by taking advantage of unused capacity in existing onsite air pollution equipment, like the 


Facility’s Regenerative Thermal Oxidizer. See id. ¶¶s 53 and 79. 


Denka must also improve how it controls chloroprene emissions from certain common 


maintenance activities at the Facility, such as cleaning out other types of tanks and vessels that 


handle chloroprene-containing materials.  See Ex. A ¶ 4.  These cleaning activities often require 


such vessels to be opened to the air, which creates the potential for chloroprene emissions.  See 


Ex. G ¶¶s 38 and 57-59; Ex. I ¶ 23. The proposed order requires Denka to control both the air 


emissions and wastewater generated from such cleaning activities.14 See Ex. A ¶ 4; see also Ex. 


G ¶ 60.  Improved sequencing in the cleaning procedure, as well as including new cleaning steps, 


are a first step Denka can take to reduce chloroprene emissions relatively simply and 


inexpensively.  See Ex. G ¶¶s 61-63 and 66-67. 


14 Because chloroprene readily evaporates, it will quickly volatilize from unenclosed wastewater 
and become fugitive air emissions.  See Ex. G ¶¶s 16, 29, 60, and 90-91. 
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Denka is also required under the proposed order to improve certain lax, easy-to-fix, 


housekeeping practices that EPA inspections have identified as sources of excess chloroprene 


emissions.  See Ex. A ¶ 6(a)-(b); see also Ex. G ¶ 58 and Ex. I ¶¶s 48-54.  For example, ensuring 


that hatches and openings to chloroprene-containing vessels are not unnecessarily left open, as 


well as ensuring that hatch seals are maintained so that they close properly and do not leak 


chloroprene into the air. See Ex. A ¶ 6(a)-(b); see also Ex. G ¶ 58 and Ex. I ¶¶s 54-55.  


Lastly, Denka must improve its leak detection and repair (“LDAR”) procedures, first at 


one specific Facility location (the “Poly Building”), then Facility-wide.15 See Ex. A ¶ 6(b)-(c); 


see also Ex. G ¶¶s 68-73 and Ex. I ¶¶s 56-57.  These improvements include increasing how often 


Denka inspects equipment components that have the potential to “leak” chloroprene. See Ex. A 


¶ 6(b)-(c); see also Ex. G ¶¶s 72-73 and Ex. I ¶ 57. Denka must also lower its leak detection and 


repair action threshold, so that more leaks are detected and repaired sooner. See Ex. A ¶ 6(b)-(c); 


see also Ex. G ¶ 72 and Ex. I ¶¶s 53 and 58.  


2. Planning for long-term, permanent emission reductions 


The requested preliminary injunction orders Denka to develop plans, in accordance with 


specifications in the proposed order, that propose the actions Denka will take to permanently 


reduce the cancer risks from its chloroprene emissions upon entry of a final, permanent 


injunction by this Court.  See Ex. A ¶¶s 6(d)-8. These plans, which must be filed with the Court 


by specified deadlines, must propose how Denka will control emissions from the major 


15 LDAR is a program designed to identify and reduce fugitive emissions by monitoring certain 
types of equipment components that have the potential to leak volatile organic compounds and/or 
hazardous air pollutants (e.g., valves, pumps, piping connectors, hatch seals and gasketing).  See 
Ex. G ¶¶s 69-70 and Ex. I ¶ 4 n.1.  A leak is defined by reference to a specific detected 
concentration of volatile organic compounds and/or hazardous air pollutants (e.g., 100 parts per 
million of chloroprene). See Ex. G ¶ 69 and Ex. I ¶ 4 n.1.  Monitoring results that indicate leaks 
trigger repair requirements to reduce emissions that can eventually reach the atmosphere. See id. 
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remaining known chloroprene sources at the Facility – the Facility’s Poly Kettle Building, 


Neoprene “wash belts,” and wastewater system, including an uncontrolled and unenclosed waste 


pit (the “Outside Brine Pit”). See Ex. A ¶¶s 6(d)-8; Ex. G ¶¶s 78-79 and 91-92 and Ex. I 


¶ 25 (explaining the types of coagulated polymer wastes treated in the Outside Brine Pit). There 


are commonly available air pollution control technologies and operational practices that Denka 


can implement to meet the required specifications. See, e.g., Ex. G ¶¶s 30-31 and 35-36. The 


Preliminary Injunction Order also includes the deadlines by which the proposed work must be 


completed.  See Ex. A ¶¶s 6(d)-8.  But Denka need not implement the plans’ requirements until it 


is ordered by the Court to do so. See id. 


3. Monitoring compliance 


Denka must file monthly reports with the Court that describe Denka’s compliance with 


the preliminary injunction.  See Ex. A ¶ 9 (describing content of monthly status reports).  


4. Facility access and consent of landlord 


Denka must provide the United States with full access to the Facility to monitor 


compliance with this Order, including by conducting inspections, monitoring, and sampling. See 


Ex. A ¶ 1. 


Denka must also take all necessary steps to secure the consent of its landlord, DuPont 


Specialty Products, so that Denka is permitted under the terms of its 99-year Ground Lease to 


undertake all actions needed to comply with the Court’s order.  See Ex. A ¶ 1.  Some of the work 


required by the proposed preliminary injunction might trigger DuPont Specialty Products’ rights 


under the Ground Lease as Denka’s landlord. 
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Legal Background 


A. 42 U.S.C. § 7603 – Clean Air Act Section 303 


42 U.S.C. § 7603 is an endangerment provision that, like its counterparts in several other 


environmental statutes, broadly grants “appropriate government officials the right to seek judicial 


relief or take other appropriate actions to avert imminent and substantial threats to the 


environment or public health.” United States v. Reilly Tar & Chem. Corp., 546 F. Supp. 1100, 


1107 (D. Minn. 1982).  The statute’s key portion authorizes a civil action to abate such threats 


from air pollution.  See 42 U.S.C. § 7603 (authorizing “district court to immediately restrain any 


person causing or contributing to the alleged pollution to stop the emission of air pollutants…or 


to take such other action as may be necessary”). 


The text of 42 U.S.C. § 7603 empowers this Court to act decisively when presented with 


compelling evidence that a pollution source, like Denka’s Facility, is presenting an imminent and 


substantial endangerment to public health or welfare.  See United States v. New-Indy Catawba, 


LLC, No. 0:21-CV-02053-SAL, 2022 WL 18357257, at *10 (D.S.C. Sept. 15, 2022), appeal 


docketed sub nom., Enrique Lizano v. New-Indy Catawba, LLC, No. 23-1052 (4th Cir., Jan. 17, 


2023).  And, unlike the Clean Air Act’s other enforcement authorities (42 U.S.C. § 7413(a)-(d)), 


the United States need not prove that an underlying statutory or regulatory requirement was 


violated in order to invoke 42 U.S.C. § 7603.  See New-Indy Catawba, 2022 WL 18357257, at 


*10; see also Guidance on Section 303 of the Clean Air Act at 1 (April 1999) (“EPA 303 


Guidance”) (noting that 42 U.S.C. § 7603 “is a ‘gap-filling’ authority, providing a basis for 


injunctive relief… regardless of a pollution source’s compliance or noncompliance with the 


[Clean Air] Act”). 


The statute’s plain language, as well as the related legislative history, instructs the Court 


to “giv[e] paramount importance to the sole objective of the public health” and “to overlook 
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technological and economic feasibility” in the name of achieving this objective.  Trinity Am. 


Corp. v. U.S. E.P.A., 150 F.3d 389, 394-95 (4th Cir. 1998) (citing United States v. Hooker Chem. 


& Plastics Corp., 749 F.2d 968, 988 (2d Cir. 1984)) (emphasis added).  Indeed, 42 U.S.C.  


§ 7603 empowers this Court to immediately enjoin endangerments to public health and welfare 


caused by air pollution “[n]othwithstanding any other provision of [the Clean Air Act].” See 


Trinity, 150 F.3d at 394-95 (citing Safe Drinking Water Act legislative history and explaining 


that “EPA’s powers under this provision are ‘intended to override any limitations upon the 


Administrator’s authority found elsewhere’ in the Act”) (emphasis in original).16 


42 U.S.C. § 7603 therefore gives the Court jurisdiction to craft “complete relief” in light 


of its statutory purposes and the Clean Air Act’s broader purposes.  See Mitchell v. Robert De 


Mario Jewelry, 361 U.S. 288, 291-92 (1960); see also 42 U.S.C. § 7401(b)(1).  There is no 


limitation in 42 U.S.C. § 7603 suggesting otherwise.  Cf. Mitchell, 361 U.S. at 291-92 


(jurisdiction is “not to be denied or limited in the absence of a clear and valid legislative 


command”); see also United States v. ATP Oil & Gas Corp., 955 F. Supp. 2d 616, 636 (E.D. La. 


2013) (courts’ equitable powers are “at their apex when the public interest is involved”). 


Although there are no cases discussing the statutory provision in detail, the Clean Air 


Act’s legislative history is clear that 42 U.S.C. § 7603 is intended “to conform the [EPA’s] 


emergency authority under the [Clean Air Act] to emergency authorities under other 


environmental laws.”  S. Rep. No. 101-228 (1989), 1990 U.S.C.C.A.N. 3385, 3753 (citing the 


16 It does not matter that the EPA will soon propose revisions under 42 U.S.C. § 7412(d)(6) to 
existing regulations at 40 C.F.R. Part 63, Subparts G and U that govern the Facility’s 
chloroprene emissions.  It also does not matter that the Facility’s chloroprene emissions are 
already regulated under one of Denka’s “Title V” operating permits (required under 42 U.S.C. 
§§ 7661-7661f) or the terms of Louisiana’s state implementation plan (required by 42 U.S.C.  
§ 7410).  See 40 C.F.R. § 70.6(f)(3)(i).  42 U.S.C. § 7603 provides a cause of action 
notwithstanding any of these other Clean Air Act requirements.  See EPA 303 Guidance at 1. 
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imminent and substantial endangerment authorities under the Resource Conservation and 


Recovery Act (“RCRA”), 42 U.S.C. § 6973(a), the Clean Water Act, 33 U.S.C. § 1364(a), and 


the Comprehensive Environmental Response, Compensation, and Liability Act (“CERCLA”), 42 


U.S.C. § 9606(a)).  The legislative history behind these analogous environmental statutes, as well 


as the caselaw interpreting them, would thus be the proper tools to understand 42 U.S.C.  


§ 7603 if its plain text was not clear.17 


B. Standard for Preliminary Injunctions in Statutory Enforcement Cases 


Private plaintiffs seeking a preliminary injunction must prove: (1) they are likely to 


succeed on the merits; (2) they are likely to suffer irreparable harm in the absence of a 


preliminary injunction; (3) the balance of equities tips in their favor; and (4) a preliminary 


injunction is in the public interest.  Winter v. Natural Resources Def. Council, 555 U.S. 7, 20 


(2008).  These factors are viewed and weighed differently here, however, because the United 


States is bringing a statutory action for injunctive relief on behalf of the public.  Fifth Circuit 


precedent explains that, in such cases, the Court may issue an injunction “without making 


findings of irreparable harm, inadequacy of legal remedy, or the balance of convenience” if the 


United States proves it is likely to succeed on the merits. See, e.g., United States v. Marine Shale 


Processors, 81 F.3d 1329, 1358-59 (5th Cir. 1996); White v. Carlucci, 862 F.2d 1209, 1211 (5th 


Cir. 1989); United States v. Hayes Int’l Corp., 415 F.2d 1038, 1045 (5th Cir. 1969).   


“The Supreme Court emphasize[s] that when a court is called upon to enforce a federal 


statutory injunction, its reliance upon the traditional practices of equity must be ‘conditioned by 


17 Courts look to analogous language in similar endangerment statutes for interpretive guidance. 
See Reilly Tar & Chem. Corp., 546 F. Supp. at 1107; see also United States v. Price, 577 F. 
Supp. 1103, 1110-11 (D.N.J. 1983) (comparing CERCLA § 106 and RCRA § 7003 “imminent 
hazards” provisions is “inevitable”); see also United States v. E.I. du Pont de Nemours & Co., 
341 F. Supp. 2d 215, 246-48 (W.D.N.Y. 2004) (examining RCRA caselaw to interpret 
“imminent and substantial endangerment” in a CERCLA case). 
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the necessities of the public interest which Congress has sought to protect.’” United States v. 


City of Painesville, Ohio, 644 F.2d 1186, 1193 (6th Cir. 1981) (quoting Hecht Co. v. Bowles, 321 


U.S. 321, 330 (1944)); see also Weinberger v. Romero-Barcelo, 456 U.S. 305, 319 (1982).  The 


Court’s traditionally broad discretion in deciding whether to grant injunctive relief is 


consequently shaped by the “‘judgment of Congress, deliberately expressed in [the] legislation.’” 


See United States v. Oakland Cannabis Buyers’ Co-op., 532 U.S. 483, 497 (2001) (citing 


Virginian Ry. Co. v. Ry. Emp., 300 U.S. 515, 551 (1937)). 


Here, the Court’s discretionary injunctive powers are “tempered by its obligation to carry 


out the congressional mandate contained in the Clean Air Act.” City of Painesville, Ohio, 644 


F.2d at 1193.  Congress has “deliberately expressed” in 42 U.S.C. § 7603 that enjoining 


endangerments to public health and welfare should be given paramount importance 


“[n]othwithstanding” any other part of the Clean Air Act.  See 42 U.S.C. § 7603.  Consequently, 


if the United States proves that it is likely to succeed in its claim that Denka’s chloroprene 


emissions are causing a public health endangerment, the Court cannot dispute that “enforcement 


is preferable to no enforcement at all.” Oakland Cannabis Buyers’ Co-op., 532 U.S. at 497 


(“Courts of equity cannot, in their discretion, reject the balance that Congress struck in a statute” 


or “override Congress’ policy choice, articulated in a statute, as to what behavior should be 


prohibited”).  The Court must use 42 U.S.C. § 7603’s authority to abate the endangerment.  See 


id. at 497-98; see also City of Painesville, 644 F.2d at 1194 (Congress placed “high priority” on 


controlling air pollution when it enacted the Clean Air Act).  And here, the requested injunctive 


relief is the best means to vindicate 42 U.S.C. § 7603’s objectives.  See Weinberger, 456 U.S. at 


314 (analyzing Tennessee Valley Auth. v. Hill, 437 U.S. 153 (1978)). 
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Furthermore, the Court should analyze the individual Winter factors in a light more 


favorable to the United States because the requested injunction seeks to protect a statutory public 


interest. See, e.g., Maine People’s All. and Nat. Res. Def. Council v. Mallinckrodt, Inc., 471 F.3d 


277, 296 (1st Cir. 2006) (explaining that the factors for an injunction are “inevitably colored by 


the nature of the case and the purposes of the underlying environmental statute”); see also 


Marine Shale Processors, 81 F.3d at 1358-59 (emphasizing the “the extraordinary weight courts 


of equity place upon the public interests in a suit involving more than a mere private dispute”). 


ARGUMENT 


Without the requested injunction, Denka’s chloroprene emissions will continue to cause 


rapidly accumulating and unacceptably high lifetime excess cancer risks to thousands of infants, 


children, and adults living in St. John the Baptist Parish.  And unnecessarily so.  There are 


reasonable actions that Denka can immediately take to reduce the public health risks its 


emissions are causing.  See generally Ex. G ¶¶s 37-73, 78, 86-88, and 91. 


The Supreme Court has found that the Clean Water Act’s virtually identical 


endangerment provision is a “rule of immediate cessation.” Weinberger, 456 U.S. at 317 


(explaining that 33 U.S.C. § 1364(a) “directs…the EPA to seek an injunction to restrain 


immediately discharges of pollutants [it] finds to be presenting an imminent and substantial 


endangerment”) (emphasis added).  The Court should similarly construe 42 U.S.C. § 7603 and 


issue an injunction after the United States shows a likelihood of success on the merits. See City 


of Painesville, 644 F.2d at 1194 (“district court was required to order injunctive relief upon its 


finding of liability”); see also E.I. du Pont de Nemours & Co., 341 F. Supp. 2d at 247 (citing 


United States v. Conservation Chem. Co., 619 F. Supp. 162, 192 (W.D. Mo. 1985), overruled on 


other grounds, United States v. Ne. Pharm. & Chem. Co., 810 F.2d 726 (8th Cir. 1986)) (“The 


expansive scope of the terms ‘public welfare’ and ‘environment’ mandates the conclusion that 
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Congress intended injunctive relief to issue whenever any aspect of the nation’s interest in a 


clean environment may be endangered imminently and substantially”). Congress’ “order of 


priorities,” as expressed in 42 U.S.C. § 7603 would be “deprived of effect” if the Court chose to 


deny the requested injunctive relief. Id. (citing Hill, 437 U.S. at 173) (finding that the district 


court in Hill “lacked discretion” to refuse to order an injunction).18 


It is true that a court is ordinarily “not mechanically obligated to grant an injunction for 


every violation of law.” Weinberger, 456 U.S. at 313; Oakland Cannabis Buyers’ Co-op., 532 


U.S. at 496.  But without the requested injunction, Denka’s chloroprene emissions will defy the 


intent behind 42 U.S.C. § 7603 and continue at levels that present unacceptably high cancer risks 


to thousands of Parish residents, particularly infants and young children. See, e.g., Ex. D ¶¶s 69– 


70 and Ex. I ¶ 54.  The Court should therefore act to “stop the emission[s]…causing or 


contributing to such pollution.”  42 U.S.C. § 7603. 


I. The United States is Likely to Prove that Denka’s Carcinogenic Chloroprene 
Emissions Constitute an Imminent and Substantial Endangerment 


To show a likelihood of success on the merits, the United States must clearly satisfy the 


burden of persuasion.  See Monumental Task Comm., Inc. v. Foxx, 157 F. Supp. 3d 573, 582 


(E.D. La. 2016), aff’d sub nom. Monumental Task Comm., Inc. v. Chao, 678 F. App’x 250 (5th 


Cir. 2017) (same). But that does not require the United States to prove that it is entitled to 


18 42 U.S.C. § 7603 authorizes the requested mandatory preliminary injunction and is not limited 
to prohibitory final injunctions. See 42 U.S.C. § 7603 (Court may immediately “stop” the 
emissions or require Denka “to take such other action as may be necessary”).  Here, the status 
quo is actively endangering public health. It is therefore “necessary to alter the situation.” 
Canal Auth. of State of Fla. v. Callaway, 489 F.2d 567, 576 (5th Cir. 1974); see also United 
States v. Price, 688 F.2d 204, 212 (3d Cir. 1982) (mandatory preliminary injunction proper when 
“the status quo is a condition of action which, if allowed to continue or proceed unchecked and 
unrestrained, will inflict serious irreparable injury”); Francisco Sanchez v. Esso Std. Oil Co., 572 
F.3d 1, 21 (1st Cir. 2009). 
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summary judgment.  See Monumental Task Comm., Inc., 157 F. Supp. 3d at 585; Daniels Health 


Scis., L.L.C. v. Vascular Health Scis., L.L.C., 710 F.3d 579, 582 (5th Cir. 2013). 


A. Denka’s Facility is a “pollution source” 


Denka’s Facility emits more than one hundred tons of air pollution each year.  See Ex. G 


¶ 14.  There is no serious dispute that it is a “source” or “combination of sources” of air 


pollution.  See 42 U.S.C. § 7603.  A plain English reading suggests that the Facility fits these 


terms, and a closer inspection of the statutory text confirms this conclusion.19 In addition, each 


of the Facility’s three process units has its own Clean Air Act Title V operating permit because 


each unit is regulated as a “major” stationary source of air pollution.  See Ex. G ¶ 14 and Ex. I 


¶ 21.20 


There is also no serious dispute that the hazardous chloroprene Denka’s Facility emits 


into the air constitutes “pollution.” See 42 U.S.C. § 7603.  Chloroprene is a chemical substance 


and statutorily designated hazardous air pollutant.  See 42 U.S.C. § 7412(b)(1) (listing chemicals 


designated as hazardous air pollutants).  It is therefore an “air pollution agent” and an “air 


pollutant.” See 42 U.S.C. § 7602(g) (defining “air pollutant” as “any air pollution agent or 


combination of such agents, including any…chemical substance…which is emitted into or 


otherwise enters ambient air”). 


19 The unqualified terms “source” and “pollution source” encompass the more specific 
“stationary sources” and “moving sources.” See 42 U.S.C. § 7603 (confirming that “sources” 
includes “moving” sources).  Denka’s Facility clearly is a “stationary source” – one type of 
source or pollution source.  See 42 U.S.C. § 7411 (defining “stationary source” to include “any 
building, structure, facility, or installation which emits or may emit any air pollutant”). 


20 The Clean Air Act requires Title V operating permits – named for the Clean Air Act 
subchapter that mandates them – for major sources of air pollution.  See 42 U.S.C. § 7661a(a); 
see also 42 U.S.C. § 7661(2) (defining “major source” for purposes of Clean Air Act Title V 
permitting requirements).  The purpose of a Title V operating permit is to ensure that all 
“applicable requirements” governing a facility’s Clean Air Act compliance are consolidated and 
expressed in one document.  See 42 U.S.C. § 7661c(a). 
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B. Denka is “causing or contributing to” the chloroprene pollution 


There is no legitimate dispute that Denka is “causing or contributing to” the chloroprene 


emissions that thousands of people in St. John the Baptist Parish are breathing.  See 42 U.S.C.  


§ 7603. Multiple sets of air monitors have been detecting chloroprene in populated areas of the 


Parish, including near homes and schools.  See Ex. D ¶¶s 25–53, Ex. E, Ex. J, and Ex. K. The 


sole source of that chloroprene is Denka’s Facility. See Ex. D ¶ 13, Attach 2. 


C. Denka is a “person” 


Denka is a “person” within the meaning of 42 U.S.C. § 7603.  Limited liability 


companies (“LLCs”) meet the Clean Air Act’s definition of person, even though that type of 


business entity is not explicitly referenced.  See 42 U.S.C. § 7602(e).  The statutory definition 


uses the term “includes” to preface a non-exhaustive array of private, public, and not-for-profit 


entities that fall within the broad scope of “person.” See id.; see also Cox v. City of Dallas, Tex., 


256 F.3d 281, 293 (5th Cir. 2001) (explaining that “includes” indicates a non-exhaustive list). 


D. The increased cancer risk from Denka’s chloroprene emissions is 
presenting an “imminent and substantial endangerment” 


Distilled to its judicially interpreted essence, 42 U.S.C. § 7603 requires the United States 


to prove that Denka’s chloroprene emissions are presenting a “threatened harm” to public health 


or welfare that is “serious” or “gives reasonable cause for concern.” See generally Cox, 256 F.3d 


at 299-300; Burlington N. & Santa Fe Ry. Co. v. Grant, 505 F.3d 1013, 1021 (10th Cir. 2007).  


That straightforward burden of proof is met here. 


The Fifth Circuit, consistent with other courts, makes clear that the statutory terminology 


“imminent and substantial endangerment” should be broadly interpreted.  See Cox, 256 F.3d at 


299-300; see also S. Rep. No. 101-228 (1989), 1990 U.S.C.C.A.N. 3385, 3753 (confirming that 


42 U.S.C. § 7603’s authority is intended to match the other environmental endangerment 
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statutes).  These broad interpretations are warranted, courts recognize, because Congress chose 


to give “paramount importance” to the objective of protecting public health when it enacted the 


current set of environmental endangerment statutes.  See Reilly Tar & Chem. Corp., 546 F. Supp. 


at 1110; see also Trinity, 150 F.3d at 399 (Safe Drinking Water Act case); United States v. Apex 


Oil Co., No. 05-CV-242-DRH, 2008 WL 2945402, at *79 (S.D. Ill. July 28, 2008), aff’d, 579 


F.3d 734 (7th Cir. 2009) (protecting human health and the environment is the “primary intent” of 


RCRA’s endangerment statute). 


1. Unacceptably high cancer risks are an actionable endangerment. 


Thousands of infants, children, and adults living in St. John the Baptist Parish face the 


exact types of endangerments that motivated Congress to enact the environmental endangerment 


statutes. Being overexposed to carcinogenic agents, like Denka’s chloroprene emissions, is one 


such scenario.  See Reilly Tar & Chem. Corp., 546 F. Supp. at 1110 (citing other relevant 


examples of substantial endangerments in the Safe Drinking Water Act’s legislative history). 


2. The endangerment from Denka’s chloroprene emissions is 
imminent; the threat they pose is present now. 


Denka’s chloroprene is in St. John the Baptist Parish’s air.  People need to breathe that 


air.  And at the long-term average chloroprene concentrations that many people living in the 


Parish are currently being exposed to, they will exceed (if they have not already exceeded) a 1-


in-10,000 lifetime excess cancer risk far sooner than over an assumed 70-year lifetime.  See Ex. 


D ¶¶s 53–63, Ex. E, Ex. J, and Ex. K. Every day that passes is another day that the communities 


near Denka’s Facility remain exposed to its chloroprene emissions, with lingering biological 


effects. See Ex. F ¶ 43.  Urinalysis testing confirms that chloroprene has entered the bodies of 


some Parish residents.  See id. ¶ 44. 
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The speed at which chloroprene-related cancer risks accrue in infants and young children 


is particularly alarming.  Infants who are born today in LaPlace and Reserve, Louisiana and 


consistently breathe the current average levels of chloroprene detected by the “Western Monitor” 


(by the neighborhood just west of Denka’s Facility) will suffer double their lifetime acceptable 


excess cancer risk from chloroprene exposure by their second birthday – 68 years sooner than 


they should amass half as much.  See Ex. D ¶¶s 64–66, Attach. 10 & 11 and Ex. E.  A two-year 


old who moves into that neighborhood and attends the Fifth Ward Elementary School will amass 


their lifetime acceptable excess cancer risk before they can legally drive a car. See Ex. D ¶ 65.  


And a teenager living there who begins breathing Denka’s chloroprene emissions at age 16 will 


surpass their lifetime acceptable excess cancer risk decades before the end of their assumed 70-


year lifetime. See id.; see also Ex. C ¶¶s 32, 37 and 44-45. 


The pace at which these risks accumulate is measured in years, which may not sound 


alarming or strikingly imminent.  But endangerments are “imminent” so long as the threat of 


harm is present now, even though actual resulting harms may not immediately materialize. See 


Cox, 256 F.3d at 299; Conservation Chem. Co., 619 F. Supp. at 193–94 (“an endangerment is 


‘imminent’ if factors giving rise to it are present, even though the harm may not be realized for 


years”). 


Denka’s current chloroprene emissions are therefore still causing an imminent 


endangerment even if they create only a latent threat of developing cancer.  That conclusion 


makes sense given the insidious reality of cancer’s furtive, slow-moving development – cancers 


generally have years-long “incubation” periods.  See Ex. F ¶ 41.  Even a twenty-year latency 


period does not disqualify Denka’s emissions as a near-term, imminent endangerment.  See 


Mallinckrodt, Inc., 471 F.3d at 279 n.1 (even if there is “a reasonable prospect that a carcinogen 
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released into the environment today may cause cancer twenty years hence, the threat is near-term 


even though the perceived harm will only occur in the distant future”) (emphasis added).  


Congress clearly intended the endangerment statutes to protect against cancer risks despite the 


inherent uncertainty of whether exposure will ever actually materialize into diagnosable cancer.  


See Reilly Tar & Chem. Corp., 546 F. Supp. at 1110.  


Furthermore, to prove imminence, the United States does not need to show an increased 


number of deaths or an increased cancer rate among Parish residents, i.e., that actual harm has 


occurred or will necessarily ever occur.21 See Cox, 256 F.3d at 299-300 (“imminence” requires 


that the harm pose a near-term threat, but there is no requirement for proof or certainty that 


actual harm will necessarily occur); Apalachicola Riverkeeper v. Taylor Energy Co., LLC, 954 F. 


Supp. 2d 448, 459 (E.D. La. 2013) (serious threat of harm suffices); see also Ex. H ¶¶s 23-30 


(refuting Denka’s assessment of cancer rates in the Parish and associated census tracts).  That 


interpretation of imminence makes sense because Congress enacted statutes like 42 U.S.C. 


§ 7603 to stop endangerments before they result in actual harm.  See, e.g., Schmucker v. Johnson 


Controls, Inc., No. 3:14-CV-1593 JD, 2019 WL 718553, at *26 (N.D. Ind. Feb. 19, 2019) 


(emphasizing that the purpose of RCRA’s statute “is preventative, and allows courts to order 


relief to keep those risks from coming to pass”); see also Ex. F ¶ 41.  Even the possibility of 


being exposed to carcinogenic substances may be enough.  See Apalachicola Riverkeeper, 954 F. 


21 Conversely, it should not matter that people have been exposed to the Facility’s chloroprene 
emissions for years.  See Davis v. Sun Oil Co., 148 F.3d 606, 610 (6th Cir. 1998) (“An 
‘imminent hazard’ may be declared at any point in a chain of events which may ultimately result 
in harm to the public”); see also Burlington N. & Santa Fe Ry. Co., 505 F.3d at 1021 (citing 
Price v. United States Navy, 39 F.3d 1011, 1019 (9th Cir. 1994)); see also Interfaith Cmty. Org. 
v. Honeywell Int'l, Inc., 263 F. Supp. 2d 796, 837 (D.N.J. 2003), aff’d, 399 F.3d 248 (3d Cir. 
2005) (“[i]mminence refers ‘to the nature of the threat rather than identification of the time when 
the endangerment initially arose’”). 
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Supp. 2d at 459 (oil spill that was 11 miles offshore and to which no plaintiff had yet been 


directly exposed sufficiently alleged an imminent and substantial endangerment to overcome a 


motion to dismiss); see also Interfaith Cmty. Org. v. Honeywell Int’l, 399 F.3d 248 (3d Cir. 


2005) (affirming injunction under RCRA to abate the endangerment posed simply by current 


exposure pathways to carcinogenic hexavalent chromium-containing contamination). 


Here, multiple reliable data sets, including from Denka, consistently show long-term 


average chloroprene levels that will lead to unacceptably high lifetime excess cancer risks in a 


handful of years.  See Ex. D ¶ 53, Ex. E, Ex. J, and Ex. K. These conditions are present now. 


3. Cancer risks that are more than 14 times greater than the EPA’s 
presumptive ceiling constitute a substantial endangerment. 


The excess lifetime cancer risks that Denka’s chloroprene emissions are causing are 


serious.  See Ex. D ¶ 67 and Ex. F ¶ 66.  And an endangerment is “substantial” if it is serious.  


See, e.g., Cox, 256 F.3d at 300.  Proving that a risk or threat is serious “‘does not require 


quantification of the endangerment (e.g., proof that a certain number of persons will be 


exposed…or that a [resource] will be contaminated to a specific degree).’” Interfaith Cmty. 


Org., 399 F.3d at 259 (quoting Conservation Chem. Co., 619 F. Supp. at 194); see also 


Burlington N. & Santa Fe Ry. Co., 505 F.3d at 1021 (same).  Rather, an endangerment is 


substantial if there is “reasonable cause for concern that someone or something may be exposed 


to risk of harm by release, or threatened release, of hazardous substances in the event remedial 


action is not taken.” Burlington N. & Santa Fe Ry. Co., 505 F.3d at 1021; see also Apalachicola 


Riverkeeper, 954 F. Supp. 2d at 459 (visible sheen from offshore oil spill sufficiently alleged 


substantial endangerment to overcome a motion to dismiss).  


Although not required, the United States is presenting proof quantifying the excess 


lifetime cancer risks from Denka’s chloroprene emissions. See Ex. D Attach. 9.  Here, more than 
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ten thousand Parish residents, including as many as one thousand that are younger than five years 


old, are being exposed to a serious risk of harm from Denka’s carcinogenic chloroprene 


emissions.  See Ex. C ¶¶s 29, 32, and 37. There is ample reason to have cause for concern. The 


air monitoring data are clear. See Ex. E. They show that people who live close to the Facility 


are currently exposed to average levels of chloroprene that are estimated to result in lifetime 


excess cancer risks that may reach more than fourteen times greater than the EPA’s presumptive 


1-in-10,000 threshold (i.e., 14-in-10,000, or roughly 1-in-1,000). See Ex. D ¶ 62, Ex. E, and 


Ex. C ¶¶s 22 and 29-30.  People living more than two miles away from the Facility are being 


exposed to a greater than 1-in-10,000 lifetime excess cancer risk. See Ex. D ¶¶s 65, 67 and Ex. 


E; see also Ex. C ¶¶s 22 and 29-30. The affected population includes the most vulnerable among 


them – infants, as well as young children who attend the local elementary school and live nearby. 


See Ex. C ¶¶s 32, 37, and 44-45 and Ex. E. And some of the affected people have lived in the 


Parish and breathed the air there for decades. See Ex. C ¶¶s 49 and 50.  The risks to the 


surrounding communities from breathing Denka’s carcinogenic chloroprene emissions are 


substantial. 


It is not necessary to prove that actual harm – meaning, in this case, proof of a 


measurable increase in cancer incidence or resulting deaths – is afflicting Parish residents in 


order to establish that Denka’s chloroprene emissions are causing a substantial endangerment 


under 42 U.S.C. § 7603. See Cox, 256 F.3d at 299.  The caselaw is clear that no actual injury 


need ever occur. See id.; see also Ethyl Corp. v. Env’t Prot. Agency, 541 F.2d 1, 13 (D.C. Cir. 


1976). Serious threatened or potential harm suffices.  See Apalachicola Riverkeeper, 954 F. 


Supp. 2d at 459; Dague v. City of Burlington, 935 F.2d 1343, 1356 (2d Cir. 1991) (affirming 


finding that landfill presented imminent and substantial endangerment under RCRA). The 
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unacceptably high lifetime excess cancer risks caused by breathing Denka’s chloroprene 


emissions are exactly this type of serious or potential harm. 


It also does not matter that estimating cancer risk necessarily tolerates some scientific 


uncertainty.  See NRDC, Inc., 824 F.2d at 1165 (recognizing “the inherent limitations of risk 


assessment and the limited scientific knowledge of the effect of exposure to carcinogens at 


various levels”); see also Apex Oil Co., 2008 WL 2945402, at *79 (explaining that the United 


States need not meet a standard of “exactitude” to prove up an endangerment).  The point of 42 


U.S.C. § 7603 and its statutory brethren is to authorize courts to intervene and prevent the worst 


public health outcomes from ever happening.  Therefore, “‘if an error is to be made in applying 


the endangerment standard, the error must be made in favor of protecting public health, welfare 


and the environment.’” Interfaith Cmty. Org., 399 F.3d at 259 (quoting Conservation Chem. 


Co., 619 F. Supp. at 194); see also Burlington N. & Santa Fe Ry. Co., 505 F.3d at 1021 (same). 


E. The Facility “is presenting” an imminent and substantial endangerment 


Long-term average chloroprene concentrations – and the resulting unacceptably high 


cancer risks to Parish residents – will not meaningfully decrease without intervention.  See Ex. D 


¶¶s 62, 69–70, and Attach 2 (showing consistent TRI air emission data for the three most recent 


reported years); see also Ex. I ¶ 54.  Denka’s Facility “is presenting” an imminent and substantial 


endangerment to public health and welfare.  See 42 U.S.C. § 7603.  


Any difference in statutory language between 42 U.S.C. § 7603 – which includes the 


phrase “is presenting” – and other endangerment statutes like RCRA – that include the phrase 


“may present” – is immaterial here.22  The legislative history of 42 U.S.C. § 7603 makes clear 


22 Some courts that have considered other endangerment statutes, such as RCRA’s, note that 
“may” is an operative and more probabilistic term.  See, e.g., Mallinckrodt, Inc., 471 F.3d at 287-
89 (citing decisions that “emphasized the preeminence of the word ‘may’ in defining the degree 
of risk needed to support [an imminent and substantial endangerment claim]”). 
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that Congress did not intend that section to result in less protection for public health or the 


environment than other environmental endangerment statutes. To the contrary, the statute’s 


legislative history explains that 42 U.S.C. § 7603 was intended to match the other endangerment 


statutes, including the Clean Water Act’s analogue, which also uses the phrase “is presenting.” 


See S. Rep. No. 101-228 (1989), 1990 U.S.C.C.A.N. 3385, 3753; see also 33 U.S.C. § 1364(a).  


Even assuming 42 U.S.C. § 7603 requires a higher standard than the other endangerment 


statutes, the cancer risks caused by Denka’s chloroprene emissions meet that standard. 


II. Public Health in St. John the Baptist Parish is Likely to Suffer Irreparable 
Harm Without the Requested Preliminary Injunctive Relief 


The Court can presume that irreparable harm exists if it finds that the United States is 


likely to prove that Denka’s chloroprene emissions are presenting an imminent and substantial 


endangerment to public health.  See, e.g., White v. Carlucci, 862 F.2d 1209, 1211 (5th Cir. 1989) 


(“irreparable harm need not be proven if (1) the injunctive relief is sought pursuant to statute by 


the appropriate government officer or agency and (2) all of the statutory prerequisites are met”); 


United States v. Hayes Int’l Corp., 415 F.2d 1038, 1045 (5th Cir. 1969); see also Marine Shale 


Processors, 81 F.3d at 1358-59 (“when the United States or a sovereign state sues in its capacity 


as protector of the public interest, a court may rest an injunction entirely upon a determination 


that the activity at issue constitutes a risk of danger to the public”).  This presumption of 


irreparable harm logically flows from the predicate finding that an imminent and substantial 


endangerment to public health or welfare exists.  See Amoco Prod. Co. v. Vill. of Gambell, 


Alaska, 480 U.S. 531, 545 (1987) (“[e]nvironmental injury, by its nature, can seldom be 


adequately remedied by monetary damages and is often permanent or at least of long duration, 


i.e., irreparable”); see also City of Painesville, Ohio, 644 F.2d at 1194 (finding it “unnecessary” 


to hold a hearing to determine the presence of irreparable injury). 
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This presumption also serves Congress’ intent that the environmental endangerment 


statutes, like 42 U.S.C. § 7603, should enhance courts’ traditional equitable powers.  See United 


States v. Waste Indus., Inc., 734 F.2d 159, 165 (4th Cir. 1984).  One manifestation of these 


enhanced powers is “a more lenient standard than the traditional requirement of threatened 


irreparable harm” to establish the need for a preliminary injunction.  See Price, 688 F.2d at 211 


(citing legislative history of the Safe Drinking Water Act and RCRA).  As explained above, 


courts uniformly hold that it is not necessary to prove that actual harm to public health is 


occurring in order to establish that an endangerment exists.  See, e.g., Cox, 256 F.3d at 299; see 


also Interfaith Comm. Org., 399 F.3d at 258.  This more lenient standard for irreparable harm – 


i.e., needing to show only threatened or potential harm – is therefore met if the United States 


proves it is likely to succeed on the merits of its claim that the unacceptably high lifetime excess 


cancer risks caused by breathing Denka’s chloroprene emissions are an imminent and substantial 


endangerment to public health and welfare.  See id. 


Regardless of whether the Court presumes irreparable harm or engages in a more 


searching analysis of this Winter factor, the result is the same.  The same facts that demonstrate 


the United States’ likelihood of success on the merits – rapidly accumulating excess cancer risks 


caused by exposure to unacceptably high levels of a mutagenic carcinogen – also demonstrate 


that Parish residents will continue to suffer irreparable harm without the requested injunctive 


relief. And it is the irreparability of the threatened harm, not the magnitude of it, that should 


drive the Court’s conclusion.  See Callaway, 489 F.2d at 575. 


Breathing chloroprene causes irreparable harm.  See Winter, 555 U.S. at 22.  It causes 


mutations in the DNA of the people breathing it.  See Ex. F ¶¶s 34-36 and 43.  No amount of 


money can reverse this harm – the lingering and latent biological mechanism by which breathing 
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chloroprene increases cancer risk. See Daniels Health Scis., L.L.C., 710 F.3d at 585 (defining 


irreparable harm as “harm for which there is no adequate remedy at law,” such as monetary 


damages); accord Janvey v. Alguire, 647 F.3d 585, 600 (5th Cir. 2011).  Like environmental 


damage, harm to public health and welfare can “seldom be adequately remedied by money 


damages and is often permanent or at least of long duration, i.e. irreparable.” Amoco, 480 U.S. at 


545; see also Shell Offshore Inc. v. Greenpeace, Inc., 864 F. Supp. 2d 839, 851 (D. Alaska 2012) 


(“demonstrated risks to health and safety constitute the type of irreparable harm for which there 


is no adequate remedy at law.”). 


Without the requested injunction, the cancer risks that flow from Denka’s mutagenic 


chloroprene emissions will continue. See Monumental Task Comm., Inc., 157 F. Supp. 3d at 


582-83 (“[p]erhaps the single most important prerequisite for the issuance of a preliminary 


injunction is a demonstration that if it is not granted the applicant is likely to suffer irreparable 


harm before a decision on the merits can be rendered”); see also Ex. D ¶¶s 69–70. Indeed, some 


of the highest short-term levels of chloroprene emitted from Denka’s Facility were detected in 


just the past few months – for instance, a recent monitoring result at Denka’s Western Site, just a 


few hundred feet from the Fifth Ward Elementary School, measured almost 600 times greater 


than 0.2 ug/m3 on a school day. See Ex. D ¶ 62. And the higher the average concentration of 


chloroprene people living near Denka’s facility are exposed to, the faster their associated cancer 


risk will exceed “acceptable” levels.  See Ex. D Attach. 10 & 11. 


III. Congress’ Statutory Priority to Protect Public Health and Welfare Tips the 
Balance of Equities in the United States’ Favor 


Congress chose unambiguous text in 42 U.S.C. § 7603 to express the “extraordinary 


weight” it places on the public interest at stake here – protecting public health and welfare from 


endangerments caused by air pollution like Denka’s carcinogenic chloroprene emissions.  See 
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Marine Shale Processors, 81 F.3d at 1358-59. 42 U.S.C. § 7603 authorizes action 


“[n]otwithstanding” any other part of the Clean Air Act. The statutory text thus puts a heavy 


“‘congressional thumb on the scale’” in favor of protecting the public health and welfare of 


Parish residents.  See Mallinckrodt, Inc., 471 F.3d at 296-97; 23 Amoco, 480 U.S. at 545. That 


thumb definitively tips the balance of equities required under Winter in the United States’ favor, 


even though the Court can grant the requested preliminary injunction without a balancing of the 


equities.  See, e.g., Amoco, 480 U.S. at 545 (if environmental injury is sufficiently likely, “the 


balance of harms will usually favor the issuance of an injunction”); cf. Winter, 555 U.S. at 20.24 


Even without any presumption, the equities favor the United States here.  Protecting 


thousands of Parish residents from the ongoing public health threats from Denka’s chloroprene 


emissions outweighs any financial costs or inconvenience to Denka contemplated by the United 


States’ requested relief. See Andritz Sundwig GmbH v. United States, Civ. No. 4:18-2061, 2018 


WL 3218006, at *11 (S.D. Tex. 2018) (government interest in protecting pine forests “heavily 


outweighs” any financial harm to company); United States v. Gear Box Z Inc., 526 F. Supp.3d 


522, 529 (D. Ariz. 2021) (financial loss to company from government injunction does not 


outweigh the harm to human health and the environment at issue); League of Wilderness Def. v. 


23 Mallinckrodt, Inc. involves a permanent, not preliminary, injunction.  But the standards are 
“‘essentially the same.’” 4 Aces Enterprises, LLC v. Edwards, 479 F. Supp.3d 311, 322 (E.D. 
La. 2020) (quoting Winter, 555 U.S. at 32). 


24 Several courts have explained that “when the plaintiff is a governmental entity…and the 
activity may endanger public health, injunctive relief is proper without undertaking a balancing 
of the equities.” United States v. Prod. Plated Plastics, Inc., 762 F. Supp. 722, 728 (W.D. Mich. 
1991); see also United States v. Bethlehem Steel Corp., 38 F.3d 862, 867-68 (7th Cir. 1994) 
(finding that it was “not improper for the district court to have awarded injunctive relief … 
without conducting an equitable balancing.”); U.S. Envtl. Prot. Agency v. Envtl. Waste Control, 
Inc., 917 F.2d 327, 332 (7th Cir. 1990) (“where the plaintiff is a sovereign and where the activity 
may endanger the public health, ‘injunctive relief is proper, without resort to balancing.’”); 
Envtl. Def. Fund, Inc. v. Lamphier, 714 F.2d 331, 337-38 (4th Cir. 1983). 
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Forsgren, 184 F. Supp. 2d 1058, 1070-71 (D. Or. 2002) (potential harm to environment 


outweighs even a certain financial loss).  It is also technically feasible for Denka to comply with 


the preliminary injunction, which requires specific actions that are focused on reducing the 


Facility’s chloroprene emissions.  See Ex. G ¶¶s 30, 46, 48-55, 58, 60-61, 63-67, 72-73, 76-79, 


84, 86-88, and 90-92.  And Denka has not revealed that it is financially unable to do so.25 The 


required actions will cost money, more than what Denka has already commendably spent to 


reduce chloroprene emissions since purchasing the Facility.  But the actions under the 2017 State 


AOC were simply not enough to end the endangerment that the Facility’s chloroprene emissions 


continue to cause. 


Parish residents have few viable alternatives to reduce the cancer risks they are exposed 


to because of Denka’s chloroprene emissions.  They should not be forced to choose between 


continuing to suffer these risks or fleeing their homes in order to escape them.  Some people 


have lived in their homes for years. See Ex. C ¶¶s 49 and 50.  The balance of equities tips in the 


United States’ favor. 


IV. The Injunction is in the Public Interest 


Fifth Circuit law allows this Court to rest injunction entirely upon a determination that 


activity at issue constitutes a risk of danger to the public.  See Marine Shale Processors, 81 F.3d 


at 1359.  Nevertheless, for many of the reasons already discussed, the United States’ requested 


preliminary injunction is in the public interest. See Winter, 555 U.S. at 20 and 26.  


25 The Court may consider the finances of Denka’s parent companies – Mitsui & Co. Ltd. 
(“Mitsui”) and Denka Company Limited (“Denka Ltd.”) – when assessing Denka’s ability to 
finance the requested relief.  Courts may consider the financial condition of a parent company 
when evaluating the economic impact of, for example, assessing a civil penalty, even where the 
parent is not a named party to the action and the corporate veil has not been pierced.  See, e.g., 
United States v. Allegheny Ludlum Corp., 187 F. Supp. 2d 426, 442 (W.D. Pa. 2002), rev’d in 
part on other grounds, 366 F.3d 164 (3d Cir. 2004) (assessing Clean Water Act penalty); United 
States v. Munic. Auth. of Union Twp., 150 F.3d 259, 268 (3d Cir. 1998) (same). 
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“Enforcement of the environmental laws is in the public interest.” Matter of 


Commonwealth Oil Ref. Co., Inc., 805 F.2d 1175, 1190 (5th Cir. 1986).  Issuing the preliminary 


injunction serves both the specific interest expressed in 42 U.S.C. § 7603 and the Clean Air 


Act’s overarching purpose as expressed in 42 U.S.C. § 7401(b)(1).  Reducing unacceptably high 


cancer risks to infants, children, and adults in St. John the Baptist Parish fully aligns with 


“protect[ing] and enhance[ing] the quality of the Nation’s air resources so as to promote the 


public health and welfare and the productive capacity of its population.”  42 U.S.C. § 7401(b)(1). 


The Court’s action is needed here to guard that public interest. 


CONCLUSION 


For these reasons, the United States asks this Court to grant this motion and issue the 


proposed Preliminary Injunction Order. 


Respectfully submitted, 


FOR THE UNITED STATES OF AMERICA 


TODD KIM 
Assistant Attorney General 
Environment and Natural Resources Division 
United States Department of Justice 


s/Steven D. Shermer 
Trial Attorney: STEVEN D. SHERMER 


Senior Attorney 
District of Columbia Bar No. 486394   
DAVIS H. FORSYTHE 
Senior Counsel 
HANNAH L. FRAZIER 
Trial Attorney 
Environmental Enforcement Section 
Environment and Natural Resources Division 
United States Department of Justice 
P.O. Box 7611 
Washington, DC  20044-7611 
(202) 514-1134 
Steven.Shermer@usdoj.gov 
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OF COUNSEL: 


ROBERT PARRISH 
Attorney-Advisor 
U.S. Environmental Protection Agency 
Office of Civil Enforcement, Air Enforcement Division 
1200 Pennsylvania Avenue, NW (2242A) 
Washington, D.C. 20460 


JUSTIN LANNEN 
Assistant Regional Counsel 
U.S. Environmental Protection Agency, Region 6 
1201 Elm Street, Suite 500 (ORCEA) 
Dallas, TX 75270 


36 





		INTRODUCTION

		BACKGROUND

		Factual Background

		A. Thousands of People Live Near Denka’s Facility and Breathe its Chloroprene Emissions

		B. The Facility’s Operations Produce Carcinogenic Chloroprene Emissions

		C. Chloroprene is a potent, likely human carcinogen

		D. People in St. John the Baptist Parish should not be exposed to a  greater than 1-in-10,000 risk of contracting chloroprene related cancers

		E. Air Monitoring Shows Average Chloroprene Levels Consistently Much Greater Than 0.2 µg/m3

		F. The Proposed Preliminary Injunctive Relief is Feasible and Tailored to Reduce Denka’s Chloroprene Emissions



		Legal Background

		A. 42 U.S.C. § 7603 – Clean Air Act Section 303

		B. Standard for Preliminary Injunctions in Statutory Enforcement Cases





		ARGUMENT

		I. The United States is Likely to Prove that Denka’s Carcinogenic Chloroprene Emissions Constitute an Imminent and Substantial Endangerment

		A. Denka’s Facility is a “pollution source”

		B. Denka is “causing or contributing to” the chloroprene pollution

		C. Denka is a “person”

		D. The increased cancer risk from Denka’s chloroprene emissions is presenting an “imminent and substantial endangerment”

		1. Unacceptably high cancer risks are an actionable endangerment.

		2. The endangerment from Denka’s chloroprene emissions is imminent; the threat they pose is present now.

		3. Cancer risks that are more than 14 times greater than the EPA’s presumptive ceiling constitute a substantial endangerment.



		E. The Facility “is presenting” an imminent and substantial endangerment



		II. Public Health in St. John the Baptist Parish is Likely to Suffer Irreparable Harm Without the Requested Preliminary Injunctive Relief

		III. Congress’ Statutory Priority to Protect Public Health and Welfare Tips the Balance of Equities in the United States’ Favor

		IV. The Injunction is in the Public Interest



		CONCLUSION










 
 
 
 


    
 


 


   


 


 


 
  


Case 2:23-cv-00735-CJB-MBN Document 9-3 Filed 03/20/23 Page 1 of 13 


United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 


United States’ Motion for Preliminary Injunction 


Exhibit A 







 
 


 
 


 
 


    
         
        
         
           
          


     
   


          
        
         


 
 


 
  


    


  


     


       


    
   


 


    


   


 


   


 


__________________________________________ 


Case 2:23-cv-00735-CJB-MBN Document 9-3 Filed 03/20/23 Page 2 of 13 


IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANA 


UNITED STATES OF AMERICA, ) 
) 


Plaintiff, ) 
) 


v. ) Civil Action No. 2:23-cv-735 
) 


DENKA PERFORMANCE ELASTOMER, LLC ) Judge Carl J. Barbier 
and DUPONT SPECIALTY PRODUCTS USA, ) 
LLC. ) Magistrate Judge Michael North 


) 
Defendants. ) 


__________________________________________) 


[PROPOSED] PRELIMINARY INJUNCTION ORDER 


Upon consideration of Plaintiff United States’ Motion for a Preliminary Injunction and 


the response of Defendant Denka Performance Elastomer, LLC (“Denka”), and for the reasons 


set forth in the Findings of Fact and Conclusions of Law, it is HEREBY ORDERED: 


Denka must immediately cease chloroprene and neoprene production at its neoprene 


manufacturing operations at the Pontchartrain Works Site in St. John the Baptist Parish, 


Louisiana (the “Facility”) unless it completes the requirements of Paragraphs 1 - 8: 


1. Access and Coordination Between Denka and DuPont to Effectuate This 
Order. 


Effective immediately, Denka must provide the United States and its employees, 


representatives, and contractors, with immediate, unimpeded access to the Facility and to areas 


with any ancillary operations and facilities related to the Facility that are under Denka’s control, 


to monitor compliance with this Order, including by conducting inspections, monitoring, and 


sampling to evaluate the generation, storage, handling, and emission of chloroprene at and from 


the Facility. 
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Effective immediately, Denka must make all necessary efforts to secure DuPont Specialty 


Products USA, LLC’s (“DuPont’s”) consent under the terms of their Ground Lease to all 


construction and other necessary actions for Denka to comply with this Order and any 


subsequent order issued by the Court in this matter. 


2. Capture and Control of Chloroprene Emissions from 
Polymerization Kettle Strainers and Emulsion Stripper Feed Line Strainers. 


a. By no later than 30 days after the date of this Order or sooner if Denka is able, for 


Large Polymerization Kettles #3, #4, and #5, each time any strainer is opened (and until all 


strainers are closed) and at all times when any chloroprene-containing waste material is present 


in the existing enclosure, Denka must: 


i. Close the doors to the enclosure, close the enclosure’s louvres, and seal 
the gaps in the enclosure walls where the strainers enter into the enclosure. 


ii. Take all necessary actions to optimize operation of the negative pressure 
in the existing enclosure in accordance with 40 C.F.R. Part 51 Appendix 
M, Method 204 (“EPA Method 204”) so as to prevent emissions from the 
enclosure into the Poly Building. 


iii. Ensure sufficient airflow at all times from the enclosure into the air rich 
vent header to ensure that the chloroprene emissions captured by the 
enclosure are routed to the Facility’s existing regenerative thermal 
oxidizer (“RTO”) or to an alternate control device that achieves at least an 
identical destruction efficiency. Denka must operate the RTO in 
accordance with its highest achievable destruction efficiency, and in no 
case less than the destruction efficiency required by the Facility’s Title V 
Operating Permits. 


iv. To the extent that the existing enclosure for Large Polymerization Kettles 
#3, #4, and #5 cannot immediately meet the requirements of EPA Method 
204, Denka must re-design, construct, and operate this enclosure in 
accordance with EPA Method 204 and the requirements of this Paragraph 
by no later than 30 days from the date of this Order. 


b. By no later than 30 days after the date of this Order or sooner if Denka is able, for 


Large Polymerization Kettles #1 and #2, Denka must install a temporary enclosure or enclosures 


around the strainers for Large Polymerization Kettles #1 and #2 and the emulsion stripper feed 
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line strainers.  This enclosure or enclosures must be used to capture emissions within the 


enclosure and route them via a closed vent system to the Facility’s existing RTO or to an 


alternate control device that achieves at least an identical destruction efficiency.  Each time any 


strainer is opened (and until all strainers are closed) and at all times when any chloroprene-


containing waste material is present in the temporary enclosure, Denka must: 


i. Close the doors to the temporary enclosure and any louvres.  


ii. Take all necessary actions to optimize the operation of the negative 
pressure in the temporary enclosure so as to prevent emissions from the 
enclosure into the Poly Building. 


iii. Ensure sufficient airflow at all times from the temporary enclosure directly 
into the air rich vent header to ensure that chloroprene emissions in the 
enclosure are routed to the Facility’s existing RTO or to an alternate 
control device that achieves at least an identical destruction efficiency.  
Denka must operate the RTO in accordance with its highest achievable 
destruction efficiency, and in no case less than the destruction efficiency 
required by the Facility’s Title V Operating Permits. 


c. By no later than 150 days after the date this Order or sooner if Denka is able, for 


Large Polymerization Kettles #1 and #2, Denka must design, construct, and operate a permanent 


enclosure or enclosures for the strainers for Large Polymerization Kettles #1 and #2 and the 


emulsion stripper feed line strainers in accordance with EPA Method 204. After the permanent 


enclosure or enclosures are built, each time any strainer is opened (and until all strainers are 


closed) and at all times when any chloroprene-containing waste material is present in the 


enclosure, Denka must: 


i. Close the doors to the permanent enclosure and close the enclosure’s 
louvres.  


ii. Take all necessary actions to optimize the operation of the negative 
pressure in the permanent enclosure so as to prevent emissions from the 
enclosure into the Poly Building. 


iii. Ensure sufficient airflow at all times from the enclosure directly into the 
air rich vent header to ensure that the chloroprene emissions captured in 
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the permanent enclosure are routed to the Facility’s existing RTO or to an 
alternate control device that achieves at least an identical destruction 
efficiency.  Denka must operate the RTO in accordance with its highest 
achievable destruction efficiency, and in no case less than the destruction 
efficiency required by the Facility’s Title V Operating Permits. 


3. Capture and Control of Chloroprene Emissions from Coagulated Polymer 
Waste Generated by the Polymerization Kettle Strainers and Emulsion 
Stripper Feed Line Strainers. 


Effective immediately, Denka must collect and transport all solid, semi-solid, and liquid 


wastes generated in the polymerization kettle strainers, emulsion stripper feed line strainers, and 


unstripped emulsion storage tanks (collectively referred to as “Coagulated Polymer Waste”) in 


wheeled containers (a.k.a. “buggies”) or drums that are closed, gasketed, and sealed.  The 


wheeled containers or drums must have sealed covers that limit emissions of volatile organic 


compounds (“VOCs”) from the wheeled containers or drums to less than 100 parts per million 


(ppm).  The wheeled containers or drums also must have a sealed valve that allows the closed 


wheeled containers or closed drums to be connected to a closed vent system such that emissions 


are vented to the Facility’s existing RTO or to an alternate control device that achieves at least an 


identical destruction efficiency.  Denka must operate the RTO in accordance with its highest 


achievable destruction efficiency, and in no case less than the destruction efficiency required by 


the Facility’s Title V Operating Permits. Denka must manage collection, treatment, and disposal 


of Coagulated Polymer Waste in accordance with the Appendix to this Order. 


Within 90 days of the date of this Order or sooner if Denka is able, Denka must: a) to the 


extent that any wastewater contained in the wheeled containers or drums is treated or disposed of 


at the Facility, route and treat that wastewater via fully enclosed hard-piping to the Facility’s 


existing aeration tank and ensure that it achieves a minimum 98% stripping efficiency and b) 


route the emissions from the existing aeration tank to the Facility’s existing RTO or to an 


alternate control device that achieves at least an identical destruction efficiency. Denka must 
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operate the RTO in accordance with its highest achievable destruction efficiency, and in no case 


less than the destruction efficiency required by the Facility’s Title V Operating Permits. Within 


45 days of the date of this Order, Denka must file with Court, as part of the Monthly Report 


required by Paragraph 8, a detailed description of its actions to comply with this paragraph. 


4. Capture and Control of Chloroprene Emissions from Tank and Vessel 
Maintenance. 


Within 30 days of the date of this Order or sooner if Denka is able, Denka must comply 


with the following requirements for cleaning and maintenance of any chloroprene-containing 


tank, vessel, or process equipment at the Facility. Cleaning and maintenance activities include 


any activities, including but not limited to vessel steaming and nitrogen sweeps, where: a) a 


chloroprene-containing tank, vessel, or process equipment may be opened to the atmosphere and 


chloroprene-containing vapors may be released into the atmosphere or b) chloroprene-containing 


wastewater will be generated.  Cleaning and maintenance activities include all preparatory steps 


before opening a vessel to the atmosphere, such as de-inventorying, de-gassing, de-pressurizing, 


draining, and decontaminating a vessel, as well as all steps needed to return the vessel to service. 


During all times that Denka is performing cleaning or maintenance activities of any chloroprene-


containing vessel or process equipment at the Facility: 


a. Control of vapor streams: Denka must route all chloroprene emissions from 
the vessel via a closed vent system to the Facility’s existing RTO or to an 
alternate control device that achieves at least an identical destruction 
efficiency. Denka must operate the RTO in accordance with its highest 
achievable destruction efficiency, and in no case less than the destruction 
efficiency required by the Facility’s Title V Operating Permits. Denka must 
not open the vessel to the air until: 


i. Denka clears residual vapor and residual process materials adhering to 
the vessel, equipment, and piping walls, as well as adhering to 
associated mechanical equipment and piping, through a suitable 
technique or techniques such as water washing or sweeping with 
nitrogen gas or steam; and 
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ii. The chloroprene concentration in the vapor exiting the vessel is no 
more than 1 part per million by volume (ppmv), as measured by a 
suitable detector or monitor located where the gases are vented to the 
closed vent system.  Within seven days of this Order, Denka must 
submit a report to the Court that describes how this monitoring 
requirement will be met. 


b. Control of wastewater streams: Denka must route all chloroprene-containing 
wastewater generated from a vessel or process equipment during cleaning and 
maintenance activities, such as during water-washing (including agitation 
procedures), via fully enclosed hard-piping directly to the Aeration Tank 
(Emission Id. 5-95) or a new aeration tank that is demonstrated to achieve air 
stripping of chloroprene from incoming wastewater streams with at least a 
98.0% stripping efficiency.  If Denka uses a condenser (portable or otherwise) 
to condense steam used to steam sweep the vessel, all condensate must be 
controlled as required by this sub-paragraph. 


c. Denka must comply with the procedure for cleaning Unstripped Emulsion 
Storage Tanks (UESTs) proposed to the Louisiana DEQ on September 9, 
2022, including the requirement to route emissions from the UESTs during 
cleaning to the Facility’s existing RTO or to an alternate control device that 
achieves at least an identical destruction efficiency, except that all wastewater 
generated from this water washing procedure must be routed to the Aeration 
Tank (Emission Id. 5-95), Air Sparging Tank, or an alternate aeration tank 
that achieves air stripping of chloroprene from incoming wastewater streams 
with at least a 98.0% stripping efficiency. Denka must operate the RTO in 
accordance with its highest achievable destruction efficiency, and in no case 
less than the destruction efficiency required by the Facility’s Title V 
Operating Permits. 


5. Control of Chloroprene Emissions from RTO Bypass Vent 


Within 30 days of the date of this Order or sooner if Denka is able, Denka must file with 


the Court a detailed plan to eliminate chloroprene emissions from the RTO Bypass Vent (Source 


ID 1700-97) during all periods of planned shutdown of the RTO.  Denka must implement this 


plan as a standard operating procedure at the Facility, notwithstanding any permitted allowance 


for uncontrolled chloroprene emissions from the RTO Bypass Vent pursuant to 40 C.F.R. 


§ 63.119(e) or any Title V operating permit, during all periods of planned shutdown of the RTO 


following entry of this Order. 
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The plan must require Denka to take all necessary actions to: a) minimize any planned 


maintenance that results in shutdown of the entire RTO; b) sequence and time shutdown of the 


RTO for planned maintenance activities only when the emission sources that are controlled by 


the RTO are also shutdown and the RTO is not needed to control chloroprene emissions from 


them; and c) if it remains necessary to shutdown the RTO for planned maintenance, use 


temporary backup control methods – such as a portable thermal oxidizer or oxidizers that achieve 


equivalent chloroprene destruction efficiency to the RTO – to control chloroprene emissions 


until the RTO can be restarted. 


6. Capture and Control of Chloroprene Emissions from the Poly Building. 


a. Closing Manways on Stripped Emulsion Storage Tanks and Blender Tanks. 


Effective immediately, Denka must ensure that the upper manways on Stripped Emulsion 


Storage Tanks #1, #2, #3, #4, #5, and #6 and Blender Tanks #1 and #2 are closed when the 


manways are not in use.  Within seven days of the date of this Order, Denka must install signage 


in the Poly Building to reflect this requirement, and update its operating procedures to require 


Facility personnel and contractors to close each of the above-listed manways when not being 


used. 


b. Enhanced Leak Detection and Repair (LDAR) procedures within the Poly 


Building. Effective immediately, Denka must perform twice-monthly inspections in accordance 


with 40 C.F.R. Part 60, Appendix A-7, Method 21 (“Method 21”), of all components (i.e., 


valves, connectors, pumps, and hatch seals on tanks and vessels) in the Poly Building to 


determine whether they are emitting more than 500 ppm of VOCs, except that Denka must 


immediately lower its leak detection and repair action threshold for valves to no more than 200 


ppm of VOCs. If Denka’s current operating procedures require more frequent LDAR monitoring 


or apply a lower action threshold to any component(s), Denka must maintain those more 
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stringent requirements as to those components. Denka shall promptly repair any component 


found to be emitting at or above the targeted threshold of VOCs. 


c. Within 14 days of the date of this Order or sooner if Denka is able, Denka must 


implement the following LDAR procedures at the Neoprene Unit, Chloroprene Unit (including 


the ACR Unit), and HCl Recovery Unit: a) perform monthly Method 21 monitoring of all 


components (i.e. valves, connectors, pumps, and hatch seals on tanks and vessels) and promptly 


repair any component found to be emitting at or above the targeted threshold of VOCs; b) lower 


the leak detection and repair action threshold for valves to no more than 200 ppm VOCs; and c) 


replace valves and valve packings requiring replacement with low-emission (“low-e”) 


technology certified not to exceed a 100 ppm leak threshold. 


d. Within 90 days of the date of this Order or sooner if Denka is able, Denka must 


file with the Court, as part of the Monthly Report required by Paragraph 8, a detailed plan to 


capture the chloroprene emissions from all chloroprene emission sources in the Poly Building, 


and route them via a closed vent system to the Facility’s existing RTO or to an alternate control 


device that achieves at least an identical destruction efficiency. Sources to be controlled within 


the Poly Building include but are not limited to the five polymerization kettles, the strainers 


associated with the polymerization kettles and the emulsion stripper feed line, and fugitive 


emissions. The plan’s requirements must be implemented by no later than 180 days after being 


ordered by the Court to do so. 


7. Development of Plan to Capture Chloroprene Emissions from Wastewater 
Sources at the Facility. 


Within 30 days of the date of this Order or sooner if Denka is able, Denka must file with 


the Court, as part of the Monthly Report required by Paragraph 8, a detailed plan to enclose and 


control all process wastewater and maintenance wastewater that contains chloroprene by routing 
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that wastewater to one or more aeration tanks via fully enclosed hard-piping.  The aeration 


tank(s) identified in the plan must: 


a. have a fixed roof that operates with no more than 100 ppmv fugitive VOC 
emissions and routes emissions from the tank to a closed vent system; 


b. be demonstrated to achieve air stripping of chloroprene from incoming 
wastewater streams with at least a 98.0% stripping efficiency; and 


c. be routed via a closed vent system to the Facility’s existing RTO or to an 
alternate control device that achieves at least an identical destruction 
efficiency. Denka must operate the RTO in accordance with its highest 
achievable destruction efficiency, and in no case less than the destruction 
efficiency required by the Facility’s Title V Operating Permits. 


Within 30 days of the date of this Order or sooner if Denka is able, Denka must also file 


with the Court, as part of the Monthly Report required by Paragraph 8, a plan for how it will 


cease using the Outside Brine Pit to handle, store, treat, or dispose of any chloroprene-containing 


wastes (including stormwater runoff). 


Both plans’ requirements must be implemented by no later than 120 days after being 


ordered by the Court to do so. 


8. Development of Plan to Capture Chloroprene Emissions from East and West 
Neoprene Wash Belts. 


Within 30 days of the date of this Order or sooner if Denka is able, Denka must file with 


the Court, as part of the Monthly Report required by Paragraph 8, a detailed plan to capture the 


chloroprene emissions from the east and west neoprene wash belts, including their associated 


squeeze rolls, and route them via a closed vent system to the Facility’s existing RTO or to an 


alternate control device that achieves at least an identical destruction efficiency. The plan must 


demonstrate that Denka will design, construct, and operate these enclosures in accordance with 


EPA Method 204.  The plan’s requirements must be implemented by no later than 180 days after 


being ordered by the Court to do so. 
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9. Reporting. 


On or before the first day of each month following the entry of this Order, Denka must 


file with the Court a “Monthly Report” regarding Denka’s progress in complying with this 


Order.  The Monthly Report must include: 


a. A detailed description of Denka’s progress in complying with each of this 
Order’s requirements, including a narrative description of the specific steps 
Denka has taken to meet each requirement; 


b. A detailed description of any non-compliance with this Order, including a 
description of the dates, times, and locations or the non-compliance, an 
explanation of the non-compliance and its underlying causes, and the 
proposed measures and implementation schedule Denka is taking to correct 
the non-compliance; and 


c. All monitoring data collected by Denka or its contractors in the prior month 
from its 21 diffusion tube monitors located on the Facility’s perimeter, its six 
24-hour canisters, and any other monitoring data collected to assess or 
quantify the Facility’s chloroprene emissions or Denka’s compliance with this 
Order. 


If Denka fails to comply with any requirement of the Order, in addition to the reporting required 


above, it must promptly notify the Court. 


SO ORDERED. 


________________________ _______________________________________ 
Date UNITED STATES DISTRICT JUDGE 


EASTERN DISTRICT OF LOUISIANA 
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Appendix to Preliminary Injunction Order 


Management and Control of Coagulated Polymer Waste from 
Polymerization Kettle Strainers and Emulsion Stripper Feed Line Strainers 


Immediately after Coagulated Polymer Waste is removed from a polymerization kettle 


strainer or emulsion stripper feed line strainer, Denka must: a) load the Coagulated Polymer 


Waste into a wheeled container or drum; b) insert an air sparge through the center of the loaded 


Coagulated Polymer Waste; c) fill the wheeled container or drum with water so that the 


coagulated polymer waste is submerged; d) close and seal the wheeled container or drum; and e) 


route the emissions vented from the wheeled container’s or drum’s valve via a closed vent 


system to the Facility’s existing RTO or to an alternate control device that achieves at least an 


identical destruction efficiency. Denka must operate the RTO in accordance with its highest 


achievable destruction efficiency, and in no case less than the destruction efficiency required by 


the Facility’s Title V Operating Permits. 


Denka must complete the steps required by the previous paragraph while the wheeled 


container or drum is inside the polymerization kettle strainer enclosure or the emulsion stripper 


feed line strainer enclosure.  Before the wheeled container or drum is closed and sealed, Denka 


must capture chloroprene emissions from the wheeled container or drum and route the emissions 


via a closed vent system to the Facility’s existing RTO or to an alternate control device that 


achieves at least an identical destruction efficiency. Denka must operate the RTO in accordance 


with its highest achievable destruction efficiency, and in no case less than the destruction 


efficiency required by the Facility’s Title V Operating Permits. 


Denka must keep the wheeled container or drum closed and control emissions from the 


wheeled container in this manner while the air sparge is in use and until 90% of the initial 


residual chloroprene in the Coagulated Polymer Waste contained in the wheeled container or 
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drum is stripped.  Denka must use the air sparge in each wheeled container or drum for a 


minimum of four hours after the vessel or drum has been closed and sealed.  If additional time is 


required to strip 90 percent of the residual chloroprene from the Coagulated Polymer Waste from 


a particular neoprene product category, Denka must use the air sparge for the necessary 


additional time.  After completing the necessary amount of air sparging time, Denka must not 


open each wheeled container or drum unless it is inside an enclosed space that will capture 


emissions from the opened vessel or opened drum.  These emissions must also be routed via a 


closed vent system to the Facility’s existing RTO or to an alternate control device that achieves 


at least an identical destruction efficiency. Denka must operate the RTO in accordance with its 


highest achievable destruction efficiency, and in no case less than the destruction efficiency 


required by the Facility’s Title V Operating Permits. 


Denka must store, treat, dispose, and transport any Coagulated Polymer Waste removed 


from the wheeled containers or drums in accordance with all applicable laws, including the 


Resource Conservation and Recovery Act (RCRA), 42 U.S.C. § 6901 et seq. 
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IN THE UNITED ST A TES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANNA 


UNITED STATES OF AMERICA, 


Plaintiff, 


V. 


Civ. No. 2:23-cv-735 
DENKA PERFORMANCE ELASTOMER, 
LLC 


and 


DUPONT SPECIAL 1Y PRODUCTS USA, 
LLC, 


Defendants. 


DECLARATION OF JAMES LEATHERS 
IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 


I, James Leathers, declare and affirm as follows based on my personal knowledge: 


1. I am currently employed as an Environmental Engineer in the Air Enforcement 


Branch, Enforcement and Compliance Assurance Division of the United States Environmental 


Protection Agency's ("EPA's") Regional Office in Dallas, Texas ("Region 6"). I have held this 


position since September 9, 2012. Between September 9, 2012 and January 2, 2022, I was a 


Stationary Source Clean Air Act Inspector and Enforcement Officer for Region 6. Since January 


2, 2022, I have held the position of Section Supervisor, Toxics Enforcement Section, in the Air 


Enforcement Branch. 


2. Between December 1, 2015 and January 2, 2022, I served as one of the United 


States' technical advisors in this Clean Air Act enforcement action against Denka Performance 


Elastomer LLC ("Denka") and DuPont Specialty Products USA, LLC. I am also familiar with 


the investigation of the imminent and substantial endangerment claim alleged in the Complaint 


filed in this matter (the "303 Action"). 
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3. The claim alleged in the Complaint concerns Denka's neoprene manufacturing 


operations located in St. John the Baptist Parish at 586 Highway 44, LaPlace, Louisiana, 70068 


(Denk:a's "Facility") and the risks to public health and welfare caused by its emissions of the 


hazardous air pollutant chloroprene. 


4. The Louisiana Department of Environmental Quality ("Louisiana DEQ") is 


delegated the legal authority to implement, with oversight from the EPA, the Clean Air Act's 


"Title V" operating permit program in the State of Louisiana for major stationary sources of 


criteria air pollutants and major sources of hazardous air pollutants. The Louisiana DEQ is 


therefore the primary state agency that regulates emissions of air pollution from stationary 


sources within the State of Louisiana, including Denk:a's Facility. 


5. Denk:a has been submitting monthly reports to the Louisiana DEQ that provide the 


results of 24-hour canister air monitoring that Denk:a conducts to measure chloroprene 


concentrations in the ambient air surrounding the Facility. In addition, every four weeks, Denk:a 


has been submitting reports to EPA that provide the results of Denk:a's two-week "passive" 


monitoring, which also measures chloroprene in the ambient air at 21 monitoring locations 


around the perimeter of the Pontchartrain Works Site, where the Facility is located. 


6. On August 1, 2022, I attended a telephonic conference involving technical and 


legal representatives of the Louisiana DEQ, United States Department of Justice, EPA's 


Washington, D.C.-based Office of Enforcement and Compliance Assurance, and EPA Region 6. 


The Director of EPA' s Air Enforcement Division - the EPA official with delegated authority to 


conduct 42 U.S.C. § 7603's consultation requirement- also participated in that meeting. 


7. The purpose of the meeting was to continue consulting with the Louisiana D EQ 


regarding the United States' basis for an enforcement action pursuant to 42 U .S.C. § 7603 


alleging that chloroprene emissions from Denka's neoprene manufacturing operations at the 
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Facility are presenting an imminent and substantial endangerment to public health and welfare. 


The United States presented information on which the 303 Action is based, including air 


monitoring data submitted by Denka, and attempted to confirm the accuracy of that information. 


During the August l, 2022 meeting, the Louisiana DEQ did not assert any reason for the United 


States to doubt the accuracy of the information on which the EPA is basing the 303 Action. 


8. As a part of my employment duties, I am regularly copied on and informed about 


communications between the EPA and LDEQ regarding the 303 Action and about Denka's 


Facility in general. To the best of my knowledge and belief, the Louisiana DEQ has not asserted 


any reason since the August 1, 2022 meeting for the United States to doubt the accuracy of the 


information on which the EPA is basing the 303 Action. 


Pursuant to 28 U.S.C. § 1746, I declare under penalty of perjury that these statements are true 
and correct to the best of my knowledge and belief. 


Executed on: (Y\°' ( C.. 'h ~ 


James Leathers GI 
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IN THE UNITED STATES DISTRICT COURT 


FOR THE EASTERN DISTRICT OF LOUISIANA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 


LLC 


and 


DUPONT SPECIALTY PRODUCTS USA, 


LLC, 


Defendants. 


Civ. No. 2:23-cv-735 


DECLARATION OF DR. NYESHA C. BLACK 


IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 


Pursuant to 28 U.S.C. § 1746, I, Nyesha Black, declare as follows: 


Introduction 


1. I have been retained by the U.S. Department of Justice and asked to render my 


expert opinions on the population and other demographic characteristics of the communities 


surrounding Denka Performance Elastomer LLC’s (Denka) facility (the Denka Facility) located in 


LaPlace, Louisiana. I was specifically asked to analyze available demographic information, 


including the population count, age distribution, and other demographic features, of the 


communities within a 2.5-mile radius of the Denka Facility. 


Qualifications 


2. I am an expert in demographic analysis and research. I have more than a decade of 


experience in academic and applied demographic research. For the past two years, I have served as 


the Director of Demographic and Socioeconomic Analysis at the Center for Business and Economic 


Research at the University of Alabama. In that role, I am primarily responsible for conducting 
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demographic and economic analysis and the production of population estimates and projections. I 


also serve as the liaison between the State of Alabama and the U.S. Census Bureau. In addition, I 


am an adjunct professor at the University of Alabama at Birmingham where I teach undergraduate 


courses in sociology, including a course in population dynamics. I previously held the position of 


Teaching Assistant Professor in the Department of Sociology at University of Alabama 


Birmingham. 


3. I hold a master’s degree and PhD in demography and sociology from Pennsylvania 


State University. Additionally, I have extensive training in quantitative research, including a 


Certificate in Advanced Spatial Pattern Analysis for Population Scientists from the University of 


California, Santa Barbara, and a Business Research Certificate from the University of Alabama at 


Birmingham. 


Publications in the Last 10 years 


4. Over the course of my career I have authored, or co-authored, peer-reviewed 


research focused on spatial patterns of health disparities across socioeconomic and demographic 


groups. Findings from my research have been published in peer-reviewed journals such as Social 


Science and Medicine, Applied Spatial Analysis and Policy, Applied Economic Perspectives and 


Policy, and the Journal of Urban Health. I have also presented my research at professional 


conferences, including the Southern Demographic Association and the Population Association of 


America. My curriculum vitae, attached in Appendix B, lists my publications in the last 10 years. 


Prior Testimony 


5. In the past 4 years, I have provided deposition testimony in one civil case. In 


October 2022, I was deposed in United States of America v. Housing Authority of Ashland, AL, 


Southern Development Company of Ashland, LTD., (N.D. ALA.) (Civil Action No. 1:20-cv-01905-


ACA). 
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Compensation 


6. I am being compensated for my work on this matter, including testimony, at the 


rate of $395 per hour. As of the date I signed this declaration I have spent approximately 200 hours 


on this matter.1 


Methodology and Facts and Data Considered 


7. In preparing my opinions in this matter, I reviewed U.S. Census Bureau data, 


including information from the 2010 and 2020 Decennial Censuses, and the 2016, 2020, and 2021 


American Community Survey (or ACS) five-year estimates.2, 3 I also reviewed demographic data 


available from the Louisiana Department of Education. I also conducted a literature search in peer-


reviewed journals for best practices in estimating populations exposed to environmental hazards. 


During my review of extant literature, I considered the methodologies and design employed by 


various studies, including methods such as the polygon containment method, centroid containment 


method, and the buffer containment method. 


8. In addition to reviewing the above materials, I also employed a variety of secondary 


data sources and mapping techniques to analyze the demographics of the population that resides 


1 My subcontractor provided technical assistance with data extraction in Social Explorer, 


producing maps in ArcGIS, and creating demographic tables. 


2 The American Community Survey (ACS) is released annually in one- and five-year estimates. 


According to the U.S. Census Bureau, the ACS five-year estimate program “are “period” 


estimates that represent data collected over a period of time. The primary advantage of using 


multiyear estimates is the increased statistical reliability of the data for less populated areas and 


small population subgroups.” American Community Survey 5-Year Data (2009-2021). (2022, 


December 8). United State Census Bureau. https://www.census.gov/data/developers/data-


sets/acs-5year.html 


3 Total Population [Tables]. In SocialExplorer.com. Retrieved February, 27, 2023, from 


https://www.socialexplorer.com/explore-tables 


3 



https://www.socialexplorer.com/explore-tables

https://SocialExplorer.com

https://www.census.gov/data/developers/data





 


 


 


     


    


  


   


 


    


      


 


    


 


     


       


 


 


 


  


  


 


 


 


 


 


  


Case 2:23-cv-00735-CJB-MBN Document 9-5 Filed 03/20/23 Page 5 of 46 


within a 2.5-mile radius of the Denka Facility. I used Social Explorer4 to extract data from the U.S. 


Census Bureau. I also employed mapping tools that utilize various geographical information 


systems (GIS), including ESRI ArcMap 10.4.1 in ArcGIS. 


9. I downloaded geographic boundary files (including state, counties, census tracts,5 


block groups, and municipalities) from the U.S. Census Bureau TIGER/Line Shapefiles for 2020. 


These shapefiles were imported into ArcMap and ArcGIS, which enabled me to create various 


maps. The latitudinal and longitudinal coordinates of a central point within the Denka Facility6 


were geocoded as the central point on each map. The Department of Justice requested that I 


calculate 0.5, 1.0, 1.5, 2.0, and 2.5-mile radial “buffers” (in this case, circles) drawn around the 


Denka Facility, which I did using the buffer tool within the analysis tools in the proximity toolbox 


in ArcMap. 


10. Once the buffers were created, I used GIS analysis to merge the buffers to the 


census tracts boundary files, which then allowed me to determine which census tracts fall within 


4 Social Explorer is a data service that can be used for accessing and extracting raw demographic 


data, including U.S. Census data such as the Decennial Census and the American Community 


Survey. It can be used by demographers or other social scientists, such as myself, to efficiently 


access secondary population-level data. 


5 According to the U.S. Census Bureau, “Census Tracts are small, relatively permanent statistical 


subdivisions of a county or statistically equivalent entity […] that generally have a population 


size between 1,200 and 8,000 people, with an optimum size of 4,000 people. A census tract 


usually covers a contiguous area; however, the spatial size of census tracts varies widely 


depending on the density of settlement. Census tract boundaries are delineated with the intention 


of being maintained over a long time so that statistical comparisons can be made from census to 


census. Census tracts occasionally are split due to population growth or merged as a result of 


substantial population decline.” Source: Glossary. (n.d.). U.S. Census Bureau. Retrieved 


February 24, 2023, from 


https://www.census.gov/programssurveys/geography/about/glossary.html#par_textimage_13 


6 The Department of Justice provided the following coordinates for the Denka Facility: latitude 


30.058668315, longitude -90.524145124. This point is an approximate central location of the 


primary sources of chloroprene emissions at the Denka Facility. 


4 
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each buffer area. This allowed me to evaluate the demographic characteristics of census tracts 


within each buffer. Next, for each census tract that falls completely or partially within a buffer, I 


calculated the geographic area of the census tracts, or portions thereof, using the intersect tool 


within the analysis tools in the overlay toolbox in ArcMap. I also determined the geographic area 


of the census tracts that lie outside of a buffer using the erase tool in ArcMap. 


11. Next, I used Social Explorer to identify the block groups contained within the 


census tracts that fell partially within each buffer, and to extract the total population and housing 


unit count within each block group. 


12. The United States provided a list of latitude and longitude coordinates for air 


monitors operated by the U.S. Environmental Protection Agency (EPA) or by Denka. That list is 


attached as Appendix A. I geocoded these points onto maps included in this report using the same 


process as was used to geocode the Denka Facility. 


Opinions 


13. The following is a statement of my current opinions in this matter. If called to 


testify, I could competently testify to the following to a reasonable degree of scientific certainty. 


14. My primary conclusions are that: 


• Based on my review of all the data discussed below, I estimate that the total 


population living within the 2.5-mile buffer surrounding the Denka Facility is 


approximately 15,000 to 17,000 people. I also estimate the total populations 


living within the buffers closer to the Denka Facility, as follows: approximately 


9,000 people living within the 2.0-mile buffer, approximately 3,000 people 


living within the 1.5-mile buffer, approximately 800 to 1,000 people living 


within the 1.0-mile buffer, and no people living within the 0.5-mile buffer. 
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• There are a significant number of children under the age of 18 living within the 


2.5-mile buffer surroung the Denka Facility, including a significant number of 


children below age five. In nearly all census tracts within the 2.5-mile buffer, 


including tracts 708 and 709 – the tracts closest to the Denka Facility – children 


under the age of 18 represent approximately 20 to 25 percent of the total 


population in the 2020 Census (23 percent) and the 2020 ACS (25 percent).7 


Based on the 2016 and 2020 ACS and the 2010 Census – the last decennial 


census to include numerous age subcatagories – I estimate that 800 to 1,000 of 


the children living within the 2.5-mile buffer (five to seven percent of the total 


population) are under the age of five, and that 2,000 to 3,000 of the children (15 


to 18 percent of the total population) are between the ages of 5 to 17. 


• The number of adults within the census tracts surrounding the Denka Facility 


who are 65 years and older increased between 2010 and 2020, and it is the only 


age cohort that has experienced population growth, which suggests that many 


residents are “aging in place.” 


• Based on ACS data, a majority of the residents of census tracts 708 and 709 


have lived in their homes for at least a decade, suggesting that these 


communities consist primarily of long-term residents. 


• The overall population residing within the census tracts surrounding the Denka 


Facility is predominantly Black. 


7 These rates are the proportion of children averaged across all census tracts that are contained 


partially or completely within the 2.5-mile buffer. 
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• Life expectancy in the two census tracts closest to the Denka Facility (tracts 


708 and 709) is lower than both the state and parish-level life expectancy. 


A. Description of Residential Areas Within a 2.5 Mile Radius of the Denka Facility. 


15. The Denka Facility is located along Highway 44, on the border of LaPlace and 


Reserve, Louisiana on the east bank of the Mississippi River in St. John the Baptist Parish. Below, 


I describe my visual observations – using Google Maps and Google Earth – of buffers set at 0.5, 


1.0, 1.5, 2.0, and 2.5 miles around a central point within the Denka Facility. 


Figure 1: Map of 0.5-mile Buffer Surrounding the Denka Facility 


16. Figure 1, above, shows the location of the Denka Facility and the 0.5-mile buffer 


that encircles the Facility. The image shows that the Denka Facility has a green landscape to the 
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immediate west, and it is bordered by a railroad track8 to the north, a flat landscape to the 


immediate east, and Highway 44 and the Mississippi River to the south. From my visual inspection 


of rooftops using Google Maps and Google Earth, it appears that there is no residential dwelling 


within the 0.5-mile buffer of the Denka Facility (as discussed above, the 0.5-mile buffer and the 


other buffers discussed here are drawn from a central point within the Facility, and not from the 


Facility’s fence line, which is, of course, closer to surrounding residential communities). 


Figure 2: Map of 0.5- to 1.0-mile Buffers Surrounding the Denka Facility 


8 According to the National Transportation Database, the rail line is owned and operated by the 


Canadian National Railway. 
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17. Figure 2 shows the residential communities that lie within 1.0-mile of the Denka 


Facility. The Belle Point subdivision of Reserve, Louisiana spans from East 31st Street to LA-3179 


(E 22nd Street) and lies west of the Denka Facility. The Fifth Ward Elementary School lies 


approximately 3,100 feet west of the Denka Facility.9 To the east of the Denka Facility, there are 


a few residences along West 5th Street in LaPlace, LA. 


Figure 3: Map of 0.5 to 1.5-mile Buffers Surrounding the Denka Facility 


9 I used the measurement tool in Google Maps to determine the distance between Fifth Ward 


Elementary School and the geocoded central point I used to draw buffers around the Denka 


Facility. 
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18. The 1.5-mile buffer shown in Figure 3 expands to include West 5th Street to Birch 


Street in LaPlace to the east, and the Cole’s Landing subdivision (a cul-de-sac community) to the 


north of the Denka Facility. This area includes East St. John Preparatory Academy and Ochsner 


LaPlace Hospital. The 1.5-mile buffer also includes a small portion of Jean Marie Street and 


several residences between Ivy Court and East 12th Street located northwest and west of the Denka 


Facility, respectively, in Reserve, Louisiana. The 1.5-mile buffer also extends across the bank of 


the Mississippi River along Louisiana Highway 18 in Edgard, Louisiana, and includes residences 


near the EuroChem fertilizer plant, Goldmine Plantation, and the St. John West Side Volunteer 


Fire Department. 


Figure 4: Map of 0.5 to 2-mile Buffers Surrounding the Denka Facility 
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18. The 2.0-mile buffer, shown in Figure 4, shows residences that lie southwest of 


Denka, across the bank of the Mississippi River, near New Jerusalem Baptist Church, in Edgard. 


There are additional residences along Louisiana Highway 18 and East 13th Street. In LaPlace, the 


2.0-mile buffer includes LaPlace Oaks public housing units and residential communities near St. 


Joan of Arc Catholic School and Church. To the north of the Denka Facility, there are residences 


between Captain G. Bourgeois Street and West 2nd Street. Parts of the LaPlace Park and The Grove 


subdivisions lie north of Airline Highway within this 2.0-mile buffer. The entire Belle Pointe 


subdivision is also situated north of the Denka Facility, along with the East St. John Preparatory 


Academy and East St. John High School. In Reserve, the 2.0-mile buffer includes virtually all 


residences between DuPont Road and Homewood Place, and the areas between East 13th Street 


and Central Avenue north of LA-44 and south of the railway line. 


11 







 


 


 


  


 


 
 


      


      


    


     


     


   


      


  


Case 2:23-cv-00735-CJB-MBN Document 9-5 Filed 03/20/23 Page 13 of 46 


Figure 5: Map of 0.5 to 2.5-mile Buffers Surrounding the Denka Facility 


19. Within the 2.5-mile buffer, shown in Figure 5, above, there are residential 


communities between Central Avenue and Northwest and West 4th Streets; north of Railroad 


Avenue and south of Blue Highway; and near LifeHouse Church, including the Bardwell RV Park 


– all of which are located in Reserve. In LaPlace, there are several neighborhoods within the 


2.5-mile buffer that are north of West Airline Highway and east and west of Belle Terre Boulevard, 


near several big box and other retail stores. The 2.5-mile buffer also includes residences around 


Larayo Park, the Woodland and LaPlace Plantations subdivisions north of West 2nd Street and 


south of West Airline Highway. 
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Figure 6: Map of Census Tracts (Completely or Partially) Within the 2.5-mile Buffer 


20. Figure 6, above, shows the census tracts surrounding the Denka Facility. Some 


portion of each census tract depicted on the map lies within the 2.5-mile buffer, with census tracts 


708 and 709 located entirely within the buffer area. 
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Figure 7: Map of Air Monitors Installed by EPA and Denka10 


21. Figure 7, above, shows the location of air monitors that were installed by the EPA, 


which were active between 2016 and 2020, as well as air monitoring stations installed and operated 


by Denka, which have been active since 2016. Most of the air monitors are situated near, or within, 


the 1.5-mile buffer. Both Denka and EPA installed monitors at the Levee site, which is closest to 


the Denka Facility, situated just outside of the 0.5-mile buffer (because they are so close together, 


the indicators for these two monitors overlap on the figure above). The monitors at the Chad Baker 


10 The blue squares represent the sites of the EPA’s 24-hour air monitoring network that was 


active from 2016 to 2020. The pink circles represent the sites of Denka’s 24-hour air monitoring 


network that was installed in 2016 and remains active. 
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site and Fifth Ward Elementary School are within the 1.0-mile buffer and are the closest to a 


residential area. The monitor at Edgard is the farthest away from the Denka Facility, falling just 


outside the 2.5-mile buffer. 


B. Estimated Population Within Designated Buffer Areas (1.0, 1.5, 2.0, and 2.5-Mile 


Radius) Surrounding the Denka Facility. 


22. As explained below, I estimate that the total population living within 2.5-miles of 


the Denka Facility is approximately 15,000 to 17,000 people; the total population within 2.0-miles 


of the Facility is approximately 9,000; the total population within 1.5 miles of the Denka Facility 


is approximately 3,000; and the total population within 1.0-mile of the Denka Facility is 


approximately 800 to 1,000. There does not appear to be any residences within 0.5 miles of the 


Denka Facility, again as measured from a selected point within the Facility rather than from the 


Facility fence line. 


23. It is challenging to derive precise, small-area population counts. First, the U.S. 


Census Bureau is the main source of population data in the country, but a full enumeration only 


happens every 10 years, and intercensal estimates are released annually. There are concerns about 


data privacy, which, if compromised, may reveal the identity of individuals. These concerns 


prevent the public release of non-geographically bounded or geocoded data at the individual level. 


Therefore, demographic methods and geographic techniques, or a hybrid of the two, are employed 


to account for these data limitations.11 


24. There are several methods that demographers use to estimate the population 


contained in an area that does not conform to the boundaries of a single census defined area such 


11 Deng, Chengbin, and Changshan Wu. (2013). Improving small-area population estimation: An 


integrated geographic and demographic approach. Annals of the Association of American 


Geographers, 103(5), 1123-1141. 
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as a census tract or a block group. I considered three separate methods here, the polygon 


containment method, the centroid containment method, and the buffer containment method.12 


I elected to use the buffer containment method because, in my professional opinion, it is more 


accurate than the polygon and centroid containment methods, and the buffer containment method 


is less likely to produce an overestimate of the population living in the selected area compared to 


the polygon containment method. To further improve the accuracy of my estimates, I then 


manually adjusted the population count for census tracts that partially fall within the buffer using 


block group data. These methods are detailed below. 


24. The polygon containment method is used to calculate the total population of a 


distance-based buffer (e.g., a 2.5-mile circle) by analyzing the population characteristics of all 


census tracts that are either intersected or entirely enclosed by the buffer.13 In other words, to 


estimate the population within a given buffer, I would add the total population of each census tract 


that is either completely or partially within the designated buffer area. The polygon containment 


method therefore overestimates the population of the buffer area because it does not attempt to 


account for the fact that, if a census tract falls only partially within the buffer, some percentage of 


that census tract’s population likely lives outside of the buffer. However, the method requires less 


technical and statistical tools to derive at a population estimate. 


12 These methods are discussed in detail in:  Chakraborty, J., & Maantay, J. A. (2011). Proximity 


Analysis for Exposure Assessment in Environmental Health Justice Research.  Geospatial 


Analysis of Environmental Health (pp. 111–138). Springer Netherlands. 


https://doi.org/10.1007/978-94-007-0329-2_5; and Chakraborty, J., & Armstrong, M. P. (1997). 


Exploring the Use of Buffer Analysis for the Identification of Impacted Areas in Environmental 


Equity Assessment. Cartography and Geographic Information Science, 24(3), 145–157. 


https://doi.org/10.1559/152304097782476951 


13 Chakraborty, J., & Maantay, J. A. (2011). Proximity Analysis for Exposure Assessment in 


Environmental Health Justice Research. In Geospatial Analysis of Environmental Health (pp. 


111–138). Springer Netherlands. https://doi.org/10.1007/978-94-007-0329-2_5 


16 
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25. Another method for estimating the population of a buffer is the centroid 


containment method. In this method, the population of a census tract is included in the total 


population count only if the geographic center point, or “centroid,” of the census tract falls within 


the buffer. If the centroid within a tract does not fall within the buffer, then the entire population 


of that census tract is omitted from the population estimate. For this reason, the centroid 


containment method could lead to inaccurate population estimates if the population of the census 


tracts are not concentrated near the centroid.14 


26. The buffer containment method, also referred to as the areal apportionment method, 


estimates the population in a given buffer by applying areal weights to census tracts based on the 


proportion of the tract’s geographic area that falls within the buffer.15 Using this method, I first 


identified each census tract that falls partially or entirely within the buffer I was analyzing (e.g., a 


2.5-mile circle around the Denka Facility). I then used ArcGIS to determine, for each census tract, 


what percentage of its land area fell within the buffer. For each census tract, I would then multiply 


that areal percentage by the census tract’s land area that is contained within the 2.5-mile buffer by 


the total population of the entire census tract to estimate the number of people from that tract living 


within the buffer. I then added the population estimates I generated for each tract to get a total 


population estimate for the buffer.16 


14 Ibid. 
15 Ibid. 
16 This method and mathematical equation are detailed in Chakraborty, J., & Armstrong, M. P. 


(1997). Exploring the Use of Buffer Analysis for the Identification of Impacted Areas in 


Environmental Equity Assessment. Cartography and Geographic Information Science, 24(3), 


145–157. https://doi.org/10.1559/152304097782476951 


17 
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27. The buffer containment method is a more accurate and reasonable method for 


estimating population count than the polygon containment method or the centroid containment 


method, but this method also has limitations. Specifically, the buffer containment method assumes 


that the population within each census tract is distributed homogenously within the tract boundary. 


Because human populations tend to be unevenly distributed, however, the buffer containment 


method may either over- or underestimate the population attributable to a buffer by census tracts 


that fall only partially within the buffer. Despite this limitation, the buffer containment method 


offers substantial improvement over other population estimation methods and is the most widely 


used by demographers.17 As discussed above, I conclude that the buffer containment method is the 


most reliable and commonly used method to estimate the population within a relatively small area 


– in this case, within a 0.5, 1.0, 1.5, 2.0, and 2.5-mile radius of the Denka Facility – because it does 


not overestimate the population as significantly as the polygon containment method, and it does 


not presume that the population is concentrated in the center of the census tract like the centroid 


containment method. 


28. To account for the limitations of the buffer containment method—i.e., over- or 


underestimating population based on assumed homogeneity in residential patterning across the 


census tracts—I then further refined my buffer containment analysis by evaluating the residential 


patterning of all block groups within census tracts that were partially within the buffers18 and 


manually adjusted the population of those census tracts based on the location of residential units 


17 Chakraborty, J., & Maantay, J. A. (2011). Proximity Analysis for Exposure Assessment in 


Environmental Health Justice Research. Geospatial Analysis of Environmental Health (pp. 111– 
138). Springer Netherlands. https://doi.org/10.1007/978-94-007-0329-2_5 


18 I did not derive a population estimate for the 0.5-mile buffer because, based on my visual 


observations in Google Maps and Google Earth, there appear to be no residences within that 


buffer. 


18 



https://doi.org/10.1007/978-94-007-0329-2_5

https://demographers.17
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located within each block group. More specifically, I counted the number of residential rooftops 


partially contained within the relevant buffer zone using Google Maps and high-resolution satellite 


imagery in Google Earth.19 I then extracted housing unit data at the block group level (for the 2010 


and 2020 Decennial Census and the 2021 ACS) and divided the number of residential rooftops 


that I counted within the buffer that overlays the block group boundaries by the total number of 


housing units in the block group. Finally, I multiplied that number (percentage) by the total 


population of the block group to arrive at an estimated population for the area within the buffer. 


By making manual adjustments to my buffer containment method calculations based on observed 


residential units, I was able to more accurately estimate the total population living within each 


buffer. 


29. For the 2.5-mile buffer, shown above in Figure 5, I estimate the total population to 


be approximately 15,000 to 17,000 people. I arrived as this population count by estimating the 


total population using the buffer containment method with manual adjustments using data from 


the 2010 and 2020 Decennial Censuses, and the 2021 American Community Survey. The Denka 


Facility is located on the border of Census Tracts 708 and 709. These two census tracts fall 


completely within the 2.5-mile buffer, and their entire populations (recorded as 5,652 and 4,715 


in the 2010 and 2020 decennial census and 5,125 in the ACS) are reflected in the estimate for the 


2.5-mile buffer, together with the estimated populations for the census tracts falling partially within 


the 2.5-mile buffer. Using the buffer containment method, I calculated that 9,000 to 10,000 


residents (compared to more than 30,000 residents using the polygon containment method, 


described above) live within the 2.5-mile buffer. Then, I made manual adjustments to the 


19 I have used Google Earth and Google Maps in previous demographic analysis to evaluate the 


conditions “on the ground” when time and/or resources were not available for me to physically 


visit a place. This has allowed me to assess what seemed to be anomalies in population data. 


19 
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population count based on counting rooftops within each buffer zone using high-resolution 


imagery, which is described in more detail above. The data I used to produce this estimate is 


contained in Tables 1 through 3, 6, 7 at the end of this declaration.20 


30. Using the same methodology, I estimated total populations for the other buffer 


zones, as follows: 


a. I estimate that the 0.5-mile buffer has no residents. (Supporting data shown in 


Tables 3 and 4 at the end of this declaration). 


b. Approximately 800 to 1,000 people live within the 1.0-mile buffer. (Supporting 


data shown in Tables 3 and 4 at the end of this declaration). 


c. Approximately 3,000 people live within the 1.5-mile buffer. (Supporting data 


shown in Table 3 and 4 at the end of this declaration). 


d. Approximately 9,000 people live within the 2.0-mile buffer. (Supporting data 


shown in Tables 3 and 5 at the end of this declaration). 


31. Table 1, which appears at the end of this declaration, shows the full population 


count for each census tract that falls within the 2.5-mile buffer based on the 2010 and 2020 


decennial censuses and the 2021 American Community Survey, and the estimated population those 


tracts contribute to the 2.5-mile buffer using the buffer containment method and the polygon 


containment method. Table 2 compares the population estimates for the 2.5-mile buffer using the 


buffer containment and polygon containment methods with the estimated population I calculated 


after making manual adjustments, as described above. The difference in the estimated population 


derived from the buffer containment method and the manually adjusted population count reflects 


20 The tables feature the raw data for total population and housing units that I used to determine 


the weights to estimate the population within the 2.5-mile buffer. 


20 
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the limitations of basing population estimates solely on the proportion of a census tract that falls 


partially within a buffer. Combining the use of the buffer containment method with manual 


adjustments based on the number of housing units and residential rooftops within the buffer zone 


provides a more accurate population estimate. 


B. Age Distribution of the Population Surrounding the Denka Facility. 


32. The population living within 2.5 miles of the Denka Facility includes a significant 


number of children. Using 2020 Census data, together with data from the 2016 and 2020 American 


Community Surveys (ACS), I estimate that children under the age of 18 represent 20 to 25 percent 


(approximately 3,000-4,000) of the total population of the 2.5-mile buffer (approximately 15,000-


17,000). Children under the age of five represent about five to seven percent of the population 


(approximately 800-1,000), while children five to 17 represent 15 to 18 percent (approximately 


2,000-3,000). These estimates are comparable to, though slightly less than, the proportional share 


of the various age cohorts reported in the 2010 Census. 


33. In forming my conclusions regarding age distribution, I rely on data from the 2010 


Decennial Census, which was based on a full population sample and provided population counts 


for 12 age-ranges (including children under five and children five to 17). I also rely on data from 


the 2016 and 2020 ACS, which also provide age-ranges for children under 18. I rely on the 2020 


Decennial Census to the extent that it reports the numbers above and below age 18. However, the 


U.S. Census Bureau did not release data on different age cohorts below 18 in the 2020 Census, so 


I was not able to use the 2020 data to estimate the subpopulations of children under the age of 18 


(i.e., children under five and children five to 17). 


34. The 2021 ACS contains the most recent data available from the U.S. Census 


Bureau. I rely on the 2021 ACS to estimate the total population of the buffers, as noted in my 


21 
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conclusions above. However, when I evaluated age distribution data from the 2021 ACS for all 


census tracts fully and partially contained within the 2.5-mile buffer, I noticed an anomaly in the 


data reported for the number of children who live in tract 708, specifically. The 2021 ACS reports 


that there are only 174 children under the age of 18 in that tract, which is a decline of almost 58 


percent from the number of children under 18 reported in the previous year’s 2020 Census, and a 


decline of 77 percent from the population of children reported in the 2010 Census. I also compared 


the 2021 ACS to the 2016 ACS, as recommended by the U.S. Census Bureau, and observed that 


the dramatic decline in the number of children reported in the 2021 ACS (specifically in census 


tract 708) is also apparent when comparing the two surveys.21 This further suggests that the 2021 


ACS data for the different age cohorts, in particular, is likely significantly undercounting children 


under the age of 18.22 The anomaly in the data may be due to non-sampling or sampling errors in 


the ACS23 , or due to “changes to the weighting methodology implemented to address nonresponse 


21 U.S. Census Bureau. (n.d.). Comparing 2012-2016 ACS 5-year and 2017-2021 ACS 5-year. 


Retrieved February 26, 2023, from https://www.census.gov/programs-


surveys/acs/guidance/comparing-acs-data/2021/5-year-comparison.html. The Census Bureau 


recommends this because of non-response bias from the 2020 ACS sample, and methodological 


adjustments implemented to address this bias in the sampling frame. 


22 I continue to include 2021 ACS data when estimating the full population count of the buffer 


areas because, when comparing the population count to the 2010 and 2020 Census and the 2020 


ACS, there appears to be little variation in the data across sources. The fact that the 2021 ACS 


data for age distribution appears to be skewed for tract 708 does not affect my confidence in the 


data for use in estimating the full population count. 


23 U.S. Census Bureau. (2020). Understanding and Using American Community Survey Data: 


What All Data Users Need to Know. Retrieved February 26, 2023, from 


https://www.census.gov/programs-surveys/acs/library/handbooks/general.html 


22 
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bias issues in the 2020 data,”24 that may yield an undercount of young children.25 Therefore, I do 


not rely on the 2021 ACS for age cohorts, and instead use Decennial Census data and 2016 and 


2020 ACS data to derive population estimates for the cohorts of children under the age of 18. 


35. In estimating the total number of children living within the 2.5-mile buffer, I relied 


on population data for census tracts 708 and 709 (which are entirely within the buffer), as well as 


for all other tracts partially contained within the 2.5-mile buffer zone. The percentage of children 


reported in the 2020 Decennial Census, as well as in the 2016 and 2020 ACS, were comparable 


across census tracts and survey years. Therefore, I applied a range of 20 to 25 percent to the total 


population within the 2.5-mile buffer to estimate the total number of children who are under the 


age of 18. This range represents the percentage of children that I observed across nearly all census 


tracts within the 2.5-mile buffer in the 2020 Census, the 2020 ACS, as well as the 2016 ACS. The 


numeric value for each tract across all three data sources confirmed my confidence in selecting 


this range to calculate the percentage of children in the 2.5-mile buffer zone. 


36. The data reported in the 2010 Census supports my conclusion that the total 


percentage of children under the age of 18 within the 2.5-mile buffer likely ranges from 20 to 25 


percent, based on population trends since the 2010 Census. For instance, the 2010 Decennial 


Census showed that 26 percent (approximately 8,743 children) of residents of all census tracts 


partially or fully contained within the 2.5-mile buffer are children under 18, and about 30 percent 


of residents in tracts 708 (30 percent, or about 748 children) and 709 (29 percent, or about 889 


24 U.S. Census Bureau. (n.d.). Comparing 2012-2016 ACS 5-year and 2017-2021 ACS 5-year. 


Retrieved February 26, 2023, from https://www.census.gov/programs-


surveys/acs/guidance/comparing-acs-data/2021/5-year-comparison.html 


25 U.S. Census Bureau. (n.d.). Despite Efforts, Census Undercount of Young Children Persists. 


Retrieved February 26, 2023, from https://www.census.gov/library/stories/2022/03/despite-


efforts-census-undercount-of-young-children-persists.html 


23 
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children) are children under the age of 18. The 2020 Decennial Census showed children with a 


somewhat reduced share of the total population, with approximately 23 percent of children under 


the age of 18 averaged across all census tracts, including 21 percent in tract 708 (413 children) and 


22 percent (624 children) in tract 709. 


37. I employed a similar methodology as above to derive the percentage of children 


under five and between five and 17. Using the 2016 and 2020 ACS, I reviewed the proportional 


share of the subpopulations of children in each census tract partially or fully within the 2.5-mile 


buffer. I found that, across nearly all census tracts – including tracts 708 and 709 – the proportional 


share of children under five and children five to 17 fall within approximately the same range: five 


to seven percent for children under five, and 15 to 18 percent for children five to 17. These ranges 


are comparable across both the 2016 and 2020 ACS. Thus, to estimate the subpopulations of 


children, I apply the ranges found across the census tracts, as reported by the 2016 and 2020 ACS. 


Accordingly, I estimate that five to seven percent of the total population within the 2.5-mile buffer 


are children under five (approximately 800-1,000), and 15 to 18 percent are children five to 17 


(approximately 2,000-3,000). I reviewed the 2010 Census data on the same age groups for 


purposes of comparison. 


38. The population data shown in Figure 8, below, shows the age distribution of all the 


census tracts partially and completely within the 2.5-mile buffer, as well as the two census tracts 


immediately surrounding the Denka Facility from the 2010 Decennial Census. As reflected in the 


2010 data, children under the age of five represented approximately seven percent overall, and 


about nine percent within tracts 708 and 709, respectively. Children between five and 17 


represented approximately 19 percent overall, and about 21 and 20 percent in tracts 708 and 709 


respectively. 


24 
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Figure 8: Age Distribution of all Residents in Census Tracts 708 and 709 and all Tracts 


within 2.5 Miles of the Denka Facility, 2010 Census 
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Tract 709 8.7% 8.6% 7.0% 4.3% 10.9% 11.1% 10.1% 6.3% 3.9% 2.2% 


All Tracts 7.2% 7.1% 7.4% 4.7% 9.3% 15.2% 11.9% 6.8% 3.2% 1.3% 
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39. The post-2010 age distribution data for all census tracts fully or partially contained 


within the 2.5-mile buffer, compared with the age distribution data of just the tracts that are fully 


contained within the buffer (tracts 708 and 709), strongly suggest that the distribution of children 


under the age of 18 within the 2.5-mile buffer is likely between 20 and 25 percent. This range 


represents somewhat of a decline from the 2010 Census data, which reflects the overall trends in 


population since 2010. The data also suggest that the respective proportion of the populations 


under the age of five and between ages five and 17 is also likely somewhat less than what was 


reported in the 2010 Census. 


40. Adults who are age 65 years and older represent about 14 percent of the total 


population among all census tracts within 2.5-miles of the Denka Facility according to 2020 ACS 


data, which is an increase from 11 percent reported in the 2010 Census. The 65 and older 
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population is also the only age cohort that showed an increase (+689) in the absolute number of 


persons since 2010. This likely reflects an aging population, which aligns with national trends, due 


to the relatively large Baby Boomer population (i.e., the generation born in 1946-1964). In tract 


708, the 65 and older population is 15 percent of the total population according to the 2020 ACS, 


compared to 11 percent reported in the 2010 census. In tract 709, the 65 and older population is 


12 percent according to both the 2010 Census and 2020 ACS. 


41. The total population breakdown for census tracts 708 and 709 is shown in Figure 


9, below. The figure reflects data from the 2020 ACS.26 As noted above, children under 18 


comprise slighly less of the population than what was reported in the 2010 Census. Cumulatively, 


children under five represent approximately seven percent of the population of tracts 708 and 709 


in the 2020 ACS (compared with approximately nine percent in the 2010 Census), and children 


five to 17 represent approximately 18 percent of the population of tracts 708 and 709 in the 2020 


ACS (compared with approximately 20 percent in the 2010 Census). 


26 Although I reviewed the 2016 ACS data in forming my estimates for the different age cohorts, 


I do not report the 2016 ASC data here because the data reported in the 2016 and 2020 ACS are 


fairly consistent across all census tracts, including tracts 708 and 709. Therefore, I report only 


the most recent ACS data. 


26 
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Figure 9A: Age cohorts of residents living in tracts 708 and 709, 2020 ACS 
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Figure 9B: Age cohorts of residents living in tracts 708 and 709, 2010 Decennial Census 
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42. Given the data from the 2010 Census and 2020 ACS for census tracts 708 and 709, 


– the two tracts contained entirely within the 2.5 mile buffer – together with data for all tracts 
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partially within the 2.5-mile buffer, I estimate that approximately 20 to 25 percent (about 3,000-


4,000) of the total population living within 2.5 miles of the Denka Facility (about 15,000-17,000) 


are children under the age of 18, with children under five comprising approximately five to seven 


percent (about 800-1,000) of the population, and children five to 17 comprising approximately 15 


to 18 percent (about 2,000-3,000). 


43. Overall, the population surrounding the Denka Facility is growing older as the 


proportion of the total population who are 65 and older has increased. Since 2010, a smaller 


percentage of the total population are children; however, children still represent a significant 


proportion of residents living within the 2.5-mile buffer –approximately 20 to 25 percent of the 


total population. 


C. Composition of the Student Population at the Elementary and High Schools Located 


Within 2.5-Miles of the Denka Facility. 


44. There are three schools within 2.5-miles of the Denka Facility. Figure 10, below, 


shows the location of the Fifth Ward Elementary School (less than 1.0 mile from the Denka 


Facility), East St. John Preparatory Academy (formerly East St. John Elementary School) (slightly 


more than 1.0 mile from the Denka Facility), and East St. John High School (less than 2.0 miles 


from the Denka Facility). In the most recent year of data reported (2022-2023 school year),27 there 


were 318 students enrolled in kindergarten through 4th grade at Fifth Ward Elementary School; 


1,252 students enrolled in 9th through 12th grade at East St. John High School; and 358 students 


enrolled in 5th through 8th grade at East St. John Preparatory Academy. 


27 Louisiana Department of Education’s Student Attributes. (October 2022). 


(https://www.louisianabelieves.com/resources/library/student-attributes) accessed on 2023, 


January 30. 
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Figure 10: St. John the Baptist School Enrollment Zone Map28 


28 St. John the Baptist School Boundaries Map 


https://www.stjohn.k12.la.us/apps/pages/index.jsp?uREC_ID=534949&type=d&pREC_ID=1046 


461, accessed on 2023, February 17. 
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45. According to the most recently reported data for the 2022-2023 academic year, 


there are 318 students who attend Fifth Ward Elementary School, which is just slightly beyond the 


0.5-mile buffer of the Denka Facility. The school zone boundaries map for St. John the Baptist 


School district, shown in Figure 10, shows that most elementary-aged children living within the 


2.5-mile buffer would likely be zoned to attend Fifth Ward Elementary School. Some children 


who live within the 2.5-mile buffer would also be zoned for East St. John Preparatory Academy 


(situated within the 2.5-mile buffer), LaPlace Elementary School, West St. John Elementary, or 


Emily C. Watkins Elementary. 


46. According to data from the Louisiana Department of Education,29 the racial and 


ethnic composition of each of the three schools within 2.5-miles of the Denka Facility shows a 


prominent minority student population. During the 2022-2023 academic year, approximately 77 


percent of students (244) at Fifth Ward Elementary School identified as Black. For the same 


academic year, 56 students identified as Hispanic, 14 identified as White, three identified as 


multiple races, and one identified as Asian. 


47. At East St. John High School, approximately 73 percent (913) of students identified 


as Black during the 2022-2023 school year. For the same year, 193 students identified as Hispanic, 


117 identified as White, 24 identified as multiple races, and five identified as Asian. 


48. At East St. John Preparatory Academy, about 79 percent (283) of students identified 


as Black during the 2022-2023 school year. For the same year, 40 students identified as Hispanic, 


19 identified as White, 11 identified as multiple races, 3 students identified as Asian, and two 


identified as American Indian. 


29 Louisiana Department of Education’s Student Attributes. (October 2022). 


(https://www.louisianabelieves.com/resources/library/student-attributes) accessed on 2023, 


January 30. 
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D. Residential Tenure 


49. The overall population of the tracts closest to the Denka Facility has declined in the 


last 10 to 30 years, but there is some evidence that those who live in the area have been there for 


many years. The 2021 ACS reveals that more than half (51 percent) of households in tracts 708 


moved into their residence in 1999 or earlier, including 36 percent of households who have been 


in their home for more than three decades (since 1989 or earlier). Less than 4 percent of households 


in tract 708 moved into their residence in 2019 or later. In contrast, about 50 percent of households 


in tract 709 moved into their residence in 2009 or earlier, and only 5 percent of households in tract 


709 moved into their residence in 2019 or later. At the least, the data indicates that the majority of 


the population in those tracts has resided near the Denka Facility for a decade or more, especially 


so in tract 708, the tract that is closest to the Denka Facility. 


50. I also reviewed 12 years of annual 5-year estimates from the ACS, which includes 


a question asking residents about their residential status one year prior. From these responses, on 


average, across the 12-year time-period, approximately 92 percent of residents in tract 708 and 


approximately 85 percent of residents in tract 709 reported that they were in the house one year 


prior, compared to about 86 percent among all residents of Louisiana and 90 percent among 


residents of St. John the Baptist Parish. This strongly suggests that the annual rate of residential 


migration is relatively low among residents living closest to the Denka Facility– meaning residents 


in these communities are relatively likely to stay in the same home year after year. 


E. Socioeconomic and Racial/Ethnic Composition of the Residential Communities 


Surrounding the Denka Facility 


51. According to the 2021 ACS data, the median household income in tract 708 is 


$34,653 and $45,781 in tract 709, both of which are lower than the state’s ($53,571) and county’s 


($60,743) median household income. Approximately 50 percent of children in tract 708 and about 
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12 percent of children in tract 709 live below the federal poverty line. The rate of child poverty in 


tract 708 is higher than the state (roughly 26 percent) and parish (roughly 18 percent) averages. 


52. The 2021 ACS data reflects that 56 percent of residents (17,391) in all census tracts 


that are completely or partially within the 2.5-mile buffer are Black. Non-Hispanic Black residents 


make up the majority of the population in four of the eight census tracts that are completely or 


partially within the 2.5-mile buffer of the Denka Facility. Tracts 708 (located west of the Denka 


Facility) and 711 (located southwest of the Facility) have the highest concentration of non-


Hispanic Black residents (approximately 93 and 82 percent, respectively) compared to all other 


tracts. In addition, more than two thirds of the residents living in Census Tracts 709 (located east 


of Denka) and 705 (located northeast of Denka) are non-Hispanic Black (approximately 69 and 70 


percent, respectively). The remaining four tracts have a Black population that ranges from about 


28 percent to 43 percent. 


F. Life Expectancy in the Residential Communities Surrounding the Denka Facility. 


53. The National Center for Health Statistics, which is a division of the Centers for 


Disease Control, has published life expectancy at birth by state, county, and census tract for the 


period 2010-2015.30 The data reveals that the life expectancy for the two tracts that are completely 


within the 2.5-mile buffer is approximately 71 years in tract 708 and 73 years for tract 709. Both 


30 Tejada-Vera B, Bastian B, Arias E, Escobedo LA., Salant B, Life Expectancy Estimates by 


U.S. Census Tract, 2010-2015. National Center for Health Statistics. 2020. 


32 



https://2010-2015.30





are lower than both Louisiana's statewide life expectancy (about 75 years) and St. John the Baptist 


Parish's life expectancy (about 76 years). 


Summarv and Conclusion 


54. In summary, I reviewed multiple demographic data sources and population 


methods to derive population estimates for the population that is within 0.5, 1.0, 1.5, 2.0, and 


2.5-mile buffers of the Denka facility. Overall, the data provide reliable information to support 


that the total population within the 2.5-mile buffer is approximately 15,000 to 17,000 people; the 


total population within the 2.0-mile buffer is approximately 9,000; the total population within the 


1.5-mile buffer is approximately 3,000 to 4,000; the total population within the 1.0-mile buffer is 


approximately 800 to 1,000 people. Also, about 3,000 to 4,000 of residents are children under the 


age of 18, which represents approximately 20 to 25 percent of the total population within the 2.5-


mile buffer that surrounds the Denka Facility. In addition, I estimate that 800 to 1,000 of the 


children, or five to seven percent of the total population, are under the age of five, and that 2,000 


to 3,000 of the children, or 15 to 18 percent of the total population, are between the ages of five to 


17. 


I declare under penalty of perjury that the foregoing is true and correct. 


Executed on 3/J5 /J0~3 
I I 
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Table 1: Population and geographic characteristics used to calculate exposed population in 2.5-mile buffer surrounding Denka Facility, by 
census tract, 2020 Decennial Census 


Est. Population      Est. Population      
Total Square Miles Percentage Polygon Containment Buffer Containment 


Census Tract Total Square Miles within Buffer Coverage Area Method Method 


Tract 708 2.31 2.31 100.00% 1,930 1,930 
Tract 709 2.94 2.94 100.00% 2,785 2,785 
Tract 705 9.60 2.63 27.36% 6,414 1,755 
Tract 710 4.11 0.98 23.93% 2,594 621 
Tract 703 1.57 0.27 17.32% 6,123 1,060 
Tract 707 10.87 1.5 13.79% 3,424 472 
Tract 711 91.71 7.86 8.57% 2,951 253 
Tract 704 1.60 0.09 5.36% 4,305 231 


Total 125 19 30,526 9,107 


Table 2: Estimated population in the 2.5-mile buffers surrounding Denka Facility by method 


Polygon Containment 
Method 


Buffer Containment 
Method (BCM) 


BCM with Manual 
Adjustment 


2010 Census 33,106 10,517 16,706 


2020 Census 30,526 9,107 14,881 


2017-2021 ACS 30,990 9,578 14,934 
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Table 3: Estimated Population surrounding Denka Facility, by Census data and 
buffer zone 


2010 Census 2020 Census 2017-2021 ACS 


0.5-mile buffer Total Population 0 0 0 


Census Tract 708 0 0 0 
Census Tract 709 0 0 0 


1.0-mile buffer Total Population 1,327 1,024 793 


Census Tract 708 1,268 970 736 
Census Tract 709 59 54 57 


1.5-mile buffer Total Population 3,935 3,149 2,984 


Census Tract 708 2,321 1,743 1,506 
Census Tract 709 1,464 1,257 1,329 
Census Tract 707 51 51 51 
Census Tract 711 98 98 98 


2.0-mile buffer Total Population 9,141 8,888 9,135 


Census Tract 708 2,537 1,930 1,664 
Census Tract 709 2,693 2,397 3,053 
Census Tract 705 2,922 3,231 3,392 
Census Tract 710 0 0 0 
Census Tract 707 849 766 566 
Census Tract 711 140 565 461 


2.5-mile buffer Total Population 16,706 14,881 14,934 


Census Tract 708 2,537 1,930 1,664 
Census Tract 709 3,115 2,785 3,461 
Census Tract 705 5,292 5,512 5,638 
Census Tract 710 305 373 392 
Census Tract 703 325 285 298 
Census Tract 707 3,478 2,665 2,460 
Census Tract 711 1,251 980 600 
Census Tract 704 404 352 420 
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Table 4: Estimated population for 0.5-to 1.5-mile buffer surrounding Denka Facility, by tract, block group, and data source 


Within 
buffer zone 


2010 
Census 


2020 
Census 


2017-
2021 
ACS 


2010 
Census 


2020 
Census 


2017-
2021 
ACS Notes for Manual Adjustment 


0.5-
mile 


buffer 


Census Tract 708 


Block Group 1 


Block Group 2 


Census Tract 709 


Block Group 1 


Block Group 2 


Yes 


No 


No 


Yes 


Partial 


N/A 


N/A 


Partial 


2,537 


1,081 


1,456 


3,115 


1,281 


1,834 


1,930 


808 


1,122 


2,785 


899 


1,886 


1,664 


599 


1,065 


3,461 


1,224 


2,237 


no residential rooftops lie within 0.5-mile buffer 


no residential rooftops lie within 0.5-mile buffer 


1-
mile 


buffer 


Census Tract 708 


Block Group 1 


Block Group 2 


Census Tract 709 


Block Group 1 


Block Group 2 


Yes 


Yes 


No 


Yes 


Partial 


Partial 


N/A 


Partial 


2,537 


1,081 


1,456 


3,115 


1,281 


1,834 


1,930 


808 


1,122 


2,785 


899 


1,886 


1,664 


599 


1,065 


3,461 


1,224 


2,237 


100.0% 


12.9% 


3.2% 


100.0% 


14.5% 


2.9% 


100.0% 


12.9% 


2.5% 


all residential rooftops between East 31st St. and East 24th St. in BG are within 1-mile buffer, 
small land area outside of block group is the Entergy Substation 


area between most of Ivy Ct. (11) to E. 23rd St. (61) overlaps with 1.0-mile buffer 


19 rooftops along West 5th St. lie within 1-mile buffer 


1.5-
mile 


buffer 


Census Tract 708 2,537 1,930 1,664 


Block Group 1 Yes Full 1,081 808 599 100.0% 100.0% 100.0% 


all but 83 residential rooftops along Homewood Place in northern area of BG lie within 1.5-
Block Group 2 Yes Partial 1,456 1,122 1,065 85.2% 83.3% 85.1% mile buffer 


Census Tract 709 3,115 2,785 3,461 


183 rooftops from Ash to Birch (122), 5 James Ct., Phoenix Lane (4), W 22nd St. (4), Apricot 
Block Group 1 Yes Partial 1,281 899 1,224 38.3% 40.3% 31.7% (23), Apple St. (2), and 5th W. St N 


316 rooftops along Belle Point/Breaux.part of Herbert (43), Herbert Drive (23), Riverpoint 
Block Group 2 Yes Partial 1,834 1,886 2,237 53.1% 47.4% 42.1% (109), Ory Dr. (63), Cortez (27), Coles Landing (32), W 5th St. N (19) 


Census Tract 707 4,348 3,424 3,457 


Block Group 1 No N/A 870 759 997 


Block Group 2 No N/A 2,162 1,106 1,205 


very small area of 1.5-mile buffer overlaps HWY-44 along river, no residential rooftops, just 
Block Group 3 Yes Partial 673 987 863 0.0% 0.0% 0.0% roadway 


Block Group 4 Yes Partial 643 572 392 7.9% 8.9% 13.0% 51 rooftops along NE 12th St. lie within 1.5-mile buffer 


Census Tract 711 3,398 2,951 2,781 


Block Group 1 No N/A 921 980 1,491 


Block Group 2 No N/A 1,210 978 685 


Block Group 3 No N/A 621 455 104 
buffer includes 98 residential rooftops along HWY18 (1), John Pierre (2), Rodrigue Ct. (1), Goldmire (Ct & 
Plantation) (5), E 11th St. (16), Water Tower Lane to Old Barre (17), to Lucy Lane (22), E 12th St. (14), ad E 


Block Group 4 Yes Partial 646 538 501 15.2% 18.2% 19.6% 13th St. (20) 
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Table 5: Estimated population for 2.0-mile buffer surrounding Denka Facility, by tract, block group, and data source 
Within 


2.0-mile 2017-
buffer 2010 2020 2021 2010 2020 2017-2021 
zone Census Census ACS Census Census ACS Notes for Manual Adjustment 


Census Tract 708 2,537 1,930 1,664 
Block Group 1 Yes Full 1,081 808 599 100.0% 100.0% 100.0% 
Block Group 2 Yes Full 1,456 1,122 1,065 100.0% 100.0% 100.0% 


Census Tract 709 3,115 2,785 3,461 
Block Group 1 Yes Full 1,281 899 1,224 100.0% 100.0% 100.0% 


Block Group 2 Yes Partial 1,834 1,886 2,237 77.0% 79.4% 81.8% 
Census Tract 705 6,229 6,414 6,513 


Block Group 1 Yes Partial 2,296 2,400 2,792 61.3% 67.0% 64.7% 


Block Group 2 Yes Partial 1,640 2,516 2,285 9.3% 44.0% 44.0% 


Block Group 3 Yes Partial 2,293 1,498 1,436 59.4% 34.6% 40.4% 
Census Tract 710 2,840 2,594 2,660 


Block Group 1 Yes Partial 1,456 1,240 1,206 0.0% 0.0% 0.0% 
Block Group 2 No N/A 1,384 523 531 0.0% 0.0% 0.0% 
Block Group 3 No N/A -- 831 923 0 0.0% 0.0% 


Census Tract 707 4,348 3,424 3,457 
Block Group 1 No N/A 870 759 997 0.0% 0.0% 0.0% 
Block Group 2 Yes Partial 2,162 1,106 1,205 0.0% 0.0% 0.0% 
Block Group 3 Yes Partial 673 987 863 30.6% 19.6% 20.1% 


Block Group 4 Yes Partial 643 572 392 100.0% 100.0% 100.0% 
Census Tract 711 3,398 2,951 2,781 


Block Group 1 No N/A 921 980 1,491 0.0% 0.0% 0.0% 
Block Group 2 No N/A 1,210 978 685 0.0% 0.0% 0.0% 
Block Group 3 Yes Partial 621 455 104 22.6% 24.9% 41.4% 


Block Group 4 Yes Partial 646 538 501 85.1% 83.9% 83.4% 


all except 137 residential rooftops along Hackberry (12), Holly Drive (30), Mahogony (15), Maple (17), 
Lilly (13), Cottonwood (7), W 5th St. (12), Bradford (17), Persimmon (14) 


all except for 305 residential rooftop and RVs --Emma Dr. (13), Central (35), 98 RVs, East 12th St. 32 
Apartment Units at Willow Ridge, 86 rooftops b/t NW 3rd and Cedar/Goshen, Cypress (13), Big Lou Ave 
(9) 
all except 519 residential rooftops including area between Tiffany and North Sugar Ridge (444) and 
Foxwood (75) 
all except for 352 residential rooftops at Grove Park (25) and residential area between Magnolia and 
Gardenia (327) 


small area of buffer overlaps BG, but only tree canopy, no residential rooftops 


96 residential rooftops between Central Ave and W 1st St. 
small portion northwest area of BG is outside of buffer along Central Ave, but it all appears to be retail or 
other businesses so full population should be included in manual adjustment 


60 residential rooftops between Lapeyrolerie and George St. 
All houses northern area of BG so most of 2.0-mille buffer intersects except for 41 residential rooftops 
also HWY18 and E1 4th St. 
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Table 6: Estimated population for 2.5-mile buffer surrounding Denka Facility, by tract, block group, and data source 


Within 2.5-mile 
buffer 


2010 
zone Census 


2017- 2017-
2020 2021 2010 2020 2021 


Census ACS Census Census ACS Notes for Manual Adjustment 
Census Tract 708 2,537 1,930 1,664 


Block Group 1 Yes Full 1,081 808 599 
Block Group 2 Yes Full 1,456 1,122 1,065 


Census Tract 709 3,115 2,785 3,461 
Block Group 1 Yes Full 1,281 899 1,224 
Block Group 2 Yes Full 1,834 1,886 2,237 


Census Tract 705 6,229 6,414 6,513 


Block Group 1 Yes Partial 2,296 2,400 2,792 90.6% 92.0% 91.4% Goshen (10) are not within 2.5-mile buffer 


Block Group 2 Yes Partial 1,640 2,516 2,285 71.0% 82.1% 82.1% from South to North Sugar Ridge (92) 


Block Group 3 Yes Partial 2,293 1,498 1,436 89.3% 82.7% 84.3% the north area of BG. 
Census Tract 710 2,840 2,594 2,660 


Block Group 1 Yes Partial 1,456 1,240 1,206 21.0% 19.8% 19.7% Dr. (3) 
Block Group 2 No N/A 1,384 523 531 


Block Group 3 Yes Partial -- 831 923 15.3% 16.7% and Orange Loop (18) 
Census Tract 703 6,258 6,123 6,348 


Block Group 1 Yes Partial 1,191 966 1,397 27.3% 29.5% 21.3% 
Block Group 2 No N/A 1,274 1,247 1,113 
Block Group 3 No N/A 1,489 1,469 1,820 
Block Group 4 No N/A 2,304 2,441 2,018 


Census Tract 707 4,348 3,424 3,457 
Block Group 1 Yes Partial 870 759 997 0.0% 0.0% 0.0% 


Block Group 2 Yes Partial 2,162 1,106 1,205 100.0% 100.0% 100.0% included in manual adjustment 
Block Group 3 Yes Full 673 987 863 100.0% 100.0% 100.0% 
Block Group 4 Yes Full 643 572 392 100.0% 100.0% 100.0% 


Census Tract 711 3398 2951 2781 
Block Group 1 No N/A 921 980 1491 
Block Group 2 No N/A 1210 978 685 


Block Group 3 Yes Partial 621 455 104 97.4% 97.1% 95.2% residential rooftops along E 6th Street 
Block Group 4 Yes Partial 646 538 501 100.0% 100.0% 100.0% 


Census Tract 704 4381 4305 4106 
Block Group 1 No N/A 2958 2742 2589 


Block Group 2 Yes Partial 1423 1563 1517 28.4% 22.5% 27.7% 13, Glendale (3), and Vichy Ct. (9) 


all except 74 residential rooftops for 32 Apartment Units at Willow Ridge, Ellen Dr. (27), Cedar (5), 


all except for 166 residential roof tops are NOT in 2.5-mile buffer along Foxwood Lane (74) and 


all except 93 residential rooftops between Gardenia St. and Magnolia Dr., heavy tree landscape in 


59 residential rooftops including Persimmon (19), Capt., G B St. (6), Pine (28), Peach (3), and Smith 


139 residential rooftops including six below Laryo Park, Mahogany (32), Maple Loop (72), Jack (11), 


156 residential rooftops including Madewell (47), Rosedown (37), Elmwood (24), Arlington Ct. (17), 
Concord (15), and Carrollwood Dr./Rue Dubourg (16) 


small portion of western area in buffer, but all industrial, so no part of pop. Is included. 
small portion northeast area of buffer is outside of buffer, but all industrial so full pop. Should be 


All houses northern area of BG and along river and are in the 2.5-mile buffer, except for 7 


All houses northern area of BG and along river and are in the 2.5-mile buffer 


147 residential rooftops overlap the 2.5-mile buffer including 20 apartment buildings at Normandy 
Village including (60 units) on Calais, Concord (17), Bayonne (16 duplexes plus 13 SFH), Tours Ct. 
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Table 7: Total population and Housing Units for 2.5-mile buffer surrounding Denka Facility, by tract, block group, and data source 


2010 Census 2020 Census 2017-2021 ACS 
Population Housing Units Population Housing Units Population Housing Units 


Census Tract 708 2,537 943 1,930 859 1,664 961 
Block Group 1 1,081 383 808 361 599 403 
Block Group 2 1,456 560 1,122 498 1,065 558 


Census Tract 709 3,115 1,073 2,785 1,120 3,461 1,328 
Block Group 1 1,281 478 899 454 1,224 577 
Block Group 2 1,834 595 1,886 666 2,237 751 


Census Tract 705 6,229 2,228 6,414 2,387 6,513 2,381 
Block Group 1 2,296 789 2,400 923 2,792 863 
Block Group 2 1,640 572 2,516 926 2,285 927 
Block Group 3 2,293 867 1,498 538 1,436 591 


Census Tract 710 2,840 1,330 2,594 1,540 2,660 1,443 
Block Group 1 1,456 663 1,240 702 1,206 705 
Block Group 2 1,384 667 523 452 531 385 
Block Group 3 -- -- 831 386 923 353 


Census Tract 703 6,258 2,394 6,123 2,422 6,348 2,443 
Block Group 1 1,191 572 966 529 1,397 731 
Block Group 2 1,274 427 1,247 426 1,113 470 
Block Group 3 1,489 548 1,469 584 1,820 580 
Block Group 4 2,304 847 2,441 883 2,018 662 


Census Tract 707 4,348 1,817 3,424 1,592 3,457 1,592 
Block Group 1 870 305 759 308 997 264 
Block Group 2 2,162 915 1,106 522 1,205 608 
Block Group 3 673 314 987 489 863 477 
Block Group 4 643 283 572 273 392 243 


Census Tract 711 3,398 1,440 2,951 1,428 2,781 1,376 
Block Group 1 921 445 980 482 1,491 597 
Block Group 2 1,210 454 978 450 685 387 
Block Group 3 621 266 455 241 104 145 
Block Group 4 646 275 538 255 501 247 


Census Tract 704 4,381 1,589 4,305 1,680 4,106 1,712 
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Block Group 1 2,958 1071 2,742 1028 2,589 1181 
Block Group 2 1,423 518 1,563 652 1,517 


33,106 12,814 30,526 13,028 30,990 13,236 
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Appendix A: Facts and Data Considered 


Case Materials 


ENV_ENFORCEMENT-3095252-v1-Denka_-_Coordinates_EPA_and_Denka_24-hr_Monitors_10212022.DOCX 


EPA and Denka 24-hour air monitoring networks: 


Coordinates for EPA’s 24-hour air monitoring network (active from 2016 – 2020) (converted to decimal degrees) 


SITE_NAME MONITOR_LATITUDE MONITOR_LONGITUDE 


Ochsner Hospital 30.071420 -90.515436 


Acorn Hwy 44 30.058785 -90.509599 


Levee 30.051803 -90.522571 


5th Ward Elem School 30.051938 -90.531859 


Chad Baker 30.057070 -90.533381 


East St. John High School 30.077830 -90.532944 


Coordinates for Denka’s 24-hour air monitoring network (active 2016 – present) (converted to decimal degrees) 


SITE_NAME MONITOR_LATITUDE MONITOR_LONGITUDE 


Entergy 30°4’9.21”N 
(30.069225) 


90°32’6.17”W 


(-90.53504722222222) 


Railroad 30°3’48.25”N 
(30.063402777777778) 


90°30’41.99”W 
(-90.51166388888889) 


Western 30°3’6.70”N 
(30.051861111111112) 


90°31’41.99”W 


(-90.52833055555556) 


Levee 30°3’6.24”N (30.051733333333335) 90°31’21.42”W 


(-90.52261666666666) 


Hospital 30°4’15.85”N 
(30.071069444444444) 


90°30’48.29”W 
(90.51341388888889) 


Edgard 30°2’45.48”N 
(30.04596666666667) 


90°33’34.01”W 
(-90.55944722222222) 
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Appendix B: Curriculum Vitae 


Nyesha C. Black, Ph.D. 
nyeshablack@gmail.com | 205-712-6478 


Education 


The Pennsylvania State University, College of Liberal Arts | University Park, PA 
Ph.D.   Dual Degree in Demography and Sociology, Completed May 2015 


M.A. Dual Degree in Demography and Sociology, Completed December 2011 


The University of Alabama, Culverhouse College of Business | Tuscaloosa, AL 
B.S. Economics with a minor in Sociology, Completed May 2009 


Shelton State Community College | Tuscaloosa, AL 
A.A. General Studies with a concentration in Business Administration, Completed May 2005 


Certifications and Competitive Data Workshops: 
- American Community Survey in the Classroom, Summer Institute in Survey Research 


Techniques at the University of Michigan – Ann Arbor 
- Advanced Spatial Pattern Analysis for Population Scientists, University of California, Santa 


Barbara 
- Business Research Certificate, Collat School of Business, University of Alabama at Birmingham 
- Combining Qualitative and Quantitative Methods, Summer Institute in Survey Research 


Techniques at the University of Michigan – Ann Arbor 
- Propensity Score Methods for Causal Inference, Summer Institute on Innovative Methods at 


The Pennsylvania State University 


Applied Research & Policy Experience 


The University of Alabama, Center for Business and Economic Research Tuscaloosa, AL 
Director of Demographics /Assistant Research Personnel July 2020- Present 


- Leads demographics and socioeconomics team; manages junior-level socioeconomic analyst(s); 
and serves aa liaison for the U.S. Census Bureau’s Federal/State Cooperatives for Population 
Estimates and Projections 


- Provides complex demographic analysis including population projections for various geographic 
areas; develop metrics for comparative socioeconomic analyses of specified geographic or 
governmental areas; and complete data requests for public stakeholders and private clients 


- Conducts socioeconomic research and make presentations to key stakeholders and provides 
technical writing and editing for periodic publications including newsletters, research briefs, and 
reports 
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Noire Analytics Birmingham, AL 
Managing Director of Research Sept. 2018- Present 


- Manage the day-to-day operations of a research and strategic advisory firm. This includes project 
management, client engagement and acquisition, accounting and bookkeeping, and contract 
review 


- Conducting primary and secondary data collection, survey design, quantitative and qualitative 
analysis, including multivariate regression, focus groups, in-depth interviews, expert witness 
testimony, and program evaluations 


Regional Planning Commission of Greater Birmingham Birmingham, AL 
Independent Contractor Feb. 2016 -Feb.2020 


- Co-authored a $145,000.00 grant administered by Pew Charitable Trusts to develop an 
assessment tool to measure the economic and social determinants of health in Birmingham’s 99 
neighborhoods 


- Co-organized stakeholder engagement meetings with over 100 local non-profit organizations 
and residents 


- Conducted focus groups with local residents about assets and barriers to health and 
neighborhood quality 


City of Birmingham, Department of Planning, Engineering & Permits Birmingham, AL 
Appointed Commissioner, Birmingham Planning Commission June 2017- Present 


- Review and recommend implementation of city’s comprehensive plan for urban renewal, 
commercial revitalization, rezoning, and annexation 


- Review and approve all construction projects by federal, state, and local governments and 
organizations 


- Approve and adopt neighborhood improvement plans and identify specific revitalization 
strategies 


United States Department of Agriculture, Economics Research Service Washington, D.C. 
Economics Intern June 2013-Aug. 2013 


- Collaborated with economists to analyze data and forecast the implications of the Patient 
Protection and Affordable Care Act on farm households and businesses; co-authored research 
results and published findings in Applied Economic Perspectives and Policy 


- Authored an internal report for research and data needs pertaining to local food systems and 
the USDA’s “Know Your Farmer, Know Your Food” initiative 


Academic Experience 


University of Alabama at Birmingham, College of Arts and Sciences Birmingham, AL 
Teaching Assistant Professor Jan. 2016- Sept. 2018 


- Plan appropriate and engaging lessons for eight courses geared toward classroom and online 
learning 


- Design multimedia teaching materials for in-person and online instruction 
- Establish and maintain professional relationships in the business community through social 


networks to organize guest speakers, facilitate group projects, and coordinate internships to 
support student learning 
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- Taught and evaluated more than 1,200 students over two years, managed class sizes ranging 
from 10 to 200, and built strong rapport through class discussions and academic advisement 


- Supervised and evaluated the performance of eight teaching and research assistants 


University of Alabama at Birmingham, College of Preventive Medicine Birmingham, AL 
Research Fellow Jan. 2015- Dec.2015 


- Conducted health policy and health disparities research, authored manuscripts, and presented 
findings at professional conferences 


- Completed interdisciplinary training in patient-centered outcomes research, health economics, 
modeling/simulation, clinical decision making, and cost-effectiveness analysis 


The Pennsylvania State University University Park, PA 
Research Assistant & Instructor Aug. 2009-Dec. 2014 
National Science Foundation Graduate Research Fellow 


- Coordinated field research tasks to ensure accurate and complete data collection in 
economically distressed neighborhoods in Philadelphia and created progress reports for a team 
of GIS analysts 


- Managed two large datasets, meticulously checked the validity of data entries, recoded and 
created variables; used SPSS to analyze descriptive statistics, frequency tables, and statistical 
analyses 


- Increased accuracy of measuring food access in disadvantaged neighborhoods by surveying 120+ 
grocers in six weeks and created maps in ArcGIS to visually display the distribution of food stores 


- Developed engaging, effective lessons by integrating multimedia for undergraduate students of 
diverse backgrounds; created interactive exercises to clarify and reinforce abstract concepts 
covered during lectures; and evaluated students’ progress and performance 


- 100% of students surveyed anonymously rated the quality of my instruction as above average 


Selected Publications 


- Meeker, Melissa A., Brian S. Schwartz, Karen Bandeen-Roche, Annemarie G Hirsch, Shanika S. 
DeSilva, A., Tara P. McAlexander, Nyesha C. Black, Leslie A. Mcclure (2022). Assessing 
Measurement Invariance of a Land Use Environment Construct Across Levels of Urbanicity. 
GeoHealth, e2022GH000667, 1–18. 


- De Silva, S. Shanika A., Melissa A. Meeker, Victoria Ryan, Yasemin Algur, Long, Leann D, April P. 
Carson, Nyesha Black, and Leslie A McClure (2022). Comparing Global and Spatial Composite 
Measures of Neighborhood Socioeconomic Status Across US Counties. Journal of Urban Health, 
99, 457–468. 


- Hirsch, Annemarie. G., April P. Carson, Nora L. Lee, Tara McAlexander, Carla Mercado, Karen 
Siegel, Nyesha C. Black, et al. (2020). The Diabetes Location, Environmental Attributes, and 
Disparities Network: Protocol for Nested Case Control and Cohort Studies, Rationale, and Baseline 
Characteristics. JMIR Research Protocols, 9(10), 1–17. 


- Uddin, Jalal, Gargya Malla, Leann D. Long, Sha Zhu, Nyesha Black, et al. (2022). The Association 
between Neighborhood Social and Economic Environment and Prevalent Diabetes in Urban and 
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Rural Communities: The Reasons for Geographic and Racial Differences in Stroke (REGARDS) 
study. SSM - Population Health, 17, 1–7. 


- Kramer, Michael R., Nyesha C. Black, Stephen A. Matthews, and Sherman A. James. 2017. “The 
Legacy of Slavery and Contemporary Declines in Heart Disease Mortality in the U.S. South.” Social 
Science & Medicine -Population Health, 3:609–17. 


- Black, Nyesha C. 2014. “An Ecological Approach to Understanding Adult Obesity Prevalence in the 
United States: A County-Level Analysis Using Geographically Weighted Regression.” Applied 
Spatial Analysis and Policy 7(3): 283–99. 


- Yang, Tse-Chuan, Carla Shoff, Aggie J. Noah, Nyesha Black, and Corey S. Sparks. 2014. “Racial 
Segregation and Maternal Smoking during Pregnancy: A Multilevel Analysis Using the Racial 
Segregation Interaction Index.” Social Science & Medicine, 107:26–36. 


- Ahearn, Mary C., James M. Williamson, and Nyesha C. Black. 2014. “Implications of Health Care 
Reform for Farm Businesses and Families.” Applied Economic Perspectives and Policy, 37(2): 260-
286. 


Other Experience 


- Expert Witness, The United States of America v. Denka Performance Elastomers, Inc. (E.D. LA) 
(Civil Action No. Civ. No. 2:23-cv-735), retained by the U.S. Department of Justice 


- Expert Witness, United States of America v. Housing Authority of Ashland, AL, Southern 
Development Company of Ashland, LTD., (N.D. ALA.) (Civil Action No. 1:20-cv-01905-
ACA), retained by the U.S. Department of Justice 


45 





		Structure Bookmarks

		United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 

		United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 

		United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 



		United States’ Motion for Preliminary Injunction 

		Exhibit C 

		IN THE UNITED STATES DISTRICT COURT FOR THE EASTERN DISTRICT OF LOUISIANA 

		IN THE UNITED STATES DISTRICT COURT FOR THE EASTERN DISTRICT OF LOUISIANA 

		UNITED STATES OF AMERICA, 

		Plaintiff, v. DENKA PERFORMANCE ELASTOMER, 

		LLC 

		and 

		DUPONT SPECIALTY PRODUCTS USA, LLC, Defendants. 

		Civ. No. 2:23-cv-735 



		DECLARATION OF DR. NYESHA C. BLACK IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 

		DECLARATION OF DR. NYESHA C. BLACK IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 

		Pursuant to 28 U.S.C. § 1746, I, Nyesha Black, declare as follows: 

		Introduction 

		Introduction 

		1. I have been retained by the U.S. Department of Justice and asked to render my expert opinions on the population and other demographic characteristics of the communities 

		surrounding Denka Performance Elastomer LLC’s (Denka) facility (the Denka Facility) located in 

		LaPlace, Louisiana. I was specifically asked to analyze available demographic information, including the population count, age distribution, and other demographic features, of the communities within a 2.5-mile radius of the Denka Facility. 



		Qualifications 

		Qualifications 

		2. 

		2. 

		2. 

		2. 

		I am an expert in demographic analysis and research. I have more than a decade of experience in academic and applied demographic research. For the past two years, I have served as the Director of Demographic and Socioeconomic Analysis at the Center for Business and Economic Research at the University of Alabama. In that role, I am primarily responsible for conducting 



		demographic and economic analysis and the production of population estimates and projections. I also serve as the liaison between the State of Alabama and the U.S. Census Bureau. In addition, I am an adjunct professor at the University of Alabama at Birmingham where I teach undergraduate courses in sociology, including a course in population dynamics. I previously held the position of Teaching Assistant Professor in the Department of Sociology at University of Alabama Birmingham. 



		3. 

		3. 

		I hold a master’s degree and PhD in demography and sociology from Pennsylvania State University. Additionally, I have extensive training in quantitative research, including a Certificate in Advanced Spatial Pattern Analysis for Population Scientists from the University of California, Santa Barbara, and a Business Research Certificate from the University of Alabama at Birmingham. 







		Publications in the Last 10 years 

		Publications in the Last 10 years 

		Publications in the Last 10 years 



		4. Over the course of my career I have authored, or co-authored, peer-reviewed research focused on spatial patterns of health disparities across socioeconomic and demographic groups. Findings from my research have been published in peer-reviewed journals such as Social Science and Medicine, Applied Spatial Analysis and Policy, Applied Economic Perspectives and Policy, and the Journal of Urban Health. I have also presented my research at professional conferences, including the Southern Demographic Associatio



		Prior Testimony 

		Prior Testimony 

		Prior Testimony 



		5. In the past 4 years, I have provided deposition testimony in one civil case. In October 2022, I was deposed in United States of America v. Housing Authority of Ashland, AL, Southern Development Company of Ashland, LTD., (N.D. ALA.) (Civil Action No. 1:20-cv-01905ACA). 

		-





		Compensation 

		Compensation 

		Compensation 



		6. I am being compensated for my work on this matter, including testimony, at the rate of $395 per hour. As of the date I signed this declaration I have spent approximately 200 hours on this matter.

		1 

		Methodology and Facts and Data Considered 



		7. 

		7. 

		7. 

		In preparing my opinions in this matter, I reviewed U.S. Census Bureau data, including information from the 2010 and 2020 Decennial Censuses, and the 2016, 2020, and 2021 American Community Survey (or ACS) five-year estimates.I also reviewed demographic data available from the Louisiana Department of Education. I also conducted a literature search in peer-reviewed journals for best practices in estimating populations exposed to environmental hazards. During my review of extant literature, I considered the m

		2

		, 3 





		8. 

		8. 

		In addition to reviewing the above materials, I also employed a variety of secondary data sources and mapping techniques to analyze the demographics of the population that resides 





		My subcontractor provided technical assistance with data extraction in Social Explorer, producing maps in ArcGIS, and creating demographic tables. 

		1 



		The American Community Survey (ACS) is released annually in one-and five-year estimates. According to the U.S. Census Bureau, the ACS five-year estimate program “are “period” estimates that represent data collected over a period of time. The primary advantage of using multiyear estimates is the increased statistical reliability of the data for less populated areas and small population subgroups.” American Community Survey 5-Year Data (2009-2021). (2022, sets/acs-5year.html 

		2 

		December 8). United State Census Bureau. https://www.census.gov/data/developers/data

		-



		Total Population [Tables]. In . Retrieved February, 27, 2023, from 

		3 

		SocialExplorer.com

		https://www.socialexplorer.com/explore-tables 



		within a 2.5-mile radius of the Denka Facility. I used Social Explorerto extract data from the U.S. 

		4 



		Census Bureau. I also employed mapping tools that utilize various geographical information 

		systems (GIS), including ESRI ArcMap 10.4.1 in ArcGIS. 

		9. I downloaded geographic boundary files (including state, counties, census tracts,

		5 



		block groups, and municipalities) from the U.S. Census Bureau TIGER/Line Shapefiles for 2020. 

		These shapefiles were imported into ArcMap and ArcGIS, which enabled me to create various 

		maps. The latitudinal and longitudinal coordinates of a central point within the Denka Facility

		6 



		were geocoded as the central point on each map. The Department of Justice requested that I 

		calculate 0.5, 1.0, 1.5, 2.0, and 2.5-mile radial “buffers” (in this case, circles) drawn around the 

		Denka Facility, which I did using the buffer tool within the analysis tools in the proximity toolbox 

		in ArcMap. 

		10. Once the buffers were created, I used GIS analysis to merge the buffers to the 

		census tracts boundary files, which then allowed me to determine which census tracts fall within 

		Social Explorer is a data service that can be used for accessing and extracting raw demographic data, including U.S. Census data such as the Decennial Census and the American Community Survey. It can be used by demographers or other social scientists, such as myself, to efficiently access secondary population-level data. 

		4 



		According to the U.S. Census Bureau, “Census Tracts are small, relatively permanent statistical subdivisions of a county or statistically equivalent entity […] that generally have a population size between 1,200 and 8,000 people, with an optimum size of 4,000 people. A census tract usually covers a contiguous area; however, the spatial size of census tracts varies widely depending on the density of settlement. Census tract boundaries are delineated with the intention of being maintained over a long time so 

		5 

		https://www.census.gov/programssurveys/geography/about/glossary.html#par_textimage_13 



		The Department of Justice provided the following coordinates for the Denka Facility: latitude 30.058668315, longitude -90.524145124. This point is an approximate central location of the primary sources of chloroprene emissions at the Denka Facility. 

		6 



		each buffer area. This allowed me to evaluate the demographic characteristics of census tracts within each buffer. Next, for each census tract that falls completely or partially within a buffer, I calculated the geographic area of the census tracts, or portions thereof, using the intersect tool within the analysis tools in the overlay toolbox in ArcMap. I also determined the geographic area of the census tracts that lie outside of a buffer using the erase tool in ArcMap. 

		11. Next, I used Social Explorer to identify the block groups contained within the census tracts that fell partially within each buffer, and to extract the total population and housing unit count within each block group. 

		12. The United States provided a list of latitude and longitude coordinates for air monitors operated by the U.S. Environmental Protection Agency (EPA) or by Denka. That list is attached as Appendix A. I geocoded these points onto maps included in this report using the same process as was used to geocode the Denka Facility. 

		Opinions 



		13. The following is a statement of my current opinions in this matter. If called to testify, I could competently testify to the following to a reasonable degree of scientific certainty. 

		14. My primary conclusions are that: 

		• 

		• 

		• 

		Based on my review of all the data discussed below, I estimate that the total population living within the 2.5-mile buffer surrounding the Denka Facility is approximately 15,000 to 17,000 people. I also estimate the total populations living within the buffers closer to the Denka Facility, as follows: approximately 9,000 people living within the 2.0-mile buffer, approximately 3,000 people living within the 1.5-mile buffer, approximately 800 to 1,000 people living within the 1.0-mile buffer, and no people liv



		• 

		• 

		There are a significant number of children under the age of 18 living within the 2.5-mile buffer surroung the Denka Facility, including a significant number of children below age five. In nearly all census tracts within the 2.5-mile buffer, including tracts 708 and 709 – the tracts closest to the Denka Facility – children under the age of 18 represent approximately 20 to 25 percent of the total population in the 2020 Census (23 percent) and the 2020 ACS (25 percent).Based on the 2016 and 2020 ACS and the 20

		7 





		• 

		• 

		The number of adults within the census tracts surrounding the Denka Facility who are 65 years and older increased between 2010 and 2020, and it is the only age cohort that has experienced population growth, which suggests that many 





		residents are “aging in place.” 

		• 

		• 

		• 

		Based on ACS data, a majority of the residents of census tracts 708 and 709 have lived in their homes for at least a decade, suggesting that these communities consist primarily of long-term residents. 



		• 

		• 

		The overall population residing within the census tracts surrounding the Denka Facility is predominantly Black. 





		These rates are the proportion of children averaged across all census tracts that are contained partially or completely within the 2.5-mile buffer. 

		7 



		• Life expectancy in the two census tracts closest to the Denka Facility (tracts 708 and 709) is lower than both the state and parish-level life expectancy. 





		A. Description of Residential Areas Within a 2.5 Mile Radius of the Denka Facility. 

		A. Description of Residential Areas Within a 2.5 Mile Radius of the Denka Facility. 

		15. The Denka Facility is located along Highway 44, on the border of LaPlace and Reserve, Louisiana on the east bank of the Mississippi River in St. John the Baptist Parish. Below, I describe my visual observations – using Google Maps and Google Earth – of buffers set at 0.5, 1.0, 1.5, 2.0, and 2.5 miles around a central point within the Denka Facility. 

		Figure 1: Map of 0.5-mile Buffer Surrounding the Denka Facility 

		Figure

		16. Figure 1, above, shows the location of the Denka Facility and the 0.5-mile buffer that encircles the Facility. The image shows that the Denka Facility has a green landscape to the 

		16. Figure 1, above, shows the location of the Denka Facility and the 0.5-mile buffer that encircles the Facility. The image shows that the Denka Facility has a green landscape to the 

		immediate west, and it is bordered by a railroad trackto the north, a flat landscape to the immediate east, and Highway 44 and the Mississippi River to the south. From my visual inspection of rooftops using Google Maps and Google Earth, it appears that there is no residential dwelling within the 0.5-mile buffer of the Denka Facility (as discussed above, the 0.5-mile buffer and the other buffers discussed here are drawn from a central point within the Facility, and not from the Facility’s fence line, which i

		8 





		Figure 2: Map of 0.5-to 1.0-mile Buffers Surrounding the Denka Facility 

		Figure

		According to the National Transportation Database, the rail line is owned and operated by the Canadian National Railway. 

		8 



		17. Figure 2 shows the residential communities that lie within 1.0-mile of the Denka Facility. The Belle Point subdivision of Reserve, Louisiana spans from East 31Street to LA-3179 (E 22Street) and lies west of the Denka Facility. The Fifth Ward Elementary School lies approximately 3,100 feet west of the Denka Facility.To the east of the Denka Facility, there are a few residences along West 5Street in LaPlace, LA. 

		st 

		nd 

		9 

		th 



		Figure 3: Map of 0.5 to 1.5-mile Buffers Surrounding the Denka Facility 

		Figure

		I used the measurement tool in Google Maps to determine the distance between Fifth Ward Elementary School and the geocoded central point I used to draw buffers around the Denka Facility. 

		9 



		18. The 1.5-mile buffer shown in Figure 3 expands to include West 5Street to Birch Street in LaPlace to the east, and the Cole’s Landing subdivision (a cul-de-sac community) to the north of the Denka Facility. This area includes East St. John Preparatory Academy and Ochsner LaPlace Hospital. The 1.5-mile buffer also includes a small portion of Jean Marie Street and several residences between Ivy Court and East 12Street located northwest and west of the Denka Facility, respectively, in Reserve, Louisiana. Th

		th 

		th 



		Figure 4: Map of 0.5 to 2-mile Buffers Surrounding the Denka Facility 

		Figure

		18. The 2.0-mile buffer, shown in Figure 4, shows residences that lie southwest of Denka, across the bank of the Mississippi River, near New Jerusalem Baptist Church, in Edgard. There are additional residences along Louisiana Highway 18 and East 13Street. In LaPlace, the 2.0-mile buffer includes LaPlace Oaks public housing units and residential communities near St. Joan of Arc Catholic School and Church. To the north of the Denka Facility, there are residences between Captain G. Bourgeois Street and West 2S

		th 

		nd 

		th 



		Figure 5: Map of 0.5 to 2.5-mile Buffers Surrounding the Denka Facility 

		Figure

		19. Within the 2.5-mile buffer, shown in Figure 5, above, there are residential communities between Central Avenue and Northwest and West 4Streets; north of Railroad Avenue and south of Blue Highway; and near LifeHouse Church, including the Bardwell RV Park 

		th 



		– all of which are located in Reserve. In LaPlace, there are several neighborhoods within the 2.5-mile buffer that are north of West Airline Highway and east and west of Belle Terre Boulevard, near several big box and other retail stores. The 2.5-mile buffer also includes residences around Larayo Park, the Woodland and LaPlace Plantations subdivisions north of West 2Street and south of West Airline Highway. 

		nd 



		Figure 6: Map of Census Tracts (Completely or Partially) Within the 2.5-mile Buffer 

		Figure

		20. Figure 6, above, shows the census tracts surrounding the Denka Facility. Some portion of each census tract depicted on the map lies within the 2.5-mile buffer, with census tracts 708 and 709 located entirely within the buffer area. 

		Figure 7: Map of Air Monitors Installed by EPA and Denka

		10 



		Figure

		21. Figure 7, above, shows the location of air monitors that were installed by the EPA, which were active between 2016 and 2020, as well as air monitoring stations installed and operated by Denka, which have been active since 2016. Most of the air monitors are situated near, or within, the 1.5-mile buffer. Both Denka and EPA installed monitors at the Levee site, which is closest to the Denka Facility, situated just outside of the 0.5-mile buffer (because they are so close together, the indicators for these 

		The blue squares represent the sites of the EPA’s 24-hour air monitoring network that was active from 2016 to 2020. The pink circles represent the sites of Denka’s 24-hour air monitoring network that was installed in 2016 and remains active. 

		10 



		site and Fifth Ward Elementary School are within the 1.0-mile buffer and are the closest to a residential area. The monitor at Edgard is the farthest away from the Denka Facility, falling just outside the 2.5-mile buffer. 



		B. Estimated Population Within Designated Buffer Areas (1.0, 1.5, 2.0, and 2.5-Mile Radius) Surrounding the Denka Facility. 

		B. Estimated Population Within Designated Buffer Areas (1.0, 1.5, 2.0, and 2.5-Mile Radius) Surrounding the Denka Facility. 

		22. 

		22. 

		22. 

		As explained below, I estimate that the total population living within 2.5-miles of the Denka Facility is approximately 15,000 to 17,000 people; the total population within 2.0-miles of the Facility is approximately 9,000; the total population within 1.5 miles of the Denka Facility is approximately 3,000; and the total population within 1.0-mile of the Denka Facility is approximately 800 to 1,000. There does not appear to be any residences within 0.5 miles of the Denka Facility, again as measured from a sel



		23. 

		23. 

		It is challenging to derive precise, small-area population counts. First, the U.S. Census Bureau is the main source of population data in the country, but a full enumeration only happens every 10 years, and intercensal estimates are released annually. There are concerns about data privacy, which, if compromised, may reveal the identity of individuals. These concerns prevent the public release of non-geographically bounded or geocoded data at the individual level. Therefore, demographic methods and geographi

		to account for these data limitations

		11 





		24. 

		24. 

		There are several methods that demographers use to estimate the population contained in an area that does not conform to the boundaries of a single census defined area such 





		Deng, Chengbin, and Changshan Wu. (2013). Improving small-area population estimation: An integrated geographic and demographic approach. Annals of the Association of American Geographers, 103(5), 1123-1141. 

		11 



		as a census tract or a block group. I considered three separate methods here, the polygon containment method, the centroid containment method, and the buffer containment m.I elected to use the buffer containment method because, in my professional opinion, it is more accurate than the polygon and centroid containment methods, and the buffer containment method is less likely to produce an overestimate of the population living in the selected area compared to the polygon containment method. To further improve 

		ethod

		12 



		24. The polygon containment method is used to calculate the total population of a distance-based buffer (e.g., a 2.5-mile circle) by analyzing the population characteristics of all census tracts that are either intersected or entirely enclosed by the In other words, to estimate the population within a given buffer, I would add the total population of each census tract that is either completely or partially within the designated buffer area. The polygon containment method therefore overestimates the populati

		buffer.

		13 



		These methods are discussed in detail in:  Chakraborty, J., & Maantay, J. A. (2011). Proximity Analysis for Exposure Assessment in Environmental Health Justice Research.  Geospatial Analysis of Environmental Health (pp. 111–138). Springer Netherlands. ; and Chakraborty, J., & Armstrong, M. P. (1997). Exploring the Use of Buffer Analysis for the Identification of Impacted Areas in Environmental Equity Assessment. Cartography and Geographic Information Science, 24(3), 145–157. 

		12 

		https://doi.org/10.1007/978-94-007-0329-2_5

		https://doi.org/10.1559/152304097782476951 



		Chakraborty, J., & Maantay, J. A. (2011). Proximity Analysis for Exposure Assessment in Environmental Health Justice Research. In Geospatial Analysis of Environmental Health (pp. 111–138). Springer Netherlands. 

		13 

		https://doi.org/10.1007/978-94-007-0329-2_5 



		25. 

		25. 

		25. 

		Another method for estimating the population of a buffer is the centroid containment method. In this method, the population of a census tract is included in the total population count only if the geographic center point, or “centroid,” of the census tract falls within the buffer. If the centroid within a tract does not fall within the buffer, then the entire population of that census tract is omitted from the population estimate. For this reason, the centroid containment method could lead to inaccurate popu

		not concentrated near the centroid

		14 





		26. 

		26. 

		The buffer containment method, also referred to as the areal apportionment method, estimates the population in a given buffer by applying areal weights to census tracts based on the proportion of the tract’s geographic area that falls within the Using this method, I first identified each census tract that falls partially or entirely within the buffer I was analyzing (e.g., a 2.5-mile circle around the Denka Facility). I then used ArcGIS to determine, for each census tract, what percentage of its land area f

		buffer.

		15 



		buffer.

		16 







		Ibid. Ibid. This method and mathematical equation are detailed in Chakraborty, J., & Armstrong, M. P. (1997). Exploring the Use of Buffer Analysis for the Identification of Impacted Areas in Environmental Equity Assessment. Cartography and Geographic Information Science, 24(3), 145–157. 

		14 

		15 

		16 

		https://doi.org/10.1559/152304097782476951 



		27. The buffer containment method is a more accurate and reasonable method for estimating population count than the polygon containment method or the centroid containment method, but this method also has limitations. Specifically, the buffer containment method assumes that the population within each census tract is distributed homogenously within the tract boundary. Because human populations tend to be unevenly distributed, however, the buffer containment method may either over-or underestimate the populati

		used by demographers.

		17 



		– in this case, within a 0.5, 1.0, 1.5, 2.0, and 2.5-mile radius of the Denka Facility – because it does not overestimate the population as significantly as the polygon containment method, and it does not presume that the population is concentrated in the center of the census tract like the centroid containment method. 

		28. To account for the limitations of the buffer containment method—i.e., over-or underestimating population based on assumed homogeneity in residential patterning across the census tracts—I then further refined my buffer containment analysis by evaluating the residential patterning of all block groups within census tracts that were partially within the buffersand manually adjusted the population of those census tracts based on the location of residential units 

		18 



		Chakraborty, J., & Maantay, J. A. (2011). Proximity Analysis for Exposure Assessment in Environmental Health Justice Research. Geospatial Analysis of Environmental Health (pp. 111– 138). Springer Netherlands. 
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		https://doi.org/10.1007/978-94-007-0329-2_5 



		I did not derive a population estimate for the 0.5-mile buffer because, based on my visual observations in Google Maps and Google Earth, there appear to be no residences within that buffer. 

		18 



		located within each block group. More specifically, I counted the number of residential rooftops partially contained within the relevant buffer zone using Google Maps and high-resolution satellite I then extracted housing unit data at the block group level (for the 2010 and 2020 Decennial Census and the 2021 ACS) and divided the number of residential rooftops that I counted within the buffer that overlays the block group boundaries by the total number of housing units in the block group. Finally, I multipli

		imagery in Google Earth.
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		29. For the 2.5-mile buffer, shown above in Figure 5, I estimate the total population to be approximately 15,000 to 17,000 people. I arrived as this population count by estimating the total population using the buffer containment method with manual adjustments using data from the 2010 and 2020 Decennial Censuses, and the 2021 American Community Survey. The Denka Facility is located on the border of Census Tracts 708 and 709. These two census tracts fall completely within the 2.5-mile buffer, and their entir

		I have used Google Earth and Google Maps in previous demographic analysis to evaluate the conditions “on the ground” when time and/or resources were not available for me to physically visit a place. This has allowed me to assess what seemed to be anomalies in population data. 
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		population count based on counting rooftops within each buffer zone using high-resolution imagery, which is described in more detail above. The data I used to produce this estimate is contained in Tables 1 through 3, 6, 7 .

		at the end of this declaration
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		30. Using the same methodology, I estimated total populations for the other buffer zones, as follows: 

		a. 

		a. 

		a. 

		I estimate that the 0.5-mile buffer has no residents. (Supporting data shown in Tables 3 and 4 at the end of this declaration). 



		b. 

		b. 

		Approximately 800 to 1,000 people live within the 1.0-mile buffer. (Supporting data shown in Tables 3 and 4 at the end of this declaration). 



		c. 

		c. 

		Approximately 3,000 people live within the 1.5-mile buffer. (Supporting data shown in Table 3 and 4 at the end of this declaration). 



		d. 

		d. 

		Approximately 9,000 people live within the 2.0-mile buffer. (Supporting data shown in Tables 3 and 5 at the end of this declaration). 





		31. Table 1, which appears at the end of this declaration, shows the full population count for each census tract that falls within the 2.5-mile buffer based on the 2010 and 2020 decennial censuses and the 2021 American Community Survey, and the estimated population those tracts contribute to the 2.5-mile buffer using the buffer containment method and the polygon containment method. Table 2 compares the population estimates for the 2.5-mile buffer using the buffer containment and polygon containment methods 

		The tables feature the raw data for total population and housing units that I used to determine the weights to estimate the population within the 2.5-mile buffer. 
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		the limitations of basing population estimates solely on the proportion of a census tract that falls partially within a buffer. Combining the use of the buffer containment method with manual adjustments based on the number of housing units and residential rooftops within the buffer zone provides a more accurate population estimate. 



		B. Age Distribution of the Population Surrounding the Denka Facility. 

		B. Age Distribution of the Population Surrounding the Denka Facility. 

		32. 

		32. 

		32. 

		The population living within 2.5 miles of the Denka Facility includes a significant number of children. Using 2020 Census data, together with data from the 2016 and 2020 American Community Surveys (ACS), I estimate that children under the age of 18 represent 20 to 25 percent (approximately 3,000-4,000) of the total population of the 2.5-mile buffer (approximately 15,00017,000). Children under the age of five represent about five to seven percent of the population (approximately 800-1,000), while children fi

		-





		33. 

		33. 

		In forming my conclusions regarding age distribution, I rely on data from the 2010 Decennial Census, which was based on a full population sample and provided population counts for 12 age-ranges (including children under five and children five to 17). I also rely on data from the 2016 and 2020 ACS, which also provide age-ranges for children under 18. I rely on the 2020 Decennial Census to the extent that it reports the numbers above and below age 18. However, the 





		U.S. Census Bureau did not release data on different age cohorts below 18 in the 2020 Census, so I was not able to use the 2020 data to estimate the subpopulations of children under the age of 18 (i.e., children under five and children five to 17). 

		34. The 2021 ACS contains the most recent data available from the U.S. Census Bureau. I rely on the 2021 ACS to estimate the total population of the buffers, as noted in my 

		34. The 2021 ACS contains the most recent data available from the U.S. Census Bureau. I rely on the 2021 ACS to estimate the total population of the buffers, as noted in my 

		conclusions above. However, when I evaluated age distribution data from the 2021 ACS for all census tracts fully and partially contained within the 2.5-mile buffer, I noticed an anomaly in the data reported for the number of children who live in tract 708, specifically. The 2021 ACS reports that there are only 174 children under the age of 18 in that tract, which is a decline of almost 58 percent from the number of children under 18 reported in the previous year’s 2020 Census, and a decline of 77 percent fr

		survey
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		U.S. Census Bureau. (n.d.). Comparing 2012-2016 ACS 5-year and 2017-2021 ACS 5-year. Retrieved February 26, 2023, from surveys/acs/guidance/comparing-acs-data/2021/5-year-comparison.html. The Census Bureau recommends this because of non-response bias from the 2020 ACS sample, and methodological adjustments implemented to address this bias in the sampling frame. 
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		https://www.census.gov/programs
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		I continue to include 2021 ACS data when estimating the full population count of the buffer areas because, when comparing the population count to the 2010 and 2020 Census and the 2020 ACS, there appears to be little variation in the data across sources. The fact that the 2021 ACS data for age distribution appears to be skewed for tract 708 does not affect my confidence in the data for use in estimating the full population count. 
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		U.S. Census Bureau. (2020). Understanding and Using American Community Survey Data: What All Data Users Need to Know. Retrieved February 26, 2023, from 
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		https://www.census.gov/programs-surveys/acs/library/handbooks/general.html 



		bias issues in the 2020 data,”that may yield an undercount Therefore, I do not rely on the 2021 ACS for age cohorts, and instead use Decennial Census data and 2016 and 2020 ACS data to derive population estimates for the cohorts of children under the age of 18. 
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		of young children.
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		35. 

		35. 

		35. 

		In estimating the total number of children living within the 2.5-mile buffer, I relied on population data for census tracts 708 and 709 (which are entirely within the buffer), as well as for all other tracts partially contained within the 2.5-mile buffer zone. The percentage of children reported in the 2020 Decennial Census, as well as in the 2016 and 2020 ACS, were comparable across census tracts and survey years. Therefore, I applied a range of 20 to 25 percent to the total population within the 2.5-mile 



		36. 

		36. 

		The data reported in the 2010 Census supports my conclusion that the total percentage of children under the age of 18 within the 2.5-mile buffer likely ranges from 20 to 25 percent, based on population trends since the 2010 Census. For instance, the 2010 Decennial Census showed that 26 percent (approximately 8,743 children) of residents of all census tracts partially or fully contained within the 2.5-mile buffer are children under 18, and about 30 percent of residents in tracts 708 (30 percent, or about 748





		U.S. Census Bureau. (n.d.). Comparing 2012-2016 ACS 5-year and 2017-2021 ACS 5-year. Retrieved February 26, 2023, from surveys/acs/guidance/comparing-acs-data/2021/5-year-comparison.html 
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		https://www.census.gov/programs
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		U.S. Census Bureau. (n.d.). Despite Efforts, Census Undercount of Young Children Persists. Retrieved February 26, 2023, from efforts-census-undercount-of-young-children-persists.html 
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		https://www.census.gov/library/stories/2022/03/despite
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		children) are children under the age of 18. The 2020 Decennial Census showed children with a somewhat reduced share of the total population, with approximately 23 percent of children under the age of 18 averaged across all census tracts, including 21 percent in tract 708 (413 children) and 22 percent (624 children) in tract 709. 

		37. 

		37. 

		37. 

		I employed a similar methodology as above to derive the percentage of children under five and between five and 17. Using the 2016 and 2020 ACS, I reviewed the proportional share of the subpopulations of children in each census tract partially or fully within the 2.5-mile buffer. I found that, across nearly all census tracts – including tracts 708 and 709 – the proportional share of children under five and children five to 17 fall within approximately the same range: five to seven percent for children under 



		38. 

		38. 

		The population data shown in Figure 8, below, shows the age distribution of all the census tracts partially and completely within the 2.5-mile buffer, as well as the two census tracts immediately surrounding the Denka Facility from the 2010 Decennial Census. As reflected in the 2010 data, children under the age of five represented approximately seven percent overall, and about nine percent within tracts 708 and 709, respectively. Children between five and 17 represented approximately 19 percent overall, and





		Figure 8: Age Distribution of all Residents in Census Tracts 708 and 709 and all Tracts within 2.5 Miles of the Denka Facility, 2010 Census 

		Under 5 5 to 9 10 to 14 15 to 17 18 to 24 45 to 54 55 to 64 65 and 74 75 to 84 85 and over Tract 708 8.6% 7.8% 7.5% 5.7% 11.0% 14.5% 11.0% 6.0% 3.5% 1.0% Tract 709 8.7% 8.6% 7.0% 4.3% 10.9% 11.1% 10.1% 6.3% 3.9% 2.2% All Tracts 7.2% 7.1% 7.4% 4.7% 9.3% 15.2% 11.9% 6.8% 3.2% 1.3% 8.6%7.8%7.5% 5.7% 11.0% 13.2% 10.4% 14.5% 11.0% 6.0% 3.5% 1.0% 8.7%8.6% 7.0% 4.3% 10.9% 15.3% 11.6%11.1%10.1% 6.3% 3.9% 2.2% 7.2%7.1%7.4% 4.7% 9.3% 13.1%12.8% 15.2% 11.9% 6.8% 3.2% 1.3% PERCENT 

		25 to 34 

		35 to 44 

		13.2% 

		10.4% 

		15.3% 

		11.6% 

		13.1% 

		12.8% 

		39. 

		39. 

		39. 

		The post-2010 age distribution data for all census tracts fully or partially contained within the 2.5-mile buffer, compared with the age distribution data of just the tracts that are fully contained within the buffer (tracts 708 and 709), strongly suggest that the distribution of children under the age of 18 within the 2.5-mile buffer is likely between 20 and 25 percent. This range represents somewhat of a decline from the 2010 Census data, which reflects the overall trends in population since 2010. The dat



		40. 

		40. 

		40. 

		Adults who are age 65 years and older represent about 14 percent of the total population among all census tracts within 2.5-miles of the Denka Facility according to 2020 ACS data, which is an increase from 11 percent reported in the 2010 Census. The 65 and older 



		population is also the only age cohort that showed an increase (+689) in the absolute number of persons since 2010. This likely reflects an aging population, which aligns with national trends, due to the relatively large Baby Boomer population (i.e., the generation born in 1946-1964). In tract 708, the 65 and older population is 15 percent of the total population according to the 2020 ACS, compared to 11 percent reported in the 2010 census. In tract 709, the 65 and older population is 12 percent according t



		41. 

		41. 

		The total population breakdown for census tracts 708 and 709 is shown in Figure 9, below. The figure reflects data from the 2020 ACS.As noted above, children under 18 comprise slighly less of the population than what was reported in the 2010 Census. Cumulatively, children under five represent approximately seven percent of the population of tracts 708 and 709 in the 2020 ACS (compared with approximately nine percent in the 2010 Census), and children five to 17 represent approximately 18 percent of the popul
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		Although I reviewed the 2016 ACS data in forming my estimates for the different age cohorts, I do not report the 2016 ASC data here because the data reported in the 2016 and 2020 ACS are fairly consistent across all census tracts, including tracts 708 and 709. Therefore, I report only the most recent ACS data. 
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		Figure 9A: Age cohorts of residents living in tracts 708 and 709, 2020 ACS 
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		Figure 9B: Age cohorts of residents living in tracts 708 and 709, 2010 Decennial Census 
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		42. Given the data from the 2010 Census and 2020 ACS for census tracts 708 and 709, 

		– the two tracts contained entirely within the 2.5 mile buffer – together with data for all tracts 

		27 

		partially within the 2.5-mile buffer, I estimate that approximately 20 to 25 percent (about 3,0004,000) of the total population living within 2.5 miles of the Denka Facility (about 15,000-17,000) are children under the age of 18, with children under five comprising approximately five to seven percent (about 800-1,000) of the population, and children five to 17 comprising approximately 15 to 18 percent (about 2,000-3,000). 

		-



		43. Overall, the population surrounding the Denka Facility is growing older as the proportion of the total population who are 65 and older has increased. Since 2010, a smaller percentage of the total population are children; however, children still represent a significant proportion of residents living within the 2.5-mile buffer –approximately 20 to 25 percent of the total population. 



		C. Composition of the Student Population at the Elementary and High Schools Located Within 2.5-Miles of the Denka Facility. 

		C. Composition of the Student Population at the Elementary and High Schools Located Within 2.5-Miles of the Denka Facility. 

		44. There are three schools within 2.5-miles of the Denka Facility. Figure 10, below, shows the location of the Fifth Ward Elementary School (less than 1.0 mile from the Denka Facility), East St. John Preparatory Academy (formerly East St. John Elementary School) (slightly more than 1.0 mile from the Denka Facility), and East St. John High School (less than 2.0 miles from the Denka Facility). In the most recent year of data reported (2022-2023 school year),there were 318 students enrolled in kindergarten th
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		Louisiana Department of Education’s Student Attributes. (October 2022). 
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		() accessed on 2023, January 30. 

		https://www.louisianabelieves.com/resources/library/student-attributes



		Figure

		Figure 10: St. John the Baptist School Enrollment Zone Map

		Figure 10: St. John the Baptist School Enrollment Zone Map
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		St. John the Baptist School Boundaries Map 461, accessed on 2023, February 17. 
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		https://www.stjohn.k12.la.us/apps/pages/index.jsp?uREC_ID=534949&type=d&pREC_ID=1046 



		45. 

		45. 

		45. 

		According to the most recently reported data for the 2022-2023 academic year, there are 318 students who attend Fifth Ward Elementary School, which is just slightly beyond the 0.5-mile buffer of the Denka Facility. The school zone boundaries map for St. John the Baptist School district, shown in Figure 10, shows that most elementary-aged children living within the 2.5-mile buffer would likely be zoned to attend Fifth Ward Elementary School. Some children who live within the 2.5-mile buffer would also be zon



		46. 

		46. 

		According to data from the Louisiana Department of Education,the racial and ethnic composition of each of the three schools within 2.5-miles of the Denka Facility shows a prominent minority student population. During the 2022-2023 academic year, approximately 77 percent of students (244) at Fifth Ward Elementary School identified as Black. For the same academic year, 56 students identified as Hispanic, 14 identified as White, three identified as multiple races, and one identified as Asian. 
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		47. 

		47. 

		At East St. John High School, approximately 73 percent (913) of students identified as Black during the 2022-2023 school year. For the same year, 193 students identified as Hispanic, 117 identified as White, 24 identified as multiple races, and five identified as Asian. 



		48. 

		48. 

		At East St. John Preparatory Academy, about 79 percent (283) of students identified as Black during the 2022-2023 school year. For the same year, 40 students identified as Hispanic, 19 identified as White, 11 identified as multiple races, 3 students identified as Asian, and two identified as American Indian. 





		Louisiana Department of Education’s Student Attributes. (October 2022). 
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		() accessed on 2023, January 30. 

		https://www.louisianabelieves.com/resources/library/student-attributes





		D. Residential Tenure 

		D. Residential Tenure 

		49. 

		49. 

		49. 

		The overall population of the tracts closest to the Denka Facility has declined in the last 10 to 30 years, but there is some evidence that those who live in the area have been there for many years. The 2021 ACS reveals that more than half (51 percent) of households in tracts 708 moved into their residence in 1999 or earlier, including 36 percent of households who have been in their home for more than three decades (since 1989 or earlier). Less than 4 percent of households in tract 708 moved into their resi



		50. 

		50. 

		50. 

		I also reviewed 12 years of annual 5-year estimates from the ACS, which includes a question asking residents about their residential status one year prior. From these responses, on average, across the 12-year time-period, approximately 92 percent of residents in tract 708 and approximately 85 percent of residents in tract 709 reported that they were in the house one year prior, compared to about 86 percent among all residents of Louisiana and 90 percent among residents of St. John the Baptist Parish. This s



		E. Socioeconomic and Racial/Ethnic Composition of the Residential Communities Surrounding the Denka Facility 



		51. 

		51. 

		51. 

		According to the 2021 ACS data, the median household income in tract 708 is $34,653 and $45,781 in tract 709, both of which are lower than the state’s ($53,571) and county’s ($60,743) median household income. Approximately 50 percent of children in tract 708 and about 



		12 percent of children in tract 709 live below the federal poverty line. The rate of child poverty in tract 708 is higher than the state (roughly 26 percent) and parish (roughly 18 percent) averages. 



		52. 

		52. 

		52. 

		The 2021 ACS data reflects that 56 percent of residents (17,391) in all census tracts that are completely or partially within the 2.5-mile buffer are Black. Non-Hispanic Black residents make up the majority of the population in four of the eight census tracts that are completely or partially within the 2.5-mile buffer of the Denka Facility. Tracts 708 (located west of the Denka Facility) and 711 (located southwest of the Facility) have the highest concentration of non-Hispanic Black residents (approximately



		F. Life Expectancy in the Residential Communities Surrounding the Denka Facility. 



		53. 

		53. 

		The National Center for Health Statistics, which is a division of the Centers for Disease Control, has published life expectancy at birth by state, county, and census tract for the The data reveals that the life expectancy for the two tracts that are completely within the 2.5-mile buffer is approximately 71 years in tract 708 and 73 years for tract 709. Both 

		period 2010-2015.
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		Tejada-Vera B, Bastian B, Arias E, Escobedo LA., Salant B, Life Expectancy Estimates by 
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		U.S. Census Tract, 2010-2015. National Center for Health Statistics. 2020. 
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		Table 1: Population and geographic characteristics used to calculate exposed population in 2.5-mile buffer surrounding Denka Facility, by census tract, 2020 Decennial Census 

		Est. Population      

		Est. Population      

		Est. Population      

		Est. Population      



		Total Square Miles 

		Total Square Miles 

		Percentage 

		Polygon Containment 

		Buffer Containment 



		Census Tract 

		Census Tract 

		Total Square Miles 

		within Buffer 

		Coverage Area 

		Method 

		Method 



		Tract 708 

		Tract 708 

		2.31 

		2.31 

		100.00% 

		1,930 

		1,930 



		Tract 709 

		Tract 709 

		2.94 

		2.94 

		100.00% 

		2,785 

		2,785 



		Tract 705 

		Tract 705 

		9.60 

		2.63 

		27.36% 

		6,414 

		1,755 



		Tract 710 

		Tract 710 

		4.11 

		0.98 

		23.93% 

		2,594 

		621 



		Tract 703 

		Tract 703 

		1.57 

		0.27 

		17.32% 

		6,123 

		1,060 



		Tract 707 

		Tract 707 

		10.87 

		1.5 

		13.79% 

		3,424 

		472 



		Tract 711 

		Tract 711 

		91.71 

		7.86 

		8.57% 

		2,951 

		253 



		Tract 704 

		Tract 704 

		1.60 

		0.09 

		5.36% 

		4,305 

		231 



		Total 

		Total 

		125 

		19 

		30,526 

		9,107 





		Table 2: Estimated population in the 2.5-mile buffers surrounding Denka Facility by method 

		Table

		TR

		Polygon Containment Method 

		Buffer Containment Method (BCM) 

		BCM with Manual Adjustment 



		2010 Census 

		2010 Census 

		33,106 

		10,517 

		16,706 



		2020 Census 

		2020 Census 

		30,526 

		9,107 

		14,881 



		2017-2021 ACS 

		2017-2021 ACS 

		30,990 

		9,578 

		14,934 
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		Table 3: Estimated Population surrounding Denka Facility, by Census data and buffer zone 

		2010 Census 2020 Census 2017-2021 ACS 

		0.5-mile buffer Total Population 0 0 0 

		Census Tract 708 0 0 0 Census Tract 709 0 0 0 

		1.0-mile buffer Total Population 1,327 1,024 793 

		Census Tract 708 1,268 970 736 Census Tract 709 59 54 57 

		1.5-mile buffer Total Population 3,935 3,149 2,984 

		Census Tract 708 2,321 1,743 1,506 Census Tract 709 1,464 1,257 1,329 Census Tract 707 51 51 51 Census Tract 711 98 98 98 

		2.0-mile buffer Total Population 9,141 8,888 9,135 

		Census Tract 708 2,537 1,930 1,664 Census Tract 709 2,693 2,397 3,053 Census Tract 705 2,922 3,231 3,392 Census Tract 710 0 0 0 Census Tract 707 849 766 566 Census Tract 711 140 565 461 

		2.5-mile buffer Total Population 16,706 14,881 14,934 

		Census Tract 708 2,537 1,930 1,664 Census Tract 709 3,115 2,785 3,461 Census Tract 705 5,292 5,512 5,638 Census Tract 710 305 373 392 Census Tract 703 325 285 298 Census Tract 707 3,478 2,665 2,460 Census Tract 711 1,251 980 600 Census Tract 704 404 352 420 
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		Table 4: Estimated population for 0.5-to 1.5-mile buffer surrounding Denka Facility, by tract, block group, and data source 

		Within buffer zone 

		Within buffer zone 

		Within buffer zone 

		2010 Census 

		2020 Census 

		20172021 ACS 

		-



		2010 Census 

		2020 Census 

		20172021 ACS 

		-



		Notes for Manual Adjustment 



		0.5mile buffer 

		0.5mile buffer 

		-



		Census Tract 708 Block Group 1 Block Group 2 Census Tract 709 Block Group 1 Block Group 2 

		Yes No No Yes 

		Partial N/A N/A Partial 

		2,537 1,081 1,456 3,115 1,281 1,834 

		1,930 808 1,122 2,785 899 1,886 

		1,664 599 1,065 3,461 1,224 2,237 

		no residential rooftops lie within 0.5-mile buffer no residential rooftops lie within 0.5-mile buffer 



		1mile buffer 

		1mile buffer 

		-



		Census Tract 708 Block Group 1 Block Group 2 Census Tract 709 Block Group 1 Block Group 2 

		Yes Yes No Yes 

		Partial Partial N/A Partial 

		2,537 1,081 1,456 3,115 1,281 1,834 

		1,930 808 1,122 2,785 899 1,886 

		1,664 599 1,065 3,461 1,224 2,237 

		100.0% 12.9% 3.2% 

		100.0% 14.5% 2.9% 

		100.0% 12.9% 2.5% 

		all residential rooftops between East 31st St. and East 24th St. in BG are within 1-mile buffer, small land area outside of block group is the Entergy Substation area between most of Ivy Ct. (11) to E. 23rd St. (61) overlaps with 1.0-mile buffer 19 rooftops along West 5th St. lie within 1-mile buffer 





		1.5mile buffer 

		-



		Census Tract 708 2,537 1,930 1,664 Block Group 1 Yes Full 1,081 808 599 100.0% 100.0% 100.0% all but 83 residential rooftops along Homewood Place in northern area of BG lie within 1.5-Block Group 2 Yes Partial 1,456 1,122 1,065 85.2% 83.3% 85.1% mile buffer Census Tract 709 3,115 2,785 3,461 183 rooftops from Ash to Birch (122), 5 James Ct., Phoenix Lane (4), W 22nd St. (4), Apricot Block Group 1 Yes Partial 1,281 899 1,224 38.3% 40.3% 31.7% (23), Apple St. (2), and 5th W. St N 316 rooftops along Belle Poin
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		Table 5: Estimated population for 2.0-mile buffer surrounding Denka Facility, by tract, block group, and data source 

		Within 

		Within 

		Within 



		2.0-mile 

		2.0-mile 

		2017

		-





		buffer 

		buffer 

		2010 

		2020 

		2021 

		2010 

		2020 

		2017-2021 



		zone 

		zone 

		Census 

		Census 

		ACS 

		Census 

		Census 

		ACS 

		Notes for Manual Adjustment 





		Census Tract 708 

		Census Tract 708 

		Census Tract 708 

		2,537 

		1,930 

		1,664 



		Block Group 1 

		Block Group 1 

		Yes 

		Full 

		1,081 

		808 

		599 

		100.0% 

		100.0% 

		100.0% 



		Block Group 2 

		Block Group 2 

		Yes 

		Full 

		1,456 

		1,122 

		1,065 

		100.0% 

		100.0% 

		100.0% 



		Census Tract 709 

		Census Tract 709 

		3,115 

		2,785 

		3,461 



		Block Group 1 

		Block Group 1 

		Yes 

		Full 

		1,281 

		899 

		1,224 

		100.0% 

		100.0% 

		100.0% 



		Block Group 2 

		Block Group 2 

		Yes 

		Partial 

		1,834 

		1,886 

		2,237 

		77.0% 

		79.4% 

		81.8% 



		Census Tract 705 

		Census Tract 705 

		6,229 

		6,414 

		6,513 



		Block Group 1 

		Block Group 1 

		Yes 

		Partial 

		2,296 

		2,400 

		2,792 

		61.3% 

		67.0% 

		64.7% 



		Block Group 2 

		Block Group 2 

		Yes 

		Partial 

		1,640 

		2,516 

		2,285 

		9.3% 

		44.0% 

		44.0% 



		Block Group 3 

		Block Group 3 

		Yes 

		Partial 

		2,293 

		1,498 

		1,436 

		59.4% 

		34.6% 

		40.4% 



		Census Tract 710 

		Census Tract 710 

		2,840 

		2,594 

		2,660 



		Block Group 1 

		Block Group 1 

		Yes 

		Partial 

		1,456 

		1,240 

		1,206 

		0.0% 

		0.0% 

		0.0% 



		Block Group 2 

		Block Group 2 

		No 

		N/A 

		1,384 

		523 

		531 

		0.0% 

		0.0% 

		0.0% 



		Block Group 3 

		Block Group 3 

		No 

		N/A 

		-

		-



		831 

		923 

		0 

		0.0% 

		0.0% 



		Census Tract 707 

		Census Tract 707 

		4,348 

		3,424 

		3,457 



		Block Group 1 

		Block Group 1 

		No 

		N/A 

		870 

		759 

		997 

		0.0% 

		0.0% 

		0.0% 



		Block Group 2 

		Block Group 2 

		Yes 

		Partial 

		2,162 

		1,106 

		1,205 

		0.0% 

		0.0% 

		0.0% 



		Block Group 3 

		Block Group 3 

		Yes 

		Partial 

		673 

		987 

		863 

		30.6% 

		19.6% 

		20.1% 



		Block Group 4 

		Block Group 4 

		Yes 

		Partial 

		643 

		572 

		392 

		100.0% 

		100.0% 

		100.0% 



		Census Tract 711 

		Census Tract 711 

		3,398 

		2,951 

		2,781 



		Block Group 1 

		Block Group 1 

		No 

		N/A 

		921 

		980 

		1,491 

		0.0% 

		0.0% 

		0.0% 



		Block Group 2 

		Block Group 2 

		No 

		N/A 

		1,210 

		978 

		685 

		0.0% 

		0.0% 

		0.0% 



		Block Group 3 

		Block Group 3 

		Yes 

		Partial 

		621 

		455 

		104 

		22.6% 

		24.9% 

		41.4% 



		Block Group 4 

		Block Group 4 

		Yes 

		Partial 

		646 

		538 

		501 

		85.1% 

		83.9% 

		83.4% 





		all except 137 residential rooftops along Hackberry (12), Holly Drive (30), Mahogony (15), Maple (17), Lilly (13), Cottonwood (7), W 5th St. (12), Bradford (17), Persimmon (14) 

		all except for 305 residential rooftop and RVs --Emma Dr. (13), Central (35), 98 RVs, East 12th St. 32 Apartment Units at Willow Ridge, 86 rooftops b/t NW 3rd and Cedar/Goshen, Cypress (13), Big Lou Ave (9) all except 519 residential rooftops including area between Tiffany and North Sugar Ridge (444) and Foxwood (75) all except for 352 residential rooftops at Grove Park (25) and residential area between Magnolia and Gardenia (327) 

		small area of buffer overlaps BG, but only tree canopy, no residential rooftops 

		96 residential rooftops between Central Ave and W 1st St. small portion northwest area of BG is outside of buffer along Central Ave, but it all appears to be retail or other businesses so full population should be included in manual adjustment 

		60 residential rooftops between Lapeyrolerie and George St. All houses northern area of BG so most of 2.0-mille buffer intersects except for 41 residential rooftops also HWY18 and E1 4th St. 
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		Table 6: Estimated population for 2.5-mile buffer surrounding Denka Facility, by tract, block group, and data source 

		Table

		TR

		Within 2.5-mile buffer 

		2010 zone Census 

		201720172020 2021 2010 2020 2021 Census ACS Census Census ACS Notes for Manual Adjustment 

		-

		-





		Census Tract 708 

		Census Tract 708 

		2,537 

		1,930 1,664 



		Block Group 1 

		Block Group 1 

		Yes 

		Full 1,081 

		808 599 



		Block Group 2 

		Block Group 2 

		Yes 

		Full 1,456 

		1,122 1,065 



		Census Tract 709 

		Census Tract 709 

		3,115 

		2,785 3,461 



		Block Group 1 

		Block Group 1 

		Yes 

		Full 1,281 

		899 1,224 



		Block Group 2 

		Block Group 2 

		Yes 

		Full 1,834 

		1,886 2,237 



		Census Tract 705 

		Census Tract 705 

		6,229 

		6,414 6,513 



		Block Group 1 

		Block Group 1 

		Yes 

		Partial 2,296 

		2,400 2,792 90.6% 92.0% 91.4% Goshen (10) are not within 2.5mile buffer 

		-





		Block Group 2 

		Block Group 2 

		Yes 

		Partial 1,640 

		2,516 2,285 71.0% 82.1% 82.1% from South to North Sugar Ridge (92) 



		Block Group 3 

		Block Group 3 

		Yes 

		Partial 2,293 

		1,498 1,436 89.3% 82.7% 84.3% the north area of BG. 



		Census Tract 710 

		Census Tract 710 

		2,840 

		2,594 2,660 



		Block Group 1 

		Block Group 1 

		Yes 

		Partial 1,456 

		1,240 1,206 21.0% 19.8% 19.7% Dr. (3) 



		Block Group 2 

		Block Group 2 

		No 

		N/A 1,384 

		523 531 



		Block Group 3 

		Block Group 3 

		Yes 

		Partial 

		-831 923 15.3% 16.7% and Orange Loop (18) 

		-





		Census Tract 703 

		Census Tract 703 

		6,258 

		6,123 6,348 



		Block Group 1 

		Block Group 1 

		Yes 

		Partial 1,191 

		966 1,397 27.3% 29.5% 21.3% 



		Block Group 2 

		Block Group 2 

		No 

		N/A 1,274 

		1,247 1,113 



		Block Group 3 

		Block Group 3 

		No 

		N/A 1,489 

		1,469 1,820 



		Block Group 4 

		Block Group 4 

		No 

		N/A 2,304 

		2,441 2,018 



		Census Tract 707 

		Census Tract 707 

		4,348 

		3,424 3,457 



		Block Group 1 

		Block Group 1 

		Yes 

		Partial 

		870 759 997 0.0% 0.0% 0.0% 



		Block Group 2 

		Block Group 2 

		Yes 

		Partial 2,162 

		1,106 1,205 100.0% 100.0% 100.0% included in manual adjustment 



		Block Group 3 

		Block Group 3 

		Yes 

		Full 

		673 987 863 100.0% 100.0% 100.0% 



		Block Group 4 

		Block Group 4 

		Yes 

		Full 

		643 572 392 100.0% 100.0% 100.0% 



		Census Tract 711 

		Census Tract 711 

		3

		398 2951 2781 



		Block Group 1 

		Block Group 1 

		No 

		N/A 

		921 980 1491 



		Block Group 2 

		Block Group 2 

		No 

		N/A 1

		210 978 685 



		Block Group 3 

		Block Group 3 

		Yes 

		Partial 

		621 455 104 97.4% 97.1% 95.2% residential rooftops along E 6thStreet 



		Block Group 4 

		Block Group 4 

		Yes 

		Partial 

		646 538 501 100.0% 100.0% 100.0% 



		Census Tract 704 

		Census Tract 704 

		4

		381 4305 4106 



		Block Group 1 

		Block Group 1 

		No 

		N/A 2

		958 2742 2589 



		Block Group 2 

		Block Group 2 

		Yes 

		Partial 1

		423 1563 1517 28.4% 22.5% 27.7% 13, Glendale (3), and Vichy Ct. (9) 





		all except 74 residential rooftops for 32 Apartment Units at Willow Ridge, Ellen Dr. (27), Cedar (5), all except for 166 residential roof tops are NOT in 2.5-mile buffer along Foxwood Lane (74) and all except 93 residential rooftops between Gardenia St. and Magnolia Dr., heavy tree landscape in 

		59 residential rooftops including Persimmon (19), Capt., G B St. (6), Pine (28), Peach (3), and Smith 

		139 residential rooftops including six below Laryo Park, Mahogany (32), Maple Loop (72), Jack (11), 

		156 residential rooftops including Madewell (47), Rosedown (37), Elmwood (24), Arlington Ct. (17), Concord (15), and Carrollwood Dr./Rue Dubourg (16) 

		small portion of western area in buffer, but all industrial, so no part of pop. Is included. small portion northeast area of buffer is outside of buffer, but all industrial so full pop. Should be 

		All houses northern area of BG and along river and are in the 2.5-mile buffer, except for 7 All houses northern area of BG and along river and are in the 2.5-mile buffer 

		147 residential rooftops overlap the 2.5-mile buffer including 20 apartment buildings at Normandy Village including (60 units) on Calais, Concord (17), Bayonne (16 duplexes plus 13 SFH), Tours Ct. 
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		Table 7: Total population and Housing Units for 2.5-mile buffer surrounding Denka Facility, by tract, block group, and data source 

		2010 Census 2020 Census 2017-2021 ACS Population Housing Units Population Housing Units Population Housing Units 

		Census Tract 708 2,537 943 1,930 859 1,664 961 

		Block Group 1 1,081 383 808 361 599 403 

		Block Group 2 1,456 560 1,122 498 1,065 558 

		Census Tract 709 3,115 1,073 2,785 1,120 3,461 1,328 

		Block Group 1 1,281 478 899 454 1,224 577 

		Block Group 2 1,834 595 1,886 666 2,237 751 

		Census Tract 705 6,229 2,228 6,414 2,387 6,513 2,381 Block Group 1 2,296 789 2,400 923 2,792 863 Block Group 2 1,640 572 2,516 926 2,285 927 Block Group 3 2,293 867 1,498 538 1,436 591 

		Census Tract 710 2,840 1,330 2,594 1,540 2,660 1,443 Block Group 1 1,456 663 1,240 702 1,206 705 Block Group 2 1,384 667 523 452 531 385 Block Group 3 ----831 386 923 353 

		Census Tract 703 6,258 2,394 6,123 2,422 6,348 2,443 Block Group 1 1,191 572 966 529 1,397 731 Block Group 2 1,274 427 1,247 426 1,113 470 Block Group 3 1,489 548 1,469 584 1,820 580 Block Group 4 2,304 847 2,441 883 2,018 662 

		Census Tract 707 4,348 1,817 3,424 1,592 3,457 1,592 Block Group 1 870 305 759 308 997 264 Block Group 2 2,162 915 1,106 522 1,205 608 Block Group 3 673 314 987 489 863 477 Block Group 4 643 283 572 273 392 243 

		Census Tract 711 3,398 1,440 2,951 1,428 2,781 1,376 Block Group 1 921 445 980 482 1,491 597 Block Group 2 1,210 454 978 450 685 387 Block Group 3 621 266 455 241 104 145 Block Group 4 646 275 538 255 501 247 

		Census Tract 704 4,381 1,589 4,305 1,680 4,106 1,712 
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		Block Group 1 2,958 1071 2,742 1028 2,589 

		Block Group 1 2,958 1071 2,742 1028 2,589 

		1181 



		Block Group 2 1,423 518 1,563 652 1,517 

		33,106 

		33,106 

		12,814 30,526 13,028 30,990 13,236 
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		Appendix A: Facts and Data Considered 

		Appendix A: Facts and Data Considered 



		Case Materials 

		ENV_ENFORCEMENT-3095252-v1-Denka_-_Coordinates_EPA_and_Denka_24-hr_Monitors_10212022.DOCX 

		EPA and Denka 24-hour air monitoring networks: 

		Coordinates for EPA’s 24-hour air monitoring network (active from 2016 – 2020) (converted to decimal degrees) 

		SITE_NAME 

		SITE_NAME 

		SITE_NAME 

		MONITOR_LATITUDE 

		MONITOR_LONGITUDE 



		Ochsner Hospital 

		Ochsner Hospital 

		30.071420 

		-90.515436 



		Acorn Hwy 44 

		Acorn Hwy 44 

		30.058785 

		-90.509599 



		Levee 

		Levee 

		30.051803 

		-90.522571 



		5th Ward Elem School 

		5th Ward Elem School 

		30.051938 

		-90.531859 



		Chad Baker 

		Chad Baker 

		30.057070 

		-90.533381 



		East St. John High School 

		East St. John High School 

		30.077830 

		-90.532944 





		Coordinates for Denka’s 24-hour air monitoring network (active 2016 – present) (converted to decimal degrees) 

		SITE_NAME 

		SITE_NAME 

		SITE_NAME 

		MONITOR_LATITUDE 

		MONITOR_LONGITUDE 



		Entergy 

		Entergy 

		30°4’9.21”N (30.069225) 

		90°32’6.17”W (-90.53504722222222) 



		Railroad 

		Railroad 

		30°3’48.25”N (30.063402777777778) 

		90°30’41.99”W (-90.51166388888889) 



		Western 

		Western 

		30°3’6.70”N (30.051861111111112) 

		90°31’41.99”W (-90.52833055555556) 



		Levee 

		Levee 

		30°3’6.24”N (30.051733333333335) 

		90°31’21.42”W (-90.52261666666666) 



		Hospital 

		Hospital 

		30°4’15.85”N (30.071069444444444) 

		90°30’48.29”W (90.51341388888889) 



		Edgard 

		Edgard 

		30°2’45.48”N (30.04596666666667) 

		90°33’34.01”W (-90.55944722222222) 
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		Nyesha C. Black, Ph.D. 

		 | 205-712-6478 

		nyeshablack@gmail.com



		Education 

		The Pennsylvania State University, College of Liberal Arts | University Park, PA 

		Ph.D.   Dual Degree in Demography and Sociology, Completed May 2015 

		M.A. Dual Degree in Demography and Sociology, Completed December 2011 

		The University of Alabama, Culverhouse College of Business | Tuscaloosa, AL 

		B.S. Economics with a minor in Sociology, Completed May 2009 

		Shelton State Community College | Tuscaloosa, AL 

		A.A. General Studies with a concentration in Business Administration, Completed May 2005 

		Certifications and Competitive Data Workshops: 

		Certifications and Competitive Data Workshops: 



		-

		-

		-

		American Community Survey in the Classroom, Summer Institute in Survey Research 



		TR

		Techniques at the University of Michigan – Ann Arbor 



		-

		-

		Advanced Spatial Pattern Analysis for Population Scientists, University of California, Santa 



		TR

		Barbara 



		-

		-

		Business Research Certificate, Collat School of Business, University of Alabama at Birmingham 



		-

		-

		Combining Qualitative and Quantitative Methods, Summer Institute in Survey Research 



		TR

		Techniques at the University of Michigan – Ann Arbor 



		-

		-

		Propensity Score Methods for Causal Inference, Summer Institute on Innovative Methods at 



		TR

		The Pennsylvania State University 





		Applied Research & Policy Experience 

		The University of Alabama, Center for Business and Economic Research Tuscaloosa, AL 

		Director of Demographics /Assistant Research Personnel July 2020-Present -Leads demographics and socioeconomics team; manages junior-level socioeconomic analyst(s); and serves aa liaison for the U.S. Census Bureau’s Federal/State Cooperatives for Population Estimates and Projections -Provides complex demographic analysis including population projections for various geographic areas; develop metrics for comparative socioeconomic analyses of speciﬁed geographic or governmental areas; and complete data request

		Noire Analytics Birmingham, AL 

		Managing Director of Research Sept. 2018-Present 

		-

		-

		-

		Manage the day-to-day operations of a research and strategic advisory firm. This includes project 



		TR

		management, client engagement and acquisition, accounting and bookkeeping, and contract 



		TR

		review 



		-

		-

		Conducting primary and secondary data collection, survey design, quantitative and qualitative 



		TR

		analysis, including multivariate regression, focus groups, in-depth interviews, expert witness 





		testimony, and program evaluations 

		Regional Planning Commission of Greater Birmingham Birmingham, AL 

		Independent Contractor Feb. 2016 -Feb.2020 -Co-

		authored a $145,000.00 grant administered by Pew Charitable Trusts to develop an 



		assessment tool to measure the economic and social determinants of health in Birmingham’s 99 

		neighborhoods -Co-organized stakeholder engagement meetings with over 100 local non-profit organizations and residents -Conducted focus groups with local residents about assets and barriers to health and neighborhood quality 

		City of Birmingham, Department of Planning, Engineering & Permits Birmingham, AL 

		Appointed Commissioner, Birmingham Planning Commission June 2017-Present 

		-Review and recommend implementation of city’s comprehensive plan for urban renewal, 

		commercial revitalization, rezoning, and annexation -Review and approve all construction projects by federal, state, and local governments and organizations -Approve and adopt neighborhood improvement plans and identify specific revitalization strategies 

		United States Department of Agriculture, Economics Research Service Washington, D.C. 

		Economics Intern June 2013-Aug. 2013 

		-Collaborated with economists to analyze data and forecast the implications of the Patient Protection and Affordable Care Act on farm households and businesses; co-authored research results and published findings in Applied Economic Perspectives and Policy 

		-Authored an internal report for research and data needs pertaining to local food systems and 

		the USDA’s “Know Your Farmer, Know Your Food” initiative 

		Academic Experience 

		University of Alabama at Birmingham, College of Arts and Sciences Birmingham, AL 

		Teaching Assistant Professor Jan. 2016-Sept. 2018 

		-Plan appropriate and engaging lessons for eight courses geared toward classroom and online 

		learning 

		-Design multimedia teaching materials for in-person and online instruction 

		-Establish and maintain professional relationships in the business community through social 

		networks to organize guest speakers, facilitate group projects, and coordinate internships to 

		support student learning 

		-

		-

		-

		Taught and evaluated more than 1,200 students over two years, managed class sizes ranging 



		TR

		from 10 to 200, and built strong rapport through class discussions and academic advisement 



		-

		-

		Supervised and evaluated the performance of eight teaching and research assistants 





		University of Alabama at Birmingham, College of Preventive Medicine Birmingham, AL 

		Research Fellow Jan. 2015-Dec.2015 -Conducted health policy and health disparities research, authored manuscripts, and presented findings at professional conferences -Completed interdisciplinary training in patient-centered outcomes research, health economics, modeling/simulation, clinical decision making, and cost-effectiveness analysis 

		The Pennsylvania State University University Park, PA 

		Research Assistant & Instructor Aug. 2009-Dec. 2014 National Science Foundation Graduate Research Fellow 

		-Coordinated field research tasks to ensure accurate and complete data collection in economically distressed neighborhoods in Philadelphia and created progress reports for a team of GIS analysts 

		-Managed two large datasets, meticulously checked the validity of data entries, recoded and created variables; used SPSS to analyze descriptive statistics, frequency tables, and statistical analyses 

		-Increased accuracy of measuring food access in disadvantaged neighborhoods by surveying 120+ grocers in six weeks and created maps in ArcGIS to visually display the distribution of food stores -Developed engaging, effective lessons by integrating multimedia for undergraduate students of diverse backgrounds; created interactive exercises to clarify and reinforce abstract concepts 

		covered during lectures; and evaluated students’ progress and performance 

		-100% of students surveyed anonymously rated the quality of my instruction as above average 

		Selected Publications 

		-Meeker, Melissa A., Brian S. Schwartz, Karen Bandeen-Roche, Annemarie G Hirsch, Shanika S. DeSilva, A., Tara P. McAlexander, Nyesha C. Black, Leslie A. Mcclure (2022). Assessing Measurement Invariance of a Land Use Environment Construct Across Levels of Urbanicity. GeoHealth, e2022GH000667, 1–18. 

		-De Silva, S. Shanika A., Melissa A. Meeker, Victoria Ryan, Yasemin Algur, Long, Leann D, April P. Carson, Nyesha Black, and Leslie A McClure (2022). Comparing Global and Spatial Composite Measures of Neighborhood Socioeconomic Status Across US Counties. Journal of Urban Health, 99, 457–468. 

		-Hirsch, Annemarie. G., April P. Carson, Nora L. Lee, Tara McAlexander, Carla Mercado, Karen Siegel, Nyesha C. Black, et al. (2020). The Diabetes Location, Environmental Attributes, and Disparities Network: Protocol for Nested Case Control and Cohort Studies, Rationale, and Baseline Characteristics. JMIR Research Protocols, 9(10), 1–17. 

		-Uddin, Jalal, Gargya Malla, Leann D. Long, Sha Zhu, Nyesha Black, et al. (2022). The Association between Neighborhood Social and Economic Environment and Prevalent Diabetes in Urban and 

		-Uddin, Jalal, Gargya Malla, Leann D. Long, Sha Zhu, Nyesha Black, et al. (2022). The Association between Neighborhood Social and Economic Environment and Prevalent Diabetes in Urban and 

		Rural Communities: The Reasons for Geographic and Racial Differences in Stroke (REGARDS) study. SSM -Population Health, 17, 1–7. 



		-Kramer, Michael R., Nyesha C. Black, Stephen A. Matthews, and Sherman A. James. 2017. “The Legacy of Slavery and Contemporary Declines in Heart Disease Mortality in the U.S. South.” Social Science & Medicine -Population Health, 3:609–17. 

		-Black, Nyesha C. 2014. “An Ecological Approach to Understanding Adult Obesity Prevalence in the United States: A County-Level Analysis Using Geographically Weighted Regression.” Applied Spatial Analysis and Policy 7(3): 283–99. 

		-Yang, Tse-Chuan, Carla Shoff, Aggie J. Noah, Nyesha Black, and Corey S. Sparks. 2014. “Racial Segregation and Maternal Smoking during Pregnancy: A Multilevel Analysis Using the Racial Segregation Interaction Index.” Social Science & Medicine, 107:26–36. 

		-Ahearn, Mary C., James M. Williamson, and Nyesha C. Black. 2014. “Implications of Health Care Reform for Farm Businesses and Families.” Applied Economic Perspectives and Policy, 37(2): 260286. 

		-



		Other Experience 

		-Expert Witness, The United States of America v. Denka Performance Elastomers, Inc. (E.D. LA) (Civil Action No. Civ. No. 2:23-cv-735), retained by the U.S. Department of Justice 

		-Expert Witness, United States of America v. Housing Authority of Ashland, AL, Southern Development Company of Ashland, LTD., (N.D. ALA.) (Civil Action No. 1:20-cv-01905ACA), retained by the U.S. Department of Justice 

		-
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United States v. Denka Performance Elastomer, LLC et al. (2:23-cv-735) 


United States’ Motion for Preliminary Injunction 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


Civ. No. 2:23-cv-735 


DECLARATION OF DR. JOHN J. VANDENBERG 
IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 


Pursuant to 28 U.S.C. § 1746, I, John J. Vandenberg, declare as follows: 


Introduction 


1. I have been retained by the U.S. Department of Justice and asked to render my 


expert opinions on the risk to human health posed by the emissions of chloroprene from the 


Denka Facility located in La Place, Louisiana (the “Facility” or “Denka Facility”). 


Qualifications 


2. I am an expert in risk assessment with more than 40 years of experience in air 


quality research, science assessment, human health and environmental risk assessment, and 


national and state environmental policy. My curriculum vitae is Attachment 1. For over 30 years 


I have been an adjunct professor at the Nicholas School of the Environment, Duke University, 


where I currently teach air quality-related courses and I previously taught a course on human 


health and ecological risk assessment. I’ve also been an Adjunct Professor at Duke-Kunshan 


University, Kunshan, China for several years. 
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3. I served for 12 years as Director of the Health and Environmental Effects 


Assessment Division of the Center for Public Health and Environmental Assessment at the U.S. 


Environmental Protection Agency (retired, 2021). In this role, I was responsible for leadership, 


planning, and oversight of the U.S. Environmental Protection Agency (EPA)’s Integrated 


Science Assessments for the major (criteria) air pollutants and Integrated Risk Information 


System (IRIS) assessments for high-priority hazardous air pollutants, including chloroprene, and 


development of new risk assessment methodologies. I served for several years as National 


Program Director of the EPA’s Human Health Risk Assessment program, as National Program 


Director of the EPA’s Particulate Matter Research program, and as Director of the EPA’s 


Research to Improve Health Risk Assessment program. Other positions I held at the EPA include 


Associate Director for Health at the National Center for Environmental Assessment, Director of 


the Human Studies Division and Director of the Experimental Toxicology Division at the 


National Health and Environmental Effects Research Laboratory, and as a health scientist in the 


EPA Office of Air Quality Planning and Standards. I worked on detail from EPA for one year as 


a health scientist with the Reproductive and Cancer Hazard Assessment Section of the California 


Department of Health Services. I testified as the EPA expert to the House Science, Space, and 


Technology Subcommittee on Environment of the U.S. House of Representatives and the U.S. 


Senate Environment and Public Works Committee on the health and environmental effects of air 


pollutants. 


4. I have been a consultant to the World Health Organization, the International 


Agency for Research on Cancer, and the Food and Drug Administration. I also have represented 


the EPA in numerous scientific meetings in Europe, South America, Asia, and the Middle East. I 


have served as EPA liaison to the National Academies of Science, Engineering, and Medicine 
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Board on Environmental Sciences and Toxicology and numerous university and State scientific 


advisory committees. I am an elected Fellow of the Society for Risk Analysis and a recipient of 


the EPA’s Distinguished Service and Statesmanship Awards. I received my master’s and 


doctorate degrees in biophysical ecology from the Nicholas School of the Environment, Duke 


University. 


Publications in the last 10 years 


5. I have been a co-author on eleven papers published in the past ten years. My 


curriculum vitae (Attachment 1) lists those and prior publications on pages 8–13. I have also 


been involved in the creation of numerous scientific reports used in federal risk assessments 


including IRIS assessments for many priority pollutants and Integrated Science Assessments for 


each of the criteria air pollutants. 


Prior Testimony 


6. I have not testified as an expert at trial or deposition in the past four years. 


Compensation 


7. I am being compensated for my work on this matter, including testimony, at the 


rate of $185.00 per hour. As of the date this declaration was signed, I have spent approximately 


570 hours on this matter. 


Methodology and Facts and Data Considered 


8. The Denka Facility is located in LaPlace, Louisiana (with a portion of the Facility 


also lying in Reserve, Louisiana). Denka manufactures a synthetic rubber called neoprene from a 


petrochemical called chloroprene (2-chloro-1,3-butadiene). Chloroprene is produced from 


1,3-butadiene. Both chloroprene and 1,3-butadiene are volatile organic chemicals and are listed 


in the Clean Air Act as hazardous air pollutants. 
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9. At temperatures below 139 degrees Fahrenheit and at normal atmospheric 


pressure, chloroprene is a liquid. However, it is highly volatile, and in vapor form, the chemical 


is emitted into the air from various industrial processes and storage facilities at the Denka 


Facility resulting in airborne concentrations of chloroprene that can be carried by the wind in any 


direction. The chloroprene emitted by Denka results in chloroprene air concentrations and 


exposure to the public in all directions surrounding the Facility. 


10. Denka purchased the Denka Facility from DuPont in 20151. DuPont carried out 


similar manufacturing operations – which emitted chloroprene – at the Facility for many years 


before the sale. 


11. Under the Emergency Planning and Community Right-to-Know Act of 1986, 


companies meeting certain criteria are required to submit annually to the EPA their emissions of 


certain chemicals. The releases are broken down by whether the chemicals were released to air, 


water, land, or off-site locations.2 The information is compiled every year and made publicly 


available on the internet through the EPA’s Toxic Release Inventory (TRI).3 The EPA provides 


several of tools for accessing TRI data, including the TRI Toxics Tracker, which is available at 


https://edap.epa.gov/public/extensions/TRIToxicsTracker_embedded/TRIToxicsTracker_embed 


ded.html. The TRI contains data from thousands of facilities across the country and hundreds of 


different chemicals. Risk assessment professionals frequently rely on TRI data to screen facilities 


for potential risks from chemical releases. 


1 https://www.prnewswire.com/news-releases/denka-announces-completion-of-acquisition-of-
duponts-chloroprene-rubber-business-300172002.html 
2 Title 42 USC § 11023. See also U.S. EPA, Basics of TRI Reporting, available at https://www. 
epa.gov/toxics-release-inventory-tri-program/basics-tri-reporting, 
3 https://www.epa.gov/toxics-release-inventory-tri-program 
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12. Information in the TRI can be accessed several ways, including by chemical, by 


facility, and by geographic location. I accessed TRI data through the EPA’s TRI Toxics Tracker, 


where I found data for chloroprene emissions to the air from Denka, from DuPont (the former 


owner of the Facility) and from other facilities. I reviewed the air emissions data available for the 


Facility from Denka and DuPont from 2012 through 2021. 


13. According to data in the TRI, the Denka Facility emits to the air over 95% of the 


chloroprene emitted by all sources in the United States that report to the EPA’s Toxic Release 


Inventory. The Denka Facility is the only source of chloroprene emissions in St. John the Baptist 


Parish, Louisiana. Formosa Plastics LA, located approximately 50 miles to the northwest of the 


Denka Facility, emits 4% of the national total.4 


14. Chloroprene emissions from the Facility reported by Denka and E.I. DuPont de 


Nemours and Company (“DuPont”) to the TRI since 2012 demonstrate tens to hundreds of 


thousands of pounds of chloroprene have been emitted annually into the air for many years. 


Attachment 2 shows data that I obtained from the TRI.5 


15. To assess the public health impacts of Denka’s chloroprene air emissions, I and 


Drs. Cote and Suh used the standard risk assessment framework developed by the National 


Academies of Science, Engineering, and Medicine for chemical risk assessments conducted by 


the US federal government: (1) hazard identification, which follows a weight-of-evidence 


approach to determine whether exposure to chloroprene can result in human cancer; (2) 


concentration-response assessment6 to determine how many cancers are estimated to occur at 


4 ibid. 
5 https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 
6 Called “dose-response assessment” in general use or with oral exposures. “Concentration-
response” or “exposure response” are preferred terms when describing inhalation exposures and 
are used here. 


5 



https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue





 


 


      


    


    


  


 


   


   


    


  


   


   


    


 


 
     


  
 


  
      


 
    


 
   


   
 


 


  
 


Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 7 of 89 


various exposure concentrations; (3) exposure assessment to determine levels of public exposure, 


e.g., using modeling or ambient air monitoring; and (4) risk characterization to determine the 


chloroprene cancer risks for the public living, working, and attending school near the Denka 


Facility and to describe overall confidence in these data.7 This approach follows guidance on the 


conduct of risk assessment in the Federal government and guidelines published by the EPA and 


other risk assessment organizations.8 


16. In Dr. Cote’s declaration, she addresses the first two steps in risk assessment: (1) 


hazard identification; and (2) concentration-response assessment. I address the next two steps in 


risk assessment: (3) exposure assessment to determine levels of public exposure using ambient 


air monitoring; and (4) risk characterization to determine the specific chloroprene cancer risks 


for the public living, working, and attending school near the Denka Facility and to describe my 


overall confidence in these data. Additionally, Dr. Helen Suh has reviewed the epidemiological 


data. I have spoken with Drs. Cote and Suh and reviewed their declarations. I concur with their 


analyses. 


7 National Research Council (NRC). 1983. Risk Assessment in the Federal Government: 
Managing the Process. Washington, DC; NRC. 1994. Science and Judgment in Risk Assessment. 
Washington, DC; NRC. 2009. Science and Decisions: Advancing Risk Assessment. 978-0-309-
12046-3. Washington, DC. 
8 For example: the Agency for Toxic Substances and Disease Registry (ATSDR). 2022. Public 
Health Assessment Guidance Manual: Evaluate the Evidence to Examine Cancer Effects. 
Atlanta, Georgia; Consumer Product Safety Commission (CPSC). 2022. Hazardous Substances 
Administration and Enforcement Regulations. Guidelines for Determining Chronic Toxicity of 
Products Subject to the FHSA [Federal Hazardous Substances Act]. 57 Fed. Reg. 197, 46633 
(October 9, 1992); US Environmental Protection Agency (EPA). 2005a. Guidelines for 
Carcinogen Risk Assessment. (EPA/630/P-03/001F). Washington, DC; National Institute of 
Occupational Safety and Health (NIOSH). 2016. Current Intelligence Bulletin 68: NIOSH 
Chemical Carcinogen Policy. Publication No. 2017-100. Cincinnati, OH; World Health 
Organization (WHO). 2020. Environmental Health Criteria 240: Principles and Methods for the 
Risk Assessment of Chemicals in Food. Geneva, Switzerland. 
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17. To perform an exposure assessment, I identified and evaluated air monitoring data 


from the extensive and high-quality EPA and Denka ambient air monitoring programs to 


calculate average (mean) concentrations of chloroprene for each monitored location. Combining 


the chloroprene cancer concentration-response information provided by Dr. Cote (which matches 


the conclusions of the 2010 IRIS Assessment) with the average concentrations of chloroprene at 


each monitored site, I produced a risk characterization for cancer that results from the emissions 


of chloroprene from the Denka Facility.  The increase in cancer risk from chloroprene exposures 


over time was also calculated for children and adults for each air monitoring location. 


Opinions 


18. The following is a statement of my current opinions in this matter. If called to 


testify, I could competently testify to the following to a reasonable degree of scientific certainty. 


I. EPA’s IRIS Assessment is scientifically accurate and concludes 
chloroprene is likely and potent human carcinogen 


19. In September 2010, the EPA’s IRIS program completed an assessment of 


chloroprene human health effects. The assessment was called the Toxicological Review of 


Chloroprene9 but I refer to it as the “2010 IRIS Assessment.” 


20. In the 2010 IRIS Assessment, which was based on an exhaustive review and 


analysis of available health studies and toxicological information about chloroprene, EPA 


concluded that chloroprene is both a potent and a likely human carcinogen, as described in Dr. 


Cote’s declaration. 


21. A critical part of any risk assessment is the development of the human cancer 


potency estimate called the Inhalation Unit Risk (IUR). The IUR is an upper bound excess 


9 U.S. EPA (2010). Toxicological Review of Chloroprene (CASRN 126-99-8) in support of 
summary information on the Integrated Risk Information System (IRIS). (EPA/635/R-09/010F). 
Washington, DC: U.S. Environmental Protection Agency. (EPA_0028252) 
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lifetime cancer risk estimated to result from continuous exposure to one microgram (µg) of 


chloroprene in a cubic meter of air (1 µg/m3). Mathematically, the IUR is the slope of the 


concentration-response relationship. 


22. Chloroprene is classified as a likely human carcinogen. As Dr. Cote explains, 


there is sufficient evidence of a mutagenic mode of action. It is well known that infants and 


children can be more sensitive to the effects of carcinogens compared to adults. Consequently, 


EPA and other organizations adjust cancer potency estimates for all mutagenic carcinogens to 


include the greater risks posed by early-life (infancy and childhood) exposures10,11. The EPA’s 


guidance on early life exposure to mutagenic carcinogens establishes Age-Dependent 


Adjustment Factors (ADAFs) for three specific age groups: 10-fold greater for <2 years; 3-fold 


greater for 2 to <16 years, and no adjustment for 16 years and above. These values are based on a 


comparison of the adult and early life exposure risks available at the time. The conclusions that 


chloroprene is: (1) a likely human carcinogen; (2) is mutagenic; and (3) the basis for the ADAFs 


are described by EPA in the 2010 IRIS Assessment and Dr. Cote’s declaration. 


23. The IUR for adult-only exposures (i.e., the IUR before ADAFs are applied) for 


chloroprene is 0.0003 per µg/m3 and does not reflect presumed early-life susceptibility. When 


ADAFs are applied for children less than 2 years old the IUR is 0.003 per µg/m3; for children 


from 2 to <16 years the IUR is 0.0009 per µg/m3; and for people from 16 years to 70 years the 


IUR is 0.0003 per µg/m3. Consequently, after taking into account the portion of a life 


10 ATSDR 2022 Evaluate the Evidence to Examine Cancer Effects; EPA 2005b, pp. 30-33; 
OEHHA 2009, p.1; WHO 2006 p. 115-128. 
11 US Environmental Protection Agency. 2005b. Supplemental Guidance for Assessing 
Susceptibility from Early-Life Exposure to Carcinogens. EPA/630/R-03/003F. Washington, DC. 
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represented by each range, the lifetime IUR for individuals exposed to chloroprene continually 


from birth to 70 years of age IUR for chloroprene of 0.0005 per µg/m3. 


Age 
range 
(years) 


ADAF IUR ADAF-Adjusted 
IUR 


Portion of a 70-year 
lifespan 


0-2 10 0.0003 per µg/m3 0.003 per µg/m3 2.9% 


2-16 5 0.0003 per µg/m3 0.0009 per µg/m3 20% 


16-70 1 0.0003 per µg/m3 0.0003 per µg/m3 77% 


Lifetime 
(0-70) N/A 0.0003 per µg/m3 0.0005 per µg/m3 100% 


24. The risk assessment process, therefore, allows us to calculate the increased cancer 


risks attributable to any air concentration of chloroprene for different age groups and durations of 


exposure. Cancer risks for inhaled pollutants are calculated by multiplying the ADAF-adjusted 


IUR by the concentration of chloroprene in the air that people are exposed to for the duration of 


exposure and summed across age groups to estimate lifetime cancer risk to a specified amount of 


a substance. To estimate cancer risks resulting from the Facility’s chloroprene emissions, the 


average air concentrations of chloroprene measured by the EPA and Denka air monitoring 


programs, described below, are used to estimate lifetime cancer risks. 


II. Emissions of chloroprene from the Denka Facility result in very high 
ambient concentrations of chloroprene 


25. To characterize chloroprene concentrations in the air around the Denka Facility, 


extensive air monitoring networks and data collection efforts have occurred, which are 


summarized here. The air monitoring networks were intended to better understand the amount of 


chloroprene that people living near the Facility were exposed to and to characterize the 


associated health risks. The air monitoring results form the basis for my chloroprene exposure 


assessment. This extensive air monitoring dataset demonstrates that very high levels of 


chloroprene extend more than two and a half miles from the center of the Denka Facility. 
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26. In 2016, the EPA and Denka both began monitoring chloroprene concentrations in 


the air around the Facility.  These “Active” air monitoring programs utilize standard methods to 


collect samples in vacuum canisters over a 24-hour sampling period that then undergo 


evacuation and chemical analysis. 


27. In May of 2016 through September 2020, the EPA implemented a regular Active 


air monitoring program that collected ambient air samples for 24-hours every three or six days at 


six locations surrounding the Facility where the public may be exposed to chloroprene emissions 


including near residential areas, at a public elementary school and a high school, and at a 


hospital.  To obtain a sample, a technician would set up a vacuum canister to collect a known 


amount of air using a controlling orifice over a 24-hour period. At the end of the 24-hour period 


the technician would collect and seal the canister and send it to a laboratory for chemical 


analysis. In the laboratory the collected air sample was evacuated from the canister and analyzed 


using standard chemical analysis methods (Gas Chromatographic/Mass Spectrometric analysis) 


(EPA 2016a; EPA 2016b; EPA 1999).  This EPA monitoring program utilized standard methods 


generally accepted as reliable for Active12 sample collection and analysis and provides the 


average concentration in the air over a 24-hour period. 


28. The locations of the six EPA Active monitoring sites are shown in Attachment 3. 


Attachment 3 is an image of the area surrounding the Facility that I exported from Google Earth. 


The bubbles shown on the photograph were hand-placed by me to show the approximate location 


of the EPA monitoring sites based on the information that I obtained from EPA13. 


12 NRC. 1991. Human Exposure Assessment: Advances and Opportunities. Washington, D.C. 
The sample collection uses EPA TO-14A (available at https://www.epa.gov/sites/default/files/ 
2019-11/documents/to-14ar.pdf and the chemical analysis uses EPA TO-15 (EPA_0017397). 
13 EPA_0017525.pdf (EPA sites) 
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29. The EPA’s Active monitoring program used standard methods for sample 


collection and chemical analysis that included an appropriate quality assurance plan and 


reporting of results. The well designed and implemented EPA Active ambient air monitoring 


program provides data sets of high quality resulting in high confidence in the resulting 


measurements. 


30. In 2016, Denka deployed its own Active monitoring program to measure the 


amount of chloroprene present at the Denka property fenceline near residential areas and an 


elementary school, at a hospital, and at a location in Edgard, a community southwest of the 


Facility, where the public could be exposed.  Denka’s Active monitors collect ambient air 


samples every three to six days and utilize the same type of equipment and sample analysis 


methods as for the EPA Active monitors described above, and likewise capture the average 


chloroprene concentration in the air over a 24-hour period.  Denka continues to operate its air 


monitoring system through the date of this report.  


31. The locations of five of the six Denka Active monitoring sites are shown in 


Attachment 3.  Several Denka Active monitors are located very close to where the EPA Active 


monitors were located, which allows for a good comparison of the data from these proximate 


monitors. Attachment 3 is an image of the area surrounding the Facility that I exported from 


Google Earth. The bubbles shown on the photograph were hand-placed by me to show the 


approximate locations of the Denka Active monitoring sites based on the information that I 


obtained from Denka14. An additional Denka Active monitoring site is located in Edgard, LA, 


about 2.5 miles to the southwest of the Facility, too distant to show on the Attachment 3 map of 


monitoring sites. 


14 LDEQ-EDMS document 10232609 (Denka sites); EPA_0017525.pdf (EPA sites) 
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32. This Denka monitoring program utilized standard methods for sample collection 


and chemical analysis that included an appropriate quality assurance plan and reporting of 


results.  This well designed and implemented Denka Active ambient air monitoring method 


provides data sets that are of high quality resulting in high confidence in the resulting 


measurements. 


33. In my professional opinion, the air monitoring data from the EPA and Denka 


Active air monitoring programs provide extensive, independent, scientifically valid data that is 


appropriate for estimating public exposure to chloroprene emissions from the Denka Facility. 


Very similar results were produced by the extensive and independent EPA and Denka Active 


ambient air monitoring programs during the period of time they were both in operation. The 


similarity of results underscores the quality of the measurements obtained and the suitability of 


the results for the assessment of cancer risks from chloroprene exposures. 


34. Health risk assessment for environmental exposures to pollutants may be based on 


various exposure estimators that provide an approximation to actual exposure ranging from 


poorest to best, as shown in the table below. To assess the cancer risks from chloroprene 


exposures near the Denka facility assessment I used quantified ambient measurements of 


chloroprene collected for multiple years in the vicinity of residences and the location of other 


significant activities (e.g., elementary and high schools, hospital). As is the case for all or nearly 


all hazardous air pollutants, quantified personal measurements of sufficient scope and duration 


needed for quantified health risk assessment were not available. The available ambient air 


monitoring data provide a very strong basis for estimating cancer risks resulting from the Denka 


emissions of chloroprene to the air.  


12 







  


     


   


    


   


  


     


   


    


     


 


    


Exposure Estimators 


Residence or employment in defined 
geographic area (e.g., county of the 
emission source/site) 


Residence or employment in geographic 
area in reasonable proximity to the 
emission source/site 


Distance from emission source/site to 
location of residence 


Distance from emission source/site and 
duration of residence 


Quantified surrogates of exposure (e.g., 
estimates of drinking water use) 


Quantified area or ambient 
measurements in the vicinity of residence 
or location of other significant activit ies 


Quantified persona I measurements 


Approximation to Actual Exposure 


Poorest 
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35. The extensive and high-quality Active air monitoring data sets for chloroprene 


collected by EPA and Denka demonstrate that the public is exposed to high chloroprene levels 


that extend at least two and a half miles from the Denka Facility. 


36. In 2022, Denka deployed a network of 21 additional “Passive” air monitors 


spaced around the Facility’s fenceline. (Eighteen were installed in January 2022, and three more 


later that year.) These Passive monitors measure the ambient air concentration of chloroprene for 


two-week sampling periods using a method based on passive diffusion to a sorbent that is then 


analyzed for chloroprene.  This Denka Passive monitoring program utilized methods for sample 


collection and chemical analysis that included an appropriate quality assurance plan and 


reporting of results.  The Denka Passive monitors, however, do not include multiple years and, 


hence, provide a less robust dataset for calculating representative average chloroprene 


13 







 


    


     


    


       


     


    


   


      


   


   


  


     


   


 


    


      


     


 
  


  
  


   
 


   
  


   
 


Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 15 of 89 


concentrations. Additionally, the Passive collection method is subject to wind speed, 


temperature, and humidity variables and there is no evidence the Passive method has been 


calibrated to the high-quality Active canister method under local conditions15,16. Here, results 


from the Passive samplers can be compared to the results from the Active methods deployed by 


EPA and Denka. A comparison of the average chloroprene concentration from samples collected 


over the same period in 2022 by the Passive Denka monitors and by the Active Denka monitors 


demonstrates significant differences in the average chloroprene air concentration between the 


two methods. Due to the potential interference of the Passive monitors by environmental 


conditions, more uncertain results, significant differences in reported average concentration 


between nearby-located Denka Active and Passive samplers, and the limited duration of Passive 


sample collection, I judged the data from the Passive monitors were less suitable than data from 


the EPA Active and Denka Active monitors for the assessment of cancer risks from chloroprene 


exposures 


37. Between 2016 and 2018, before Denka installed new air pollution control 


equipment to reduce emissions, measured chloroprene levels in the community were even higher 


than current levels17. There was no regular ambient air monitoring data before 2016, but annual 


chloroprene emissions reported by the former Facility owner, DuPont, were much greater than 


15 Grosse, D. and J. McDernan. Passive samplers for investigation of air quality: method 
description, implementation and comparison to alternative sampling methods. US EPA, 
Washington, D.C. EPA/600/R-14/434, 2014. 
16 Tolnai, B., A. Gelencsér, C. Gál, and J. Hlavay. 2000. Evaluation of the reliability of diffusive 
sampling in environmental monitoring. Analytica Chimica Acta 408:117–122. 
17 EPA_0027466; see also EPA_0019592 at 6 (Sept. 1, 1995, Final Approval, Air Toxics 
Compliance Plan, DuPont Company Pontchartrain Works, HCL Recovery Unit (DuPont 
Pontchartrain Works Facility Wide Emissions Summary Table)), and additional Denka 
submissions. 
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those seen in more recent years. These higher emissions are indicative of higher population 


exposures before 201618. 


38. The EPA and Denka Active air monitoring programs demonstrate that high 


concentrations of chloroprene are consistently measured in every direction from the Denka 


Facility where people live, work and attend school. These two monitoring programs were well 


conducted and operational for varying periods, collecting 24-hour samples every three to six 


days for several years. The close proximity of monitoring sites to residential and community 


sites supports the use of their measured concentrations as proxies for chloroprene exposures 


experienced by the surrounding communities. Two robust data sets about long-term exposure to 


chloroprene provide a clear picture of exposures and risks around the Facility. This information 


is further bolstered by other air monitoring conducted near the Denka Facility, including initial 


“grab” samples taken by the Louisiana Department of Environmental Quality to determine if 


chloroprene was present near Denka19 and the samples obtained by the Denka Passive 


monitoring program. 


39. The average chloroprene air concentrations measured at the EPA (until September 


2020) and Denka Active monitors are shown in Attachment 4. I created the table shown in 


Attachment 4 as a summary of data from two sources. The first is data from EPA Active air 


monitors at various locations near the Denka Facility and the second is data from similar Active 


air monitoring devices owned and operated by Denka. The location of the air monitors is 


depicted in Attachment 3 except for the Denka site located in Edgard, LA, about 2.5 miles to the 


southwest of the Facility (too far to be shown on this map). 


18 https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 
19 EPA_0000005 
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40. I obtained data from the EPA Air Quality System for the EPA Active air monitors 


in a Microsoft Excel file provided to me by counsel for the United States.20 The file provided 24-


hour average measurement of the concentration of chloroprene taken by each air monitoring 


device every three or six days from May 24, 2016 through September 25, 2020 (i.e., dates of 


monitor deployment). The spreadsheet also included codes identifying primary and co-located 


samples (for quality assurance), qualifier codes and the method detection limit (MDL, ranging 


from 0.016 to 0.037 µg/m3)21 for each sample.  I spot-checked field notes and chemical analysis 


documentation to ensure that the spreadsheet data were correct; no errors were identified.  The 


concentration value and MDL value for each sample date were transferred into a copy of the 


spreadsheet for analysis. Samples identified as non-detect were replaced by a value of ½ MDL. 


41. I obtained the data from the Denka Active air monitors from two sources. First, 


counsel for the United States provided me with a spreadsheet, Bates No.EPA_0027466, that 


included some of the data. After that, counsel for the United States provided me with copies of 


monthly reports from Denka on a regular basis that contained additional data including field 


notes, chemical analysis documentation and results. I reviewed 11 such reports that cover the 


time period from March 2022 to January 2023. A typical report was about 130 pages. I spot-


checked the field notes and chemical analysis documentation for errors and then manually 


entered the data on measured chloroprene concentrations from the Denka reports into a copy of 


the spreadsheet. Very few errors were identified in the Denka reports and the spreadsheet 


underwent quality assurance reviews to ensure that the spreadsheet data were correct. For the 


20 AQSdata.xlsx (EPA_0045031) 
21 The method detection limit (MDL) is defined as the minimum measured concentration of a 
substance that can be reported with 99% confidence that the measured concentration is 
distinguishable from method blank results. 


16 







 


  


  


   


   


     


  


    


  


     


  


    


    


   


    


       


  


    


    


     


  


 
    


 
     


   


Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 18 of 89 


purposes of performing calculations with the data, samples identified as non-detect were 


replaced by a value of ½ MDL. 


42. Attachment 12 is a spreadsheet that contains all of the data from the Denka Active 


air monitors from April 2018 through January 2023. There are two tables in attachment 12. The 


tables are the same, except that the first table shows samples identified as non-detect with “ND,” 


and the second replaced “ND” with ½ MDL.22 


43. The data presented in Attachment 4 begin in April 2018, when Denka began 


operating a Regenerative Thermal Oxidizer (RTO) emissions control system. The average 


concentrations measured at all EPA Active monitoring sites are at or above 1.1 µg/m3 except for 


the East St. John High School located about 1.6 miles away from Denka, where the average 


chloroprene concentration of 0.44 µg/m3 was measured. The Chad Baker site located in a 


neighborhood directly west of the Facility has the highest concentration measured by the EPA 


Active monitors, averaging 2.22 µg/m3. The average concentrations measured from April 2018 


to the date of this report at the Denka Active monitors located near the Facility fenceline range 


from 0.89 µg/m3 to 2.89 µg/m3 with the highest average concentration measured at the Western 


site located near a neighborhood and elementary school to the southwest of the Facility. The 


Edgard site located over 2 miles from the Facility has an average measurement of 0.41 µg/m3, 


indicating that widespread exposures above 0.2 µg/m3 are occurring in the communities 


surrounding the Facility23. Because average levels of chloroprene exceed 0.2 µg/m3 at the 


Edgard monitoring site, and high concentrations are measured in all directions from the Denka 


22 For each of Denka’s Active samples, the MDL was 0.2 µg/m3 and the ½ the MDL is 0.1 
µg/m3. 
23 Exposures above 0.2 µg/m3 are noted because lifetime exposure to this concentration yields a 
cancer risk above 1-in-10,000, as discussed below. 
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site, we expect that exposures exceeding 0.2 µg/m3 extend beyond two and a half miles in all 


directions from Denka. 


44. The results of the EPA and Denka Active monitoring programs are shown 


graphically in Attachments 5 and 6, respectively. I created these charts from the Active 


monitoring data described above using Microsoft Excel and PowerPoint. In these Attachments, 


each blue bar represents the average, or mean, concentration for one monitoring site. The 


monitoring sites are identified at the bottom of the charts. The average concentration at each site 


is shown by the height of the bar in a scale of micrograms of chloroprene per cubic meter of air 


(µg/m3), shown along the vertical (Y)-axis. There are two dotted lines in each chart. The lower 


dotted line shows a concentration of 0.2 µg/m3, which corresponds to a one-in-10,000 increase in 


the lifetime risk of cancer. The higher dotted line shows a concentration of 2.0 µg/m3 (ten times 


as high), which corresponds to a one-in-1,000 increase in the lifetime risk of cancer (also ten 


times as high). 


45. Several of the EPA monitoring sites are relatively close to Denka monitoring sites 


(see attachment 3) and have similar results: (1) the Chad Baker, 5th Ward Elementary School, 


and Western sites west-southwest of the Facility—located near populated residential areas— 


show similar average concentrations; (2) the EPA and Denka Levee sites directly south of Denka 


show similar average concentrations; and (3) and the EPA and Denka Hospital sites, the EPA 


Acorn and Hwy 44 sites, and Denka Railroad site are to the east-northeast of Denka and show 


similar average concentrations. The other monitors are to the north and northwest or are over 2 


miles to the southwest of the Denka Facility. 


46. Denka deployed Passive monitors around the Facility to collect ambient air 


samples over a series of 2-week sampling periods from January 7 through December 22, 2022. 
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These Passive monitors provide a longer-term average concentration that results from varying 


Denka emissions and meteorology over 2-week periods, although there is less confidence in the 


results as described above. 


47. I obtained the data from the Denka Passive air monitors from two sources.  I 


received an Excel spreadsheet summary of Passive monitoring data collected from January 


through mid-April 202224 and then copies of monthly reports from Denka on a regular basis that 


contained additional data including field notes, chemical analysis documentation and results 


including chloroprene concentration values. I spot-checked the field notes and chemical analysis 


documentation for errors and then manually entered the data on measured chloroprene 


concentrations from the Denka reports into a copy of the spreadsheet.  Very few errors were 


identified in the Denka reports and the manual spreadsheet underwent quality assurance reviews 


to ensure that the spreadsheet data were correct.  The data files provided by Denka include the 


limit of quantitation25 (LOQ; reported as 0.18 µg/m3) and the limit of detection (LOD; equal to ½ 


the LOQ i.e., 0.09 µg/m3). Samples reported as non-detect were replaced by a value of ½ LOD. 


48. Attachment 7 graphically depicts the concentration data from the 21 Denka 


Passive monitors. I created Attachment 7 from the data provided by Denka using Microsoft 


Excel and PowerPoint. In the chart, each blue bar represents the average, or mean, concentration 


for one monitoring site, shown by the height of the bar in a scale of micrograms of chloroprene 


per cubic meter of air (µg/m3), shown along the vertical (Y)-axis. There are two dotted lines in 


the chart. The lower dotted line shows a concentration of 0.2 µg/m3, which corresponds to a one-


in-10,000 increase in the lifetime risk of cancer. The higher dotted line shows a concentration of 


24 EPA_0030810.xlsx 
25 The Denka contractor reported that the limit of quantitation (LOQ) meets or exceeds reporting 
at the 99% confidence level defined in EPA guidance documents for Method 325B. 
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2.0 µg/m3 (ten times as high), which corresponds to a one-in-1,000 increase in the lifetime risk of 


cancer (also ten times as high). The red stars, which I added to the chart, show the passive 


monitors that are closest to residential areas. 


49. The average concentrations measured at the 21 Passive monitor sites, are 


generally lower than the concentrations measured at the Denka Active monitor sites, but all still 


equal or exceed 0.2 µg/m3 (Attachment 7). The average chloroprene concentrations at the Passive 


monitors closest to the 5th Ward Elementary school and the residential areas surrounding Denka 


range from 0.6 to 0.9 µg/m3 (monitors 1, 9, 10, 16 through 20 are the closest monitors to 


residential areas and denoted with red stars in Attachment 7). The average chloroprene 


concentrations at the Passive monitors along the road bordering the southern edge of the Denka 


Facility (monitors 11 through 15 and 21) range from about 0.5 to 2.0 µg/m3. The average 


chloroprene concentrations measured at the other Denka Passive monitors range from about 0.2 


to 0.7 µg/m3. 


50. The levels of chloroprene measured by the Passive monitors are highly variable, 


notably at the sites to the west and southwest of the Denka Facility near residential areas. 


Concentrations measured from sites 1 and 2 collected during the 2-week period from April 14– 


28, 2022 are more than 25 times greater than the concentrations measured the weeks just before, 


i.e., March 31-April 14, 2022, and the average concentration measured across the 21 sites from 


September 15-29, 2022 are more than 10 times greater than the average concentration across the 


21 sites from the weeks just before, i.e., September 1-15, 2022. This variability is suggestive of 


operational events at the Facility resulting in significant changes in emissions and exposures and 


varying weather conditions. Subsequently, the concentrations of chloroprene decline but many 
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sites remain elevated above 0.2 µg/m3. These data illustrate that high levels of chloroprene in the 


air near residential areas can occur for extended periods of time. 


51. The EPA is conducting another ambient air monitoring program (referred to as 


“SPods”), which began in March 2020.  The SPods are located at the same locations as the EPA 


3- and 6-day Active monitoring program. The primary purpose of the SPods monitoring program 


is to identify the magnitude and frequency of emissions excursions (i.e., emission “spikes”) to 


determine what operations were underway at the Denka facility that may have caused the levels 


exceeding a trigger concentration.  The concentration of total Volatile Organic Compounds 


(VOC) that trigger a sample varied over time and was approximately 100 ppbv total VOC as 


isobutylene.  The equivalent instantaneous chloroprene measurement is around 470 µg/m3. Once 


a monitor was triggered, a 24-hour sample is collected.  Because the SPod monitors did not 


collect a routinely scheduled sample, an average chloroprene concentration needed for cancer 


risk estimation is not available from these monitors.  In addition, VOCs other than chloroprene 


trigger a sample collection.  Therefore, data from the SPods were not used in the estimation of 


cancer risks from the Denka emissions of chloroprene. 


52. To best characterize current and anticipated future chloroprene air concentrations, 


my analysis focuses on the air monitoring data collected after Denka installed the RTO. The 


RTO began steady state operations in March 201826. Air monitoring results from the Active 


monitors show a decline in chloroprene air concentrations after April 2018.  It is important to 


note that people who lived in the community before the RTO became operational were exposed 


26 The RTO was installed as an emission control project that Denka undertook pursuant to a 
January 2017 Administrative Order on Consent with the Louisiana Department of Environmental 
Quality.  
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to far higher levels of chloroprene, including during the decades that DuPont owned and 


operated the Facility. 


53. In summary, it is my opinion that the data provided by the EPA and Denka Active 


air monitoring programs demonstrate that people living in every direction around the Denka 


Facility are exposed to high average levels of chloroprene, above 0.2 µg/m3, and residential areas 


to the west of Denka have very high average levels well above 2 µg/m3. The results from the 


monitoring programs can be used with high confidence to estimate the public health risks from 


Denka chloroprene emissions. This judgment is based on the fact that the two independent, well-


conducted, and high-quality Active air monitoring programs used appropriate measurement 


methods to obtain concentrations of airborne chloroprene for several years at relevant locations, 


including residential areas, out to more than two and a half miles from Denka. 


III. People living near the Denka Facility face highly elevated 
environmental cancer risks 


54. Recognition that chemical releases from industrial facilities may present 


significant risks to public health increased in the 1980s following the deaths or injuries of 


thousands of people from a 1984 chemical release in Bhopal, India, and the implementation of 


the Emergency Planning and Community Right-to-Know Act of 1986 which required industries 


to report their emissions of hazardous air pollutants in the United States27. Subsequently, in 


1989, the EPA published the policy for setting emissions standards for hazardous air pollutants 


that focused on managing cancer risks that are greater than 1-in-1 million. “EPA strives to 


provide maximum feasible protection against risks to health from hazardous air pollutants by: 1) 


protecting the greatest number of persons possible to an individual lifetime risk level no higher 


27 www.epa.gov/epcra 
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than approximately 1-in-1 million, and 2) limiting to no higher than approximately 1-in-10,000 


the estimated risk that a person living near a plant would have if he or she were exposed to the 


maximum pollutant concentrations for 70 years”28. Congress endorsed this policy in the 1990 


amendments to the Clean Air Act29. Other EPA programs (e.g., Superfund) and other U.S. 


federal agencies (e.g., the Department of Defense and the National Institute of Occupational 


Safety and Health) also apply this presumptive risk management limit. [See Attachment 8.] 


55. Some of the documents that discuss cancer risk use different expressions to 


describe the same level of risk. For example, a 1-in-10,000 risk could be express as a 1.0 x 10-4 


risk, or a 100-in-1,000,000 risk. In this table, each column represents a risk level, and the rows 


within each column show different ways of expressing the same level of risk. 


1-in-1,000 risk is equivalent 
to: 


1-in-10,000 risk is 
equivalent to: 


1-in-1,000,000 risk is 
equivalent to: 


1.0 x 10-3 1.0 x 10-4 1.0 x 10-6 


1 in 1,000 0.1 in 1,000 0.001 in 1,000 
10 in 10,000 1 in 10,000 0.01 in 10,000 
100 in 100,000 10 in 100,000 0.1 in 10,000 
1,000 in 1,000,000 100 in 1,000,000 1 in 1,000,000 


56. As described by Dr. Cote in her declaration, and in paragraphs 22-24 above, 


lifetime cancer risks for inhaled pollutants are calculated by multiplying the ADAF-adjusted 


Inhalation Unit Risk (IUR) by the estimated average exposure to a substance and summing the 


risk across a lifetime. I used that method to estimate the excess lifetime cancer risk from 


exposure to chloroprene at the average levels found at the locations of the Active air monitors. 


This methodology assumes that exposure to chloroprene at current average levels begins at birth 


28 54 Fed. Reg. 38044 (Sept. 14, 1989). 
29 42 U.S.C. § 7412(f)(2)(B). 
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and continues for 70 years. This process is consistent with the generally accepted methodology 


for cancer risk assessment (EPA cancer guidelines, 2005). 


57. Assuming lifetime exposure to chloroprene at current average levels, the most 


exposed individuals—those located closest to the Denka Facility, where chloroprene 


concentrations are highest—will face a higher than 1-in-1,000 increased cancer risk attributable 


to chloroprene. Attachment 9 is a table that I created to summarize the increase in lifetime cancer 


risk for a person exposed to chloroprene at concentrations present at different locations near the 


Denka Facility. The left column of Attachment 9 shows different locations at which the EPA and 


Denka Active air monitors are or were located. Locations that were part of Denka’s Active air 


monitoring program are shown in parentheses. The distance from the monitoring site to the 


approximate center of the Denka emissions location is shown in the right column. The middle 


column contains numbers that I calculated for each identified location by multiplying the lifetime 


IUR of 5.0 (5-in-10,000 per µg/m3) by the average chloroprene concentration at the location. 


Increased cancer risk above 1-in-10,000 extends to areas at least two and a half miles from the 


Denka Facility. These risks are higher than the EPA’s presumptive upper limit for acceptable 


cancer risks of 1-in-10,000. In the case of those closest to the Facility, this limit is exceeded by 


more than an order of magnitude (risks above 1-in-1,000). 


58. People who have been living near the Denka Facility since before 2018 have been 


exposed to even higher average concentrations of chloroprene than current average levels and are 


consequently at higher risks than what is presented solely by the post-March 2018 measured 


average chloroprene concentrations. 


59. Very high cancer risks—-exceeding 1-in-1,000—occur in residential 


neighborhoods immediately west and southwest of the Denka Facility. In 2016, I personally 
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visited the neighborhoods near Denka’s Facility. The Chad Baker Active monitoring site and the 


Western Active monitoring site located near the Facility demonstrate high average 


concentrations that result in lifetime cancer risks that exceed 1-in-1,000. The Fifth Ward 


Elementary School is in a neighborhood between the Chad Baker and Western sites and the 


average chloroprene concentrations measured there correspond to lifetime cancer risks that are 


almost an order of magnitude higher than the EPA’s presumptive 1-in-10,000 upper limit. 


Cancer risks exceeding 1-in-10,000 extend to at least a two-and-a-half-mile radius from the 


Facility. Approximately 16,000 people live within 2.5 miles of the Denka Facility, about a 


quarter of whom are children (0 to 17 years of age)30. 


60. The estimated lifetime cancer risks from chloroprene concentrations detected in 


the air at the Active monitoring sites range from 2 to 14 per 10,000 people as shown in 


Attachment 9.31 


61. These results are for current conditions, i.e., the monitoring period after the RTO 


began operation in April 2018, and do not reflect heightened risks for long-term residents, 


including during the period from November 2015 when Denka purchased the Facility from 


DuPont until March 2018 when the RTO began stable operations, and during DuPont’s many 


years of higher chloroprene emissions during the time it owned and operated the Facility. 


62. As shown in Attachment 9, for example, individuals exposed to a lifetime of the 


chloroprene levels at Denka’s Active monitor measured at the Western site have a 14-in-10,000 


lifetime cancer risk (or a 1.4-in-1,000). The long-term average chloroprene level at that location 


is 2.89 µg/m3. However, daily measurements at that location have been as high as 118 µg/m3 


30 Decl. of Dr. Nyesha Black 
31 Numbers rounded to the nearest integer. 
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(Oct. 10, 2022), and the long-term average for the most recent 12 months for which data is 


available (2/1/22-1/30/23) is 3.58 µg/m3. 


63. Looking only at data after March of 2018, cancer risks remain high at every site 


where active monitoring occurred, significantly greater than the 1-in-10,000 risk level that is 


generally regarded as the upper limit for acceptable risk by the EPA and other U.S. federal 


agencies. See Attachment 8. 


IV. Infants and children are more at risk than adults and children living at 
residences near Denka accrue unacceptable risks in early childhood 


64. Infants and children are considerably more susceptible to the effects of 


carcinogens like chloroprene than adults. Risks from the same concentration of chloroprene 


exposure accrue much more quickly in the young compared to adult-only exposures. 


Consequently, children’s cancer risks are higher both in early life and over a lifetime of 


exposure.  Based on evidence from other chemicals and the National Toxicology Program (NTP) 


chloroprene studies, tumors also would be expected to occur at an earlier point in life for those 


exposed in childhood, although not necessarily in childhood. 32, 33, 34 Dr. Cote’s declaration 


describes the latency period for many cancers. 


65. Attachments 10 and 11 shows how excess cancer risks accrue over time, from 


birth to 70 years, at the concentrations found at various locations around the Denka Facility. 


Specifically, Attachment 10 shows how excess cancer risks accrue based on the average of 


32 National Toxicology Program (NTP) 1998. Toxicology and Carcinogenesis Studies of 
Chloroprene (CAS No 126-99-8) in F344/N Rats and B6C3F1 Mice (Inhalation Studies). NIH 
98-3957; NTP TR 467. Research Triangle Park, NC:US Department of Health and Human 
Services, Public Health Service. 
33 Howard, J. 2015. 9.11 Monitoring and Treatment: Minimum Latency & Types or Categories of 
Cancer. https://www.cdc.gov/wtc/pdfs/policies/WTCHP-Minimum-Cancer-Latency-PP-
01062015-508.pdf 
34 EPA (2005) 
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chloroprene concentrations measured from April 2018 through September 2020 at the locations 


of the Active monitors operated by the EPA. Attachment 11 also shows how excess cancer risks 


accrue, based on the average of chloroprene concentrations measured from April 2018 through 


January 2023 at the locations of the Active monitors operated by Denka. Attachments 10 and 11 


are charts that I created using Microsoft Excel and PowerPoint. Using Microsoft Excel, I 


calculated the cancer risk level at ages 2, 16, and 70 by (a) multiplying the ADAF-adjusted IURs 


(see paragraph 23 above) by: (i) the portion of a 70-year lifespan represented by the age range, 


and (ii) the average concentration of chloroprene at each Active air monitor location, and then 


(b) adding in any cancer risk that would have accrued during earlier years lived at that location.  


In Attachments 10 and 11, the vertical axis shows lifetime cancer risk and the horizontal axis 


shows age in years. The solid or dashed lines in the chart area show how excess cancer risk 


would accrue for a person born at the locations identified on the right side of the chart and 


remaining there for a lifetime of 70 years at the concentrations shown. Attachments 10 and 11 


show a very steep rise in lifetime cancer risks for children from birth until their second birthday 


when exposed to chloroprene. An infant born into a home near the Western Active monitor 


would accrue an excess cancer risk of nearly 3-in-10,000 by their second birthday. The accrual 


of lifetime cancer risk is not quite as rapid for children from age 2 until their 16th birthday, as 


shown by the less steep slope of the line for this age group. If that two-year-old continues to live 


near the Western Active monitor until the age of 16, he or she would accrue additional excess 


cancer risk of over 5-in-10,000 in that 14-year period, for a total of nearly 8-in-10,000 risk by 


their 16th birthday. The steepness of the line from birth to age 2, and from age 2 to age 16, is a 


result of the application of Age Dependent Adjustment Factors due to the increased susceptibility 


of early life stages to cancer. From age 16 through adulthood the rate of risk accrual occurs at an 
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adult rate. At every Active monitoring site operated by EPA and Denka except Edgard—the site 


farthest from the Facility and the only one more than two miles away—the 1-in-10,000 risk level 


is reached within a few years for the youngest children. 


66. As noted in Dr. Cote’s declaration, cancer does not appear immediately after it 


starts but takes time to develop (called latency). DNA-damaged cells are reproducing, changing, 


and expanding in number; this process generally accelerates with time. It is not until this process 


has gone on for some time, typically years, that cancer becomes clinically evident and is 


diagnosed. Cancer latency generally is between 2.2 and 57 years depending on the chemical, 


tumor, and exposure types; however, certain childhood cancers are seen within 0.4–10 years. 


One of the differences between adult and childhood cancers is that childhood cancers have a 


shorter latency. Onset varies substantially among individuals. Higher exposure often produces 


tumors earlier as seen in the NTP chloroprene study.35 The full impact of early-life exposures 


will not be seen for years into the future.36 


V. Current emissions from the Denka Facility present an unacceptable risk 
to public health from chloroprene exposures 


67. Lifetime cancer risk to those living closest to Denka exceeds 1-in-1,000. Risks 


above 1-in-10,000 extend at least two and a half miles from the Denka Facility. These cancer 


risks pose an immediate and serious threat to public health. My primary conclusions are: 


35 Melnick RL, Sills RC, Portier CJ, Roycroft JH, et al. 1999. Multiple Organ Carcinogenicity of 
Inhaled Chloroprene (2-Chloro-1,3-Butadiene) in F344/N Rats and B6C3F1 Mice and 
Comparison of Dose-Response with Butadiene in Mich. Carcinogenesis 20:867; NTP 1998, op. 
cit. 
36 Howard J. 2015. 9.11 Monitoring and Treatment: Minimum Latency & Types or Categories of 
Cancer. https://www.cdc.gov/wtc/pdfs/policies/WTCHP-Minimum-Cancer-Latency-PP-
01062015-508.pdf 
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a. Accurate and reliable active ambient air monitoring from locations at and near 


where people currently live and the scientifically sound EPA 2010 IRIS Assessment provide a 


solid basis for understanding and assessing the human cancer risks from Denka’s chloroprene 


emissions. 


b. People who live, work, and go to school near the Denka Facility have been, are 


currently being, and will continue to be exposed to Denka’s chloroprene emissions via an 


inhalation exposure route (i.e., breathing). 


c. Denka’s current chloroprene emissions result in risks of developing cancer in 


individuals of all ages in the communities near the Denka Facility. The average monitored 


chloroprene concentrations at each Active monitoring station (ranging from 0.4 to 2.9 µg/m3) all 


far exceed 0.2 µg/m3 (the concentration equating to the 1-in-10,000 presumptive upper limit for 


acceptable lifetime cancer risk). Lifetime cancer risks to the most exposed individuals—those 


located closest to the Denka Facility—exceed 1-in-1,000. Those risks are generally regarded as 


unacceptable by regulatory agencies. (See paragraph 59 and attachment 8). 


d. Children are much more susceptible to carcinogens like chloroprene than adults. 


A child born in 2018, who lived continuously near the Chad Baker monitor accrued an estimated 


excess lifetime cancer risk that is double the EPA’s generally acceptable level of 1-in-10,000 by 


the time the child reached 2 years of age. That risk continues to increase as their exposure to 


chloroprene continues. If Denka is not compelled to reduce chloroprene emissions, the excess 


lifetime cancer risk for children continuously exposed to chloroprene levels like those at the 


Chad Baker monitoring site are estimated, by age 16, to be 5 to 6 times the EPA’s generally 


acceptable excess cancer risk level. Further, lifetime exposure to such chloroprene levels is 
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estimated to exceed a 1-in-1,000 cancer risk level. Moving to a location free of chloroprene 


emissions will not eliminate the risk already accumulated. 


68. Even higher chloroprene levels than reported here occurred in the past (based on 


substantially higher historic chloroprene emissions in the area during DuPont’s ownership and 


Denka’s first two years of ownership); consequently, the public residing nearby face higher 


cancer risks attributable to chloroprene than are estimated here. 


69. The unacceptable risk levels described here are based on current emissions 


projected into the future. Current emission levels will continue unless Denka reduces its 


emissions. These current conditions alone (i.e., not considering the cancer risks stemming from 


the historically higher ambient chloroprene concentrations measured near Denka before April 


2018) present risks to public health, especially to children, from chloroprene exposures that are 


generally regarded as unacceptable to toxicologists and other scientists working in the area of 


risk assessment. Reducing chloroprene emissions to bring levels in the community below 0.2 


µg/m3 would reduce lifetime increased cancer risks for newly exposed individuals to below 


1-in-10,000 going forward. But people who live in the community now – and especially those 


who lived in the community before 2018, when chloroprene emissions from the Denka Facility 


were even higher – have accumulated cancer risks that will not immediately abate even if 


exposure reductions are achieved. 


70. Chloroprene levels arising from the Denka Facility must be substantially reduced, 


to below a long-term average of 0.2 µg/m3, to bring excess cancer risk levels for those exposed 


over a lifetime to below 1-in-10,000. 
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I declare under penalty of perjury that the foregoing is true and correct. Executed on 


March 7, 2023. 


Executed on: March 7 2023 
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Responsible for: planning, directing, organizing, coordinating, and communicating human health and 
environmental research; and hazard, exposure, and risk assessments. Accountable for all aspects of human health 
and environmental research and assessments used in environmental policy making for U.S. EPA's Health and 
Environmental Effects Assessment Division. Accountable for overall goals, program plans, operating policies 
and procedures, personnel, budget and line management responsibilities and evaluating progress and providing 
direction to an exceptionally diverse staff of approximately 100 federal employees, fellows, students, and senior 
science advisors. Examples include: Integrated Science Assessments for the major air pollutants including ozone, 
particulate matter, lead (Pb), oxides of sulfur and oxides of nitrogen; Integrated Risk Information System 
assessments for hazardous pollutants including chloroprene; Biofuels Report to Congress; and development of 
new methodologies and models used in risk assessments and publishing original research.  


Represented the EPA before the Clean Air Scientific Advisory Committee and other committees of the EPA’s 
Science Advisory Board, the National Academy of Sciences, Engineering and Medicine, and to the U.S. Senate 
and House of Representatives (designated by the Administrator or Assistant Administrator), and at conferences 
and meetings of national and international significance. 


Adjunct Professor (2000- present) or Adjunct Assistant Professor (1992-2000) 
Nicholas School of the Environment, Duke University, Durham, NC 27708  


Responsible for developing and teaching annually a 3-hour graduate-level Air Quality Management course (ENV 
235/535, 1992- 2014); (ENV 603, 2016-2029; ENV 603/604, 2021; ENV 605, 2022 - ) to 15-32 students and 
graduate student advising.  Responsible for developing and co-teaching a 3-hour semester long graduate-level 
Human Health and Ecological Risk Assessment course (ENV 239) annually to 35-40 students (1996-1999).  


Adjunct Professor (2017- present) 
Duke-Kunshan University, Kunshan, China.  


Secretaries’ Science Advisory Board Member (2017 - present) 
North Carolina Secretaries’ Science Advisory Board 
North Carolina Department of Environmental Quality and Department of Health and Human Services. 
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Responsible for advising DEQ and DHHS on health risk assessment of priority environmental contaminants, 
identifying contaminants of emerging concern, and recommendations for establishing contaminant standards, 
among other duties.    


Air Toxics Science Advisory Board Member (2022 - present) 
Oregon Department of Environmental Quality and Oregon Health Authority 


Responsible for advising DEQ and OHA on scientific data and methods to protecting community health through 
evaluation of reference values for use by State programs, among other duties. 


National Program Director, Human Health Risk Assessment Program (2013 – 2017) 
National Center for Environmental Assessment 
Office of Research and Development 
US Environmental Protection Agency, Research Triangle Park, NC USA 27711 


Responsible for: oversight of strategic planning and budgeting for the exceptionally high visibility Integrated 
Science Assessments and Integrated Risk Information System (IRIS) programs that supports EPA’s air, water, 
toxics, waste management and regional programs and the Provisional Peer-Reviewed Toxicity Value program 
that supports the Office of Land and Emergency Management. Additionally, developed new approaches to hazard 
identification, dose-response assessment, and science information management; conducted international and 
domestic risk assessment training; supplied emergency community support in response to accidents; (e.g., MCHM 
water contamination in Charleston, WV) provided scientific leadership for the HHRA research program portfolio; 
and served as the research needs liaison among EPA’s Office of Research and Development, EPA’s Program and 
Regional Offices, the scientific community, and external stakeholders. 


Associate Director for Health (2003 - 2008) 
National Center for Environmental Assessment 
Office of Research and Development 
US Environmental Protection Agency, Washington, DC, USA 


Responsible for scientific leadership of EPA’s comprehensive health risk assessment program; this program 
improves risk assessment methods and assessment products utilized by EPA regulatory programs, Regions, state 
and local agencies, industry and public health organizations. Led program development, including creating long 
and short-term goals to meet the mission-oriented assessment needs of the EPA in the areas of air, drinking water, 
pesticides, toxic substances, and endocrine disruption.  This program also improved the effective utilization of 
scientific information in health risk assessment. Responsible for all IRIS draft and final products from 2003-
2008. Closely coordinated with critical partners, including other laboratories and centers in EPA’s Office of 
Research and Development, client regulatory program offices, and other Federal agencies.  Represented EPA’s 
National Center for Environmental Assessment on various senior-level committees and workgroups and presented 
the program to EPA and non-EPA audiences, including White House managers and staff and international 
organizations. Responsible for technical and science-policy integrity of all health-related work products of 
approximately 140 EPA scientists and support staff.  Exercised personnel and line management responsibilities 
over a team of about 26 FTE, including the Integrated Risk Information System staff and two Special Assistants. 


Director (Acting), Human Studies Division (2002 - 2003) 
National Health and Environmental Effects Research Laboratory 
Office of Research and Development 
US Environmental Protection Agency, Research Triangle Park, NC 27711 USA 
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Responsible for scientific and managerial leadership of a comprehensive health research program utilizing clinical 
research, epidemiology, and in vitro approaches to describe and understand the role of environmental agents on 
public health.  Led program development to meet the mission-oriented research needs of the EPA to improve 
health risk assessment science in the areas of air pollution, drinking water, pesticides and toxic substances, and 
endocrine disruption. Closely coordinated with critical partners, including other divisions in EPA’s Office of 
Research and Development, client regulatory program offices, and other Federal agencies and organizations. 
Represented the organization on various senior-level committees and workgroups and presented the program to 
EPA and non-EPA audiences.   Developed and managed a budget above $10 million and related human resources. 
Assured the scientific and technical integrity of all work products.  Exercised personnel management 
responsibilities over subordinate managers and other staff members (78 federal FTE, students, and post-doctoral 
fellows).  Responsible for assuring that research involving human subjects and communities met the highest 
ethical standards.  Represented the EPA in collaboration with the onsite University of North Carolina Center for 
Environmental Medicine, Asthma, and Lung Biology. 


Director (Acting), Experimental Toxicology Division (2001 - 2002) 
National Health and Environmental Effects Research Laboratory (MD-66) 
Office of Research and Development 
US Environmental Protection Agency, Research Triangle Park, NC 27711 USA 


Responsible for scientific and managerial leadership of a comprehensive health research program encompassing 
pulmonary toxicology, immunotoxicology, and pharmacokinetics. Focused on understanding and describing the 
fate, disposition, and health consequences of chemicals in the body and ultimately developing quantitative models 
for extrapolation/prediction in the context of the Agency’s risk assessment activities. Led program development 
to meet the mission-oriented experimental toxicology research needs of the EPA in air pollution, drinking water, 
pesticides and toxic substances, and endocrine disruption and improve the scientific basis for health risk 
assessment. Closely coordinated with key partners, including other divisions in the EPA’s Office of Research 
and Development, regulatory program offices, and other Federal agencies.  Represented the organization on 
various senior-level committees and workgroups and presented the program to EPA and non-EPA audiences. 
Developed and managed a budget above $10 million and related human resources and assured all work product 
quality.  Exercised management responsibilities over subordinate managers and other staff members (104 federal 
FTE, students and post-doctoral fellows.) 


National Research Program Director for Particulate Matter (1999- 2001) 
National Health and Environmental Effects Research Laboratory 
Office of Research and Development 
US Environmental Protection Agency, Research Triangle Park, NC 27711 USA 


Responsible for strategic planning and implementation of EPA’s $65 million, 200 FTE program of research to 
improve the scientific basis for regulation of airborne particulate matter.  Responsible for providing leadership 
and coordinating research among multidisciplinary research laboratories, and communicating plans and activities 
with external organizations, including Congress, the National Research Council, other federal agencies, and 
several independent scientific and management review committees.  Charged with identifying emerging issues, 
developing new initiatives, and providing leadership in developing new approaches for addressing research 
priorities for particulate matter.  Provides technical consultation on particulate matter research to EPA, State and 
international groups. 


Assistant Director for Air Research (1996-2000) 
National Health and Environmental Effects Research Laboratory 
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Office of Research and Development 
US Environmental Protection Agency, Research Triangle Park, NC 27711 USA 


Responsible for scientific leadership and strategic planning of research to improve the scientific basis for human 
health and ecological risk assessment of air pollutants, including particulate matter, hazardous air pollutants, and 
tropospheric ozone.  Working as part of a multi-laboratory planning team, was responsible for coordinating nearly 
$90 million of research efforts among multidisciplinary research divisions and communicating and coordinating 
research with external organizations.  Charged with identifying emerging issues, developing new initiatives, and 
providing leadership in developing new approaches for addressing air quality problems.  Technical consultation 
on air quality issues and risk assessment to EPA, State, and international groups. 


Associate Director for Multimedia Research (1993-1996) 
Health Effects Research Laboratory 
Office of Research and Development 
US Environmental Protection Agency, Research Triangle Park, NC 27711 USA 
Supervisor: Dr. Harold Zenick, (919) 541-2283 


Responsible for scientific leadership and strategic planning of research to improve the scientific basis for risk 
assessments, including human health risk assessments, and ecological risks associated with global climate change. 
Worked as part of a multi-laboratory planning team, responsible for coordinating over $100 million of research 
efforts among multidisciplinary research divisions and communicating and coordinating research with external 
organizations.  Charged with identifying emerging issues, developing new initiatives, and providing leadership 
in developing new approaches for improving human and ecological risk assessments. 


Director, Research to Improve Health Risk Assessments Program (1991-1993) 
Health Effects Research Laboratory 
Office of Research and Development 
US Environmental Protection Agency, Research Triangle Park, NC 27711 USA 


Responsible for scientific leadership, strategic planning, and implementing a $7 million cross-laboratory research 
program targeted to improve the scientific basis for health risk assessments. This Congressionally-mandated 
program addressed critical uncertainties in human exposure assessment and dose-response assessment, including 
refining physiologically-based pharmacokinetic models and biologically-based dose-response models.  
Responsible for developing and implementing new research management approaches to achieve cross-
organizational coordination.  Accountable for program representation and evaluation by external review groups, 
including the Office of Technology Assessment and EPA’s Science Advisory Board. 


Environmental Scientist 
Reproductive and Cancer Hazard Assessment Section 
California Department of Health Services, Berkeley CA, on detail from EPA (1988-1989; on 
Intergovernmental Personnel Act detail from EPA) 


Responsible for drafting guidelines for reproductive health risk assessments for the State of California, evaluating 
chemicals for listing under Proposition 65, and publishing original research to compare alternative approaches to 
estimate risks to male reproductive health. 


Environmental Scientist (1988-1991) 
Environmental Protection Specialist (1984-1988) 
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Pollutant Assessment Branch 
Office of Air Quality Planning and Standards, US EPA, Research Triangle Park, NC USA 


Responsible for evaluating hazardous air pollutants for regulatory action under the Clean Air Act and provided 
leadership of the National Air Toxics Information Clearinghouse, including coordination with State and local air 
quality agencies. Conducted exposure assessments using the Human Exposure Model (HEM) and health risk 
assessments for priority hazardous air pollutants including trichloroethylene, tetrachloroethylene, and hexavalent 
chromium.  Evaluated short-term emission events from industrial facilities and analyzed consistency of results of 
HEM and monitoring data for hexavalent chromium. 


Graduate Research Assistant (1980-1984) 
School of Forestry and Environmental Studies 
Duke University, Durham, NC, USA 


Conducted research on formation and deposition of fine particulate matter to natural and surrogate surfaces. 
Designed and implemented field and laboratory studies including air monitoring systems and studies using 
radiolabeled sulfur. Taught graduate-level Weather and Climate classes including measurement methods and 
dispersion modeling to graduate students. 


Teacher-Naturalist (1978-1980) 
Woodland Altars Environmental Education Center 
Peebles, OH 


Responsible for developing and presenting innovative environmental education programs to grade school through 
high school-age students during their 3 to 5 day stay at the residential Center. 


EDUCATION 


PhD, Biophysical Ecology, Duke University, Durham, NC (1987).  Research to develop and evaluate new 
methods for sulfur-containing aerosol generation and dry deposition of particulate matter air pollution. 


MS, Biophysical Ecology, Duke University, Durham, NC (1982) 


BA, Biology, The College of Wooster, Wooster, OH (1978) 


AWARDS AND RECOGNITION 


Distinguished Career Award, US EPA. 2021.  This is a special gold medal award to recognize the cumulative 
achievements of an employee who has demonstrated exceptionally distinguished service. 


Statesmanship Award, Office of Research and Development, US EPA. 2012. The most prestigious award given 
annually to an ORD employee who has demonstrated an exceptional service, support, and diplomacy. 


Elected Fellow, Society for Risk Analysis, 2006. 


Recipient of over twenty Bronze Medals for Commendable Service or Exceptional/Outstanding ORD Technical 
Assistance to the Regions or Program Offices, and recipient of numerous certificates of appreciation from 
domestic and international organizations for service on advisory committees and other support activities, 
including: 
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Bronze Medals for Commendable Service, Office of Research and Development, US EPA, 
2015, 2016, 2017, 2018, 2019, 2020, 2021. 


Bronze Medal for Exceptional/Outstanding ORD Technical Assistance to the Regions or 
Program Offices as a member of the Ozone NAAQS Regulatory Support Team, Office of 
Research and Development, US EPA, 2016. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for Innovation in Science Assessment Team, 2014. 


Bronze Medal for Commendable Service, Office of Research and Development, US for 
Forging International Partnerships for Advancing EPA’s Mission of Protecting Human 
Health and the Environment, 2014. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for IRIS Outreach Team activities to strengthen EPA’s human health assessment program 
through the engagement of EPA’s Programs and Regions and the public in the IRIS 
assessment development process, 2013. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for contributions to the planning and implementation of the Human Health Risk 
Assessment Program, 2012. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for contributions to the Health and Environmental Research Online (HERO) Team, 2011. 
ORD Environmental Justice Award, Office of Research and Development, US EPA, for 
contributions to the Environmental Justice Symposium Team, 2011. 


Recognition Award for ORD Response to Gulf Oil Spill, March 2011. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for contributions to the Integrated Science Assessment Team, 2010. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for contributions to the completion of EPA’s air quality criteria for ozone and air quality 
criteria for lead, 2008. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for contributions to the Particulate Matter Accomplishments Report, 2004. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for initiative in strategic research planning, 1997. 


Bronze Medal for Commendable Service, Office of Research and Development, US EPA, 
for scientific support of chemical hazard ranking, 1992. 


Bronze Medal for Commendable Service, Office of Air Quality Planning and Standards, 
US EPA, for continued development and implementation of the National Air Toxics 
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Information Clearinghouse, 1992. 


Bronze Medal for Commendable Service, Office of Air Quality Planning and Standards, 
US EPA, for development and implementation of the National Air Toxics Information 
Clearinghouse, 1992. 


Bronze Medal for Commendable Service, Office of Air Quality Planning and Standards, 
US EPA, for air toxics regulatory decision support, 1985. 


Numerous performance awards and letters of appreciation, 1984-2021. 


SELECTED PUBLICATIONS 


Cote I, Vandenberg JJ, Druwe, IL, Angrish M. “Incorporating Epigenomics into a Risk Assessment Framework”, 
in Toxico-Epigenetics: Core Principles and Applications. McCullough S., and DC Dolinoy (editors). Elsevier, 
Amsterdam, 2019, pp. 289-310, ISBN 9780128124338. https://doi.org/10.1016/B978-0-12-812433-8.00013-7. 


Ginsberg, G., Pullen Fedinick, K., Solomon, G., Elliott, KC, Vandenberg, J.J., Barone Jr., S., and JR Bucher. 
New Toxicology Tools and the Emerging Paradigm Shift in Environmental Health Decision-Making. Environ 
Health Perspect; 127: 12 (2019) https://doi.org/10.1289/EHP4745. 


Cote, Ila L., Shaun D. McCullough, Ronald H. Hines, John J. Vandenberg, Application of epigenetic data in 
human health risk assessment. Current Opinion in Toxicology 6: 71-78 (2017).  


McEwen, Abigail R., Heileen Hsu-Kim, Nicholas A. Robins, Nicole A. Hagan, Susan Halabi, Olivo Barras, 
Daniel deB. Richter, John J. Vandenberg, Residential metal contamination and potential health risks of exposure 
in adobe brick houses in Potosí, Bolivia. Sci of Total Environ 562: 237-246 (2016) 
http://dx.doi.org/10.1016/j.scitotenv.2016.03.152. 


Cote I, Andersen ME, Ankley GT, Barone S, Birnbaum LS, Boekelheide K, Bois FY, Burgoon LD, Chiu WA, 
Crawford-Brown D, Crofton KM, DeVito M, Devlin RB, Edwards SW, Guyton KZ, Hattis D, Judson RS, Knight 
D, Krewski D, Lambert J, Maull EA, Mendrick D, Paoli GM, Patel CJ, Perkins EJ, Poje G, Portier CJ, Rusyn I, 
Schulte PA, Simeonov A, Smith MT, Thayer KA, Thomas RS, Thomas R, Tice RR, Vandenberg JJ, Villeneuve 
DL, Wesselkamper S, Whelan M, Whittaker C, White R, Xia M, Yauk C, Zeise L, Zhao J, DeWoskin RS. The 
Next Generation of Risk Assessment Multiyear Study— Highlights of Findings, Applications to Risk Assessment 
and Future Directions. Environ Health Perspect; 2016, http://dx.doi.org/10.1289/EHP233. 


Hagan N, Robins N, Hsu-Kim H, Halabi S, Espinoza Gonzales RD, et al. (2013) Residential Mercury 
Contamination in Adobe Brick Homes in Huancavelica, Peru. PLoS ONE 8(9): e75179. 
http://dx.doi.org/10.1371/journal.pone.0075179. 


Gift JS, Caldwell JC, Jinot J, Evans MV, Cote I, Vandenberg JJ. (2013). Scientific considerations for evaluating 
cancer bioassays conducted by the Ramazzini Institute. Environ Health Perspect 121:1253–1263; 
http://dx.doi.org/10.1289/ehp.1306661. 


Dewoskin RS, Sweeney LM, Teeguarden JG, Sams R 2nd, Vandenberg J.  Comparison of PBTK model and 
biomarker based estimates of the internal dosimetry of acrylamide. Food Chem Toxicol. 2013 May 21;58C:506-
521. http://doi.org/10.1016/j.fct.2013.05.008. 


Vandenberg, J.J. Hazardous Air Pollutants: Approaches and Challenges in Identifying Assessment Priorities. In 
Air Pollution and Cancer. IARC Scientific Publication No 161. International Agency for Research on Cancer, 



http://doi.org/10.1016/j.fct.2013.05.008

http://dx.doi.org/10.1289/ehp.1306661

http://dx.doi.org/10.1371/journal.pone.0075179

http://dx.doi.org/10.1289/EHP233

http://dx.doi.org/10.1016/j.scitotenv.2016.03.152

https://doi.org/10.1289/EHP4745

https://doi.org/10.1016/B978-0-12-812433-8.00013-7
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Lyon, France (2013) (epub https://publications.iarc.fr/Book-And-Report-Series/Iarc-Scientific-Publications/Air-
Pollution-And-Cancer-2013 ). 


Ross, Mary A.; Stanek, Lindsay Wichers; Long, Thomas C.; Luben, Thomas J.; Johns, Douglas O.; Kirrane, 
Ellen; Buckley, Barbara; Brown, James S.; Vandenberg, John J.; Cote, Ila. Causality Framework for 
Assessment of Air Pollution-Related Effects . Epidemiology: September 2012 - Volume 23 - Issue 5S -
doi: 10.1097/01.ede.0000416841.42984.6e 


Robins, N., N. Hagan, S. Halabi, H. Hsu-Kim, R.D. Espinoza Gonzales, M. Morris, G. Woodall, D. Richter, P. 
Heine, T. Zhang, A. Bacon, and J. Vandenberg. Estimations of Historical Atmospheric Mercury Concentrations 
from Mercury Refining and Present-Day Soil Concentrations of Total Mercury in Huancavelica Peru. Science of 
the Total Environment. 426: 146-154. June 2012. 


Hagan, N., N. Robins, H. Hsu-Kim, T. Zhang, M. Morris, G. Woodall, S. Halabi, A. Bacon, D. Richter, and J. 
Vandenberg. Estimating Historical Atmospheric Mercury Concentrations from Silver Mining and their Legacies 
in Present-Day Soils in Potosi, Bolivia.  Atmospheric Environment.  45(40): 7619-7626. December 2011. 


Gwinn MR; Craig J; Axelrad DA; Cook R; Dockins C; Fann N; Fegley R; Guinnup DE; Helfand G; Hubbell B; 
Mazur SL; Palma T; Smith RL; Vandenberg J; Sonawane B. Meeting report: Estimating the benefits of reducing 
hazardous air pollutants--summary of 2009 workshop and future considerations. Environ Health Perspect. 2011 
Jan; 119(1):125-30.  


Murnyak, George, J.J.Vandenberg, P.J. Yaroschak, K. Prabhakaran, J. Hinz (2011) Emerging Contaminants: 
presentations at the 2009 Toxicology and Risk Assessment Conference. Toxicology and Applied Pharmacology 
254 (2011) 167-169. 


Zhang, Luoping, L.E. Freeman, J. Nakamura, S.S. Hecht, J.J. Vandenberg, M.T. Smith, B.R. Sonawane. (2010). 
Formaldehyde and leukemia: Epidemiology, potential mechanisms, and implications for risk assessment. 
Environmental and Molecular Mutagenesis 51: 181-191. 


Cote, I.L., J. Samet and J.J. Vandenberg. (2008) US Air Quality Management; local, regional and global 
approaches. J Toxicol Environ Health 71(1): 63-73. 


TJ Woodruff, L Zeise, DA Axelrad, KZ Guyton, S Janssen, M Miller, GG Miller, JMSchwartz, G Alexeeff, H 
Anderson, L Birnbaum, F Bois, VJ Cogliano, K Crofton, SYEuling, PMD Foster, DR Germolec, E Gray, DB 
Hattis, AD Kyle, RW Luebke, MI Luster,C Portier, DC Rice, G Solomon, JJ Vandenberg, RT Zoeller. (2008). 
Moving Upstream: Evaluating Adverse Upstream Endpoints for Improved Risk Assessment and Decision-
Making. Environ Health Perspect 116 (11): 1568-75. 


Nadadur, S.S., Miller, A., Hopke, P.K., Gordon, T., Vedal, S., Vandenberg, J.J., and D. L. Costa. (2007) The 
Complexities of Air Pollution Regulation: the Need for an Integrated Research and Regulatory Perspective. 
Toxicol Sci 100(2): 318-28. 


Preuss, P. W.; Vandenberg, J. J.; Tuxen, L.; Cote, I. L. (2007) Risk assessment at the U.S. EPA: the science 
behind the assessments. Hum. Ecol. Risk Assess. 13: 41-45. 


Krzyzanowski, M.; Vandenberg, J.; Stieb, D. (2005) Perspectives on air quality policy issues in Europe and 
North America. J. Toxicol. Environ. Health Part A 65(13/14):1057-62. 



https://10.1097/01.ede.0000416841.42984.6e

https://publications.iarc.fr/Book-And-Report-Series/Iarc-Scientific-Publications/Air
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Vandenberg, J. J. (2005) The role of air quality management programs in improving public health: a brief 
synopsis. J. Allergy Clin. Immunol. 115: 334-336. 


Whalan, J.E., G.L. Foureman, and J.J. Vandenberg. Inhalation risk assessment at the Environmental Protection 
Agency. In: Inhalation Toxicology, Part I: Inhalation Toxicology Methods and Measurements (pages 4-35). 
2005. 


Vandenberg, J.J. and W. F. Boyes. Exposure domains: role of timing, pattern and magnitude of exposure on 
health risks. Proceedings: Joint WHO-JRC-ECA Workshop on Role of Human Exposure Assessment in Air 
Quality Management. Bonn, Germany, EUR 21052. M. Krzyanowski, J. Jantunen, A. Bartonova, L. Oglesby, S. 
Kephalapoulos, D. Kotzias (Eds). pp 46-51. 2004. 


Hruba, F., E. Fabianova, K. Koppova, J. Vandenberg. Childhood respiratory symptoms, hospital admissions and 
long-term exposure to airborne particulate matter. J. Exposure Analysis and Environmental Epidemiology 
11(1): 33-40, 2001. 


Vandenberg, J. Particulate matter: US EPA regulatory, monitoring and research programs. Proceedings: 
National Conference on Transportation and the Environment for the 21st Century. Transportation Research 
Board, National Research Council, Transportation Research Circular Number E-C028, April 2001. 


Vandenberg, J. and J. Paisie. Workshop overview: fine particulate matter, air quality management, and research. 
WHO monograph, Institute of Environ. Epi., Singapore (2001). 


Brauer, J., F. Hruba, E. Mihailikova, E. Fabianova, P. Miskovic, A. Plzikova, M. Lendacka, J. Vandenberg and 
A. Cullen. Personal exposure to particles in Banska Bystrica, Slovakia. J. Exposure Analysis and Environmental 
Epidemiology 10(5): 478-487, 2000. 


van Bree, L. and J. Vandenberg. Risk assessment and risk management of ambient air PM. In: Proceedings of 
the Third Colloquium on Particulate Air Pollution and Human Health, Air Pollution Health Effects Laboratory, 
Univ. of California, Irvine, CA 1999. 


Vandenberg, J. Scientific research for ozone and particulate matter. Pace Environmental Law Review 16(1): 53-
61, 1998. 


McDonald, A. and J. Vandenberg. Environmental standards for human health protection. In: Pollution Risk 
Assessment and Management: A Structured Approach, P. Douben (Ed), John Wiley & Sons, London, 1998. 


Dreher, K.L., and J.J. Vandenberg. US EPA Briefings and Pre-meeting Materials for the National Academy of 
Sciences, National Research Council Committee on Research Priorities for Airborne Particulate Matter. 
EPA/600/R-98/085, 1998. 


Vandenberg, J.J., L. Grant, J. Bachmann, W. Wilson, E. Lee, N. Vogel, P. Lioy, M. Utell, and R. Burnett. U.S. 
Particulate Matter Health Research Program Workshop: Summary Report, EPA/600/R-98/007, 1998. 
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Toxicology 6(2):117-124, 1997. 


Vandenberg, J.J. Risk assessment and research: an essential link. Toxicol. Lett. 79:17-22, 1995. 
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Cote, I.L., B. Hassett-Sipple and J.J. Vandenberg. Health effects of hazardous air pollution. In: Hazardous Air 
Pollution: the London Workshop. Organization for Economic Cooperation and Development (OECD), 1995. 
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Cote, I.L. and J.J. Vandenberg. Overview of health effects and risk assessment issues associated with air 
pollution. In: The Vulnerable Brain and Environmental Risks, Volume 3: Toxins in Air and Water, R.L. 
Isaacson and K.F. Jensen (eds), Plenum Press, NY, pp. 231-245, 1994. 


Vandenberg, J.J. (Ed). Hazardous Air Pollutants: Profiles of Noncancer Toxicity from Inhalation Exposures. 
U.S. Environmental Protection Agency, Office of Health Research, Research Triangle Park, NC. EPA/600/R-
93/142, September 1993, 753 pp. 


Vandenberg, J.J. and I.L. Cote. Research to improve health risk assessments: setting the stage for residual risk 
assessment of the hazardous air pollutants. Proceedings: Air and Waste Management Association Annual 
Meeting, Paper 93-RA-116A.04, June 1993. 


Vandenberg, J.J. Health research to support risk assessment. In: New Hazardous Air Pollutant Laws and 
Regulations, Air and Waste Management Association, Pittsburgh, PA, April 21-24, 1992, pp 202-211. 


Pease, W., J. Vandenberg, and K. Hooper. Comparing alternative approaches to establishing regulatory levels 
for reproductive toxicants: DBCP as a case study. Environmental Health Perspectives 91: 141-155, 1991. 


Vandenberg, J.J., Fowle, J.R., and H. Zenick. EPA’s Research to Improve Health Risk Assessments (RIHRA) 
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Hassett-Sipple, B., Cote, I., and J. Vandenberg. Toxic air pollutants and noncancer health risks - United States. 
Morbidity and Mortality Weekly Report 40: 278-279. May 3 1991. 
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Vandenberg, J.J., K. Hooper, T.L. Telles, S.M. Hoover and A. Kelter. The use of an evaluated toxicity data base 
in setting priorities for the assessment of reproductive toxicants. Proceedings: Air and Waste Management 
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Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 44 of 89 


Page 11 of 15 


Vandenberg, J.J., and K.R. Knoerr. Comparison of surrogate surface techniques for estimation of sulfate dry 
deposition. Atmospheric Environment 19: 627-635, 1985. 


Vandenberg, J.J., and K.R. Knoerr. Comparison of surrogate surface techniques for estimation of sulfate dry 
deposition. Proceedings: National Symposium on Recent Advances in Pollutant Monitoring of Ambient Air and 
Stationary Sources. EPA-600/9-84-001. 1984. 


Selected US EPA Major Division Products (only 2010-2021; final reports): 


U.S. EPA. Integrated Science Assessment (ISA) for Oxides of Nitrogen, Oxides of Sulfur and Particulate Matter 
Ecological Criteria (Final Report, December 2019). U.S. Environmental Protection Agency, Washington, DC, 
EPA/600/R-20/278, 2020.  


U.S. EPA. Integrated Science Assessment (ISA) for Ozone and Related Photochemical Oxidants (Final Report, 
Apr 2020). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-20/012, 2020. 


U.S. EPA. Integrated Science Assessment (ISA) for Particulate Matter (Final Report, Dec 2019). U.S. 
Environmental Protection Agency, Washington, DC, EPA/600/R-19/188, 2019. 


U.S. EPA. Integrated Science Assessment of Oxides of Sulfur – Health Criteria (Final Report). U.S. 
Environmental Protection Agency, Washington, DC, EPA/600/R-17/451, 2017. 


U.S. EPA. Integrated Science Assessment of Oxides of Nitrogen – Health Criteria (Final Report). U.S. 
Environmental Protection Agency, Washington, DC, EPA/600/R-15/068F, 2016. 


U.S. EPA. Integrated Science Assessment (ISA) for Lead (2013) U.S. Environmental Protection Agency, 
Washington, DC, EPA/600/R-10/075F, 2013. 


U.S. EPA. IRIS Toxicological Review of Trimethylbenzenes, 2016. Washington, DC, EPA/635/R-16/161Fa 


IRIS Toxicological Review of Hexachloroethane (2011). EPA/635/R-09/0007F 


IRIS Toxicological Review of Acrylamide (2010). Washington, DC, EPA/635/R-16/161Fa, 2016 


IRIS Toxicological Review of Ethylene Glycol Monobutyl Ether (EGBE) (2010). 


IRIS Toxicological Review of Chloroprene (2010). EPA/635/R-09/010F 


IRIS Toxicological Review of 1,4-dioxane (oral) (2010). EPA/635/R-09/005F 


IRIS Toxicological Reviews of many other priority chemicals – responsible for all IRIS assessments completed 
from 2003-2008 as Associate Director of the National Center for Environmental Assessment and supervisor of 
the IRIS staff. 


Biofuels and the Environment: Second Triennial Report to Congress (Final Report, 2018). U.S. Environmental 
Protection Agency, Washington, DC, EPA/600/R-18/195, 2018. 
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U.S. EPA. Hydraulic Fracturing for Oil and Gas: Impacts from the Hydraulic Fracturing Water Cycle on Drinking 
Water Resources in the United States (Final Report; Chapter 9). U.S. Environmental Protection Agency, 
Washington, DC, EPA/600/R-16/236F, 2016. 


Status Report: Advances in Inhalation Dosimetry for Gases with Lower Respiratory Tract and Systemic Effects. 
U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-11/067, 2011 


Advances in Inhalation Dosimetry of Gases and Vapors with Portal of Entry Effects in the Upper Respiratory 
Tract (Final Report). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-09/072, 2009. 


Nanomaterial Case Studies: Nanoscale Titanium Dioxide in Water Treatment and in Topical Sunscreen (Final). 
U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-09/057F, 2010. 


Development and implementation of the Health and Environmental Research Online *HERO) database 
http://hero.epa.gov/ 


SELECTED PRESENTATIONS 


Testimony to Senate Environment and Public Works Full Committee Hearing entitled “The Latest Science on 
Lead’s Impacts on Children’s Development and Public Health; July 12, 2012. 


Testimony to the House Science, Space and Technology Subcommittee on Environment Hearing – Background 
Check: Achievability of New Ozone Standards; June 12, 2013. 


Briefings to Assistant Administrator, Office of Research and Development, on priority topics including various 
IRIS assessments such as PCBs, arsenic, trimethylbenzenes, IRIS enhancements, and other activities such as 
comprehensive environmental assessment of nano-materials (2004-2013) 


Briefings to the Administrator, EPA, on enhancements to the Integrated Risk Information System (2013 - 2020).  


Numerous briefings to the EPA Administrator, Assistant Administrators, Office of Management and Budget, 
National Research Council, EPA Science Advisory Committee, EPA Board of Scientific Counselors including: 


• EPA Science Advisory Board (including the Clean Air Scientific Advisory Committee); 1996, 1997, 
1998, 1999, 2000, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 
2017, 2018, 2019, 2020 


• National Research Council Committee on Research Priorities for Airborne Particulate Matter, numerous 
times 1998, 1999, 2000; 


• National Research Council Board of Environmental Science and Toxicology, 2014, 2016 
• EPA Board of Scientific Counselors, 1998, 2000, 2001, 2005, 2007, 2008, 2015, 2016, 2017, 2020. 


Numerous scientific presentations and risk assessment training sessions in Egypt, Dubai, Singapore, Saudi 
Arabia, Switzerland, Germany, Italy, Peru, Chile, Slovakia, and other countries. 


SELECTED COMMITTEE ACTIVITIES 


Secretaries’ Science Advisory Board. North Carolina Department of Environmental 
Quality and Department of Health and Human Services. Appointed by Governor Roy 
Cooper 2017 - . 



http://hero.epa.gov
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Air Toxics Science Advisory Board Member (2022 - present) 
Oregon Department of Environmental Quality and Oregon Health Authority 


Cleaner Air Oregon Hazard Index Technical Advisory Committee. 
Oregon Department of Environmental Quality. 
Appointed by the Oregon Environmental Quality Commission. (2018-2020). 


National Academy of Sciences, Emerging Science for Environmental Health Decisions, 
advisory committee member, 2016-2021. 


National Institute of Occupational Health and Safety, Risk Assessment Program external review panel, 
Cincinnati OH. 2011. 


Center for Environmental Medicine, Asthma and Lung Biology external review panel, 
University of North Carolina, Chapel Hill, NC 2011. 


Bisphenol A Subcommittee of the Science Board to the Food and Drug Administration, 2008. 


Scientific Advisory Committee, Johns Hopkins Particle Matter Research Center, Baltimore, MD 2005-2008. 


Councilor, Society for Risk Analysis, (national elected position), 1999-2002. 


External Scientific Advisory Committee, National Environmental Respiratory Center, 
Lovelace Respiratory Research Institute, Albuquerque, NM, 1998- 2005. 


National Institute of Environmental Health Sciences, International Program on Chemical Safety, 1995. 


Aerosol Research Inhalation Epidemiological Study (ARIES) Scientific Advisory Committee, Electric Power 
Research Institute, Palo Alto, CA, 2000-2008. 


Scientific Advisory Panel, Mickey Leland National Urban Air Toxics Research Center, Houston, TX, 1997-
2001. 


Advisory Committee, Harvard Center for Risk Analysis, Boston, MA 1993-1997; 2001. Scientific Advisory 
Committee, Southern California Particle Center and Supersite, Los Angeles, CA, 2000-2005. 


EPA Office of Research and Development Awards Committee representative, 1997-2000. Chair, Grants 
Management Committee, Society for Risk Analysis, 2000. 


Co-chair, Internationalization Committee, Society for Risk Analysis, 2000. 


Representative of the National Health and Environmental Effects Research Laboratory to the EPA Research 
Triangle Park Diversity committee, 1998-1999. 


Chair, Particulate matter grants selection, Science to Achieve Results program grants, National Center for 
Environmental Research, Research Triangle Park, NC 1996, 1997, 1998, 1999, 2000. 


Symposium Advisory Committee, Indicators in Health and Ecological Risk Assessment, 
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National Health and Environmental Effects Research Laboratory, 2000. 


Chair, Particulate Matter Centers Liaison Committee, Office of Research and Development, 2000. 


International Steering Committee, NERAM, Ottawa, Canada, 2000 – 2005. 


Organizer, Particulate Matter Working Group, Air Quality Research Subcommittee, Committee on Environment 
and Natural Resources, Office of Science and Technology Policy, White House, Washington, DC, 1999 - 2002. 


Program Advisory Committee, 3rd Colloquium on Particulate Air Pollution and Human Health, 1999. 


Health Effects Institute Advisory Committee, Fourteenth HEI Annual Conference, 1998. Councilor, Research 
Triangle Chapter of the Society for Risk Analysis (chapter elected position), 1996. 


Organizer and Chair, Emerging biologically-based dose-response models for both carcinogenic and 
noncarcinogenic endpoints symposium, Society for Risk Analysis Annual Meeting, December, 1996. 


Chair, Benchmark Dose Working Group, Risk Assessment Forum, EPA, 1993-1994. President, New Hope 
chapter of National Audubon Society (elected position), 1992. 


PEER REVIEWER and CONSULTATIONS (selected) 


Expert Consultation on Particulate Matter. IRIDIUM project of Netherlands, National Institute for Public 
Health and the Environment, Utrecht University, Amsterdam University and Netherlands Environmental 
Assessment Agency. 2013. 


National Institute of Occupational Health and Safety, Risk Assessment Program, Cincinnati OH. 2011. 


Center for Environmental Medicine, Asthma and Lung Biology, Chapel Hill, NC 2011. 


Bisphenol-A science review panel, Food and Drug Administration, 2008. 


Lovelace Respiratory Research Institute peer panel (for Dept of Energy), 1997. 


National Institute of Environmental Health Sciences, International Program on Chemical Safety, 1995. 


Risk Analysis - ad hoc. 


Journal of Toxicology and Environmental Health. 1992 – present. 


Other journals – ad hoc. 


MEMBERSHIPS 


Member and elected Fellow, Society for Risk Analysis 


Member, Society of Toxicology 


STUDENT ADVISING AND MENTORING 
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Academic major advisor, Ph.D. program, The Graduate School, Duke University, 
Durham, NC: Margaret Menache (1997). 


Academic advisor, Masters of Environmental Management, Nicholas School of the 
Environment, Duke University, Durham, NC: 


Tanya Girouard (1998) Julie Gough (1998) Michael Peterson (1998) Melissa Melvin (1998) Jennifer Crawford 
(1997) Elizabeth Kormeier (1997) David Stevenson (1997) Suzanne Zechiel (1997) S. Charles Wheat (1997) 
Brian Stone, Jr. (1996) N. Peter Jensen (1996) Sharon Sigethy (1995) Richard Sprott (1994) Sarah Mazur 
(2005) Alyssa Quarforth (2006) Kristen Wiedner (2007) Nicole Hagan (2008) Ramsey Ramadan (2011) 
Jiaqi Li (2019) 
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Annual Air Emissions of Chloroprene (lb/yr) from the Denka Facility Reported 
by Denka and DuPont to the EPA Toxics Release Inventory37 


2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 


D
en


ka
 


po
un


ds
/y


r


42,800 238,607 199,100 52,529 39,597 35,531 36193 


D
uP


on
t


po
un


ds
/y


r


249,730 252,000 262,000 207,700 


37 https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue 



https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue
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EPA & Denka Monitoring Sites in relation to Denka Performance Elastomers Facility: scale 500 m, looking east 


Google Earth (May 21, 2022) 
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Approximate location of EPA and Denka Active air monitoring sites in relation to Denka Performance Elastomers Facility; 
scale 500 m looking east 
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Average chloroprene air concentrations measured at the EPA and Denka Active monitors 
following the commencement of stable operations of the Regenerative Thermal Oxidizer system 


in April 2018 


EPA active monitor sites 
(April  2018 to Sept 2020) 


Average chloroprene 
concentrations 


µg/m3 


Chad Baker 2.22 


5th Ward Elementary 1.73 


Levee 1.90 


Acorn and Hwy 44 1.17 


Ochsner Hospital 1.15 


East St. John High School 0.44 


Denka active monitor sites 
(April 2018 to January 2023) 


Average chloroprene 
concentrations 


µg/m3 


Western 2.89 


Levee 2.21 


Railroad 1.26 


Ochsner Hospital 1.06 


Entergy 0.89 


Edgard 0.41 
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EPA Active monitoring results for chloroprene (April 2018–Sept. 2020) 
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Denka Active monitoring results for chloroprene (April 2018 through January 2023) 
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Denka every 2-week Passive monitoring results for chloroprene 
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Examples of EPA’s and Other U.S. Federal Agencies’ Policies that 
a Lifetime Excess Cancer Risk Greater Than 1-in-10,000 is Unacceptably High 


Source & Reference Text 
Clean Air Act: Hazardous Air Pollutants, 
42 U.S.C. § 7412(f)(2)(B) (1990) 


“Nothing in subparagraph (A) or in any other provision of this section shall be 
construed as affecting, or applying to the Administrator’s interpretation of this section, 
as in effect before November 15, 1990, and set forth in the Federal Register 
of September 14, 1989 (54 Federal Register 38044).” 


Food Quality Protection Act of 1996, 21 
U.S.C. § 346a(b)(2)(A)(i)-(ii), (B)(vi) and 
(b)(2)(C)(ii) 


The Administrator may establish or leave in effect a tolerance for a pesticide chemical 
residue in or on a food only if the Administrator determines that the tolerance is safe. 
The Administrator shall modify or revoke a tolerance if the Administrator determines 
it is not safe.” 


* * * 
As used in this section, the term “safe”, with respect to a tolerance for a pesticide 
chemical residue, means that the Administrator has determined that there is a 
reasonable certainty that no harm will result from aggregate exposure to the pesticide 
chemical residue, including all anticipated dietary exposures and all other exposures 
for which there is reliable information. 


National Emission Standards for 
Hazardous Air Pollutants; Benzene 
Emissions, 54 Fed. Reg. 38,044, 38,045 (Sept. 
14, 1989) 


“In protecting public health with an ample margin of safety under section 112, EPA 
strives to provide maximum feasible protection against risks to health from hazardous 
air pollutants by (1) protecting the greatest number of persons possible to an individual 
lifetime risk level no higher than approximately 1 in 1 million and (2) limiting to no 
higher than approximately 1 in 10 thousand the estimated risk that a person living near 
a plant would have if he or she were exposed to the maximum pollutant concentrations 
for 70 years.” 


Residual Risk: Report to Congress, EPA-
453/R-99-001 at ES-11, 78 (March 1999) 
https://www3.epa. 
gov/airtoxics/rrisk/risk_rep.pdf 


As stated in the preamble to the rule for benzene, which is a linear carcinogen (i.e., a 
carcinogen for which cancer risk is believed or assumed to vary linearly with 
exposure), “an MIR (maximum individual risk) of approximately 1 in 10 thousand 
should ordinarily be the upper-end of the range of acceptability.” 
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EPA Cancer Guidelines, 70 FR 
17765, 17811–12 (April 7, 2005) 


“The linear default is thought to generally provide an upper-bound calculation of 
potential risk at low doses, for example, a 1/100,000 to 1/1,000,000 risk. This upper 
bound is thought to be public-health protective at low doses for the range of human 
variation, considering the typical Agency target range for risk management of 
1/1,000,000 to 1/10,000, although it may not completely be so (Bois et al., 1995) if 
pre-existing disease or genetic constitution place a percentage of the population at 
greater risk from exposure to carcinogens.” 


Superfund Remedial Action Cleanup Goals, 
40 C.F.R. § 300.430(e)(2)(i)(A)(2) (1986) 


“For known or suspected carcinogens, acceptable exposure levels are generally 
concentration levels that represent an excess upper bound lifetime cancer risk to an 
individual of between 10−4 and 10−6 using information on the relationship between 
dose and response.” 


U.S. Center for Disease Control and 
Prevention - National Institute for 
Occupational Safety and Health (NIOSH), 
Current Intelligence Bulletin 68 - NIOSH 
Chemical Carcinogen Policy, p. 25 (July 
2017), available at https://www.cdc.gov/niosh/ 
docs/2017-100/pdf/2017-100.pdf 


“NIOSH will set the [risk management limit for carcinogens (RML-CA)] for an 
occupational carcinogen at the estimated 95% lower confidence limit on the 
concentration (e.g., dose) corresponding to 1 in 10,000 (10-4) excess lifetime risk, 
when analytically possible to measure.” P.vi 
“An excess lifetime risk level of 1 in 10,000 is considered to be a starting point for 
continually reducing exposures in order to reduce the remaining risk.” p.20 
“exposures should be kept below a risk level of 1 in 10,000, if practical.” 


Department of Defense, Dept. of Def. 
Manual, No. 4715.20 (March 9, 2012, 
incorporating change 1, Aug. 31, 2018) 
available at https://www.esd.whs.mil/Portals/ 
54/Documents/DD/issuances/dodm/ 
471520m.pdf 


“The acceptable risk ranges includes the situation where the excess cumulative upper-
bound lifetime cancer risk to an individual is between one-in-ten-thousand and one-in-
a-million (otherwise known as “10-4” and “10-6”), or less than one-in-a-million (e.g., 
one-in-ten million otherwise known as “10-7”) and the hazard quotient/hazard index 
for non-cancer adverse effects is equal to or less than 1. (See subpart 
300.430(e)(2)(i)(A)(2) of NCP and OSWER Directive 9355.0-30 (Reference (az)) for 
more information on acceptable exposure levels.)” 
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Cancer Risks Exceed 1-in-10,000 at All Monitor Locations Out to Two and a Half Miles from 
the Denka Facility following the commencement of stable operations of the Regenerative 


Thermal Oxidizer system in April 2018 [through 1/30/23] 


EPA and (Denka) Monitor 
Sites 


Estimated Lifetime Excess 
Cancers per 10,000 People 


Distance from Denka 
Facility to monitor 


location 


(Western) 14 0.6 


Chad Baker 11 0.6 


(Levee) 11 0.5 


Levee 10 0.5 


5th Ward Elementary 9 0.7 


(Railroad) 6 0.9 


Acorn and Hwy 44 6 1.0 


Ochsner Hospital 6 1.1 


(Ochsner Hospital) 5 1.1 


(Entergy) 4 1.1 


East St. John High 
School 


2 1.6 


(Edgard) 2 2.6 
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Denka Active Monitor Results April 2, 2018 through January 30, 2023 
Non-Detect values designated "ND" 


Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


4/2/2018 ND ND ND void ND ND 
4/6/2018 ND ND ND ND 0.3 ND 


4/11/2018 ND 4.5 5.4 4.1 3 7.4 
4/16/2018 Void ND 39.1 ND 13.7 ND 
4/20/2018 2.1 3.5 0.8 5.5 0.6 22.8 
4/24/2018 ND ND ND 6 2.4 0.4 
4/27/2018 ND ND ND 20.6 4.2 6.8 
4/30/2018 ND 0.2 ND ND ND ND 


5/4/2018 ND ND ND ND ND ND 
5/9/2018 ND 11.2 0.2 ND ND ND 


5/14/2018 0.4 ND ND 0.8 0.7 0.9 
5/18/2018 ND 0.5 0.4 0.2 1.1 0.2 
5/23/2018 ND ND ND 0.2 ND ND 
5/28/2018 ND ND ND 2.6 ND 1.9 


6/1/2018 ND ND 0.5 ND 0.2 ND 
6/6/2018 ND ND 47.1 63.7 40.2 32.1 


6/11/2018 ND 0.6 ND ND ND 
6/15/2018 ND 4.6 ND 0.8 ND 4.1 
6/20/2018 ND ND 0.4 0.5 ND ND 
6/25/2018 ND ND 1.2 0.8 1.4 0.5 
6/29/2018 ND ND ND ND 0.9 ND 


7/4/2018 ND ND ND 0.8 ND ND 
7/9/2018 0.2 0.2 ND 15.8 0.2 13.2 


7/13/2018 ND ND 0.6 ND 2.4 ND 
7/18/2018 0.5 0.4 2 ND 0.7 ND 
7/23/2018 ND 0.2 ND ND 3.3 1.3 
7/27/2018 ND ND 0.7 0.5 1.6 ND 


8/1/2018 ND ND void 1 void 0.7 
8/6/2018 0.2 0.4 0.2 ND 0.3 0.6 


8/10/2018 ND ND 0.6 0.3 3.3 ND 
8/15/2018 ND ND 0.2 0.2 ND 0.3 
8/20/2018 ND ND 1 ND 0.5 ND 
8/24/2018 ND 0 ND ND ND 3.5 
8/29/2018 ND ND ND ND ND 0.5 


9/4/2018 ND ND ND ND ND 0.3 
9/7/2018 ND ND ND 1.8 ND 3.1 


9/12/2018 2 1.8 ND 0.4 ND 7.5 
9/17/2018 ND 0.6 20.2 5.8 31.9 ND 
9/21/2018 0.7 0.4 0.5 1 0.5 6.1 
9/26/2018 ND ND 0.4 ND 1.2 ND 
10/1/2018 4.5 0.7 1.8 9 0.9 33.6 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


10/5/2018 ND 0.3 ND ND ND ND 
10/9/2018 ND ND ND 1.4 ND 2.4 


10/12/2018 1.7 2.8 34.9 81.5 41.6 13.8 
10/17/2018 ND ND ND ND ND 1.4 
10/20/2018 ND ND ND 0.2 ND ND 
10/24/2018 void ND ND ND ND ND 
10/29/2018 ND 1 3.8 0.2 0.9 1.1 


11/2/2018 ND ND 1.4 0.3 3.3 ND 
11/7/2018 ND ND ND 0.5 ND 1.8 


11/12/2018 ND ND ND 1.2 ND ND 
11/16/2018 0.6 1.2 9.1 4.2 4.2 17.8 
11/20/2018 ND ND ND 2.9 ND 2.6 
11/26/2018 ND ND ND 4.1 ND 0.4 


12/1/2018 ND 0.5 0.9 ND ND ND 
12/5/2018 1.3 ND ND 0.4 ND 9 


12/10/2018 ND ND ND 2.6 ND 0.7 
12/14/2018 ND ND ND ND 2.6 ND 
12/19/2018 ND ND ND 1.4 ND 5.9 
12/24/2018 4.3 ND ND ND ND 5.4 
12/28/2018 ND ND ND 2.2 ND 16.5 


1/2/2019 1.6 ND ND 10.9 ND 5.4 
1/7/2019 ND ND 1.3 ND 0.2 ND 


1/11/2019 2.1 2.8 ND ND ND 2 
1/16/2019 0.3 0.5 0.3 ND 
1/18/2019 0.2 ND 
1/21/2019 0.2 0.2 ND ND ND ND 
1/25/2019 1.3 8 0.4 1.9 ND 5.3 
1/30/2019 1.4 1.7 ND 0.2 ND 2.2 


2/4/2019 ND 1.5 ND ND ND ND 
2/5/2019 0.5 
2/6/2019 ND ND 
2/8/2019 ND ND 7.5 


2/13/2019 void 1.4 ND 0.2 ND 0.3 
2/16/2019 ND 
2/18/2019 0.3 ND ND ND 2.1 
2/22/2019 ND ND ND ND ND ND 
2/27/2019 ND 0.6 2.4 ND ND ND 


3/4/2019 ND ND ND 9.3 ND 0.6 
3/8/2019 ND 2 ND ND ND ND 


3/13/2019 ND ND ND ND ND ND 
3/18/2019 0.3 ND ND ND ND 12.6 
3/22/2019 3.3 0.8 2.2 1.8 4.6 2.2 
3/27/2019 2 2.4 7.1 10.8 3.3 8.2 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


4/1/2019 ND 0.4 ND 7.7 ND 2.4 
4/5/2019 0.5 2.7 ND ND ND 1.6 


4/10/2019 ND ND 0.8 ND ND ND 
4/15/2019 ND 0.9 2.5 0.2 0.9 ND 
4/19/2019 ND ND ND 0.6 13 ND 
4/24/2019 ND 16 0.6 ND ND ND 
4/29/2019 ND 2.1 ND ND ND ND 


5/3/2019 0.4 2.2 0.4 ND 0.6 ND 
5/7/2019 ND 2.6 0.3 ND ND ND 


5/13/2019 ND ND ND 15.3 ND 11 
5/17/2019 ND 1.3 ND ND ND ND 
5/22/2019 0.4 0.3 ND ND 0.7 
5/27/2019 ND ND ND ND ND ND 
5/31/2019 ND ND 1.3 ND 3.4 ND 


6/5/2019 0.3 0.4 1.5 ND 0.2 0.3 
6/10/2019 ND ND ND 29.5 ND 5.4 
6/14/2019 ND 1.3 ND ND ND ND 
6/19/2019 ND ND 1.6 ND 1 ND 
6/23/2019 ND 
6/24/2019 0.4 1.2 0.2 0.5 0.3 2.1 
6/28/2019 ND 0.3 ND 2.4 0.3 5.8 


7/3/2019 ND 0.3 1.7 1.2 1.6 1.3 
7/8/2019 ND ND 0.3 0.6 3.7 ND 


7/15/2019 ND ND void ND ND ND 
7/18/2019 ND 1.3 4.8 0.3 1.2 ND 
7/22/2019 ND ND 1.4 ND 5.8 ND 
7/26/2019 ND 0.4 ND ND ND ND 
7/31/2019 ND ND 2.1 2.5 2.8 ND 


8/5/2019 ND ND ND 4.6 ND 
8/9/2019 ND ND 1.3 0.3 6.2 ND 


8/14/2019 ND ND 1.6 0.7 4.2 
8/19/2019 ND 0.4 0.4 1.1 0.2 
8/23/2019 ND ND 0.9 ND 2.7 
8/28/2019 ND ND 1.4 1.9 0.6 2.2 


9/3/2019 ND ND 1 5.6 1.4 2.4 
9/6/2019 ND ND 4.5 7.7 7.6 0.8 


9/11/2019 ND 2.3 ND 3.1 ND 2.2 
9/16/2019 0.6 0.3 ND ND ND 2.1 
9/20/2019 0.3 ND ND ND ND ND 
9/25/2019 ND 0.3 0.8 1.7 5 ND 
9/30/2019 1.1 7.7 ND 0.2 ND 11.4 
10/4/2019 0.3 ND ND 0.7 ND 3.9 
10/9/2019 1.6 1.1 0.2 0.5 ND 20.9 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


10/14/2019 0.4 ND ND 1.7 ND 1.2 
10/18/2019 ND ND ND 1.1 ND 3.9 
10/23/2019 2.4 ND ND 2.4 ND 17.5 
10/28/2019 ND ND ND 0.4 ND 0.4 


11/1/2019 ND ND ND 0.5 ND ND 
11/6/2019 ND ND ND ND ND ND 


11/11/2019 ND ND ND ND ND ND 
11/15/2019 ND ND ND 30 ND ND 
11/20/2019 3.4 1.1 ND ND ND 4.4 
11/25/2019 ND 4.2 ND ND ND ND 
11/29/2019 0.9 1.6 ND ND ND ND 


12/4/2019 2.5 ND ND 33.1 ND 58.7 
12/9/2019 ND ND 0.3 ND ND ND 


12/13/2019 0.3 1 1.1 3.5 1.2 3.4 
12/18/2019 ND ND ND 2.6 ND 1.9 
12/23/2019 ND ND ND 3.5 ND ND 
12/27/2019 1.3 ND ND ND ND ND 


1/1/2020 0.2 0.4 ND ND ND 0.3 
1/6/2020 ND ND 0.5 0.7 ND ND 


1/10/2020 ND 0.4 ND ND ND ND 
1/15/2020 3.7 3.5 ND 1.6 0.3 2.8 
1/20/2020 ND ND ND 3 ND 0.5 
1/24/2020 0.2 ND ND 1.2 ND ND 
1/29/2020 0.3 ND ND 0.3 ND 1.2 


2/3/2020 ND 0.9 0.2 ND ND ND 
2/7/2020 ND ND 0.2 ND ND ND 


2/12/2020 ND ND 0.3 ND ND ND 
2/17/2020 void 4.9 ND ND ND ND 
2/21/2020 ND ND ND 1.1 ND 7.8 
2/26/2020 ND ND ND 4.3 ND ND 


3/2/2020 ND ND 0.6 ND ND ND 
3/6/2020 ND ND ND 0.5 ND 0.5 


3/11/2020 ND ND 0.5 ND 0.2 ND 
3/16/2020 ND 0.3 ND 0.3 ND 0.3 
3/20/2020 ND ND ND 0.7 ND 3.1 
3/25/2020 ND ND 2 ND 1.1 ND 
3/30/2020 ND 0.3 ND ND ND ND 


4/3/2020 2.2 1 ND 0.8 ND 1.7 
4/8/2020 ND ND 1.1 ND 2 ND 


4/13/2020 ND ND ND 4.2 ND 4.9 
4/17/2020 ND 1.2 ND 0.9 ND ND 
4/22/2020 ND 0.2 0.5 ND ND ND 
4/27/2020 ND 0.3 ND ND ND 2.2 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


5/1/2020 ND 1.3 1.3 0.4 0.6 0.3 
5/6/2020 0.2 ND ND 2.9 ND 1.1 


5/11/2020 0.8 0.6 ND ND ND 9.6 
5/15/2020 ND 0.5 ND ND ND ND 
5/20/2020 ND 0.7 ND ND ND 0.2 
5/24/2020 ND 0.3 ND ND ND ND 
5/29/2020 0.2 ND 1 5 0.8 4.9 


6/3/2020 ND 0.4 ND 0.3 ND 0.3 
6/8/2020 ND ND ND ND ND ND 


6/12/2020 ND ND ND 0.5 ND ND 
6/17/2020 ND 0.2 0.3 1.4 0.2 ND 
6/22/2020 ND ND ND ND ND ND 
6/26/2020 ND ND ND ND ND ND 


7/1/2020 ND ND 1.3 ND 1.8 ND 
7/6/2020 void ND 0.5 ND ND ND 


7/10/2020 ND ND ND ND ND ND 
7/15/2020 ND ND ND ND ND ND 
7/20/2020 ND ND ND ND ND ND 
7/24/2020 ND ND ND ND ND ND 
7/29/2020 ND ND 1.4 ND 1.9 ND 


8/3/2020 ND ND 0.8 2.5 3.8 ND 
8/7/2020 ND 0.6 1.1 5.6 1.6 0.5 


8/12/2020 ND ND 0.5 0.2 0.8 ND 
8/17/2020 ND ND ND 2.9 ND 1 
8/21/2020 ND 0.3 ND 0.3 ND ND 
8/26/2020 ND 1.6 ND ND ND ND 
8/31/2020 ND 0.5 0.2 ND 0.7 ND 


9/4/2020 ND ND 0.4 7.2 0.3 0.7 
9/9/2020 1.3 ND ND 6.1 ND 6.2 


9/15/2020 ND ND ND 2.1 ND ND 
9/19/2020 0.2 ND ND ND ND ND 
9/23/2020 ND 0.4 ND ND 3 ND 
9/28/2020 ND ND ND 3.8 0.3 0.4 
10/2/2020 0.9 ND 0.3 1.6 0.7 3 
10/7/2020 3.6 ND 2.2 ND ND 5.3 


10/12/2020 ND ND ND 0.5 1.3 0.5 
10/16/2020 0.5 ND ND ND ND 3.7 
10/21/2020 1.3 ND ND ND ND 0.8 
10/26/2020 0.9 ND ND 1.2 ND 2.8 
10/30/2020 ND ND ND void ND 12.6 


11/4/2020 0.7 ND ND 2.7 ND 5.8 
11/9/2020 void ND ND ND ND 2.2 


11/13/2020 6.4 8.9 ND ND ND 10.7 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


11/18/2020 3.2 ND ND 7.2 ND 28.9 
11/23/2020 0.9 ND ND 0.4 ND 2.2 
11/27/2020 ND ND ND 2 0.3 1.2 


12/2/2020 0.3 ND ND ND ND 1.2 
12/7/2020 ND ND 0.9 8 2.3 1.8 


12/11/2020 ND ND 0.8 0.6 1.7 0.3 
12/16/2020 ND ND ND 4.2 ND ND 
12/21/2020 ND ND 8.7 2.8 3.7 1.1 
12/26/2020 1.3 3.3 ND 0.3 ND 3.1 
12/30/2020 ND 0.9 ND ND ND ND 


1/4/2021 ND ND 0.4 1.7 0.4 1.1 
1/8/2021 ND ND ND 6.6 ND ND 


1/13/2021 ND ND 2.5 ND 2 ND 
1/17/2021 ND 6.2 20.2 19.2 36.9 8 
1/22/2021 ND ND ND ND ND 0.3 
1/27/2021 ND ND ND 0.8 ND 0.3 


2/1/2021 ND ND ND 0.3 ND ND 
2/5/2021 0.8 ND ND ND ND 0.3 


2/10/2021 1.4 0.5 ND ND ND 0.5 
2/16/2021 ND ND ND 1.3 ND 8.8 
2/19/2021 ND ND ND 13.1 ND 0.2 
2/24/2021 ND 0.5 0.3 1.1 0.2 0.3 


3/1/2021 ND ND ND 0.4 ND 4.6 
3/5/2021 0.7 ND ND 0.8 ND 3.4 


3/10/2021 ND 5.9 ND ND ND ND 
3/15/2021 ND 0.5 1.2 ND ND ND 
3/19/2021 ND ND ND 3.9 ND 2.4 
3/24/2021 0.4 ND ND ND ND 0.4 
3/29/2021 ND 2.8 ND ND ND ND 


4/2/2021 1.1 22.8 6.7 10.1 5.5 8.5 
4/7/2021 ND ND 0.5 0.6 0.2 ND 


4/12/2021 0.3 0.8 ND ND ND ND 
4/16/2021 0.4 ND ND ND ND 0.9 
4/21/2021 0.9 ND ND 2.8 ND 4.9 
4/26/2021 ND 3.6 ND ND ND ND 


5/1/2021 ND 0.3 0.4 ND ND ND 
5/5/2021 ND ND ND 1 ND 3.6 


5/10/2021 1.8 1.3 0.3 0.3 0.2 1.2 
5/14/2021 1.5 1.8 ND 0.3 ND 20.7 
5/19/2021 ND 0.4 ND ND ND ND 
5/24/2021 ND ND ND ND ND ND 
5/28/2021 ND ND ND 0.5 0.3 ND 


6/2/2021 ND void 0.3 ND 0.2 ND 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


6/7/2021 ND ND ND ND ND ND 
6/11/2021 ND ND 14.3 ND 3.3 0.4 
6/16/2021 1.8 ND ND 1.6 ND 7 
6/21/2021 0.3 0.4 2.8 1 2.7 1.2 
6/25/2021 0.2 0.7 ND 0.5 0.2 1.7 
6/30/2021 ND 2.4 0.5 10.7 0.3 0.6 


7/5/2021 1.1 0.2 ND 0.3 ND 
7/9/2021 0.6 0.4 0.2 0.6 0.2 1.1 


7/14/2021 1.7 2.8 ND 0.3 ND 10.5 
7/19/2021 ND 0.4 0.8 ND 1.2 ND 
7/23/2021 ND ND ND ND ND 1.7 
7/28/2021 1.8 ND 2 0.3 ND 1.1 


8/2/2021 ND ND 0.2 0.7 2.6 0.2 
8/6/2021 0.2 0.4 1.1 6.8 2.5 15.4 


8/11/2021 0.5 1.3 0.2 1.1 void 4.7 
8/16/2021 ND ND 14.9 1.8 16.8 0.8 
8/21/2021 ND ND 3.4 ND 4.7 ND 
8/26/2021 0.6 0.8 0.3 4.9 0.2 12.2 
8/31/2021 void ND ND ND ND ND 


9/3/2021 void void void void void void 
9/8/2021 void void void void void void 


9/14/2021 ND 0.2 ND ND ND ND 
9/17/2021 ND ND ND ND ND ND 
9/22/2021 ND ND ND 0.7 ND 4.6 
9/27/2021 ND 24 ND ND ND ND 
10/1/2021 ND ND ND ND ND 2 
10/6/2021 ND ND ND ND ND 1.4 


10/12/2021 ND ND ND ND ND ND 
10/15/2021 ND ND ND ND ND ND 
10/20/2021 ND ND ND ND ND ND 
10/25/2021 ND ND ND ND ND ND 
10/29/2021 ND ND ND ND ND ND 


11/3/2021 ND ND ND ND ND 1.7 
11/8/2021 ND 1.5 2.9 7.9 3.7 5.1 


11/12/2021 ND ND ND 0.4 ND ND 
11/17/2021 0.3 0.7 ND 0.3 ND 1.5 
11/22/2021 0.8 ND ND 2.6 ND 2.5 
11/26/2021 ND ND ND 1.5 ND 16.6 


12/1/2021 ND 0.2 8.4 3.6 ND 0.4 
12/6/2021 1.6 0.2 0.2 2.1 1.1 2.5 


12/10/2021 ND ND 0.7 ND ND ND 
12/15/2021 ND 1.3 ND ND ND ND 
12/20/2021 ND ND ND 1.3 ND 3 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


12/24/2021 ND ND 0.3 ND 0.2 ND 
12/29/2021 ND ND 0.3 ND ND ND 


1/3/2022 1.2 0.4 0.4 3.7 ND 7.7 
1/8/2022 ND 7.6 ND ND ND ND 


1/12/2022 ND 1.2 9.6 3.3 22.3 6 
1/17/2022 1.6 11.8 ND 30.1 0.5 24.3 
1/22/2022 ND ND ND 2.7 ND 0.5 
1/26/2022 0.5 ND ND 1.1 ND 5.7 
1/31/2022 1 1.3 ND ND ND 1.7 


2/4/2022 ND ND ND 6.4 ND 5.4 
2/9/2022 ND 3.5 6.5 2.3 13.5 1.3 


2/14/2022 0.6 0.3 0.7 1.2 0.4 2.2 
2/18/2022 ND ND ND 0.9 ND 11.6 
2/23/2022 ND 0.5 ND ND ND ND 
2/28/2022 ND ND ND 8.1 ND 0.9 


3/4/2022 ND 3.2 ND ND ND ND 
3/9/2022 0.2 ND ND 0.9 ND 7 


3/14/2022 ND 1.2 ND 0.3 ND 0.2 
3/18/2022 ND 0.2 ND 2.2 3.4 ND 
3/23/2022 ND ND 0.7 0.8 0.2 ND 
3/28/2022 ND 0.2 0.4 ND 0.3 ND 


4/1/2022 1.8 1.0 ND 0.2 ND 5.0 
4/6/2022 ND ND ND 2.6 0.5 ND 


4/11/2022 3.6 3.1 0.3 ND ND 1.6 
4/15/2022 ND 0.4 ND ND ND ND 
4/20/2022 ND 0.9 ND ND ND ND 
4/25/2022 ND ND ND 2.5 ND 4.7 
4/29/2022 ND 2.3 ND ND ND ND 


5/4/2022 ND ND ND ND ND ND 
5/9/2022 ND 2.4 ND ND ND ND 


5/13/2022 ND ND ND 1.0 ND ND 
5/18/2022 ND ND 0.6 ND ND ND 
5/23/2022 ND 0.4 0.3 0.9 0.4 1.2 
5/27/2022 ND ND ND 1.3 ND 2.2 


6/1/2022 0.2 7.9 3.0 5.8 2.8 2.8 
6/6/2022 ND ND ND ND ND ND 


6/10/2022 0.2 ND 0.3 4.1 1.1 26.5 
6/15/2022 ND ND 0.7 ND 1.0 ND 
6/20/2022 ND 1.2 ND 1.0 ND 1.0 
6/24/2022 ND ND 0.5 ND 21.0 ND 
6/29/2022 ND 0.6 ND 3.3 ND 0.8 


7/4/2022 ND ND 0.6 1.8 0.7 ND 
7/8/2022 ND ND 0.4 ND 1.4 ND 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


7/13/2022 ND ND 0.2 0.2 ND 0.3 
7/18/2022 ND ND 2.6 void 0.2 ND 
7/22/2022 0.2 0.7 0.8 3.4 0.8 2.4 
7/27/2022 ND 0.2 1.3 1.9 1.1 1.9 


8/1/2022 ND 1.3 0.5 1.0 0.4 1.2 
8/5/2022 1.8 1.1 0.2 0.5 ND 16.3 


8/10/2022 ND 1.7 ND ND ND 0.5 
8/15/2022 ND 0.3 0.4 ND 2.6 ND 
8/19/2022 ND 0.6 ND 0.3 ND 0.8 
8/24/2022 ND 1.3 ND ND ND ND 
8/29/2022 1.5 1.0 1.6 3.9 0.4 5.5 


9/1/2022 ND 2.2 0.9 9.1 6.5 4.8 
9/7/2022 ND ND ND 0.9 0.9 0.3 


9/12/2022 ND ND ND 0.8 ND 2.1 
9/16/2022 1.9 1.8 ND 0.3 ND 7.7 
9/21/2022 0.2 0.3 0.9 13.9 4.3 4.0 
9/26/2022 ND ND ND 4.3 ND 12.2 
9/30/2022 ND ND ND 11.9 ND 0.7 
10/5/2022 ND 3.9 5.2 0.3 7.1 ND 


10/10/2022 7.7 ND ND 0.9 ND 118.0 
10/14/2022 0.4 2.8 ND ND ND 1.7 
10/19/2022 ND ND ND 1.2 0.3 ND 
10/24/2022 ND ND ND ND ND ND 
10/28/2022 ND ND ND ND ND 0.6 


11/2/2022 ND 1.1 ND 1.1 ND 0.5 
11/7/2022 0.3 ND ND ND ND 0.6 


11/11/2022 ND ND 0.9 0.8 0.8 ND 
11/16/2022 ND ND ND 3.0 ND 0.2 
11/21/2022 ND ND ND 1.0 ND 4.2 
11/25/2022 0.4 ND ND 2.9 ND 2.7 
11/30/2022 ND ND ND 0.7 ND 3.8 


12/5/2022 ND ND ND ND ND ND 
12/9/2022 ND 0.3 0.5 ND 1.7 0.2 


12/14/2022 ND ND 0.2 0.3 0.4 ND 
12/19/2022 0.2 ND ND 0.4 ND 2.4 
12/23/2022 ND ND ND 5.5 ND ND 
12/28/2022 ND 1.1 ND ND ND ND 


1/2/2023 ND ND ND ND ND ND 
1/6/2023 0.2 9.0 ND 0.3 ND 0.8 


1/11/2023 ND ND 1.2 ND 0.2 ND 
1/16/2023 ND ND 0.8 ND ND ND 
1/20/2023 0.3 ND ND ND ND 3.3 
1/25/2023 ND ND ND 0.5 ND ND 
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Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 80 of 89 


Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


1/30/2023 0.5 ND 0.3 0.2 0.3 1.9 


Denka Active Monitor Results April 2, 2018 through January 30, 2023 
Non-Detect values converted to MDL/2 


Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


4/2/2018 0.1 0.1 0.1 void 0.1 0.1 
4/6/2018 0.1 0.1 0.1 0.1 0.3 0.1 


4/11/2018 0.1 4.5 5.4 4.1 3 7.4 
4/16/2018 void 0.1 39.1 0.1 13.7 0.1 
4/20/2018 2.1 3.5 0.8 5.5 0.6 22.8 
4/24/2018 0.1 0.1 0.1 6 2.4 0.4 
4/27/2018 0.1 0.1 0.1 20.6 4.2 6.8 
4/30/2018 0.1 0.2 0.1 0.1 0.1 0.1 


5/4/2018 0.1 0.1 0.1 0.1 0.1 0.1 
5/9/2018 0.1 11.2 0.2 0.1 0.1 0.1 


5/14/2018 0.4 0.1 0.1 0.8 0.7 0.9 
5/18/2018 0.1 0.5 0.4 0.2 1.1 0.2 
5/23/2018 0.1 0.1 0.1 0.2 0.1 0.1 
5/28/2018 0.1 0.1 0.1 2.6 0.1 1.9 


6/1/2018 0.1 0.1 0.5 0.1 0.2 0.1 
6/6/2018 0.1 0.1 47.1 63.7 40.2 32.1 


6/11/2018 0.1 0.6 0.1 0.1 0.1 
6/15/2018 0.1 4.6 0.1 0.8 0.1 4.1 
6/20/2018 0.1 0.1 0.4 0.5 0.1 0.1 
6/25/2018 0.1 0.1 1.2 0.8 1.4 0.5 
6/29/2018 0.1 0.1 0.1 0.1 0.9 0.1 


7/4/2018 0.1 0.1 0.1 0.8 0.1 0.1 
7/9/2018 0.2 0.2 0.1 15.8 0.2 13.2 


7/13/2018 0.1 0.1 0.6 0.1 2.4 0.1 
7/18/2018 0.5 0.4 2 0.1 0.7 0.1 
7/23/2018 0.1 0.2 0.1 0.1 3.3 1.3 
7/27/2018 0.1 0.1 0.7 0.5 1.6 0.1 


8/1/2018 0.1 0.1 void 1 void 0.7 
8/6/2018 0.2 0.4 0.2 0.1 0.3 0.6 


8/10/2018 0.1 0.1 0.6 0.3 3.3 0.1 
8/15/2018 0.1 0.1 0.2 0.2 0.1 0.3 
8/20/2018 0.1 0.1 1 0.1 0.5 0.1 
8/24/2018 0.1 0.1 0.1 0.1 3.5 
8/29/2018 0.1 0.1 0.1 0.1 0.1 0.5 


9/4/2018 0.1 0.1 0.1 0.1 0.1 0.3 
9/7/2018 0.1 0.1 0.1 1.8 0.1 3.1 
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Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 81 of 89 


Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


9/12/2018 2 1.8 0.1 0.4 0.1 7.5 
9/17/2018 0.1 0.6 20.2 5.8 31.9 0.1 
9/21/2018 0.7 0.4 0.5 1 0.5 6.1 
9/26/2018 0.1 0.1 0.4 0.1 1.2 0.1 
10/1/2018 4.5 0.7 1.8 9 0.9 33.6 
10/5/2018 0.1 0.3 0.1 0.1 0.1 0.1 
10/9/2018 0.1 0.1 0.1 1.4 0.1 2.4 


10/12/2018 1.7 2.8 34.9 81.5 41.6 13.8 
10/17/2018 0.1 0.1 0.1 0.1 0.1 1.4 
10/20/2018 0.1 0.1 0.1 0.2 0.1 0.1 
10/24/2018 void 0.1 0.1 0.1 0.1 0.1 
10/29/2018 0.1 1 3.8 0.2 0.9 1.1 


11/2/2018 0.1 0.1 1.4 0.3 3.3 0.1 
11/7/2018 0.1 0.1 0.1 0.5 0.1 1.8 


11/12/2018 0.1 0.1 0.1 1.2 0.1 0.1 
11/16/2018 0.6 1.2 9.1 4.2 4.2 17.8 
11/20/2018 0.1 0.1 0.1 2.9 0.1 2.6 
11/26/2018 0.1 0.1 0.1 4.1 0.1 0.4 


12/1/2018 0.1 0.5 0.9 0.1 0.1 0.1 
12/5/2018 1.3 0.1 0.1 0.4 0.1 9 


12/10/2018 0.1 0.1 0.1 2.6 0.1 0.7 
12/14/2018 0.1 0.1 0.1 0.1 2.6 0.1 
12/19/2018 0.1 0.1 0.1 1.4 0.1 5.9 
12/24/2018 4.3 0.1 0.1 0.1 0.1 5.4 
12/28/2018 0.1 0.1 0.1 2.2 0.1 16.5 


1/2/2019 1.6 0.1 0.1 10.9 0.1 5.4 
1/7/2019 0.1 0.1 1.3 0.1 0.2 0.1 


1/11/2019 2.1 2.8 0.1 0.1 0.1 2 
1/16/2019 0.3 0.5 0.3 0.1 
1/18/2019 0.2 0.1 
1/21/2019 0.2 0.2 0.1 0.1 0.1 0.1 
1/25/2019 1.3 8 0.4 1.9 0.1 5.3 
1/30/2019 1.4 1.7 0.1 0.2 0.1 2.2 


2/4/2019 0.1 1.5 0.1 0.1 0.1 0.1 
2/5/2019 0.5 
2/6/2019 0.1 0.1 
2/8/2019 0.1 0.1 7.5 


2/13/2019 void 1.4 0.1 0.2 0.1 0.3 
2/16/2019 0.1 
2/18/2019 0.3 0.1 0.1 0.1 2.1 
2/22/2019 0.1 0.1 0.1 0.1 0.1 0.1 
2/27/2019 0.1 0.6 2.4 0.1 0.1 0.1 


3/4/2019 0.1 0.1 0.1 9.3 0.1 0.6 
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Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 82 of 89 


Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


3/8/2019 0.1 2 0.1 0.1 0.1 0.1 
3/13/2019 0.1 0.1 0.1 0.1 0.1 0.1 
3/18/2019 0.3 0.1 0.1 0.1 0.1 12.6 
3/22/2019 3.3 0.8 2.2 1.8 4.6 2.2 
3/27/2019 2 2.4 7.1 10.8 3.3 8.2 


4/1/2019 0.1 0.4 0.1 7.7 0.1 2.4 
4/5/2019 0.5 2.7 0.1 0.1 0.1 1.6 


4/10/2019 0.1 0.1 0.8 0.1 0.1 0.1 
4/15/2019 0.1 0.9 2.5 0.2 0.9 0.1 
4/19/2019 0.1 0.1 0.1 0.6 13 0.1 
4/24/2019 0.1 16 0.6 0.1 0.1 0.1 
4/29/2019 0.1 2.1 0.1 0.1 0.1 0.1 


5/3/2019 0.4 2.2 0.4 0.1 0.6 0.1 
5/7/2019 0.1 2.6 0.3 0.1 0.1 0.1 


5/13/2019 0.1 0.1 0.1 15.3 0.1 11 
5/17/2019 0.1 1.3 0.1 0.1 0.1 0.1 
5/22/2019 0.4 0.3 0.1 0.1 0.7 
5/27/2019 0.1 0.1 0.1 0.1 0.1 0.1 
5/31/2019 0.1 0.1 1.3 0.1 3.4 0.1 


6/5/2019 0.3 0.4 1.5 0.1 0.2 0.3 
6/10/2019 0.1 0.1 0.1 29.5 0.1 5.4 
6/14/2019 0.1 1.3 0.1 0.1 0.1 0.1 
6/19/2019 0.1 0.1 1.6 0.1 1 0.1 
6/23/2019 0.1 
6/24/2019 0.4 1.2 0.2 0.5 0.3 2.1 
6/28/2019 0.1 0.3 0.1 2.4 0.3 5.8 


7/3/2019 0.1 0.3 1.7 1.2 1.6 1.3 
7/8/2019 0.1 0.1 0.3 0.6 3.7 0.1 


7/15/2019 0.1 0.1 void 0.1 0.1 0.1 
7/18/2019 0.1 1.3 4.8 0.3 1.2 0.1 
7/22/2019 0.1 0.1 1.4 0.1 5.8 0.1 
7/26/2019 0.1 0.4 0.1 0.1 0.1 0.1 
7/31/2019 0.1 0.1 2.1 2.5 2.8 0.1 


8/5/2019 0.1 0.1 0.1 4.6 0.1 
8/9/2019 0.1 0.1 1.3 0.3 6.2 0.1 


8/14/2019 0.1 0.1 1.6 0.7 4.2 
8/19/2019 0.1 0.4 0.4 1.1 0.2 
8/23/2019 0.1 0.1 0.9 0.1 2.7 
8/28/2019 0.1 0.1 1.4 1.9 0.6 2.2 


9/3/2019 0.1 0.1 1 5.6 1.4 2.4 
9/6/2019 0.1 0.1 4.5 7.7 7.6 0.8 


9/11/2019 0.1 2.3 0.1 3.1 0.1 2.2 
9/16/2019 0.6 0.3 0.1 0.1 0.1 2.1 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


9/20/2019 0.3 0.1 0.1 0.1 0.1 0.1 
9/25/2019 0.1 0.3 0.8 1.7 5 0.1 
9/30/2019 1.1 7.7 0.1 0.2 0.1 11.4 
10/4/2019 0.3 0.1 0.1 0.7 0.1 3.9 
10/9/2019 1.6 1.1 0.2 0.5 0.1 20.9 


10/14/2019 0.4 0.1 0.1 1.7 0.1 1.2 
10/18/2019 0.1 0.1 0.1 1.1 0.1 3.9 
10/23/2019 2.4 0.1 0.1 2.4 0.1 17.5 
10/28/2019 0.1 0.1 0.1 0.4 0.1 0.4 


11/1/2019 0.1 0.1 0.1 0.5 0.1 0.1 
11/6/2019 0.1 0.1 0.1 0.1 0.1 0.1 


11/11/2019 0.1 0.1 0.1 0.1 0.1 0.1 
11/15/2019 0.1 0.1 0.1 30 0.1 0.1 
11/20/2019 3.4 1.1 0.1 0.1 0.1 4.4 
11/25/2019 0.1 4.2 0.1 0.1 0.1 0.1 
11/29/2019 0.9 1.6 0.1 0.1 0.1 0.1 


12/4/2019 2.5 0.1 0.1 33.1 0.1 58.7 
12/9/2019 0.1 0.1 0.3 0.1 0.1 0.1 


12/13/2019 0.3 1 1.1 3.5 1.2 3.4 
12/18/2019 0.1 0.1 0.1 2.6 0.1 1.9 
12/23/2019 0.1 0.1 0.1 3.5 0.1 0.1 
12/27/2019 1.3 0.1 0.1 0.1 0.1 0.1 


1/1/2020 0.2 0.4 0.1 0.1 0.1 0.3 
1/6/2020 0.1 0.1 0.5 0.7 0.1 0.1 


1/10/2020 0.1 0.4 0.1 0.1 0.1 0.1 
1/15/2020 3.7 3.5 0.1 1.6 0.3 2.8 
1/20/2020 0.1 0.1 0.1 3 0.1 0.5 
1/24/2020 0.2 0.1 0.1 1.2 0.1 0.1 
1/29/2020 0.3 0.1 0.1 0.3 0.1 1.2 


2/3/2020 0.1 0.9 0.2 0.1 0.1 0.1 
2/7/2020 0.1 0.1 0.2 0.1 0.1 0.1 


2/12/2020 0.1 0.1 0.3 0.1 0.1 0.1 
2/17/2020 void 4.9 0.1 0.1 0.1 0.1 
2/21/2020 0.1 0.1 0.1 1.1 0.1 7.8 
2/26/2020 0.1 0.1 0.1 4.3 0.1 0.1 


3/2/2020 0.1 0.1 0.6 0.1 0.1 0.1 
3/6/2020 0.1 0.1 0.1 0.5 0.1 0.5 


3/11/2020 0.1 0.1 0.5 0.1 0.2 0.1 
3/16/2020 0.1 0.3 0.1 0.3 0.1 0.3 
3/20/2020 0.1 0.1 0.1 0.7 0.1 3.1 
3/25/2020 0.1 0.1 2 0.1 1.1 0.1 
3/30/2020 0.1 0.3 0.1 0.1 0.1 0.1 


4/3/2020 2.2 1 0.1 0.8 0.1 1.7 
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Case 2:23-cv-00735-CJB-MBN Document 9-6 Filed 03/20/23 Page 84 of 89 


Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


4/8/2020 0.1 0.1 1.1 0.1 2 0.1 
4/13/2020 0.1 0.1 0.1 4.2 0.1 4.9 
4/17/2020 0.1 1.2 0.1 0.9 0.1 0.1 
4/22/2020 0.1 0.2 0.5 0.1 0.1 0.1 
4/27/2020 0.1 0.3 0.1 0.1 0.1 2.2 


5/1/2020 0.1 1.3 1.3 0.4 0.6 0.3 
5/6/2020 0.2 0.1 0.1 2.9 0.1 1.1 


5/11/2020 0.8 0.6 0.1 0.1 0.1 9.6 
5/15/2020 0.1 0.5 0.1 0.1 0.1 0.1 
5/20/2020 0.1 0.7 0.1 0.1 0.1 0.2 
5/24/2020 0.1 0.3 0.1 0.1 0.1 0.1 
5/29/2020 0.2 0.1 1 5 0.8 4.9 


6/3/2020 0.1 0.4 0.1 0.3 0.1 0.3 
6/8/2020 0.1 0.1 0.1 0.1 0.1 0.1 


6/12/2020 0.1 0.1 0.1 0.5 0.1 0.1 
6/17/2020 0.1 0.2 0.3 1.4 0.2 0.1 
6/22/2020 0.1 0.1 0.1 0.1 0.1 0.1 
6/26/2020 0.1 0.1 0.1 0.1 0.1 0.1 


7/1/2020 0.1 0.1 1.3 0.1 1.8 0.1 
7/6/2020 void 0.1 0.5 0.1 0.1 0.1 


7/10/2020 0.1 0.1 0.1 0.1 0.1 0.1 
7/15/2020 0.1 0.1 0.1 0.1 0.1 0.1 
7/20/2020 0.1 0.1 0.1 0.1 0.1 0.1 
7/24/2020 0.1 0.1 0.1 0.1 0.1 0.1 
7/29/2020 0.1 0.1 1.4 0.1 1.9 0.1 


8/3/2020 0.1 0.1 0.8 2.5 3.8 0.1 
8/7/2020 0.1 0.6 1.1 5.6 1.6 0.5 


8/12/2020 0.1 0.1 0.5 0.2 0.8 0.1 
8/17/2020 0.1 0.1 0.1 2.9 0.1 1 
8/21/2020 0.1 0.3 0.1 0.3 0.1 0.1 
8/26/2020 0.1 1.6 0.1 0.1 0.1 0.1 
8/31/2020 0.1 0.5 0.2 0.1 0.7 0.1 


9/4/2020 0.1 0.1 0.4 7.2 0.3 0.7 
9/9/2020 1.3 0.1 0.1 6.1 0.1 6.2 


9/15/2020 0.1 0.1 0.1 2.1 0.1 0.1 
9/19/2020 0.2 0.1 0.1 0.1 0.1 0.1 
9/23/2020 0.1 0.4 0.1 0.1 3 0.1 
9/28/2020 0.1 0.1 0.1 3.8 0.3 0.4 
10/2/2020 0.9 0.1 0.3 1.6 0.7 3 
10/7/2020 3.6 0.1 2.2 0.1 0.1 5.3 


10/12/2020 0.1 0.1 0.1 0.5 1.3 0.5 
10/16/2020 0.5 0.1 0.1 0.1 0.1 3.7 
10/21/2020 1.3 0.1 0.1 0.1 0.1 0.8 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


10/26/2020 0.9 0.1 0.1 1.2 0.1 2.8 
10/30/2020 0.1 0.1 0.1 void 0.1 12.6 


11/4/2020 0.7 0.1 0.1 2.7 0.1 5.8 
11/9/2020 void 0.1 0.1 0.1 0.1 2.2 


11/13/2020 6.4 8.9 0.1 0.1 0.1 10.7 
11/18/2020 3.2 0.1 0.1 7.2 0.1 28.9 
11/23/2020 0.9 0.1 0.1 0.4 0.1 2.2 
11/27/2020 0.1 0.1 0.1 2 0.3 1.2 


12/2/2020 0.3 0.1 0.1 0.1 0.1 1.2 
12/7/2020 0.1 0.1 0.9 8 2.3 1.8 


12/11/2020 0.1 0.1 0.8 0.6 1.7 0.3 
12/16/2020 0.1 0.1 0.1 4.2 0.1 0.1 
12/21/2020 0.1 0.1 8.7 2.8 3.7 1.1 
12/26/2020 1.3 3.3 0.1 0.3 0.1 3.1 
12/30/2020 0.1 0.9 0.1 0.1 0.1 0.1 


1/4/2021 0.1 0.1 0.4 1.7 0.4 1.1 
1/8/2021 0.1 0.1 0.1 6.6 0.1 0.1 


1/13/2021 0.1 0.1 2.5 0.1 2 0.1 
1/17/2021 0.1 6.2 20.2 19.2 36.9 8 
1/22/2021 0.1 0.1 0.1 0.1 0.1 0.3 
1/27/2021 0.1 0.1 0.1 0.8 0.1 0.3 


2/1/2021 0.1 0.1 0.1 0.3 0.1 0.1 
2/5/2021 0.8 0.1 0.1 0.1 0.1 0.3 


2/10/2021 1.4 0.5 0.1 0.1 0.1 0.5 
2/16/2021 0.1 0.1 0.1 1.3 0.1 8.8 
2/19/2021 0.1 0.1 0.1 13.1 0.1 0.2 
2/24/2021 0.1 0.5 0.3 1.1 0.2 0.3 


3/1/2021 0.1 0.1 0.1 0.4 0.1 4.6 
3/5/2021 0.7 0.1 0.1 0.8 0.1 3.4 


3/10/2021 0.1 5.9 0.1 0.1 0.1 0.1 
3/15/2021 0.1 0.5 1.2 0.1 0.1 0.1 
3/19/2021 0.1 0.1 0.1 3.9 0.1 2.4 
3/24/2021 0.4 0.1 0.1 0.1 0.1 0.4 
3/29/2021 0.1 2.8 0.1 0.1 0.1 0.1 


4/2/2021 1.1 22.8 6.7 10.1 5.5 8.5 
4/7/2021 0.1 0.1 0.5 0.6 0.2 0.1 


4/12/2021 0.3 0.8 0.1 0.1 0.1 0.1 
4/16/2021 0.4 0.1 0.1 0.1 0.1 0.9 
4/21/2021 0.9 0.1 0.1 2.8 0.1 4.9 
4/26/2021 0.1 3.6 0.1 0.1 0.1 0.1 


5/1/2021 0.1 0.3 0.4 0.1 0.1 0.1 
5/5/2021 0.1 0.1 0.1 1 0.1 3.6 


5/10/2021 1.8 1.3 0.3 0.3 0.2 1.2 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


5/14/2021 1.5 1.8 0.1 0.3 0.1 20.7 
5/19/2021 0.1 0.4 0.1 0.1 0.1 0.1 
5/24/2021 0.1 0.1 0.1 0.1 0.1 0.1 
5/28/2021 0.1 0.1 0.1 0.5 0.3 0.1 


6/2/2021 0.1 void 0.3 0.1 0.2 0.1 
6/7/2021 0.1 0.1 0.1 0.1 0.1 0.1 


6/11/2021 0.1 0.1 14.3 0.1 3.3 0.4 
6/16/2021 1.8 0.1 0.1 1.6 0.1 7 
6/21/2021 0.3 0.4 2.8 1 2.7 1.2 
6/25/2021 0.2 0.7 0.1 0.5 0.2 1.7 
6/30/2021 0.1 2.4 0.5 10.7 0.3 0.6 


7/5/2021 1.1 0.2 0.1 0.3 0.1 
7/9/2021 0.6 0.4 0.2 0.6 0.2 1.1 


7/14/2021 1.7 2.8 0.1 0.3 0.1 10.5 
7/19/2021 0.1 0.4 0.8 0.1 1.2 0.1 
7/23/2021 0.1 0.1 0.1 0.1 0.1 1.7 
7/28/2021 1.8 0.1 2 0.3 0.1 1.1 


8/2/2021 0.1 0.1 0.2 0.7 2.6 0.2 
8/6/2021 0.2 0.4 1.1 6.8 2.5 15.4 


8/11/2021 0.5 1.3 0.2 1.1 void 4.7 
8/16/2021 0.1 0.1 14.9 1.8 16.8 0.8 
8/21/2021 0.1 0.1 3.4 0.1 4.7 0.1 
8/26/2021 0.6 0.8 0.3 4.9 0.2 12.2 
8/31/2021 void 0.1 0.1 0.1 0.1 0.1 


9/3/2021 void void void void void void 
9/8/2021 void void void void void void 


9/14/2021 0.1 0.2 0.1 0.1 0.1 0.1 
9/17/2021 0.1 0.1 0.1 0.1 0.1 0.1 
9/22/2021 0.1 0.1 0.1 0.7 0.1 4.6 
9/27/2021 0.1 24 0.1 0.1 0.1 0.1 
10/1/2021 0.1 0.1 0.1 0.1 0.1 2 
10/6/2021 0.1 0.1 0.1 0.1 0.1 1.4 


10/12/2021 0.1 0.1 0.1 0.1 0.1 0.1 
10/15/2021 0.1 0.1 0.1 0.1 0.1 0.1 
10/20/2021 0.1 0.1 0.1 0.1 0.1 0.1 
10/25/2021 0.1 0.1 0.1 0.1 0.1 0.1 
10/29/2021 0.1 0.1 0.1 0.1 0.1 0.1 


11/3/2021 0.1 0.1 0.1 0.1 0.1 1.7 
11/8/2021 0.1 1.5 2.9 7.9 3.7 5.1 


11/12/2021 0.1 0.1 0.1 0.4 0.1 0.1 
11/17/2021 0.3 0.7 0.1 0.3 0.1 1.5 
11/22/2021 0.8 0.1 0.1 2.6 0.1 2.5 
11/26/2021 0.1 0.1 0.1 1.5 0.1 16.6 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


12/1/2021 0.1 0.2 8.4 3.6 0.1 0.4 
12/6/2021 1.6 0.2 0.2 2.1 1.1 2.5 


12/10/2021 0.1 0.1 0.7 0.1 0.1 0.1 
12/15/2021 0.1 1.3 0.1 0.1 0.1 0.1 
12/20/2021 0.1 0.1 0.1 1.3 0.1 3 
12/24/2021 0.1 0.1 0.3 0.1 0.2 0.1 
12/29/2021 0.1 0.1 0.3 0.1 0.1 0.1 


1/3/2022 1.2 0.4 0.4 3.7 0.1 7.7 
1/8/2022 0.1 7.6 0.1 0.1 0.1 0.1 


1/12/2022 0.1 1.2 9.6 3.3 22.3 6 
1/17/2022 1.6 11.8 0.1 30.1 0.5 24.3 
1/22/2022 0.1 0.1 0.1 2.7 0.1 0.5 
1/26/2022 0.5 0.1 0.1 1.1 0.1 5.7 
1/31/2022 1 1.3 0.1 0.1 0.1 1.7 


2/4/2022 0.1 0.1 0.1 6.4 0.1 5.4 
2/9/2022 0.1 3.5 6.5 2.3 13.5 1.3 


2/14/2022 0.6 0.3 0.7 1.2 0.4 2.2 
2/18/2022 0.1 0.1 0.1 0.9 0.1 11.6 
2/23/2022 0.1 0.5 0.1 0.1 0.1 0.1 
2/28/2022 0.1 0.1 0.1 8.1 0.1 0.9 


3/4/2022 0.1 3.2 0.1 0.1 0.1 0.1 
3/9/2022 0.2 0.1 0.1 0.9 0.1 7 


3/14/2022 0.1 1.2 0.1 0.3 0.1 0.2 
3/18/2022 0.1 0.2 0.1 2.2 3.4 0.1 
3/23/2022 0.1 0.1 0.7 0.8 0.2 0.1 
3/28/2022 0.1 0.2 0.4 0.1 0.3 0.1 


4/1/2022 1.8 1.0 0.1 0.2 0.1 5.0 
4/6/2022 0.1 0.1 0.1 2.6 0.5 0.1 


4/11/2022 3.6 3.1 0.3 0.1 0.1 1.6 
4/15/2022 0.1 0.4 0.1 0.1 0.1 0.1 
4/20/2022 0.1 0.9 0.1 0.1 0.1 0.1 
4/25/2022 0.1 0.1 0.1 2.5 0.1 4.7 
4/29/2022 0.1 2.3 0.1 0.1 0.1 0.1 


5/4/2022 0.1 0.1 0.1 0.1 0.1 0.1 
5/9/2022 0.1 2.4 0.1 0.1 0.1 0.1 


5/13/2022 0.1 0.1 0.1 1.0 0.1 0.1 
5/18/2022 0.1 0.1 0.6 0.1 0.1 0.1 
5/23/2022 0.1 0.4 0.3 0.9 0.4 1.2 
5/27/2022 0.1 0.1 0.1 1.3 0.1 2.2 


6/1/2022 0.2 7.9 3.0 5.8 2.8 2.8 
6/6/2022 0.1 0.1 0.1 0.1 0.1 0.1 


6/10/2022 0.2 0.1 0.3 4.1 1.1 26.5 
6/15/2022 0.1 0.1 0.7 0.1 1.0 0.1 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


6/20/2022 0.1 1.2 0.1 1.0 0.1 1.0 
6/24/2022 0.1 0.1 0.5 0.1 21.0 0.1 
6/29/2022 0.1 0.6 0.1 3.3 0.1 0.8 


7/4/2022 0.1 0.1 0.6 1.8 0.7 0.1 
7/8/2022 0.1 0.1 0.4 0.1 1.4 0.1 


7/13/2022 0.1 0.1 0.2 0.2 0.1 0.3 
7/18/2022 0.1 0.1 2.6 void 0.2 0.1 
7/22/2022 0.2 0.7 0.8 3.4 0.8 2.4 
7/27/2022 0.1 0.2 1.3 1.9 1.1 1.9 


8/1/2022 0.1 1.3 0.5 1.0 0.4 1.2 
8/5/2022 1.8 1.1 0.2 0.5 0.1 16.3 


8/10/2022 0.1 1.7 0.1 0.1 0.1 0.5 
8/15/2022 0.1 0.3 0.4 0.1 2.6 0.1 
8/19/2022 0.1 0.6 0.1 0.3 0.1 0.8 
8/24/2022 0.1 1.3 0.1 0.1 0.1 0.1 
8/29/2022 1.5 1.0 1.6 3.9 0.4 5.5 


9/1/2022 0.1 2.2 0.9 9.1 6.5 4.8 
9/7/2022 0.1 0.1 0.1 0.9 0.9 0.3 


9/12/2022 0.1 0.1 0.1 0.8 0.1 2.1 
9/16/2022 1.9 1.8 0.1 0.3 0.1 7.7 
9/21/2022 0.2 0.3 0.9 13.9 4.3 4.0 
9/26/2022 0.1 0.1 0.1 4.3 0.1 12.2 
9/30/2022 0.1 0.1 0.1 11.9 0.1 0.7 
10/5/2022 0.1 3.9 5.2 0.3 7.1 0.1 


10/10/2022 7.7 0.1 0.1 0.9 0.1 118.0 
10/14/2022 0.4 2.8 0.1 0.1 0.1 1.7 
10/19/2022 0.1 0.1 0.1 1.2 0.3 0.1 
10/24/2022 0.1 0.1 0.1 0.1 0.1 0.1 
10/28/2022 0.1 0.1 0.1 0.1 0.1 0.6 


11/2/2022 0.1 1.1 0.1 1.1 0.1 0.5 
11/7/2022 0.3 0.1 0.1 0.1 0.1 0.6 


11/11/2022 0.1 0.1 0.9 0.8 0.8 0.1 
11/16/2022 0.1 0.1 0.1 3.0 0.1 0.2 
11/21/2022 0.1 0.1 0.1 1.0 0.1 4.2 
11/25/2022 0.4 0.1 0.1 2.9 0.1 2.7 
11/30/2022 0.1 0.1 0.1 0.7 0.1 3.8 


12/5/2022 0.1 0.1 0.1 0.1 0.1 0.1 
12/9/2022 0.1 0.3 0.5 0.1 1.7 0.2 


12/14/2022 0.1 0.1 0.2 0.3 0.4 0.1 
12/19/2022 0.2 0.1 0.1 0.4 0.1 2.4 
12/23/2022 0.1 0.1 0.1 5.5 0.1 0.1 
12/28/2022 0.1 1.1 0.1 0.1 0.1 0.1 


1/2/2023 0.1 0.1 0.1 0.1 0.1 0.1 
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Date 
Edgard 


(µg/m3) 
Entergy 
(µg/m3) 


Hospital 
(µg/m3) 


Levee 
(µg/m3) 


Railroad 
(µg/m3) 


Western 
(µg/m3) 


1/6/2023 0.2 9.0 0.1 0.3 0.1 0.8 
1/11/2023 0.1 0.1 1.2 0.1 0.2 0.1 
1/16/2023 0.1 0.1 0.8 0.1 0.1 0.1 
1/20/2023 0.3 0.1 0.1 0.1 0.1 3.3 
1/25/2023 0.1 0.1 0.1 0.5 0.1 0.1 
1/30/2023 0.5 0.1 0.3 0.2 0.3 1.9 
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Exhibit E 


24-hour Canister Air Monitoring Results 


Denka 
Monitoring 


Site 


Avg. 
Chloroprene 


Concentration
 (April 2018 – 


Jan. 2023) 


Approx. 
Distance 


from 
Facility’s 
Center 


(in miles) 


EPA 
Monitoring  


Site 


Avg. 
Chloroprene 


Concentration 
(April 2018 – 
Sept. 2020) 


Approx. 
Distance 


from 
Facility’s 
Center 


(in miles) 


Western 2.9 ug/m3 0.6 Chad Baker 2.2 ug/m3 0.6 


There is no Denka monitor in an equivalent 
location. 


Fifth Ward 
Elementary 
School 


1.7 ug/m3 0.7 


Levee 2.2 ug/m3 0.5 Levee 1.9 ug/m3 0.5 


Ochsner 
Hospital 1.1 ug/m3 1.1 Ochsner 


Hospital 1.2 ug/m3 1.1 


Railroad 1.3 ug/m3 0.9 Acorn and 
Hwy 44 1.2 ug/m3 1.0 


Entergy 0.9 ug/m3 1.1 East St. John 
High School 0.4 ug/m3 1.6 


Edgard 0.4 ug/m3 2.6 There is no EPA monitor in an equivalent 
location. 


Avg. Chloroprene Concentration Across 
All Six Denka Sites: 1.5 µg/m3 


Avg. Chloroprene Concentration Across 
All Six EPA Sites: 1.4 µg/m3 


Yellow denotes monitors located closest to populated residential areas. 


This table shows the available data from the EPA’s and Denka’s 24-hour monitoring samples 
since April 2018.1  Although both monitoring networks began sampling by late 2016, Denka 
completed a series of air pollution control projects required by the 2017 State AOC in April 
2018.2 The time period in this table therefore provides a more accurate picture of current 
chloroprene emissions and the resulting exposure to the surrounding community.  Including pre-
April 2018 air monitoring data would substantially increase the average concentrations listed. 


1 The table shows the name of each air monitor site in the two networks, the approximate 
distance each monitor is located from the center of the Facility, the average chloroprene 
concentration measured at each individual monitor, and, at the bottom, the average concentration 
measured across all six monitors in each network.  Summaries of the underlying data are 
presented in Ex. D Attach. 4 and 9, Ex. J, and Ex. K. 


2 In April 2018, Denka commenced stable operations of its Regenerative Thermal Oxidizer, 
which substantially reduced Denka’s chloroprene emissions.  See Ex. D ¶ 43 and Ex. M. 


1 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF LOUISIANA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC, 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


Civ. No. 2:23-cv-735 


DECLARATION OF DR. ILA L. COTE 
IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 


Pursuant to 28 U.S.C. § 1746, I, Ila L. Cote, declare as follows: 


Introduction 


1. I have been retained by the U.S. Department of Justice and asked to render my 


expert opinions on the risk to human health posed by the emissions of chloroprene from the 


Denka Performance Elastomers, LLC (“Denka)” neoprene manufacturing facility located in 


LaPlace, Louisiana (the “Denka Facility” or “Facility”). 


2. The following is a summary of my opinions in this matter: 


• Chloroprene is a likely and potent, multisite human carcinogen. 


• Chloroprene is a likely human carcinogen based primarily on robust animal testing 


conducted by the U.S. National Toxicology Program (“NTP”).  


• Epidemiological evidence is also supportive of this conclusion due to increased 


cancer risk observed in human studies, particularly for all cancers, liver and lung 


cancers. 


1 
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• Additionally, the strength of the animal testing evidence is enhanced by an 


understanding of how chloroprene can mutate DNA and then cause cancer, as well as 


based on the chemical structural similarly of chloroprene to other known human 


carcinogens like 1,3-butadiene and vinyl chloride. 


• Infants and children younger than 16 are more susceptible than adults to 


chloroprene’s carcinogenic effects and consequently at considerably greater risk of 


cancer caused by exposure to chloroprene. Additionally, childhood exposure to 


chloroprene is likely to shorten the amount of time to the expected appearance of 


tumors. 


• It is known that chloroprene exposures pose cancer risks, those risks can be predicted, 


and the risks increase predictably with increasing exposure. 


• I agree with the EPA’s 2010 IRIS assessment of chloroprene (the “2010 IRIS 


Assessment”) and its conclusion that chloroprene is “likely to be carcinogenic to 


humans.” I also agree with the EPA’s estimate of the inhalation unit risk (“IUR”) for 


chloroprene, including the use of age dependent adjustment factors (“ADAFs”). 


• Both my and the EPA’s conclusions about chloroprene’s health hazards, causal 


mechanisms, concentration-response, and the IUR are based on a robust, complex 


body of evidence that I have reviewed to assess the human health effects of 


chloroprene exposure. 


• Information that has become available since the EPA’s 2010 IRIS Assessment does 


not undermine my conclusions or those of the EPA. 


2 
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Qualifications 


3. I am an expert in risk assessment and toxicology with more than 35 years of 


experience in cancer biology. My curriculum vitae is attached as attachment 1. 


4. I am an adjunct professor and teach environmental health and public policy at the 


University of Colorado School of Medicine, Department of Environmental and Occupational 


Health. I also teach health risk assessment at Rutgers University in the Environmental and 


Occupational Health Sciences Institute. I previously taught human health and environmental risk 


assessment at Duke University. My research interests are how chemicals cause cancer and 


human variability in response. 


5. I worked at the Environmental Protection Agency (EPA) for 27 years (until I 


retired in 2017) and held positions such as: Senior Science Advisor and Acting Division Director 


at the National Center for Environmental Assessment; Associate Laboratory Director for Air at 


the National Health and Environmental Effects Research Laboratory; and Chief of the Hazardous 


Air Pollutant Section in the Office of Air Quality Planning and Standards. I was a staff 


toxicologist for several years before these appointments. These positions involved conducting 


risk assessments, performing research to support risk assessments, coordinating across all U.S. 


government agencies and stakeholders with interests in risk assessments, and advising senior 


officials in multiple agencies. 


6. While at the EPA, I contributed to or was responsible for overseeing the creation 


of more than 100 EPA health and risk assessments, as well as risk assessment methodologies, 


science policies of national and international scope, and the management of the EPA’s air 


pollution research program. My work on risk assessments at EPA included working on an early 


3 
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draft (2007–2009) of the EPA’s Toxicological Review of Chloroprene.1 Also while working at 


EPA, I served on the development committee or was a reviewer for the original and subsequent 


updates to the EPA’s Guidelines for Carcinogenic Risk Assessment and served on the Science 


Policy Council that sets science policy for EPA. 


7. Additionally, I have personally conducted research on chemical carcinogens and 


developed risk assessments on chemicals similar to chloroprene (e.g., 1,3-butadiene). 


8. Before being at EPA, I was on the faculty of New York University, Department of 


Environmental Medicine. 


9. Over the last 35 years, I have worked with: international, national, and regional 


governmental entities; industry; and environmental advocacy groups to improve their 


environmental programs. I also have served as an advisor for the World Health Organization, the 


International Agency on Cancer Research, the National Academies of Science, Engineering, and 


Medicine, the National Institutes of Health, the Food and Drug Administration, and the White 


House Committee on the Environment and Natural Resources.  


10. I earned a doctorate in Medical Sciences from the University of New Mexico, 


conducted my dissertation research at Duke University Medical Center, and was a Postdoctoral 


Fellow at Duke University Medical School, and then, at New York University Medical School. 


Publications in the last 10 years 


11. I have been a co-author on twenty papers and contributed to more than 10 


government technical reports published in the past ten years. My Curriculum Vitae (attachment 


1) lists those publications, scientific reports, as well as risk assessments on pages 4–8. 


1 For brevity, I refer to EPA’s Toxicological Review of Chloroprene as the “2010 IRIS 
Assessment.” 
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Prior Testimony 


12. I have not testified as an expert at trial or deposition in the past four years. 


Compensation 


13. I am being compensated for my work on this matter, including testimony, at the 


rate of $185 per hour. As of the date this declaration was signed, I have spent approximately 400 


hours on this matter. 


Background 


14. The Denka Facility is located in LaPlace, Louisiana (with a portion of the Facility 


also lying in Reserve, Louisiana). Denka manufactures a synthetic rubber called neoprene from a 


petrochemical called chloroprene (2-chloro-1,3-butadiene). Chloroprene is produced from 


1,3-butadiene. Both chloroprene and 1,3-butadiene are volatile organic chemicals and are listed 


in the Clean Air Act as hazardous air pollutants. 


15. At temperatures below 139 degrees Fahrenheit and at normal atmospheric 


pressure, chloroprene is a liquid. However, it is highly volatile. The chemical is emitted into the 


air as a vapor from various industrial processes and storage facilities at the Denka Facility 


resulting in airborne concentrations of chloroprene that can be carried by the wind in any 


direction. As discussed in more detail in Dr. Vandenberg’s declaration, the chloroprene emitted 


by Denka results in chloroprene air concentrations and exposure to the public in all directions 


surrounding the Facility. 


16. Denka purchased the Denka Facility from DuPont in 20152. DuPont carried out 


similar neoprene manufacturing operations—which emitted chloroprene—at the Facility for 


2 https://www.prnewswire.com/news-releases/denka-announces-completion-of-acquisition-of-
duponts-chloroprene-rubber-business-300172002.html [accessed Sept. 1, 2022]. 


5 
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many years before the sale. Under the Emergency Planning and Community Right-to-Know Act 


of 1986, companies are required to submit annually to the EPA their emissions of chemicals to 


the air, water, land, and off-site locations.3. The information is compiled and made publicly 


available through the EPA’s Toxic Release Inventory (TRI) (see https://www.epa.gov/toxics-


release-inventory-tri-program). 


17. Chloroprene emissions reported by Denka and DuPont to the EPA’s TRI since 


2012 are shown in attachment 2. DuPont also reported chloroprene emissions to the air from the 


Facility long before 2012.4 The Denka Facility releases several other toxic and carcinogenic 


chemicals, but this declaration is focused only on the health impacts of the Denka Facility’s 


recent chloroprene emissions.5 


Methodology and Facts and Data Considered 


18. To assess the public health impacts of Denka’s chloroprene air emissions, I and 


Drs. Vandenberg6 and Suh7 used the standard risk guidance developed by the National 


Academies of Science, Engineering, and Medicine (hereafter called the “National Academies”) 


for chemical risk assessments conducted by the US federal government.8 The National 


Academies’ guidance for conducting risk assessments in the federal government is followed by 


3 See 42 U.S.C. § 11023.  
4 See, e.g., EPA_0019592 at 6 (Sept. 1, 1995, Final Approval, Air Toxics Compliance Plan, 
DuPont Company Pontchartrain Works, HCL Recovery Unit (DuPont Pontchartrain Works 
Facility Wide Emissions Summary Table)). 
5 EPA, 2022a, https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html 
#continue (last visited Aug. 25, 2022). 
6 See Vandenberg Decl. 
7 See Suh Decl. 
8 NRC (National Research Council of the National Academies of Science, Engineering and 
Medicine (formerly the National Academy of Sciences)). 1983. Risk Assessment in the Federal 
Government: Managing the Process. National Academy Press, Washington DC, p. 7. 


6 
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https://edap.epa.gov/public/extensions/TRIToxicsTracker/TRIToxicsTracker.html#continue

https://www.epa.gov/toxics





 


     


   


     


     


    


  


    


    


   


     


   


   


   


 


    


  


        


  


 
        


 
 


  
   


 
  


    
   


Case 2:23-cv-00735-CJB-MBN Document 9-8 Filed 03/20/23 Page 8 of 62 


the EPA and other federal organizations.9 The National Academies guidance describes four steps 


in risk assessment: (1) hazard identification, which follows a weight-of-evidence approach to 


determine whether exposure to chloroprene can result in human cancer; (2) concentration-


response assessment to determine how many cancers are estimated to occur at various exposure 


concentrations; (3) exposure assessment to determine levels of public exposure; and (4) risk 


characterization to determine the specific cancer risks for the people exposed and to describe the 


overall confidence in the data.10 These four steps are systematically addressed by me and Dr. 


Vandenberg, along with Dr. Suh, in order to assess the risk from exposure to emissions of 


chloroprene from the Denka Facility. 


19. In this declaration I address the first two steps in the National Academies’ 


framework for risk assessment: (1) hazard identification; and (2) concentration-response 


assessment. Dr. John Vandenberg’s declaration discusses the last two steps in the risk assessment 


(exposure assessment and risk characterization). Additionally, Dr. Helen Suh has reviewed the 


epidemiological data which I refer to in this declaration. I have spoken with them and reviewed 


drafts of their declarations. I concur with their analyses. 


20. In regards to the first two steps (hazard identification and concentration-response 


assessment), I reevaluated the 2010 IRIS assessment for chloroprene in the following manner: 


(1) I conducted an independent review of all available chloroprene health information, starting 


9 For example: the Agency for Toxic Substances and Disease Registry (ATSDR) (De Rosa CT, 
Pohl HR, Williams M, Ademoyero AA, Chou CH, Jones DE. 1998. Public Health Implications 
of Environmental Exposures. Environ Health Perspect 106 Suppl 1, p. 369; US Environmental 
Protection Agency (EPA). 2005a. Guidelines for Carcinogen Risk Assessment. EPA630P03001F. 
Washington, DC, pp. 1-3 & 1-4; National Institute of Occupational Safety and Health (NIOSH), 
https://www.cdc.gov/niosh/topics/riskassessment/how.html [accessed September 30 2022; World 
Health Organization (WHO). 2009. Environmental Health Criteria 240: Principles and Methods 
for the Risk Assessment of Chemicals in Food. Geneva, Switzerland, p.2-1. 
10 NRC 1983, p.3. 
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with a new literature search that included post-2010 information; (2) I reviewed files provided to 


me by the U.S. Department of Justice (“DOJ”); (3) I examined data submissions to EPA under 


Section 8e of the Toxic Substances Control Act, 15 U.S.C. § 2607(e) (substantial risk notices 


from manufactures) and under the Information Quality Act, 44 U.S.C. § 3501 et seq., (i.e., 


Denka’s requests for correction and reconsideration); (4) I evaluated the methods used to 


generate and analyze data from key published studies and reports; and (5) I reviewed the 


application of this information in the 2010 IRIS Assessment. Lastly, I evaluated whether the 


available information and my independent analyses supported the conclusions drawn in the 2010 


IRIS Assessment. 


21. In particular, I reviewed the U.S. National Toxicology Program’s (NTP) studies 


of chloroprene.11 These studies form the foundation for the hazard and dose-response assessment 


11 Those studies are: 
• Melnick RL, Sills RC, Portier CJ, Roycroft JH, et al. 1999. Multiple Organ Carcinogenicity 


of Inhaled Chloroprene (2-Chloro-1,3-Butadiene) in F344/N Rats and B6C3F1 Mice and 
Comparison of Dose-Response with Butadiene in Mice. Carcinogenesis 20:867; 


• Melnick RL, Kohn MC. 2000. Dose-Response Analyses of Experimental Cancer Data. Drug 
Metab Rev 32:193-209. Melnick RL, Sills RC. 2001. Comparative Carcinogenicity of 1,3-
Butadiene, Isoprene, and Chloroprene in Rats and Mice. Chem Biol Interact 135-136:27-42; 


• Melnick RL. 2002. Carcinogenicity and Mechanistic Insights on the Behavior of Epoxides 
and Epoxide-Forming Chemicals. Ann N Y Acad Sci 982:177-189; 


• NTP. 1998. Toxicology and Carcinogenesis Studies of Chloroprene (CAS No 126-99-8) in 
F344/N Rats and B6C3F1 Mice (Inhalation Studies), NIH 98-3957, NTP TR 467. Research 
Triangle Park, NC:U.S. Department of Health and Human Services, Public Health Service 
[EPA_0028969]; 


• NTP. 2021b. Report on Carcinogens (15th): Chloroprene. Research Triangle Park, NC:US 
Department of Health and Human Services, Public Health Service; 


• Sills RC, Hong HL, Melnick RL, Boorman GA, Deveruex TR. 1999. High Frequency of 
Codon 61 K-Ras a->T Transversions in Lung and Harderian Gland Neoplasms of B6C3F1 
Mice Exposed to Chloroprene (2-Chloro-1,3-Butadiene) for 2 Years, and Comparisons with 
the Structurally Related Chemicals Isoprene and 1,3-Butadiene. Carcinogenesis 20:657; 


8 
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in the 2010 IRIS Assessment. The NTP is a federal program run by the U.S. Department of 


Health and Human Services to test, evaluate, and report on the toxicology of chemicals. In doing 


so, the NTP supports the chemical risk assessment work of other public agencies, such as the 


EPA, Food and Drug Administration, Department of Defense, and the Centers for Disease 


Control and Prevention. Additionally, state, national and international organizations rely heavily 


and uniformly on the NTP to support their chemical hazard assessments.12 The NTP has 


tremendous experience conducting bioassays; the program has evaluated more than 2,800 


environmental substances for potential human health effects. The evaluation of an individual 


chemical takes about 5 years to plan, conduct, and analyze the data, at a typical cost of more than 


4 million dollars. 


• Sills RC, Hong HL, Boorman GA, Devereux TR, Melnick RL. 2001. Point Mutations of K-
Ras and H-Ras Genes in Forestomach Neoplasms from Control B6C3F1 Mice and Following 
Exposure to 1,3-Butadiene, Isoprene or Chloroprene for up to 2-Years. Chem Biol Interact 
135-136:376-386; 


• Ton TV, Hong HH, Devereux TR, Melnick RL, Sills RC, Kim Y. 2007. Evaluation of 
Genetic Alterations in Cancer-Related Genes in Lung and Brain Tumors from B6C3F1 Mice 
Exposed to 1,3-Butadiene or Chloroprene. Chem Biol Interact 166:112-120. 


The data and methods used by the NTP are well documented, set the world’s standard for high 
quality bioassay, and comply with the National Academies views on validity (NRC 1994 p. 109, 
2009, p. ix) .Documentation includes: (1) National Cancer Institute, 1976, Technical Report -1: 
Guidelines for Carcinogen Bioassay in Small Rodents; (2) NTP, 1981, Technical Report -218: 
Monitoring Guidelines for the Conduct of Carcinogen Bioassays; (3) NTP, 2011, Specifications 
for the Conduct of Studies to Evaluation the Toxic and Carcinogenic Potential of Chemical, 
Biological and Physical Agents in Laboratory Animals; (4) NTP 2022a, NTP Process for 
Preparing the Report on Carcinogens; (5) NTP, 2022b, Handbook for Preparing the Report on 
Carcinogen Monographs. 
12 As shown by the broad representation of federal agencies on the NTP Executive Committee 
(https://ntp.niehs.nih.gov/whoweare/advisory/index.html [accessed Sept. 3, 2022]); and the 
reliance on NTP’s expertise by international organizations (e.g., Organization for Economic 
Cooperation and Development (OECD) 2009. OECD Guidelines for the Testing of Chemicals. 
https://www.oecd.org/env/ehs/testing/E451_2009.pdf , p 1 [accessed Sept. 3, 2022].) 
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22. The NTP performed several chloroprene studies which document the cancer 


response in experimental animal bioassays13 (e.g., types of tumors caused, how many tumors 


occurred at different exposure concentrations, the incidence of early deaths from cancer, how 


chloroprene induces cancer, and chloroprene’s similarity to other carcinogens (including the 


known and related human carcinogen 1,3-butadiene)) (see footnote 11 for the list of studies). 


Additionally, I reviewed the evidence that the DNA damage from chloroprene exposure seen in 


animal studies operates similarly to cause human cancer.14 All information noted here has been 


well conducted, well analyzed, extensively peer-reviewed, and published. 


23. I also reviewed the EPA’s 2010 IRIS Assessment.15 The Integrated Risk 


Information System (IRIS) is the EPA’s centralized source of chemical hazard and dose-


response or concentration-response information. IRIS assessments are an important source of 


toxicity information used by state and local health agencies, other federal agencies, and 


international health organizations.16 


13 Bioassay, as used here, is a test method to determine the potency of a substance by its effect on 
living animals (in vivo). 
14 Baugh et al. 2018 p. 154; National Cancer Institute (NCI). The RAS Initiative (https://www. 
cancer.gov/research/key-initiatives/ras); National Library of Medicine (NLM) Medline. Hras 
(https://medlineplus.gov/genetics/gene/hras), KRAS (https://medlineplus.gov/genetics/gene/kras), 
TP53 (formerly called p53) (https://medlineplus.gov/genetics/gene/tp53/#conditions) [accessed 
September 20 2022]. NTP 1998, pp. 67, 97, Appendix N [EPA_0028969]; 
15 EPA. 2010. Toxicological Review of Chloroprene (CAS 126-99-8) in Support of Summary 
Information on the Integrated Risk Information System (IRIS). EPA/635/R-09/010F. 
Washington, DC [EPA_0026997]. 
16 ATSDR 2022, Public Health Assessment Guidance Manual. Evaluate the Evidence to Examine 
Cancer Effects (https://www.atsdr.cdc.gov/pha-guidance/conducting_scientific_evaluations/ 
indepth_toxicological_analysis/EvaluateEvidenceCancerEffects.html) and “Additional 
Resources” (https://www.atsdr.cdc.gov/pha-guidance/resources/index.html); Consumer Product 
Safety Commission (CPSC). 1992. Hazardous Substances Administration and Enforcement 
Regulations. Guidelines for Determining Chronic Toxicity of Products Subject to the FHSA 
[Federal Hazardous Substances Act]. 57 Fed. Reg. 46626, 46633–37 (Oct. 9, 1992); NIOSH. 
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24. Finally, I reviewed the EPA’s residual risk determinations since 2006. There are 


approximately 70 that deal with carcinogenic risks. (See attachment 3.) A typical risk 


determination is hundreds of pages. Denka identified four of these in its Complaint for 


Declaratory and Injunctive Relief, filed in Denka Performance Elastomers v. EPA, No. 2:23-cv-


00147 (filed Jan. 11, 2023). Denka asserts that in those four instances the EPA authorized long-


term excess cancer risks of greater than 1-in-10,000. I explain in part IV below that the 


circumstances of those four risk determinations stand in stark contrast to the circumstances near 


the Denka Facility. 


Opinions 


25. The following is a complete statement of my current opinions in this matter. If 


called to testify, I could competently testify to the following to a reasonable degree of scientific 


certainty. 


I. Chloroprene is a likely and potent human carcinogen 


26. Chloroprene is a potent, multisite carcinogen, meaning that it is associated with 


the early appearance of tumors, many tumors in multiple tissues, and malignancy of observed 


tumors. Cancer is the primary endpoint of concern for human chloroprene exposures. 


27. The evidence of chloroprene’s carcinogenicity comes primarily from the NTP 


animal studies.17 The animal bioassays and their results are described below, Importantly, many 


different tumors and tumor types were observed caused by chloroprene exposures, including 


2016. Current Intelligence Bulletin 68: NIOSH Chemical Carcinogen Policy. Publication No. 
2017-100. Cincinnati, OH, 2016, pp. iii, v, 7, 23, 24, 27; WHO 2020, Environmental Health 
Criteria 240, chapter 5, p.5-21 to 5-33, 5-80; EPA 2022b (https://www.epa.gov/research-states) 
[accessed Sept. 20, 2022]. 
17 Melnick et al. 1999; Melnick and Kohn 2000. Melnick and Sills 2001; Melnick 2002. NTP 
1998 [EPA_0028969], 2021b; Sills et al. 1999, Ton et al. 2007.  
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liver and lung tumors. Similar tumor responses have been observed in humans and animals with 


increases in all tumors combined, as well as liver and lung cancer. Dr. Suh describes human 


studies in her declaration.18 


28. It is standard practice throughout the world to use animal testing to identify 


carcinogens and predict cancer risks to humans.19 Robust, positive animal cancer data in both 


sexes or more than one species is sufficient to categorize a chemical as a “likely human 


carcinogen”. The NTP studies provide ample data to conclude that chloroprene fits that category. 


Arguably chloroprene meets the definition of “carcinogenic to humans” based on strong 


evidence of the mechanism of action in humans and extensive animal evidence.20 


29. For a variety of reasons, experimental animal information is often preferred over 


human data when evaluating carcinogenic potential. The National Academies have stated: 


“Epidemiological studies—typically, comparisons of disease rates between exposed and 


unexposed populations—are not sufficiently precise to find that a substance poses a carcinogenic 


risk to humans except when the risk is very high or involves an unusual form of cancer. For this 


reason, animal studies generally provide the best means of assessing potential risks to 


humans”.21 As a result, it is often easier to observe a causal relationship, if one exists, between 


chemical exposure and cancer using animal bioassays.22 


18 ibid; EPA 2010 [221-8029]; [EPA_0026997]; Suh Decl. 
19 EPA 2005a, pp. 1-10, 1-11, 1-12, 1-15; NRC 1994, p.2; WHO 2020 p. 4-62.  
20 EPA 2005a, pp. 2-54 to 2-55 IARC 2019, p. 34. 
21 NRC 1994, p.2. 
22 Melnick RL, Thayer KA, Bucher JR. 2008. Conflicting Views on Chemical Carcinogenesis 
Arising from the Design and Evaluation of Rodent Carcinogenicity Studies. Environ Health 
Perspect 116, p.130. 
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30. The NTP studies of chloroprene are described in detail in the NTP Technical 


Report on the Toxicology and Carcinogenesis Studies of Chloroprene (CAS No. 126-99-8) in 


F344/N Rats and B6C3F Mice (Inhalation Studies).23 Specifically, groups of 50 male and 50 


female rats and mice were exposed by inhalation to chloroprene at concentrations of 0, 12.8, 32, 


or 80 ppm (i.e., 200 animals per each concentration) for 6 hours per day, 5 days per week, for 


105 weeks. At the end of the studies, complete examinations for pathology and microscopic 


examinations of all major tissues for cancer were conducted. All phases of the studies are 


submitted to an independent quality control audit. The studies, in their entirety, also are 


externally peer-reviewed.24 


31. Statistically significant increases in tumors were observed in both sexes and two 


species of animals in the NTP 2-year inhalation bioassays. Further elevating cancer concerns 


were: (1) an early appearance of tumors and early tumor-related deaths; (2) an increased in a 


wide variety of tumor types (12 types), and (3) tumors were observed at all exposure 


concentrations.25 Taken together, these data indicated that chloroprene is a potent carcinogen, of 


substantial concern.26 


32. The NTP studies are of the highest quality and provide sound, reliable 


experimental data. The studies were: (1) well-planned, and well-conducted; (2) used established 


and widely accepted procedures; (3) data were appropriately analyzed; and (4) the studies were 


23 NTP 1998 [EPA_0028969]. 
24 ibid, pp. 27-28. 
25 ibid, pp. 97-98. 
26 ibid, pp. 93, 96, 97; EPA 2010, p.103 [EPA_0026997]. EPA used the NTP data from female 
mice to calculate the human cancer potency estimate (also called the Inhalation Unit Risk 
(IUR)), which is an estimate of how many cancers result from lifetime exposure to one µg/m3 
(microgram/cubic meter of air) of airborne chloroprene. 
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extensively reported and peer-reviewed. Consequently, I am highly confident in the quality and 


reliability of the NTP chloroprene report and the associated NTP papers.27 


33. It is my opinion, and the opinion of NTP and EPA, that chloroprene is a potent, 


multisite carcinogen and cancer is the primary endpoint of concern for human chloroprene 


exposure. 


A. The mechanism by which chloroprene causes cancer is 
understood 


34. Cancer is caused by damage to the DNA in cells. This damage is called a 


“mutation.” A cell or cells with certain mutations begin to grow out of control and can invade 


other tissues. This is the definition of malignant cancer. As a damaged cell divides into more new 


cells, the cancer-causing mutations are replicated in the new cells, continuing the cancerous 


growth. 


35. Chloroprene mutates DNA, particularly the Ras and Tp53 (formerly called p53) 


genes as reported in multiple studies.28 


36. The RAS and TP53 genes29 have been identified by the National Cancer Institute 


as “cancer driver mutations” which means that they are central in cancer occurrence for many 


different tissues. Notably, more than 30% of all human cancers are driven by mutations of the 


RAS genes, and more than 50% of all human cancer are driven by mutations of the TP53 gene.30 


27 Melnick et al., 1999; Melnick and Sills 2001; Melnick 2002; NTP 1998 [EPA_0028969]; Sills 
et al. 1999, 2001; Ton et al. 2007. 
28 NTP 1998, pp. 67, 97, Appendix N [EPA_0028969]; Sills et al. 1999, 2001; Ton 2007. 
29 By convention, human genes are reported in all capital letters and italicized, e.g., RAS; 
nonhuman mammals’ genes are designated with a capital first letter only and italicized, e.g., Ras. 
Almost all genes are common to all mammals. 
30 Baugh EH, Ke H, Levine AJ, Bonneau RA, Chan CS. 2018. Why Are There Hotspot Mutations 
in the Tp53 [p53] Gene in Human Cancers? Cell Death & Differentiation 25, p. 154; NCI 2020, 
p. 1. 
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37. This information shows that chloroprene has a well-understood mechanism for 


causing cancer, supported by animal and human data.31 This is compelling additional evidence 


that chloroprene causes cancer in humans.32 


B. Chloroprene's chemical structure is similar to other known 
human carcinogens. 


38. Knowing how the structure of a chemical is related to its biological activity is also 


important in understanding how related groups of chemicals can cause cancer (called structure-


activity relationships). Additional evidence that chloroprene causes cancer is provided by: (1) its 


structural similarity to other known human carcinogens (e.g., 1,3-butadiene and vinyl chloride); 


and (2) the knowledge that all three chemicals (1,3 butadiene, vinyl chloride, and chloroprene) 


cause similar mutations in DNA (Ras gene damage). Taken together this is additional persuasive 


evidence that chloroprene is a human carcinogen. 33 


C. Infants and children younger than 16 are particularly vulnerable 
to carcinogens like chloroprene 


39. It is standard practice in the risk assessment field to consider differences in the 


effects of given chemical exposures, when feasible, among different groups of people.34 People 


differ in their susceptibility to the effects of exposures because of such factors as age, genetics, 


31 Melnick RL. 2002, pp. 177-179, 186; NCI 2022; NLM 2022; NTP 1998, pp. 67, 97, Appendix 
N [EPA_0028969]; Sills et al. 1999, 2001; Ton et al. 2007. 
32 EPA 2005a pp. 2-54 to 2-55; International Agency for Research on Cancer. 2019. 
Identification of Carcinogenic Hazards to Humans: Preamble. (IARC Monographs on the 
Identification of Carcinogenic Hazards to Humans). Lyon, France, pp. 2, 33-34. 
33 NTP 1998, pp. 67, 97, 87, Appendix N [EPA_0028969]; EPA 2010, pp. 4, 109, 130, 145 
[EPA_0026997]; Melnick RL. 2002, pp. 178-179 & 185-186. NCI 2020; NLM 2020 KRAS 
(https://medlineplus.gov/genetics/gene/kras) [accessed Sept. 20, 2022]. 
34 EPA Risk Assessment. Types of Questions Human Health Assessments Address. NRC 2009 
pp. 9, 45, 76, 110, 120, 131, etc. 
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preexisting diseases, other chemical exposures, etc. Sensitive populations may be 10-100 times 


more sensitive to cancer than the average person.35 


40. “There is direct evidence that children are more susceptible than adults to at least 


some kinds of carcinogens, including certain chemicals and various forms of radiation.”36 


Consequently, children have long been a population of particular concern. In 1994, the NRC 


recommended that the “EPA should assess risks to infants and children whenever it appears that 


their risks might be greater than those of adults.”37 In 1997, a Presidential Executive Order was 


signed instructing all federal agencies: (a) to make it a high priority to identify and assess 


environmental health risks that may disproportionately affect children; and (b) to ensure that its 


policies, programs, activities, and standards address disproportionate risks to children that result 


from environmental health risks.38 As part of its response, the EPA published the Supplemental 


Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens. This guidance 


recommends specific adjustments to the cancer potency factors for mutagenic carcinogens and is 


applied in all such risk assessments, including chloroprene, conducted since 2005.39 (Application 


of adjustments to chloroprene are discussed in paragraphs 49-50.) The EPA and the Department 


of Health and Human Services also co-chair President’s Task Force on Environmental Health 


35 Susceptibility is defined by the National Academies as “the capacity to be affected” Certain 
groups appear to be 10-100 times more sensitive than the average person, although 10-20 times 
increase sensitivity is more common for cancer (NRC 2009, pp. 97, 109). 
36 WHO (World Health Organization). 2006. Environmental Health Criteria 237: Principles for 
Evaluating Health Risk in Children Associated with Exposure to Chemicals. p.115. 
37 NRC. 1994. Science and Judgment in Risk Assessment, p.11. 
38 FR 62, 19885 April 23, 1997. 
39 EPA 2005b. Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to 
Carcinogens. EPA/630/R-03/003F. Washington, DC. 
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Risks and Safety Risks to Children, which coordinates federal efforts across all agencies to 


protect children’s health. 


41. Children are more susceptible than adults to carcinogens like chloroprene, and 


consequently, are at considerably greater risk of cancer caused by exposure to chloroprene. 


Additionally, childhood exposures also shorten the time to the first appearance of tumors. This is 


primarily because the more rapid cell division that occurs during early life results in: (1) more 


rapid expansion of mutated cells that lead to cancer; and (2) less time to repair DNA mutations. 


The young also may not have well-developed defense mechanisms to fight cancer (e.g., less 


robust DNA repair capabilities and immune surveillance). Infants and children are also more 


susceptible to chloroprene causing risks because they breathe in more chloroprene relative to 


their body mass than adults. Cancer does not appear immediately after it starts but takes time to 


develop (called latency). DNA damaged cells are reproducing, changing, and expanding in 


number; this process generally accelerates with time. It is not until this process has gone on for 


some time, typically years, that cancer becomes clinically evident and is diagnosed. Cancer 


latency generally is between 2.2 and 57 years depending on the chemical, tumor, and exposure 


characteristics; however, certain childhood cancers are seen within 0.4–10 years.40 The onset of 


cancer varies substantially among individuals. The full impact of early-life exposures will not be 


seen for years into the future. 


40 Howard J. 2015. 9.11 Monitoring and Treatment: Minimum Latency & Types or Categories of 
Cancer. https://www.cdc.gov/wtc/pdfs/policies/WTCHP-Minimum-Cancer-Latency-PP-
01062015-508.pdf; US Environmental Protection Agency. 2005b. Supplemental Guidance for 
Assessing Susceptibility from Early-Life Exposure to Carcinogens. EPA/630/R-03/003F. 
Washington, DC, p. 2. 
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D. A person’s risk of cancer risk increases predictably with 
increased exposure to chloroprene 


42. It is known that all chloroprene exposures pose cancer risks, those risks can be 


predicted, and the risks increase with increasing exposure. This is true for all mutagenic 


carcinogens. As stated by the National Academies, “[f]or carcinogens, it has generally been 


assumed that there is no threshold of effect.” In other words, all exposure concentrations (i.e., > 


0]) pose some risk.41 Consequently, anyone exposed to chloroprene is at some increased risk for 


a wide variety of tumors, as shown by increased all cancer mortality and lung and liver cancers 


seen in both humans and animals. 


43. Mutagens, like chloroprene, cause damage to DNA. This is true even if exposure 


stops. As a DNA damaged cell divides into more new cells, the cancer-causing mutations are 


replicated in the new cells, perpetuating the risk in these new cells. Consequently, increased risks 


for mutagenic carcinogens are known to extend over a lifetime, even if exposures stop.42 


E. Detection of chloroprene in urine 


44. I have reviewed a report on the presence of urinary metabolites detected in urine 


samples from volunteer individuals living near the Denka Facility [TORTS0000016]. The 


detection of urinary biomarkers is an accepted technique for detecting exposure to specific 


41 NRC 2006 pp. 6, 245; 2009 p.6, 118; EPA 2005a, p. 1-11, NIOSH 2016 pp. vi, 20, WHO 2020 
pp. 5-43.  
42 Halmes NC, Roberts SM, Tolson JK, Portier CJ. Reevaluating cancer risk estimates for short-
term exposure scenarios. Toxicol Sci. 2000 Nov;58(1):32-42. doi: 10.1093/toxsci/58.1.32. 
PMID: 11053538; Howard J. 2015. 9.11 Monitoring and Treatment: Minimum Latency & Types 
or Categories of Cancer. https://www.cdc.gov/wtc/pdfs/policies/WTCHP-Minimum-Cancer-
Latency-PP-01062015-508.pdf; National Research Council. 2006. Health Risks from Exposure to 
Low Levels of Ionizing Radiation: BEIR VII Phase 2. Washington, DC: The National Academies 
Press. Also, see exhibit 4. 


18 



https://www.cdc.gov/wtc/pdfs/policies/WTCHP-Minimum-Cancer

https://10.1093/toxsci/58.1.32





 


       


  


  


   


    


 


  


     


      


   


    


  


 


   


  


   


 
  


 
   


 
   


 
     


Case 2:23-cv-00735-CJB-MBN Document 9-8 Filed 03/20/23 Page 20 of 62 


chemicals.43 Importantly, one detected metabolite reported present in the urine samples is 


specifically linked to chloroprene exposure (chloro-2-hydroxy-3-butenyl mercapturic acid (Cl-


MA-III) [TORTS0000016; Eckert et al. 2013]44. Several other metabolites linked to chloroprene 


and/or butadiene exposures are also reported in the urine of individuals living near the facility. 


The presence of these metabolites indicates that chloroprene has entered the bodies of people 


living near the facility. 


II. The IRIS Program and its Findings 


45. In September 2010, the EPA’s IRIS program completed an assessment of 


chloroprene’s human health effects, i.e., the 2010 IRIS Assessment. 


46. The IRIS program was created by the EPA in 1985 to characterize the health 


hazards of chemicals found in the environment and is staffed by experts in various scientific 


disciplines such as toxicology, epidemiology, and pharmacokinetics. The EPA’s process for 


developing an IRIS assessment entails years of work, including multiple layers of scientific peer 


review.45 For example, the IRIS assessment for chloroprene was reviewed by scientists within: 


the EPA’s Office of Research and Development; the EPA regulatory programs; other federal 


agencies; the White House; and independent scientific peer reviewers. The public also has an 


opportunity to review and comment on the assessment. IRIS assessments are recognized as the 


43 National Research Council. 2006. Human Biomonitoring for Environmental Chemicals. 
Washington, DC: The National Academies Press. https://doi.org/10.17226/11700. 
44 Eckert E, Leng G, Gries W, Göen T. 2013. Excretion of mercapturic acids in human urine after 
occupational exposure to 2-chloroprene. Arch Toxicol 87:1095-1102. 
45 EPA. 2022c. Process for Developing IRIS Health Assessments. Integrated Risk Information 
System (IRIS), https://www.epa.gov/iris/basic-information-about-integrated-risk-information-
system#process [accessed Sept. 3, 2022]. 
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“gold standard” in chemical assessments for evaluating cancer risks46 and are a risk assessment 


resource (for both chemical-specific assessments and risk assessment methods) for other 


organizations, such as state and local health agencies, other federal agencies, and international 


health organizations.47 


47. In its 2010 IRIS Assessment, the IRIS program utilized high-quality scientific 


data and analyzed those data using methods that are standard throughout the U.S. federal 


government and international organizations.48 The protocols the IRIS program applied in 


conducting its chloroprene assessment follow recommendations from the National Academies 


46House Committee on Science, Space and Technology (Chair), 2022. EPA IRIS Release of Draft 
Formaldehyde Assessment. https://science.house.gov/news/press-releases/chairwoman-johnson-
statement-on-epa-iris-release-of-draft-formaldehyde-assessment [accessed Sept. 3, 2022]. 
47 ATSDR 2022, “Evaluate the Evidence to Examine Cancer Effects” and “Additional 
Resources”; Consumer Product Safety Commission (CPSC). 1992. Hazardous Substances 
Administration and Enforcement Regulations. Guidelines for Determining Chronic Toxicity of 
Products Subject to the FHSA [Federal Hazardous Substances Act]. 57 Fed. Reg. 46,626 (Oct. 9. 
1992), pp. 46,633, 46,634, 46,646, 46,652, 46,653, 46,656, 46,659 etc; NIOSH. 2016. Current 
Intelligence Bulletin 68: NIOSH Chemical Carcinogen Policy. Publication No. 2017-100. 
Cincinnati, OH, 2016, pp. iii, v, 7, 23, 24, 27; WHO 2020, Environmental Health Critieria 240, 
chapter 5, p.5-21 to 5-33, 5-80; EPA 2022b (https://www.epa.gov/research-states [accessed 
Sept. 20, 2022]. 
48ATSDR 2022, Public Health Assessment Guidance Manual. “Evaluate the Evidence to 
Examine Cancer Effects” (https://www.atsdr.cdc.gov/pha-guidance/conducting_scientific_ 
evaluations/indepth_toxicological_analysis/EvaluateEvidenceCancerEffects.html) and 
“Additional Resources” (https://www.atsdr.cdc.gov/pha-guidance/resources/index.html); 
Consumer Product Safety Commission (CPSC). 1992. Hazardous Substances Administration and 
Enforcement Regulations. Guidelines for Determining Chronic Toxicity of Products Subject to 
the FHSA [Federal Hazardous Substances Act]. 57 Fed. Reg. 197, 46633 (October 9, 1992), 
p.46634, 46646, 46652, 46653, 46656, 46659 etc; NIOSH. 2016. Current Intelligence Bulletin 
68: NIOSH Chemical Carcinogen Policy. Publication No. 2017-100. Cincinnati, OH, 2016, pp. 
iii, v, 7, 23, 24, 27; WHO 2020, Environmental Health Critieria 240, Chapter 5, p.5-21 to 5-33, 
5-80; EPA 2022b (https://www.epa.gov/research-states [accessed Sept. 20, 2022]. 
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(as described in paragraph 12 above).49 The specific applications to chloroprene have also been 


extensively reviewed and accepted by independent scientific panels.50 


48. I find the 2010 IRIS assessment to be thorough and scientifically accurate. The 


2010 IRIS Assessment, which was based on an exhaustive review and analysis of available 


health studies and toxicological information about chloroprene, concluded that chloroprene is 


both a potent and a likely human carcinogen. 


49. A critical part of any risk assessment is being able to predict cancer risks for a 


specific chemical at various exposure concentrations. This is done with the development of the 


human cancer potency estimate called the Inhalation Unit Risk (IUR). The IUR is an estimate of 


how many human cancers are likely to result from lifetime exposure to one microgram of 


chloroprene in a cubic meter of air (1 µg/m3). The EPA used the NTP data from female mice to 


calculate the human cancer potency estimate.51 


49 NRC 1983, 1994, 2009.  
50 Versar. 2010. External Peer Review Meeting on the Toxicological Review of Chloroprene -
Final Reviewers’ Comments. Washington, DC:U.S. Environmental Protection Agency; Versar. 
2020. External Peer Review of a Report on Physiologically Based Pharmacokinetic (PBPK) 
Modeling for Chloroprene and a Supplemental Analysis of Metabolite Clearance. Washington, 
DC:U.S. Environmental Protection Agency [EPA_0030193 and EPA_0027143]. https://cfpub. 
epa. gov/ncea/risk/recordisplay.cfm?deid=349015; Versar. 2021. Comment Report Follow up – 
External Peer Review of a Report on Physiologically Based Pharmacokinetic (PBPK) Modeling 
for Chloroprene and a Supplemental Analysis of Metabolite Clearance. HERO ID: 9959766. 
Washington, DC:U.S. Environmental Protection Agency [EPA_0027370]. 
51 For 12 statistically elevated tumor types reported in the NTP studies, there is less than a 5% 
chance that the tumors are not related to chloroprene (Melnick 1999, pp. 871 & 873). 


21 



https://cfpub





 


       


    


    


    


   


  


 


 


    


   


 
    


  
 


 
 


  


     


      


   


   


   


   


 


= 


Case 2:23-cv-00735-CJB-MBN Document 9-8 Filed 03/20/23 Page 23 of 62 


50. In the 2010 IRIS Assessment, the human cancer potency estimate (i.e., the IUR) 


reported for chloroprene is 5-in-10,000 cancer cases per µg/m3 of lifetime exposure (95% upper 


bound). 52 In other, words five excess cancer cases are estimated to occur for every 10,000 


people exposed for a 70-year lifetime to one µg/m3. To calculate cancer risks the IUR is 


multiplied by average exposure concentrations. Example calculations are provided in Table 1. 


These example exposure concentrations can be replaced with actual exposure data, such as air 


monitoring data, to determine site-specific estimates of lifetime risk in an exposed population. 


51. The chloroprene IUR (5-in-10,000 per µg/m3) appropriately includes required 


adjustments for increased sensitivity in early life (infancy and childhood) to carcinogens.53 It is 


standard practice at the EPA and elsewhere to use Age-Dependent Adjustment Factors (ADAFs) 


Table 1. Inhalation Unit Risk (IUR) x Exposure Concentration (EC) Lifetime Cancer Risk 


IUR (risk per µg/m3) EC Lifetime Cancer Risk 


5.0 x 10-4 2.0 µg/m3 1 in 1,000 


5.0 x 10-4 1.0 µg/m3 5 in 10,000 (1 in 2,000) 


5.0 x 10-4 0.2 µg/m3 1 in 10,000 


5.0 x 10-4 0.02 µg/m3 1 in 100,000 


52 For the IUR, there is less that a 5% chance the “true” risk is greater than the IUR. 
Additionally, the average risk (central tendency) and the 95% upper bound do not differ 
substantially (2.2 x 10-4 vs. 2.7 x 10-4) (EPA 2010, p. C39 [EPA_0026997]). At the average or 
central tendency, 50% of the population is expected have higher that estimated risks and 50% of 
the population is expected to have lower than estimated risks. 
53 EPA 2005b p.26; EPA 2010 pp. 111-112, 137-138, 148 [EPA_0026997]. 
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to more accurately estimate risks to children’s health.54 As discussed above, there are biological 


differences that make children considerably more susceptible to the effects of carcinogens 


compared to adults. The ADAFs used in the 2010 IRIS Assessment were developed using animal 


and human studies comparing the difference between responses to chemical exposure from early 


life (here defined as 0-16 years) exposure vs. adult exposure. The ADAFs were not based 


specifically on chloroprene; they were based on many other compounds. Attachment 4 is a list of 


chemicals utilized in the development of the ADAFs for which there are both early-life and adult 


exposures reported in the same animal experiment. The World Health Organization also 


reviewed studies available at the time and concurred with the EPA’s identification of increased 


carcinogenic risks for children.55 More recent analyses have only confirmed increased sensitivity 


of early life stages to carcinogens.56 


52. Cancer risk estimates developed based on adult-only exposures are unlikely to be 


protective of children. To address this issue the EPA developed and applies the ADAFs in all 


mutagenic carcinogen risk assessments. The EPA’s guidance on early life exposure to 


54 ATSDR 2022. Evaluate the Evidence to Examine Cancer Effects; EPA 2005b; 
OEHHA (California Office of Environmental Health Hazard Assessment), Sandy MS, 
Sherman CD, Tomar RS, Zeise L. 2009. In Utero and Early Life Susceptibility to 
Carcinogens: The Derivation of Age-at-Exposure Sensitivity Measures. https://oehha. 
ca.gov/media/downloads/crnr/appendixjearly.pdf, [accessed Sept. 3, 2022]. 
55 WHO 2006 p. 116-128. 
56 American Academy of Pediatric. Council on Environmental Health, Roberts JR, Karr CJ, 
Paulson JA, Brock-Utne AC, Brumberg HL, et al. 2012. Pesticide Exposure in Children. 
Pediatrics 130, p.1; Carpenter DO, Bushkin-Bedient S. 2013. Exposure to Chemicals and 
Radiation During Childhood and Risk for Cancer Later in Life. J Adolesc Health 52, p. S 21-
S22; Dzubow R, Fields C, Ginsberg G, Sandy M, Mabson M, Foos B. 2019. Comparison of 
Carcinogenic Potency across Life Stages: Implications for the Assessment of Transplacental 
Cancer Risk. J Toxicol Environ Health A 82, p. 779. OEHHA 2009, p.1 Rice JM HZ. 2019. Age 
and Susceptibility. In: Tumour Site Concordance and Mechanisms of Carcinogenesis,Vol. 
Chapter 20,  (Baan RA SB, Straif K, ed). Lyon (FR):IARC Scientific Publications, p 1. 
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carcinogens establishes ADAFs for three specific age groups: 10-fold greater for <2 years; 3-fold 


greater for 2 to <16 years, and no adjustment for 16 years and above. The impact of the ADAFs 


on childhood risks is discussed further by Dr. Vandenberg.57 


53. I agree with the EPA’s 2010 IRIS Assessment of chloroprene and conclude that 


chloroprene is “likely to be carcinogenic to humans” based primarily on: (1) the many and wide 


varieties of cancers seen in two species and both sexes of animals exposed to chloroprene in the 


NTP studies; and (2) an understanding of how chloroprene can mutate DNA and then cause 


cancer in animals or humans; and (3) the similarity of chloroprene to other known human 


carcinogens. The peer-reviewed epidemiological literature also supports findings from 


experimental animal studies that show chloroprene is a likely human carcinogen.58 I also agree 


with the EPA estimate of the IUR, including the use of ADAFs. 


54. My conclusions are based on my review of the scientific literature. The available 


information utilized in forming my conclusion is of high quality and most informative 


concerning the cancer-causing potential of chloroprene. The methods used are validity tested to 


the extent possible with available data, and the studies are extensively peer-reviewed and 


published. Appropriate statistical analyses were conducted to characterize confidence in the data 


and potential error rates. Well-documented standards are controlling the operations conducted in 


the studies, and there is widespread acceptance of the approaches and results in the broad 


scientific community. 


57 See Vandenberg Decl. 
58 Suh Decl. 
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III. No post-2010 science undermines my conclusions or those of the 2010 
IRIS Assessment 


55. My conclusions about chloroprene’s hazards, causal mechanisms, concentration-


response, and the IUR are based on a complex body of evidence that I have reviewed to assess 


the human health effects of chloroprene exposure. Information that has become available since 


the EPA’s 2010 IRIS Assessment does not undermine my conclusions or those of the EPA. 


56. One criticism of the 2010 IRIS Assessment is that it does not use a 


physiologically based pharmacokinetic (PBPK) model. PBPK models are constructed using a 


series of differential equations that are informed by estimates of physiological variables (e.g., 


blood flow, distribution of the chemical to various tissues) and are used to relate the amount of 


chemical exposure to the amount of chemical found in the blood and organs at different points in 


time. When sufficiently robust models are available, the EPA prefers to use these types of 


models to estimate doses to various organs and facilitate extrapolation between humans and 


animals. However, in conducting its assessment of chloroprene, the EPA determined that the 


PBPK model available in 201059 was not sufficiently developed for this purpose, based on a 


review by a panel of scientific experts, including experts in PBPK modeling.60 The EPA 


revisited this question several times between 2020 and 2022, in response to multiple requests by 


Denka to adopt a PBPK model that its consultant Ramboll had developed. In response to 


Denka’s requests, the EPA arranged for independent reviews of Denka’s updated PBPK models 


by a different panel of scientific experts. The conclusion of the EPA, based on the panel’s 


59 Himmelstein MW, Carpenter SC, Evans MV, Hinderliter PM, Kenyon EM. 2004a. Kinetic 
Modeling of beta-Chloroprene Metabolism: II. The Application of Physiologically Based 
Modeling for Cancer Dose Response Analysis. Toxicol Sci 79:28-37 [EPA_0027607]; 
Himmelstein MW, 2010. ß-Chloroprene: In Vitro Rate Constants for Metabolism in Liver, Lung, 
and Kidney Microsomes. IISRP-17520-1388 [EPA 0027467]. 
60 Versar 2010. 
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findings, was that the more recent model also was not sufficiently developed for use in 


estimating chloroprene risks.61 


57. Although I do not have direct expertise in the development of PBPK models, I 


understand their purpose and how they are used in assessing the toxicological effects of 


chemicals. It is also my opinion, based on my review of the EPA’s engagement with Denka 


about its PBPK model, that the EPA’s process for reviewing Denka’s PBPK model was robust, 


fair, and included the necessary experts to properly evaluate the model’s validity and readiness 


for use. 


IV. Controlling Denka’s emissions would be consistent with EPA’s residual 
risk decisions 


58. The Clean Air Act requires EPA to make residual risk decisions with respect to 


hazardous air pollutants.62 Residual risk decisions are made after the EPA has developed 


technology-based standards for a particular industry. The purpose of the residual risk decision is 


to determine whether more stringent standards are necessary to protect public health after 


technology-based standards are applied. 


59. The EPA’s stated policy regarding excess cancer risk from exposure to 


carcinogens is as follows: “EPA believes that MIR [maximum individual risk]63 levels greater 


than approximately 1 X 10-4 [1-in-10,000] are presumptively unacceptable but that the risk 


estimates must be considered in light of all the relevant health information and the uncertainty in 


61 Versar 2020 [EPA_0030193], 2021 [EPA_0027370]. 
62 42 U.S.C. § 7213(f)(2). 
63 Definition of MIR (Maximum Individual Risk): “An MIR represents the highest estimated risk 
to an exposed individual in areas that people are believed to occupy” (EPA, Report to Congress, 
1999, p. 45, EPA-453/R-99-001). 
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the risk assessment” (emphasis added) (54 FR38059). The EPA has been consistent with this 


policy in its residual risk decisions.  


60. I reviewed approximately 70 residual risk decisions. In only four of 


approximately 70 residual risk decisions, the EPA concluded that MIRs in excess of 1-in-10,000 


were acceptable. In those cases, the EPA concluded either that the MIRs were overstated due to 


poor emission data, or no or few people living in the estimated high exposure areas. 


61. In 1989, for Coke By-Product Recovery Plant, the benzene NESHAPs authorized 


a maximum risk of 2-in-10,000. However, the Federal Register notice regarding that residual risk 


decision explains, “The EPA considers this MIR to be in the acceptable range after considering 


several factors. First, the long-term emissions and, therefore, the MIR are likely to be 


overstated… Thus, EPA believes the MIR is not likely to be much different than the benchmark 


of approximately 1 X 10-4 even though the EPA is unable to quantify these uncertainties and, 


therefore, adjust the MIR for this source category” (54 Fed. Reg. 38,051-38,052). The 


overstatement of long-term emissions was subsequently confirmed by the industry in Public 


Comments.64 


62. In 2005, for Coke Oven Batteries, the EPA authorized a risk of 2.7-in-10,000 (70 


Fed. Reg. 19992 (2005)). However, the Federal Register notice regarding that residual risk 


decision explains “We [EPA] considered the level of risk from the limits in the 1993 national 


emission standards (i.e., 200 in a million) to be acceptable after considering several factors (69 


Fed. Reg, 48,347–48,350). These factors included … the number of people for whom cancer risk 


64 EPA 1989. Benzene Emissions from Coke By-Product Recovery Plants, Benzene Storage 
Vessels, Equipment Leaks, and Ethylbenzene/Styrene Process Vents - Background Information 
and Responses to Technical Comments for the 1989 Final Decisions, pp. 6-16 to 6-18, EPA-
450/3-89-31, August 1989, available at https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey 
=00002GBM.txt 
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levels are greater than 100 in a million (less than 10 people)” (70 Fed. Reg. 19,993).  


Additionally, the uncertainty analysis described here indicates that the maximum individual 


risks, while possibly higher, are likely to be below the unacceptable risk level of 100 in a 


million”. 


63. In 2006, for Dry Cleaning Facilities, the EPA authorized a risk from 


perchloroethylene of 2-in-10,000. 71 Fed. Reg. 42,723 (2006). However, the Federal Register 


notice regarding that residual risk decision explains “…it is likely that no actual persons are 


exposed to PCE emissions from major sources causing cancer risk levels above 100-in-1 million. 


Among the exposed population of 9 million individuals, a maximum of 2 people are estimated to 


be exposed at risk levels of more than 100-in-1 million.” (71 Fed. Reg. 42,731). 


64. In 2020, in the EPA’s Miscellaneous Organic Chemical Manufacturing Residual 


Risk and Technology Review, the EPA authorized a risk of 2-in-10,000 (85 Fed. Reg. 49,084 


(2020)).” However, the Federal Register notice regarding that residual risk decision explains, 


“…certain uncertainties, [regarding the equipment leak emissions, the uncertainties inherent in 


all risk assessments […i.e., the emissions dataset, dispersion modeling, exposure estimates] the 


proposed risk assessment is more likely to overestimate rather than underestimate the risks” (85 


Fed. Reg. 49,094). The EPA further explained, “We estimated that the baseline cancer MIR of 


400-in-1 million would be reduced to 200-in-1 million for actual emissions…. There would be 


107 people estimated to have a cancer risk greater than 100-in-1 million, down from 860 people 


in the baseline scenario” (85 Fed. Reg. at 49,096). The EPA also indicated that “no other safe 


controls were identified to further reduce risks” (85 Fed. Reg. at 49,102). 
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65. In no instance did the estimated MIRs exceed 2.7-in-10,000 and a total of 119 


people or less were expected to be exposed to above 1-in-10,000 around at all facilities 


combined. 


66. This is in stark contrast to the Denka facility. As described in Dr. Vandenberg’s 


and Dr. Black’s declarations65, the Denka Facility risks are substantially greater (up to 14-


in-10,000), and many more people live in high exposure areas (approx. 15,000–17,000 people, 


including approx. 3,000–4,000 children). Additionally, the Denka risk assessment is much more 


certain, based on measured air concentrations, compared to other residual risk evaluations based 


on modeling data and for which no monitoring data is available. Cancer risks such as Denka’s 


invariably have been considered unacceptable and additional control required to reduce facility 


emissions and risks. 


Conclusion 


67. In summary, I have reviewed the available toxicological information on cancer 


related to chloroprene exposures, including post-2010 information. It is my opinion that the 


health assessment information presented in the 2010 IRIS Assessment is scientifically sound and 


reliable for assessing cancer risks in humans. This judgment is based on the fact that: (1) the data 


and analyses supporting the risk estimate are of high quality, extensively reviewed and 


published66, and developed using standard, generally accepted protocols; (2) to the extent 


feasible the validity of the findings has been tested67; (3) appropriate statistical analyses have 


65 See Vandenberg Decl. and Black Decl. 
66 Baugh et al. 2018, p. 154; Gwinn 2022 [EPA_0027581], EPA 2005a,b, 2010; Orme-Zavaletta 
2018; Melnick et al. 1999; Melnick and Sills 2001; Melnick 2002; NCI 2022; NLM 2022; NTP 
1998 [EPA_0028969], 2021; Sills et al. 1999, 2001; Ton et al. 2007; Versar 2010, 2020 
[EPA_0030193], 2021 [EPA_0027370].  
67 NRC 2009. Footnote 12, p. 9. 
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been applied, potential error rates calculated and reported68
; and (4) there is wide acceptance 


within the relevant scientific community of the data and methods used in the 2010 IRIS 


Assessment. 69 The 2010 IRIS assessment presents a list of uncertainties for the IUR that apply to 


chloroprene as well as to most other chemical assessments (EPA, 2010). Those uncertainties do 


not change my opinions. It is also my opinion that studies published since 2010 do not change 


my confidence in the conclusions reached in the IRIS assessment (2010); this is consistent with 


the EPA's views on the subject. 70 


68. I have communicated with Dr. Vandenberg and provided him with: (1) my 


analyses of chloroprene's hazards (i.e., Can chloroprene cause cancer?); and (2) the 


concentration-response assessment (i.e., How many excess cancers are estimated to occur at 


various chloroprene exposure concentrations?). This information is used in the first two steps of 


a risk assessment. He in turn conducted the last two steps in the risk assessment: (3) exposure 


assessment (How much public exposure to chloroprene occurs?) and ( 4) the risk characterization 


(What are the risks to the public around the Denka Facility and how confident are we in the 


data?). 


I declare under penalty of perjury that the foregoing is true and correct. 


Executed on: 03 IO 7 / 90.:Z 3 
; 1 


Dr. Ila Cote 


68 Footnote 49. p. 20. 
69 The NTP maintains a Board of Scientific Counselors for independent advice and reviews. The 
Board members are well regarded experts in their fields. Members that reviewed the draft NTP 


Technical Report of Chloroprene (TR-467) (1996) are listed on p. 15 of the final report NTP 
1998 [EPA_0028969]. Reviewers for the 2010 IRIS assessment are listed on p. 1 (2010). 
Subsequent reviewers are listed on the first page of the peer-review reports (Versar 2020 
[EPA_0030193], 2021 [EPA_0027370]). 


70 Gwinn 2022 [EPA_0027581]; Orme-Zavaleta 2018. 
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Attachment 1 


Ila L. Cote, Ph.D. 


Synopsis 


• Over 30 years of experience as a toxicologist, risk assessor, science advisor, and manager. 
• Conducted, oversaw, and advised on the development of many human health risk 


assessments for governments, environmental groups, and industry. 
• Extensive experience evaluating and managing multi-million dollar science research 


programs and products used directly in impactful decision-making. 
• Broad experience communicating complex information to various audiences, including the 


White House and Congressional staff, the National Academy of Sciences, industry, and the 
public. 


Employment 


• Adjunct Faculty, University of Colorado, School of Public Health, Department of 
Environmental and Occupational Health, Aurora, CO, 2019-present. Teach undergraduate 
and graduate classes in Environmental Health, and Environmental Public Policy. 


• Lecturer, Rutgers University, Environmental and Occupational Health Sciences Institute, 
New Brunswick, NJ, 2017-present. Teach intensive Toxicology Risk Assessment Boot 
Camp; participants range from undergraduates to professionals. 


• Associate, Risk Sciences International, Ottawa, CN, 2018-2021. Provide scientific, risk, and 
decision-support services for public and private clients, focusing on public health and 
ecological risks associated with chemical exposures. Advise on public administration and 
environmental regulation, including testing. Recent projects include evaluating endocrine 
disruptor health risks and a proposed government strategy for testing and regulating. 


• Senior Science Advisor to the Director, US Environmental Protection Agency (EPA)’s 
National Center for Environmental Assessment, Washington, DC, 2011-2017.  Oversaw 
scientific analyses and policy development for nationally important health and environmental 
assessments (e.g., particulate matter, ozone, arsenic, and manganese). Coordinated with 
various federal and state stakeholders, the public, and industry, and supported regulatory 
decision-making. Communicated vital research findings and science policies to widely varied 
audiences, including the National Academy of Sciences, White House, and Congressional 
staff. Improved mode of action and dose-response assessment methodologies for complex-
acting chemicals such as arsenic. Directed the development of a framework to facilitate the 
integration of advanced biological data into chemical testing and health assessment (see Cote 
et al., 2016, 2017, 2019, Krewski et al., 2014, 2020). Led several international delegations 
focused on scientific collaborations, risk assessment, and national policy development in the 
Middle East, South Asia, and Latin America. 
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• Senior Research Fellow (sabbatical), University of Colorado, Center for Science & 
Technology Policy Research, and Department of Cellular, Molecular and Developmental 
Biology, Boulder, CO, 2009-2010.  Conducted research into the uses of advanced molecular 
biology to inform chemical testing and environmental management. Collaborated with 
various experts to refine applications and develop science policies. This led to a proposed 
new method at the EPA, implemented as a prototype in a significant assessment. 
Acting Division Director, EPA National Center for Environmental Assessment, RTP, NC, 
2007-2009.  Directed development of nationally important health and ecological risk 
assessments (e.g., particulate matter, ozone, sulfur and nitrogen oxides, methanol, and 
acrylamide). Communicated critical findings to various stakeholders to support regulatory 
decision-making and Clean Air Act implementation (e.g., lead air standard). Managed a 100-
person, multidisciplinary staff, and a substantial budget. Successfully redesigned the National 
Ambient Air Quality Standards assessment process to increase productivity, utility, and 
timeliness; thus, creating the Integrated Science Assessments. Reduced the time for 
assessment development from 5+ years to 18 months. 
These assessments support the nation’s most expensive Federal regulations. Consequently, 
they receive extensive scrutiny from the Courts, the White House, Congress, the scientific 
community, other Federal agencies, states, environmental groups, and industry. EPA has 
never lost a court case (and there have been many) due to flaws in these assessments. 


• Senior Science Advisor to the Director, EPA National Center for Environmental Assessment, 
Washington, DC, 2000-2007.  Oversaw scientific analyses and policy development for 
nationally critical health assessments (e.g., arsenic methylene chloride and the World Trade 
Center disaster), coordinated with various stakeholders, and supported national and states' 
regulatory decision-making. Member of several prominent science policy committees that 
developed policies for the EPA, and other US federal and international organizations. 
Provided critical input into National Research Strategies development. 


• CEO, Cote and Associates, Boulder, CO, 1998-2000.  Provided risk assessment and policy 
advice to various foreign and domestic senior officials, including within the governments of 
Israel and Suriname (e.g., Ministries of the Environment, Suriname National Mining 
Company, and US Embassy). Developed in-country risk assessment capabilities that did not 
previously exist. In Israel, efforts resulted in the first national-scale air pollution risk 
assessment. (Israeli Ministry of the Environment, Israel Union for Environmental Defense, et 
al., “A Comparative Assessment of Air Pollution Public Health Risks”, 2003). Also, 
influenced the political climate related to national-scale environmental risks and risk 
management in consultation with environmental and industry groups. 


• Associate Professor (sabbatical), University of Colorado, Dept. of Public Policy, Boulder, 
CO, 1996-1997.  Conducted research into the policy and regulatory impacts of extensive 
research programs integrated across multiple federal agencies and academia (e.g., the Great 
Waters Program). Focused on links between strategic planning, communication, and 
successful implementation. This resulted in essential changes to the management of sizeable 
federal research programs. Stakeholders included federal, state, and local agencies, industry, 
and environmental groups. Member of the University of Colorado’s Research & Innovation 
Advisory Board. 
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• Associate and Assistant Director, EPA, National Health and Environmental Effects Research 
Laboratory, RTP, NC, 1989-1996.  Successfully matrix managed and expanded EPA’s most 
significant research program (~300 people, $25 million/yr program). This program supported 
all air-related risk management and regulatory efforts (air toxics, indoor air pollution, mobile 
sources, criteria pollutants). Coordinated and led the development of the first Alternative 
Fuels, and Particulate Matter Research Strategies. Directed research to improve the scientific 
basis for human health and ecological risk assessment of air pollutants and provided 
regulatory decision-making technical support for many chemicals, including arsenic, 
formaldehyde, endocrine disruptors, particulate matter, and ozone. Established a coalition of 
Federal, state, nonprofit, and private sector research managers resulting in a $600 million/yrs 
jointly funded research program. ORD’s air research supports EPA’s most extensive and 
costly efforts to protect the environment and public health. Consequently, its research must 
be of the highest quality and withstand extensive scientific and legal scrutiny. As a result, the 
EPA has never lost a court case due to any flaw in this research. 


• Section Chief, EPA, Office of Air and Radiation, Pollutant Assessment Branch, 1988-1989.  
Managed development of air toxics risk assessments and related science policy supporting 
national regulations and risk management.  In 1988-1989, my group finalized assessments of 
benzene, asbestos, arsenic, cadmium, coke ovens, radionuclides, municipal landfill, and toxic 
waste disposal facilities. Co-authored the risk assessment and policy portions of the 
landmark benzene decision on national emission standards. Worked with Congress on 
revisions to the Clean Air Act Amendments of 1990. Member of EPA’s Risk Forum, which 
developed Agency-wide science policies. 


• Staff Toxicologist, EPA, Office of Air and Radiation, Pollutant Assessment Branch, 1984-
1988. Developed air toxics risk assessments supporting national regulation (e.g., 
chloroprene, styrene, acrylonitrile, and 1,3-butadiene). Conducted first national-scale air 
toxics risk assessment, which remains a model for current similar evaluations. Developed a 
hazardous air pollutant ranking system for queuing pollutants for assessment. Member of the 
first Cancer Guidelines Development Committee. 


• Regional Toxicologist, EPA, Regions 8 and 2 (Denver, CO and New York, NY), 1983-1984.  
Supported Pesticides and Toxics, Water, and Superfund Programs in Regional Offices 
headquartered in Denver and New York City. Evaluated public health risks from various 
local and regional environmental exposure scenarios, including Department of Defense 
facilities (such as Rocky Mountain Arsenal, Summitville Mine, and Puerto Rico water supply 
systems. Advised on risk management and remediation strategies. Efforts: modified Denver’s 
public water supply to mitigate Rocky Mountain Arsenal contamination; prevented multi-
state single source aquifer contamination from pesticide warehouse fire; remediated water 
and air contamination at several Superfund sites; modified agricultural practices 
contaminating groundwater; and stopped the sale of contaminated building materials. 


• Associate Research Professor, New York University Medical Center, Dept. Environmental 
Medicine, NYC, NY, 1982-1983. Conducted research on the health effects of plastic 
monomers, mainly chemical carcinogenesis. Lectured in graduate-level toxicology. 
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Education 


• Numerous EPA Management Training Courses, 1989-2015. 
• Postdoctoral Fellow, Inhalation Toxicology, Dept. of Environmental Medicine, New York 


University Medical Center, NY, NY, 1980-1982. 
• Postdoctoral Fellow, Neuroendocrinology, Dept. of Physiology and Pharmacology, Duke 


University Medical Center, Durham, NC, 1978-1980. 
• Ph.D., Medical Sciences, University of New Mexico Medical Center, Albuquerque, NM, 


1978. 
o Dissertation research, Duke University Medical Center, Durham, NC, 1976-1978. 
o Dissertation: “Single Cell Aplysia Neuronal Responses to Anticonvulsant and Sedative 


Drugs” in Nature 1978 Aug;274(5671):594-6 and J Pharmacol Exp Ther. 1980 
Jul;214(1):161-165. 


• BA, Psychology, University of New Mexico, Albuquerque, NM, 1974. 


Board Certified in Toxicology for 25 years 


Recent Publications 


• Shaffer RM, Wright JM, Cote I, Bateson TF. 2023. Comparative Susceptibility of Children 
and Adults to Neurological Effects of Inhaled Manganese: A Review of the Published 
Literature. Environmental Research:115319. 


• Allen B, Shao K, Hobbie K, Mendez W Jr, Lee JS, Cote I, Druwe I, Gift JS, Davis JA. 
Bayesian hierarchical dose-response meta-analysis of epidemiological studies: Modeling and 
target population prediction methods. Environ Int. 2020 Dec;145:106111. 


• Allen B, Shao K, Hobbie K, Mendez W Jr, Lee JS, Cote I, Druwe I, Gift J, Davis JA. 
Systematic dose-response of environmental epidemiologic studies: Dose and response pre-
analysis. Environ Int. 2020 Sep;142:105810. 


• Hobbie K, Shao K, Henning C, Mendez W, Lee JS, Cote I, Druwe I, Davis JA, Gift JS. Use 
of study-specific MOE-like estimates to prioritize health effects from chemical exposure for 
analysis in human health assessments. Environ Int. 2020 Nov;144. 


• Mendez W,  Shao K, Lee JS, Cote I, Druwe IL, Davis A, Gift JS. Model averaging methods 
for the evaluation of dose-response model uncertainty when assessing the suitability of 
studies for estimating risk. Environ Int. 2020 Oct;143. 


• Krewski D, Andersen M, Tyshenko MG, Krishnan K, Hartung KT, Boekelheide K, 
Wambaugh J,  Jones D, Whelan M, Thomas R, Yauk C, Cote I. Toxicity Testing in the 21st 
Century: Progress in the Past Decade and Future Perspectives. Archives of Toxicology 2020 
Jan;94(1):1–58. 


• Cote I, Vandenberg JJ, Druwe, IL, Angrish M. “Incorporating Epigenomics into a Risk 
Assessment Framework”, in Toxico-Epigenetics: Core Principles and Applications. 
McCullough S., and DC Dolinoy (editors). Elsevier, Amsterdam, 2019, pp. 289-310. 


• Cote IL, McCullough SD, Hines RN, Vandenberg JJ. Application of epigenetic data in 
human health risk assessment. Curr Opin Toxicol. 2017 Nov 6;6:71-78. 



https://pubmed.ncbi.nlm.nih.gov/32971419/

https://pubmed.ncbi.nlm.nih.gov/32971419/

https://pubmed.ncbi.nlm.nih.gov/32563010/

https://pubmed.ncbi.nlm.nih.gov/32563010/

https://pubmed.ncbi.nlm.nih.gov/32871380

https://pubmed.ncbi.nlm.nih.gov/32871380

https://pubmed.ncbi.nlm.nih.gov/32871380

https://pubmed.ncbi.nlm.nih.gov/32615345/

https://pubmed.ncbi.nlm.nih.gov/32615345/

https://pubmed.ncbi.nlm.nih.gov/32615345/

https://link.springer.com/journal/204

https://www.ncbi.nlm.nih.gov/pubmed/29333520

https://www.ncbi.nlm.nih.gov/pubmed/29333520
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• Malloy T, Zaunbrecher V, Beryt E, Judson R, Tice R, Allard P, Blake A, Cote I, Godwin H, 
Heine L, Kerzic P, Kostal J, Marchant G, McPartland J, Moran K, Nel A, Ogunseitan O, 
Rossi M, Thayer K, Tickner J, Whittaker M, Zarker K. Advancing alternatives analysis: The 
role of predictive toxicology in selecting safer chemical products and processes. Integr 
Environ Assess Manag. 2017 Sep;13(5):915-925. 


• Owens EO, Patel MM, Kirrane E, Long TC, Brown J, Cote I, Ross MA, Dutton SJ. 
Framework for assessing causality of air pollution-related health effects for reviews of the 
National Ambient Air Quality Standards. Regul Toxicol Pharmacol. 2017 Aug;88:332-337. 


• Cote I, Andersen ME, Ankley GT, Barone S, Birnbaum LS, Boekelheide K, Bois FY, 
Burgoon LD, Chiu WA, Crawford-Brown D, Crofton KM, DeVito M, Devlin RB, Edwards 
SW, Guyton KZ, Hattis D, Judson RS, Knight D, Krewski D, Lambert J, Maull EA, 
Mendrick D, Paoli GM, Patel CJ, Perkins EJ, Poje G, Portier CJ, Rusyn I, Schulte PA, 
Simeonov A, Smith MT, Thayer KA, Thomas RS, Thomas R, Tice RR, Vandenberg JJ, 
Villeneuve DL, Wesselkamper S, Whelan M, Whittaker C, White R, Xia M, Yauk C, Zeise 
L, Zhao J, DeWoskin RS. The Next Generation of Risk Assessment Multi-Year Study-
Highlights of Findings, Applications to Risk Assessment, and Future Directions. Environ 
Health Perspect. 2016 Nov;124(11):1671-1682. 


• Krewski D, Westphal M, Andersen ME, Paoli G, Chiu W, Al-Zoughool M, Croteau M, 
Burgoon L, Cote I. A  Framework for the Next Generation of Risk Science. Environ Health 
Perspect. 2014 Aug;122(8):796-805. 


• McConnell ER, Bell SM, Cote I, Wang RL, Perkins EJ, Garcia-Reyero N, Gong P, Burgoon 
LD. Systematic Omics Analysis Review (SOAR) tool to support risk assessment. PLoS One. 
2014 Dec 22;9(12):e110379. 


• Meek ME, Boobis A, Cote I, Dellarco V, Fotakis G, Munn S, Seed J, Vickers C. New 
developments in the evolution and application of the WHO/IPCS framework on mode of 
action/species concordance analysis. J Appl Toxicol. 2014 Jan;34(1):1-18. 


• Krewski D, Westphal M, Andersen ME, Paoli G, Chiu W, Al-Zoughool M, Croteau M, 
Burgoon L, Cote I. A Framework for the Next Generation of Risk Science. Environ Health 
Perspect. 2014 Aug;122(8):796-805. 


• Simon TW, Simons SS Jr, Preston RJ, Boobis AR, Cohen SM, Doerrer NG, Fenner-Crisp 
PA, McMullin TS, McQueen CA, Rowlands JC, etc.; RISK21 Dose-Response Subteam. The 
use of mode of action information in risk assessment: quantitative key events/dose-response 
framework for modeling the dose-response for key events. Crit Rev Toxicol. 2014 Aug;44 
Suppl 3:17-43. 


• Gift J, Caldwell J, Jinot J, Evans M, Cote IL, Vandenberg JM. Evaluating Cancer Bioassays 
Conducted by the Ramazzini Institute. Environ Health Perspect. 2013 Nov-Dec;121(11-
12):1253-63. 


• Thomas RS, Philbert MA, Auerbach SS, Wetmore BA, Devito MJ, Cote I, Rowlands 
JC, Whelan MP, Hays SM, Andersen ME, Meek ME, Reiter LW, Lambert JC, Clewell HJ 
3rd, Stephens ML, Zhao QJ, Wesselkamper SC, Flowers L, Carney EW, Pastoor 
TP, Petersen DD, Yauk CL, Nong A. Incorporating New Technologies into Toxicity Testing 
and Risk Assessment: Moving from 21st Century Vision to a Data-Driven Framework. 



https://www.ncbi.nlm.nih.gov/pubmed/28247928

https://www.ncbi.nlm.nih.gov/pubmed/28247928

https://www.ncbi.nlm.nih.gov/pubmed/28526659

https://www.ncbi.nlm.nih.gov/pubmed/28526659

https://www.ncbi.nlm.nih.gov/pubmed/25531884

http://www.ncbi.nlm.nih.gov/pubmed/24166207

http://www.ncbi.nlm.nih.gov/pubmed/24166207

http://www.ncbi.nlm.nih.gov/pubmed/24166207

http://www.ncbi.nlm.nih.gov/pubmed/25070415

http://www.ncbi.nlm.nih.gov/pubmed/25070415

http://www.ncbi.nlm.nih.gov/pubmed/25070415

https://www.ncbi.nlm.nih.gov/pubmed/?term=Philbert%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Auerbach%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Wetmore%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Devito%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cote%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rowlands%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rowlands%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Whelan%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hays%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Andersen%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Meek%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Reiter%20LW%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lambert%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Clewell%20HJ%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Clewell%20HJ%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Stephens%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20QJ%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Wesselkamper%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Flowers%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Carney%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pastoor%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pastoor%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yauk%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=23958734

https://www.ncbi.nlm.nih.gov/pubmed/?term=Nong%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23958734
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Toxicol Sci. 2013 Nov;136(1):4-18. Society of Toxicology Award for the Best Paper in 
Toxicological Sciences. 


• Thomas RS, Wesselkamper SC, Wang NC, Zhao QJ, Petersen DD, Lambert JC, Cote I, Yang 
L, Healy E, Black MB, Clewell HJ 3rd, Allen BC, Andersen ME. Temporal concordance 
between apical and transcriptional points-of-departure for chemical risk assessment. Toxicol 
Sci. 2013 Jul;134(1):180-94. 


• Cote I, Anastas P, Birnbaum L, Clark B, Dix D, Edwards S, Preuss P. Advancing the Next 
Generation of Risk Assessment. Environ Health Perspect. 2012 Nov;120(11):1499-502. 


• Boekelheide K, Blumberg B, Chapin RE, Cote I, Graziano JH, Janesick A, et al. Predicting 
later-life outcomes of early-life exposures. Environ Health Perspect. 2012 Oct;120:1353-
1361. 


Recent Government Reports: Executive Review, Oversight, Communications, and 
Scientific Contributions 


The following are scientific reports used in significant public health and ecologic risk 
assessments that support regulatory decision-making by the Federal Government. They are 
reviewed by all interested Federal Agencies, an independent scientific review committee, and the 
public. 


Integrated Science Assessments (criteria air pollutants)69 


• US EPA Integrated Science Assessment for Particulate Matter – Health Criteria, 2009 
• US EPA Integrated Science Assessment for Oxides of Nitrogen – Health Criteria, 2008 
• US EPA Integrated Science Assessment for Sulfur Oxides – Health Criteria, 2008 
• US EPA Integrated Science Assessment for Oxides of Nitrogen & Sulfur - Ecological 


Criteria, 2008 
EPA’s Integrated Risk Information System (IRIS) Assessments (examples) 


• Toxicological Review of Arsenic (pending release) 
• Toxicological Review of Manganese (pending release) 
• Toxicological Review Libby Amphibole Asbestos, EPA/635/R-11/002F, December 2014 
• Toxicological Review of Methanol, EPA/635/R-11/001Fa, September 2013 
• Toxicological Review of 1,4 Dioxane, EPA/635/R-11/003F September 2013 
• Toxicological Review Methyl ethyl ketone (MEK), EPA 635/R-03/009, September 2013 
• Reanalysis of Key Issues Related to Dioxin Toxicity and Response to NAS Comments, 


EPA/600/R-10/038F, February 2012 
• IRIS Toxicological Review of Tetrachloroethylene, EPA/635/R-08/011F, February 2012 
• Toxicological Review of Hexachloroethane, EPA/635/R-09/007F, September 2011 
• Toxicological Review of Trichloroacetic Acid, EPA/635/R-09/003F, September 2011 
• Toxicological Review of Carbon Tetrachloride, EPA/635/R-08/005F, March 2010 


69 The Administrative Conference of the United States identified these as the five-star examples of science informing regulatory 
decisions. (Wagner 2013) 
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• Toxicological Review of Ethylene Glycol Mono-Butyl Ether (EGBE), EPA/635/R-08/006F, 
March 2010 


• Toxicological Review of Acrylamide, EPA/635/R-07/009F, March 2010 
• Toxicological Review of Dichloroethylene, EPA/635/R-09/006F, September 2010 
• Toxicological Review of Chloroprene, EPA/635/R-09/010F, September 2010  
• Toxicological Review of Dichloroethylene, EPA/635/R-09/006F, September 2010 
• Toxicological Review of 1,1,2,2-Tetrachloroethane, EPA/635/R-09/001F, September 2010 
• Toxicological Review of Nitrobenzene, EPA/635/R-08/004F, January 2009 
• Toxicological Review of Boron and Compound, EPA 635/04/052, June 2004  
• Toxicological Review of Acrolein, EPA/635/R-03/003, May 2003  
• Toxicological Review of Hexachlorocyclopentadiene (HCCPD), EPA/600/R-01/013, June 


2001 
• Toxicological Review of Chloroform, EPA/635/R-01/001, October 2001 


Technical Support for the Office of Air and Radiation I helped develop the current 
multistep National Ambient Air Quality Standards process. Key steps include a public 
planning process and the development of Risk and Exposure Assessments that supports 
regulatory decisions, e.g., 


• Integrated Review Plan for the Ozone NAAQS Review, EPA 452/D-09-001, September 2009 
• Particulate Matter: Scope and Methods Plan for Health Risk and Exposure Assessment, EPA-


452/P-09-002, February 2009 
• Integrated Review Plan for the Particulate Matter Review Plan, EPA 452/R-08-004, March 


2008 
• SO2 Risk and Exposure Assessment Report: EPA–HQ–OAR–2007–0352, July 2008 
• NO2 Risk and Exposure Assessment Report: EPA-452/R-08-008a, November 2008 
• Oxides of Nitrogen and Sulfur Risk and Exposure Assessment for the Secondary NAAQS 


(ecologic effects), EPA-452/R-09-008, September 2009 
US EPA Provisional Peer-Reviewed Toxicity Value Assessments (PPRTVs) (explicitly created 
for the Superfund program) 
Bromo-3-fluorobenzene, 1- (2017) 
Bromo-4-fluorobenzene, 1- (2017) 
Butyl Formate, tert- (2017) 
Chlorobenzene sulfonic acid, p-(2017) 
DDD and DDE, p,p'- (2017) 
Difluoropropane, 2,2- (2017) 
Diphenyl Ether (2017) 
Heptanal, n- (2017) 
Lactonitrile (2017) 
Methyl-2-Pentanol, 4- (2017) 
Toluic Acid, p- (2017) 
1,1,2-Trichloro-1,2,2-trifluoroethane (2016) 
1,2-Dichloropropane (2016) 
Aminophenol-o (2016) 
Dichloropropane, 1,2- (2016) 


Heptane-n (2016) 
Mercaptobenzothiazole, 2- (2016) 
Methylphenol, 3- (2016) 
Mixtures of 1,2,3,4,5-Pentabromo-6-
chlorocyclohexane (2016) 
N,N-Dimethylaniline (2016) 
Pentabromo-6-Chlorocyclohexane, 1,2,3,4,5 
(2016) 
Phenylenediamine, o- (2016) 
Rubidium Compounds (2016) 
Trichloro-1,2,2-trifluoroethane, 1,1,2- (2016) 
Benzaldehyde (2015) 
Carbonyl Sulfide (2015) 
Chlorobenzoic Acid, 2- (2015) 
Chloronitrobenzene, p- (2015) 



https://hhpprtv.ornl.gov/issue_papers/Bromo3fluorobenzene1.pdf

https://hhpprtv.ornl.gov/issue_papers/Bromo4fluorobenzene1.pdf

https://hhpprtv.ornl.gov/issue_papers/ButylFormatetert.pdf

https://hhpprtv.ornl.gov/issue_papers/Chlorobenzenesulfonicacidp.pdf

https://hhpprtv.ornl.gov/issue_papers/DDDpp.pdf

https://hhpprtv.ornl.gov/issue_papers/Difluoropropane22.pdf

https://hhpprtv.ornl.gov/issue_papers/DiphenylEther.pdf

https://hhpprtv.ornl.gov/issue_papers/Heptanaln.pdf

https://hhpprtv.ornl.gov/issue_papers/Lactonitrile.pdf

https://hhpprtv.ornl.gov/issue_papers/Methyl2Pentanol4.pdf

https://hhpprtv.ornl.gov/issue_papers/ToluicAcidp.pdf

https://hhpprtv.ornl.gov/issue_papers/Dichloropropane12.pdf

https://hhpprtv.ornl.gov/issue_papers/Mercaptobenzothiazole2.pdf

https://hhpprtv.ornl.gov/issue_papers/Methylphenol3.pdf

https://hhpprtv.ornl.gov/issue_papers/Pentabromo6Chlorocyclohexane12345.pdf

https://hhpprtv.ornl.gov/issue_papers/Phenylenediamineo.pdf

https://hhpprtv.ornl.gov/issue_papers/Trichloro122trifluoroethane112.pdf

https://hhpprtv.ornl.gov/issue_papers/Benzaldehyde.pdf

https://hhpprtv.ornl.gov/issue_papers/CarbonylSulfide.pdf

https://hhpprtv.ornl.gov/issue_papers/ChlorobenzoicAcid2.pdf

https://hhpprtv.ornl.gov/issue_papers/Chloronitrobenzenep.pdf
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Chlorooctadecane, 1- (2015) 
Dichloropropene, 1,1- (2015) 
Diethylene Glycol Monomethyl Ether (2015) 
Diundecyl Phthalate (2015) 
Lewisite (2015) 
N,N-Dimethylaniline (2015) 
Picric Acid (2,4,6-Trinitrophenol) (2015) 
Sodium Tungstate (2015) 
Sodium Tungstate Dihydrate (2015) 
Trifluoroethane, 1,1,1- (2015) 
Trimethylpentene, 2,4,4- (2015) 
Tungsten (2015) 
Aroclor 5460 (2014) 
Azodicarbonamide (2014) 
Dibromobenzene, 1,3- (2014) 
Dicyclopentadiene (2014) 
Ethyl Acrylate (2014) 
Guanidine (2014) 
Guanidine Chloride (2014) 
Guanidine Nitrate (2014) 
Isopropanol (2014) 
Methylphenol, 2- (2014) 
Perfluorobutane sulfonic acid (2014) 
Perfluorobutanesulfonate (2014) 
Potassium Perfluorobutane Sulfonate (2014) 


Propylene Glycol Monoethyl Ether, alpha-
(2014) 
Propylene Glycol Monoethyl Ether, beta-
(2014) 
Styrene-Acrylonitrile (SAN) Trimer (2014) 
Triethylene Glycol (2014) 
Amyl Alcohol, tert- (2013) 
Benzenediamine-2-methyl sulfate, 1,4-
(2013) 
Butylated hydroxytoluene (2013) 
Dibenzothiophene (2013) 
Dichlorobenzotrifluoride, 3,4- (2013) 
Diisopropyl Methylphosphonate (2013) 
Dimethoxybenzidine, 3,3'- (2013) 
Dinitrotoluene, 2,6- (2013) 
Dinitrotoluene, Technical grade (2013) 
Endosulfan Sulfate (2013) 
Ethoxyethanol, 2- (2013) 
Ethyl Acetate (2013) 
Methylbenzene-1,4-diamine sulfate, 2-
(2013) 
Methylcyclohexane (2013) 
Nitromethane (2013) 
Tetrachlorobenzene, 1,2,4,5- (2013) 
Toluene-2,5-diamine (2013) 
Toluene-2,5-diamine dihydrochloride (2013) 
Toluene-2,5-diamine monohydrochloride 
(2013) 
Trinitrophenylmethylnitramine (Tetryl) 
(2013) 



https://hhpprtv.ornl.gov/issue_papers/Chlorooctadecane1.pdf

https://hhpprtv.ornl.gov/issue_papers/Dichloropropene11.pdf

https://hhpprtv.ornl.gov/issue_papers/DiethyleneGlycolMonomethylEther.pdf

https://hhpprtv.ornl.gov/issue_papers/DiundecylPhthalate.pdf

https://hhpprtv.ornl.gov/issue_papers/Lewisite.pdf

https://hhpprtv.ornl.gov/issue_papers/PicricAcid246Trinitrophenol.pdf

https://hhpprtv.ornl.gov/issue_papers/SodiumTungstate.pdf

https://hhpprtv.ornl.gov/issue_papers/SodiumTungstateDihydrate.pdf

https://hhpprtv.ornl.gov/issue_papers/Trifluoroethane111.pdf

https://hhpprtv.ornl.gov/issue_papers/Trimethylpentene244.pdf

https://hhpprtv.ornl.gov/issue_papers/Aroclor5460.pdf

https://hhpprtv.ornl.gov/issue_papers/Azodicarbonamide.pdf

https://hhpprtv.ornl.gov/issue_papers/Dibromobenzene13.pdf

https://hhpprtv.ornl.gov/issue_papers/Dicyclopentadiene.pdf

https://hhpprtv.ornl.gov/issue_papers/EthylAcrylate.pdf

https://hhpprtv.ornl.gov/issue_papers/Guanidine.pdf

https://hhpprtv.ornl.gov/issue_papers/GuanidineChloride.pdf

https://hhpprtv.ornl.gov/issue_papers/GuanidineNitrate.pdf

https://hhpprtv.ornl.gov/issue_papers/Isopropanol.pdf

https://hhpprtv.ornl.gov/issue_papers/Methylphenol2.pdf

https://hhpprtv.ornl.gov/issue_papers/PerfluorobutanesulfonicacidPFBS.pdf

https://hhpprtv.ornl.gov/issue_papers/Perfluorobutanesulfonate.pdf

https://hhpprtv.ornl.gov/issue_papers/PotassiumPerfluorobutaneSulfonate.pdf

https://hhpprtv.ornl.gov/issue_papers/PropyleneGlycolMonoethylEtheralpha.pdf

https://hhpprtv.ornl.gov/issue_papers/PropyleneGlycolMonoethylEtherbeta.pdf

https://hhpprtv.ornl.gov/issue_papers/StyreneAcrylonitrileSANTrimer.pdf

https://hhpprtv.ornl.gov/issue_papers/TriethyleneGlycol.pdf

https://hhpprtv.ornl.gov/issue_papers/AmylAlcoholtert.pdf

https://hhpprtv.ornl.gov/issue_papers/Benzenediamine2methylsulfate14.pdf

https://hhpprtv.ornl.gov/issue_papers/Butylatedhydroxytoluene.pdf

https://hhpprtv.ornl.gov/issue_papers/Dibenzothiophene.pdf

https://hhpprtv.ornl.gov/issue_papers/Dichlorobenzotrifluoride34.pdf

https://hhpprtv.ornl.gov/issue_papers/DiisopropylMethylphosphonate.pdf

https://hhpprtv.ornl.gov/issue_papers/Dimethoxybenzidine33.pdf

https://hhpprtv.ornl.gov/issue_papers/Dinitrotoluene26.pdf

https://hhpprtv.ornl.gov/issue_papers/DinitrotolueneTechnicalgrade.pdf

https://hhpprtv.ornl.gov/issue_papers/EndosulfanSulfate.pdf

https://hhpprtv.ornl.gov/issue_papers/Ethoxyethanol2.pdf

https://hhpprtv.ornl.gov/issue_papers/EthylAcetate.pdf

https://hhpprtv.ornl.gov/issue_papers/Methylbenzene14diaminesulfate2.pdf

https://hhpprtv.ornl.gov/issue_papers/Methylcyclohexane.pdf

https://hhpprtv.ornl.gov/issue_papers/Nitromethane.pdf

https://hhpprtv.ornl.gov/issue_papers/Tetrachlorobenzene1245.pdf

https://hhpprtv.ornl.gov/issue_papers/Toluene25diamine.pdf

https://hhpprtv.ornl.gov/issue_papers/Toluene25diaminedihydrochloride.pdf

https://hhpprtv.ornl.gov/issue_papers/Toluene25diaminemonohydrochloride.pdf

https://hhpprtv.ornl.gov/issue_papers/TrinitrophenylmethylnitramineTetryl.pdf
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Databases Development and Guidance (used throughout the EPA and elsewhere) 


• Dose-Response Models - Technical Documents: Benchmark Dose Software Concentration x 
Time Model; Multistage Weibull Time-to-Tumor Model. 


• Health and Environmental  Research Online (HERO) database - identifies all literature 
considered used in ORD health assessments and documents systematic review. 


Selected Strategic Planning Documents 


• Next Generation Risk Assessment: Recent Advances in Molecular, Computational, and 
Systems Biology. EPA/600/R-14/004 | September 2014. Cote I, Andersen ME, Ankley GT, 
Barone S, Birnbaum LS, Boekelheide K, Bois FY, Burgoon LD, Chiu WA, Crawford-Brown 
D, Crofton KM, DeVito M, Devlin RB, Edwards SW, Guyton KZ, Hattis D, Judson RS, 
Knight D, Krewski D, Lambert J, Maull EA, Mendrick D, Paoli GM, Patel CJ, Perkins EJ, 
Poje G, Portier CJ, Rusyn I, Schulte PA, Simeonov A, Smith MT, Thayer KA, Thomas RS, 
Thomas R, Tice RR, Vandenberg JJ, Villeneuve DL, Wesselkamper S, Whelan M, Whittaker 
C, White R, Xia M, Yauk C, Zeise L, Zhao J, DeWoskin RS. (2019). Cote I, L Burgoon, and 
R DeWoskin (editors). 


• EPA Strategic Research Action Plans - 2016-2019. October 2015, Washington, DC, EPA-
190-R-18-003. 


• Advancing the Next Generation of Risk Assessment Public Dialogue Conference, February 
15-16, 2011. Washington, DC EPA/600/R-11/101. 


• Advancing the Next Generation of Risk Assessment: The Prototypes Workshop Report, 
November 1-3, 2010. Research Triangle NC. EPA/600/R-11/100. 


• Four “Integrated Plans for National Ambient Air Quality Standards (Health and Ecology)”, 
e.g., Particulate Matter, 2009; Sulfur Dioxide, 2009; Oxides of Nitrogen and Sulfur, 2007. 


• Development and Implementation of the New National Air Quality Review Process 2007-
2009 - memos from Deputy Administrator Marcus Peacock, and Administrator Lisa Jackson. 


Recent Professional Activities 


Teaching 


• Risk Assessment Boot Camp, Rutgers University, 2023, 2021,2019, 2017, Rutgers NJ 
• International Risk Assessment Training, Senior US Official or Delegation Lead:  Brazil, 


2016; Egypt, 2015, 2013; Saudi Arabia, 2015, 2012; Dubai, 2013. 
• Risk Assessment Training for Federal, state, and local agencies personnel on many 


occasions. 
• Co-taught “Air Quality Management” and “Risk Assessment” for several semesters at Duke 


University, Durham, NC. 


Selected Invited Presentations 
• Health Effects Institute’s Annual Meeting, “The Integrated Science Assessment Process”, 


Chicago, IL, April 29-May 1, 2018. 



http://www.epa.gov/ncea/bmds/documentation/beta%20ten%20Berge%20model-documentation093008.pdf

http://www.epa.gov/ncea/bmds/documentation/beta%20ten%20Berge%20model-documentation093008.pdf

http://www.epa.gov/risk/nexgen/docs/NexGen-Public-Conf-Summary.pdf

http://www.epa.gov/risk/nexgen/docs/NexGen-Prototypes-Workshop-Summary.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/WebCASAC/NewNAAQSProcess?OpenDocument

http://yosemite.epa.gov/sab/sabproduct.nsf/WebCASAC/Peacock-01-03-08/$File/EPA%20DA%20Policy%20Assessment%20Memo%20to%20CASAC%2001-03-2008.pdf

http://yosemite.epa.gov/sab/sabproduct.nsf/WebCASAC/Jackson%2005-21-09/$File/NAAQS%20Letter%20to%20CASAC%20Chair-May%202009.pdf
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• National Academies of Sciences Review of Progress on the EPA’s Arsenic Assessment 
Meeting, “Mechanisms of Arsenic Toxicity and Carcinogenicity”, Washington, DC, 
December 4-5, 2015. 


• Library Alexandria’s International Arsenic Risk Assessment Conference, “Arsenic 
Mechanisms of Action and Public Health Risks”. Alexandria, Egypt, May 7, 2014. 


• Institute of Medicine’s Roundtable on Environmental Health Sciences, Research, and 
Medicine, “Identifying and Reducing Environmental Health Risks of Chemicals in Our 
Society”, Washington, DC, November 8, 2013. 


• 8th International Food Safety Conference, “New Methods for Risk Assessment,” Dubai, 
United Arab Emirates, November 18-19, 2013. 


• European Commission Bioinformatics’ Systems Toxicology 2013 Meeting, “Advancing the 
Next Generation of Risk Assessment”, Ascona, Switzerland, April 28-May 1, 2013. 


• King Saud University’s 2nd International Chemical Safety Symposium, “The Future of Risk 
Assessment”, Riyadh, Saudi Arabia, April 20, 2013. 


• Research Direction for Systems Toxicology, National Institutes of Health, Center for Science 
Research Systems Toxicology Study Section Planning Committee, Washington, DC, January 
12-13, 2012. 


• Cairo University, Departments of Toxicology, Forensic Medicine and Veterinary Medicine, 
Middle Eastern Nations’ Training Course “Risk assessment as a critical tool for everyday 
challenges”, May 17-19, 2012. 


• University of Illinois, Department of Library and Information Sciences Discovery Science 
Seminar Series, “How Science Knowledge is Created”, Champaign, IL, April 2012. 


• National Academy of Sciences Mixtures and Cumulative Risk Assessment: New Approaches 
Using the Latest Science and Thinking about Pathways, Washington DC, July 27–28, 2011. 


Selected Committees 


• FDA Research Advisory Committee, EPA representative, 2016-2017. 
• EPA liaison to the National Academy of Sciences Emerging Sciences Subcommittee, 2012-


2015. 
• National Institutes of Health, Center for Science Research Systems, Toxicology Study 


Section Planning Committee, Bethesda MD, 2014. 
• World Health Organization, Mode of Action Framework Working Group, 2011-2014. 
• Member of the White House National Science and Technology Council for multiple years. 


Selected Meetings and Workshops 


• SOT “Toxicoepigenetics: The Interface of Epigenetics and Risk Assessment”, Co-presenter 
and Breakout Session Leader. Tysons Corners VA, November 4-6, 2016 


• EPA “Temporal Exposure Issues for Environmental Pollutants”, Workshop Chair, RTP, NC, 
January 27-29, 2016 


• ICCA-LRI and JRC Workshop, “What is Safe? Integration Multi-Disciplinary Approaches 
for Decision Making about the Human Health and Environmental Impacts of Chemicals”, 
Invited Participant, Lugano Switzerland, June 17-18, 2014. 
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• National Academy of Sciences, Institute of Medicine “Identifying and Reducing 
Environmental Health Risks of Chemicals in Our Society”, Panelist. Washington, DC, 
November 7–8, 2013 


Selected Honors and Awards 


• EPA Gold Medal and 4 Bronze Medals 
• 10 EPA performance awards between 2011-2016 
• Library of Alexandria, Appreciation Award for Risk Assessment Training 
• Cairo University, Departments of Toxicology, Forensic Medicine, and Veterinary Medicine, 


Appreciation Award for Risk Assessment Training 
• Letters of Appreciation: Israel Ministry of the Environment & Union for Environmental 


Defense for Risk Assessment Training and Technical Support for 1st Israeli Air Pollution 
Risk Assessment 


• Letters of Appreciation: Suriname Minister of the Environment and US State Department 


Personal Information 


• Date and Place of Birth:  1952, Belen, New Mexico 
• Citizenship: United States 
• Marital Status: Married, three children 
• Hobbies: singing, traveling, rafting, ceramics, reading 
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Attachment 2 


Annual Air Emissions of Chloroprene (lb/yr) from the Denka Facility Reported by 
Denka and DuPont to the EPA Toxics Release Inventory 


2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 


D
en


ka
 


po
un


ds
/y


r 42,800 238,607 199,100 52,529 39,597 35,531 36,193 


D
uP


on
t


po
un


ds
/y


r 249,730 252,000 262,000 207,700 


Accessed May 12 2022. 
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Attachment 3 







 


 


 
  


 
 


  
  


  


 
  


 


   
   


 


    
   


 


 
  


 


 
 


    


 


  
 


  


 


 
  


 
  


 


 
 


Case 2:23-cv-00735-CJB-MBN Document 9-8 Filed 03/20/23 Page 47 of 62 


Attachment 3 


Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Primary Copper Smelting 
MIR is 80-in-1 million (proposed rule) (p. 1637) 


https://www.epa.gov/stationary-sources-air-
pollution/primary-copper-smelting-national-emissions-


standards-hazardous-air 


Proposed; Final expected 
(5/2/2024) 


Generic MACT II - Cyanide Chemicals Manufacturing 
MIR is estimated to be 5-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/acetal-resins-acrylic-modacrylic-fibers-carbon-


black-hydrogen 


11/19/2021 


Generic MACT II - Carbon Black Production 
MIR is estimated to be 0.06-in one million 


https://www.epa.gov/stationary-sources-air-
pollution/acetal-resins-acrylic-modacrylic-fibers-carbon-


black-hydrogen 


11/19/2021 


Refractory Products Manufacturing 
MIR is estimated to be less than 1-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/refractory-products-manufacturing-national-


emissions-standards 


11/19/2021 


Flexible Polyurethane Foam Fabrication Operations 
Ban on methylene chloride (already phased out); no 
other carcinogens, hence MIR is zero after phase out. 


https://www.epa.gov/stationary-sources-air-
pollution/flexible-polyurethane-foam-fabrication-


operations-national-emission 


11/18/2021 


Mercury Emissions from Mercury Cell Chlor-Alkali 
Plants 
MIR is estimated to be less than 1-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/mercury-cell-chloralkali-plants-national-


emissions-standards 


5/6/2022 


Primary Magnesium Refining 
MIR is estimated to be 0.08-in-1 million (arsenic 
compounds, dioxins/furans, chromium (VI) 
compounds, and nickel compounds) 


https://www.epa.gov/stationary-sources-air-
pollution/primary-magnesium-refining-national-emissions-


standards-hazardous 


Proposed 
Final expected 5/31/2024 


1 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Iron and Steel Foundries 
MIR would be reduced from 30-in-1 million to 3-in-1 
million, 


https://www.epa.gov/stationary-sources-air-
pollution/iron-and-steel-foundries-national-emissions-


standards-hazardous 


9/10/2020 


Miscellaneous Coating Manufacturing 
MIR is estimated to be less than 6-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/miscellaneous-coating-manufacturing-national-


emission-standards 


8/14/2020 


Plywood and Composite Wood Products Manufacture 
MIR is estimated to be less than 30-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/plywood-and-composite-wood-products-


manufacture-national-emission 


8/13/2020 


Misc. Organic NESHAP (MON) 
MIR is estimated to be 2-in-10,000. 107 persons 
estimated to ≥ 1-in-10,000 of >10,000,000 living near 
these sources. Risks remain above 1-in-10,000 at 4 of 
194 facilities. 


https://www.epa.gov/stationary-sources-air-
pollution/miscellaneous-organic-chemical-manufacturing-


national-emission 


8/12/2020 


Taconite Iron Ore Processing 
MIR is estimated to be less than 5-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/taconite-iron-ore-processing-national-emission-


standards-hazardous 


7/28/2020 


Rubber Tire Manufacturing 
MIR is estimated to be 4-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/rubber-tire-manufacturing-national-emission-


standards-hazardous 


7/24/2020 


Lime Manufacturing Plants 
MIR is estimated to be 1-in-1 million, (metals, 
aldehydes, and organic HAP emissions) 


https://www.epa.gov/stationary-sources-air-
pollution/lime-manufacturing-plants-national-emission-


standards-hazardous 


7/24/2020 


2 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Integrated Iron and Steel Manufacturing 
MIR is estimated to be less than 100-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/integrated-iron-and-steel-manufacturing-


national-emission 


7/13/2020 


Site Remediation 
MIR is estimated to be less than 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/site-remediation-national-emission-standards-


hazardous-air 


7/10/2020 


Paper and Other Web Coating 
MIR is estimated to be less than 6-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/paper-and-other-web-coating-national-emission-


standards-0 


7/9/2020 


Automobiles and Light-Duty Trucks, Miscellaneous 
Metal Parts, Plastic Parts Coatings 
MIR is estimated to be (A) 20-in-1 million for the 
Surface Coating of Miscellaneous Metal Parts and 
Products source category; (B) 10-in-1 million for both 
the Surface Coating of Automobiles and Light- Duty 
Trucks and the Surface Coating of Plastic Parts and 
Products source categories. 


https://www.epa.gov/stationary-sources-air-
pollution/surface-coating-automobiles-and-light-duty-


trucks-national 


7/8/2020 


Organic Liquids Distribution 
MIR is estimated to be ~ 20-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/organic-liquids-distribution-national-emission-


standards-hazardous 


7/7/2020 


Ethylene Production 
MIR is estimated to be 100-in-1 million for the 
Ethylene Production source category. 


https://www.epa.gov/stationary-sources-air-
pollution/acetal-resins-acrylic-modacrylic-fibers-carbon-


black-hydrogen 


7/6/2020 


3 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Cellulose Products Manufacturing 
MIR is estimated to be (A) 80-in-1 million for the 
Cellulose Ethers Production source category and (B) 
less than 1-in-1 million for the Miscellaneous Viscose 
Processes source category. 


https://www.epa.gov/stationary-sources-air-
pollution/cellulose-products-manufacturing-national-


emission-standards 


7/2/2020 


Engine Test Cells/Stands 
MIR is estimated to be 70-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/engine-test-cellsstands-national-emission-


standards-hazardous-air 


6/3/2020 


Coal- and Oil-Fired Electric Utility Steam Generating 
Units (Mercury and Air Toxics Standards)1 


• MIR is estimated to be less than 20-in-1 million for 
oil-fired Electric Generating Units (EGU). 


• MIR is estimated to be 5-in-1 million coal-fired 
EGUs 


Regulations driven more by mercury noncancer effects 


https://www.epa.gov/stationary-sources-air-
pollution/mercury-and-air-toxics-standards 


5/22/2020 


Hydrochloric Acid Production 
Noncancer only - acceptable noncancer risk from HCL 
Production 


https://www.epa.gov/stationary-sources-air-
pollution/hydrochloric-acid-production-national-emission-


standards-hazardous 


4/5/2020 


Municipal Solid Waste Landfills (738 MSW) 
MIR is estimated to be less than 10-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/municipal-solid-waste-landfills-national-


emission-standards 


3/26/2020 


1 Revocation of the 2020 Reconsideration, and Affirmation of the Appropriate and Necessary Supplemental Finding; NPR 020922, 
available at https://www.govinfo.gov/content/pkg/FR-2022-02-09/pdf/2022-02343.pdf. 
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Source Category Estimated Maximum Individual Risk Website Final Rule Publication Date 
(MIR) for All Residual Risk and Technology Review (or Consent Decree or 


(actual emissions) Court Ordered Date for 
(Post-controls Estimates, if Controls Were Required) Signature of Final Rule) 


Boat Manufacturing and Reinforced Plastics 
Composites Production 
• MIR for the Boat Manufacturing source category is 


estimated to be less than 1-in-1 million. 
• MIR for the Reinforced Plastic Composites source 


category is estimated to be 4-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/boat-manufacturing-national-emission-


standards-hazardous-air 


https://www.epa.gov/stationary-sources-air-
pollution/reinforced-plastic-composites-production-


national-emission 


3/20/2020 


Solvent Extraction for Vegetable Oil Production 
MIR is estimated to be less than 1-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/solvent-extraction-vegetable-oil-production-


national-emission 


3/18/2020 


Asphalt Processing and Asphalt Roofing Manufacturing 
MIR is estimated to be less than 1-in-a million 


https://www.epa.gov/stationary-sources-air-
pollution/asphalt-processing-and-asphalt-roofing-


manufacturing-national 


3/12/2020 


Stationary Combustion Turbines (253 facilities) 
• MIR for SCT is estimated to be 3-in-1 million 
• Maximum facility-wide cancer risk is 2,000-in-1 


million, caused by ethylene oxide emissions from a 
variety of industrial processes that are not part of 
the Stationary Combustion Turbine source 
category 


https://www.epa.gov/stationary-sources-air-
pollution/stationary-combustion-turbines-national-


emission-standards 


3/9/2020 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Surface Coating of Metal Cans and Metal Coil 
• MIR is estimated to be 3- in-1 million for the Metal 


Cans source category 
• MIR is estimated to be 10- in-1 million for the 


Metal Coil source category 


https://www.epa.gov/stationary-sources-air-
pollution/surface-coating-metal-cans-national-emission-


standards-hazardous 


https://www.epa.gov/stationary-sources-air-
pollution/surface-coating-metal-coil-national-emission-


standards-hazardous 


2/25/2020 


Surface Coating of Large Appliances, Surface Coating 
of Metal Furniture, and Printing, Coating, and Dyeing 
of Fabrics 
• MIR is estimated to be 20-in-1 million for the 


Surface Coating of Miscellaneous Metal Parts and 
Products source category 


• MIR is estimated to be 10-in-1 million for both the 
Surface Coating of Automobiles and Light- Duty 
Trucks and the Surface Coating of Plastic Parts and 
Products source categories. 


https://www.epa.gov/stationary-sources-air-
pollution/surface-coating-large-appliances-national-


emission-standards 


https://www.epa.gov/stationary-sources-air-
pollution/surface-coating-metal-furniture-national-


emission-standards 


https://www.epa.gov/stationary-sources-air-
pollution/printing-coating-and-dyeing-fabrics-and-other-


textiles-national 


3/15/2019 


Surface Coating of Wood Building Products 
MIR is estimated to be 1-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/surface-coating-wood-building-products-


national-emission-standards 


3/4/2019 


Wet-Formed Fiberglass Mat Production 
MIR is estimated to be less than 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/wet-formed-fiberglass-mat-production-national-


emission-standards 


2/28/2019 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Leather Finishing 
MIR is estimated to be less than 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/leather-finishing-operations-national-emission-


standards-hazardous 


2/12/2019 


Friction Materials Manufacturing 
MIR is estimated to be less than 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/friction-materials-manufacturing-facilities-


national-emission 


2/8/2019 


Portland Cement Manufacturing 
MIR is estimated to be less than 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/portland-cement-manufacturing-industry-


national-emission-standards 


7/25/2018 


Nutritional Yeast Manufacturing 
MIR is estimated to be ~2-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/manufacturing-nutritional-yeast-national-


emission-standards 


10/16/2017 


Publicly-Owned Treatment Works 
MIR is estimated to be less than 0.8-in-1 million. 


https://www.epa.gov/stationary-sources-air-
pollution/publicly-owned-treatment-works-potw-national-


emission-standards 


10/26/2017 


Pulp and Paper Combustion Sources 
MIR is estimated to be less than 10-in-1 million, based 
on dioxins/furans and polycyclic aromatic hydrocarbon 
(PAH) 


https://www.epa.gov/stationary-sources-air-
pollution/kraft-soda-sulfite-and-stand-alone-


semichemical-pulp-mills-mact-ii 


10/11/2017 


Aerospace 
MIR is estimated to be 10-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/aerospace-manufacturing-and-rework-facilities-


national-emission 


12/7/2015 


Petroleum Refineries 
MIR is estimated to be 2-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/petroleum-refinery-sector-rule-risk-and-


technology-review-and-new 


12/1/2015 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Primary Aluminum 
MIR is estimated to be 70-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/primary-aluminum-reduction-industry-national-


emission-standards 


10/15/2015 


Secondary Aluminum 
MIR is estimated to be < 1-in-1 million (major and area 
sources) 


https://www.epa.gov/stationary-sources-air-
pollution/secondary-aluminum-production-national-


emission-standards-hazardous 


9/18/2015 


Phosphoric Acid Production – NA -noncancer only 
https://www.epa.gov/stationary-sources-air-


pollution/phosphate-fertilizer-production-plants-and-
phosphoric-acid 


8/19/2015 


Phosphate Fertilizer Manufacturing - NA noncancer 
only 


https://www.epa.gov/stationary-sources-air-
pollution/phosphate-fertilizer-production-plants-and-


phosphoric-acid 


8/19/2015 


Wool Fiberglass 
MIR is estimated to be 4-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/wool-fiberglass-manufacturing-national-


emissions-standards 


7/29/2015 


Mineral Wool 
MIR is estimated to be 4-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/mineral-wool-production-national-emissions-


standards-hazardous-air 


7/29/2015 


Ferroalloys Production 
MIR is estimated to be up to 20-in-1 million (chromium 
compounds, PAHs, and nickel compounds) 


https://www.epa.gov/stationary-sources-air-
pollution/ferromanganese-and-silicomanganese-


production-national-emission 


6/30/2015 


Off-Site Waste Recovery Operations 
MIR is estimated to be up to 9-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/site-waste-and-recovery-operations-oswro-


national-emission 


3/18/2015 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Flexible Polyurethane Foam Production 
MIR is estimated to be 0.7-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/flexible-polyurethane-foam-production-national-


emission-standards 


8/15/2014 


Acrylic/ Modacrylic Fibers 
MIR is estimated to be no greater than 20-in-1 million  


https://www.epa.gov/stationary-sources-air-
pollution/acetal-resins-acrylic-modacrylic-fibers-carbon-


black-hydrogen 


10/8/2014 


Polycarbonates Production 
MIR is estimated to be <than 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/acetal-resins-acrylic-modacrylic-fibers-carbon-


black-hydrogen 


10/8/2014 


Polymers and Resins III (Phenolic Resins 
Manufacturing) 
MIR is estimated to be <than 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/manufacture-aminophenolic-resins-national-


emission-standards 


10/8/2014 


Pesticide Active Ingredient Production 
MIR is estimated to be 6-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/pesticide-active-ingredient-production-industry-


national-emission 


3/27/2014 


Polyether Polyols Production 
MIR is estimated to be 30-in-1million 


https://www.epa.gov/stationary-sources-air-
pollution/polyether-polyols-production-national-emission-


standards-hazardous 


3/27/2014 


9 







 


 
  


 
 


  
  


  


   
 


 
  


  
 


 


  
 


 
  


  


    
 


  
  


 
   


 
 


  
  


 


 


 


 


 
 


 
 


 
 


 
 


 
 


 


 


  


 
   


 


Case 2:23-cv-00735-CJB-MBN Document 9-8 Filed 03/20/23 Page 56 of 62 


Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Polymers and Resins IV (7 categories) 


Acrylic-Butadiene-Styrene 
Production 


MIR is estimated to be 
20-in-1 million, 


Methyl Methacrylate-
Acrylonitrile--Butadiene-
Styrene Production 


MIR is estimated to be 
1-in-1 million 


Methyl Methacrylate-
Butadiene-Styrene 
Production 


No operating facilities 


Nitrile Resins Production No operating facilities 
Polyethylene 
Terephthalate Production 


MIR is estimated to be 
10-in-1 million 


Polystyrene Production MIR is estimated to be 
0.08-in-1 million 


Styrene-Acrylonitrile 
Production 


MIR is estimated to be 
0.4-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/group-iv-polymers-and-resins-national-emission-


standards-hazardous 


3/27/2014 


Steel Pickling 
Hard Chromium 
Electroplating 


MIR is estimated to 
be 20-in-1 million 


Decorative Chromium 
Electroplating 


MIR is estimated to 
be 10-in-1 million 


Chromium Anodizing 
Tanks 


MIR is estimated to 
be 5-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/steel-pickling-hcl-process-facilities-and-


hydrochloric-acid 


9/19/2012 


Pulp and Paper I and III 
MIR is estimated to be 30-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/pulp-and-paper-production-mact-i-iii-national-


emissions-standards 


9/11/2012 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Oil and Natural Gas Production 
MIR is estimated to be 10-in-1 million 


https://www.epa.gov/stationary-sources-air-pollution/oil-
and-natural-gas-production-facilities-national-emission 


8/16/2012 


Natural Gas Transmission and Storage 
MIR is estimated to be 20-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/natural-gas-transmission-and-storage-facilities-


national-emission 


8/16/2012 


Secondary Lead Smelters 
MIR is estimated to be 7-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/secondary-lead-smelting-national-emissions-


standards-hazardous-air 


1/5/2012 


Shipbuilding and Ship Repair 
MIR is estimated to be 20-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/shipbuilding-and-ship-repair-surface-coating-


national-emission 


11/21/2011 


Wood Furniture 
MIR is estimated to be 10-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/wood-furniture-manufacturing-operations-


national-emission-standards 


11/21/2011 


Primary Lead Smelting 
MIR is estimated to be 20-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/primary-lead-processing-national-emission-


standards-hazardous-air 


11/15/2011 


Marine Vessel Loading 
MIR is estimated to be < 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/marine-vessel-loading-operations-national-


emission-standards 


4/21/2011 


Pharmaceuticals Production 
MIR is estimated to be 40-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/pharmaceuticals-production-industry-national-


emission-standards 


4/21/2011 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Printing and Publishing 
MIR is estimated to be 4-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/printing-and-publishing-industry-national-


emission-standards 


4/21/2011 


Polymers and Resins I2 


Epichlorohydrin 
Elastomers 


MIR is estimated to be 
10-in-1 million 


Nitrile Butadiene 
Rubber 


MIR is estimated to be 
2-in-1 million 


Polybutadiene Rubber MIR is estimated to be 
30-in-1 million 


Styrene Butadiene 
Rubber and Latex 


MIR is estimated to be 
10-in-1 million 


Polysulfide Rubber no facilities 
Ethylene Propylene 
Rubber 


MIR is estimated to be < 
1-in-1 million 


Butyl Rubber MIR is estimated to be < 
1-in-1 million 


Hypalon no facilities 
Neoprene MIR is estimated to be < 


1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/group-i-polymers-and-resins-national-emission-


standards-hazardous 


4/21/2011 


Polymers and Resins II 
Epoxy Resins MIR is estimated to be < 


1-in-1 million 
Non-Nylon Polyamides MIR is estimated to be < 


1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/epoxy-resins-production-and-non-nylon-


polyamides-national-emission 


12/16/2008 


2 Proposed rule; and Supplemental Notice of Proposed Rulemaking, 10/21/2010. 
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Source Category Estimated Maximum Individual Risk 
(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Generic MACT (GMACT) I 
Acetal Resins 
Production 


MIR is estimated to be 
< 1-in-1 million 


Hydrogen Fluoride 
Production 


MIR is estimated to be 
< 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/acetal-resins-acrylic-modacrylic-fibers-carbon-


black-hydrogen 


12/16/2008 


Halogenated Solvent Cleaning 
MIR is estimated to be < 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/halogenated-solvent-cleaning-national-emission-


standards-0 


5/3/2007 


Hazardous Organics NESHAP (HON) 
MIR is estimated to be 270-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/synthetic-organic-chemical-manufacturing-


industry-organic-national 


12/21/2006 


Dry Cleaners 
MIR is estimated to range between 50 and 400 in-1-
million. 


https://www.epa.gov/stationary-sources-air-pollution/dry-
cleaning-facilities-national-perchloroethylene-air-emission 


7/27/2006 


Industrial Process Cooling Towers 
MIR is estimated to be < 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/industrial-process-cooling-towers-national-


emission-standards 


4/7/2006 


Ethylene Oxide Sterilization Facilities 
MIR is estimated to be 20-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/ethylene-oxide-emissions-standards-


sterilization-facilities 


4/7/2006 (under revision) 


Magnetic Tape  
MIR is estimated to be < 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/magnetic-tape-manufacturing-operations-


national-emission-standards 


4/7/2006 
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(MIR) for All Residual Risk and Technology Review 


(actual emissions) 
(Post-controls Estimates, if Controls Were Required) 


Website Final Rule Publication Date 
(or Consent Decree or 


Court Ordered Date for 
Signature of Final Rule) 


Gasoline Distribution 
MIR is estimated to be < 1-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/gasoline-distribution-mact-and-gact-national-


emission-standards 


4/6/2006 


Coke Ovens 
MIR is estimated to be 270-in-1 million 


https://www.epa.gov/stationary-sources-air-
pollution/coke-ovens-batteries-national-emissions-


standards-hazardous-air 


4/15/2005 


14 







 
 
 
 
 
 
 
 


Case 2:23-cv-00735-CJB-MBN Document 9-8 Filed 03/20/23 Page 61 of 62 


Attachment 4 







 


 


 


 


 
  


 


 
  


 


Mutagenic 
Chemical References Study type mode of action 


Amitro le Vessel inovitch 1983 Repeat dosing 
Benzidine Vessel inovitch et al. 1975b Repeat dosing X 
Benzo[a]pyrene Vessel inovitch et al. 1975a Acute exposure X 
Dibenzanthracene Law 1940 Acute exposure X 
Dichlorodi phenyl trich loroethane Vessel inovitch et al. 1979a Repeat dosing 


Li fetime exposure 
Dieldrin Vessel inovitch et al. 1979a Repeat dosing 


Li fetime exposure 
Diethylni trosamine Peto et al. 1984 Li fetime exposure X 


Vessel inovitch et al. 1984 Acute exposure 
Dimethylbenz[a]anthracene Meranze et al. 1969 Acute exposure X 


Pietra et al. 1961 Acute exposure 
Walters 1966 Acute exposure 


Dimethylnitrosamine Hard 1979 Acute exposure X 
Diphenylhydantoin, 5,5- Chhabra et a I. 1993b Repeat dosing 


Li fetime exposure 
Ethylnitrosourea Naito et al. 1981 Acute exposure X 


Vesselinovitch et al. 1974 Acute exposure 
Vessel inovitch 1983 Acute exposure 


Ethylene thiourea Chhabra et al . 1992 Repeat dosing 
Li fetime exposure 


3-Methylcholanthrenea Klein 1959 Repeat dosing X 
N-Methylnitrosourea Terracini and Testa 1970 Acute exposure 


T erracini et al. 1976 Acute exposure X 
Polybromi nated biphenyls Chhabra et a I. 1993a Repeat dosing 


Li fetime exposure 
Safrole Vessel inovitch et al. 1979a Repeat dosing 


Li fetime exposure X 
Urethane Chieco-Bianchi et a I. 1963 Acute exposure X 


Choudari Kommineni et al. 1970 Acute exposure 
De Benedictis et al. 1962 Acute exposure 
Fiore-Donati et al. 1962 Acute exposure 
Klein 1966 Acute exposure 


Li fetime exposure 
Liebel t et al. 1964 Acute exposure 
Rogers 1951 Acute exposure 


Vinyl chloride Maltoni et al. 1984 Repeat dosing X 


X, che micals with a mutagenic mode of action. The chemicals listed here are from the list of more than 50 chemicals 
found to have carcinogenic effects from prenatal or postnatal exposures in an imals [Supp lem entary Table S1 
(http://ehp.niehs.nih.gov/docs/2005nG67/supp.pdf)]. 
•formerly known as 20-methylcholanthrene. 
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Attachment  4 


List of chemicals utilized in the development of the ADAFs for which there are both 
early-life and adult exposures reported in the same animal experiment. 


Reproduced from (Barton et al. 2005) with permission from H. Barton and Environmental Health Perspectives. 
Also, see (EPA 2005b) 
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IN THE UNITED STATES DISTRICT COURT  
FOR THE EASTERN DISTRICT OF LOUISIANA 


UNITED STATES OF AMERICA, 


Plaintiff, 


v. 


DENKA PERFORMANCE ELASTOMER, 
LLC 


and 


DUPONT SPECIALTY PRODUCTS USA, 
LLC, 


Defendants. 


Civ. No. 2:23-cv-735 


DECLARATION OF JEFFREY R. HARRINGTON 
IN SUPPORT OF MOTION FOR PRELIMINARY INJUNCTION 


Pursuant to 28 U.S.C. § 1746, I, Jeffrey R. Harrington, declare as follows: 


Introduction 


1. I have been retained by the U.S. Department of Justice and asked to render my 


expert opinions on available air pollution control technologies and work practices to reduce 


chloroprene emissions from the Denka Performance Elastomers, LLC (“Denka”) neoprene 


manufacturing facility located in La Place, Louisiana (the “Denka Facility” or “Facility”).  In this 


declaration I was specifically asked to consider steps that Denka could take to expediently reduce 


chloroprene emissions from the Facility. 


Qualifications 


2. My curriculum vitae is attached as Attachment 1. 


3. I am a Program Manager and Senior Environmental Engineer with Tetra Tech, 


Inc. (“Tetra Tech”), located in its Portland, Maine office.  Tetra Tech is a global engineering and 


environmental firm that provides consulting services on many types of projects. 
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4. I have over 35 years of experience in air emission control technology analysis, air 


quality permitting, air quality dispersion modeling, air quality monitoring, air emissions 


inventories, and model development.  Since February of 1988, when I started working for an 


environmental consulting firm in Portland, I have been employed by various environmental 


consulting firms similar to Tetra Tech.  I have been a Program Manager at Tetra Tech for the 


past six years. 


5. For much of my career, I have focused on providing air quality consulting 


services for energy and manufacturing projects, including chemical facilities.  My experience 


includes managing the preparation and development of “major source” air permit applications 


under the U.S. Environmental Protection Agency’s (“USEPA”) New Source Review (“NSR”) 


preconstruction permitting program for pollutant emissions in attainment and nonattainment 


areas, specifically the Prevention of Significant Deterioration (“PSD”) and Nonattainment New 


Source Review (“NNSR”) permitting requirements, as well as USEPA’s “Title V” operating 


permit program. As part of this type of air permitting work, I often analyze the feasibility, 


effectiveness, and estimated costs of air emissions control technology for various pollutants, 


including criteria and hazardous air pollutants.  I have performed or supervised air pollution 


control technology assessments with respect to USEPA requirements for reasonably available 


control technology (“RACT”), best available control technology (“BACT”), lowest achievable 


emission rate (“LAER”), and best available retrofit technology (“BART”).  I have also assisted 


with the negotiation of vendor guarantees about the effectiveness of air pollution control 


equipment selected as a permitted air pollution control strategy. 


6. I also have experience with managing and performing air quality dispersion 


modeling and photochemical modeling for permitting, nonattainment area state implementation 
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plans (“SIPs”), air toxics evaluations, human health risk assessment, and feasibility studies; and 


preparing air emission inventories for permit applications. 


7. I have performed work in 35 states in many industry sectors including:  chemical 


manufacturing; petroleum and natural gas distribution; pulp and paper and other forest products; 


electric power generation; semiconductor and electronics; textiles and leather; aerospace; 


automobile parts; copper smelters, aluminum foundries, and other metallurgical facilities; 


Portland cement and other aggregate and mining facilities; sugar; pharmaceutical and other 


health care products; and transportation. 


8. I have served as a testifying expert witness in litigation, legislative, regulatory 


agency, and planning board settings. 


9. I earned a Bachelor of Science degree in Chemical Engineering from Stanford 


University in 1984 and a Master of Science degree in Civil/Environmental Engineering from 


Carnegie Mellon University in 1988. 


Publications in the last 10 years 


10. My Curriculum Vitae (Attachment 1) lists my publications and presentations from 


the past ten years. 


Prior Testimony 


11. In the past four years I have provided deposition testimony in one case, which 


settled before trial:  Sierra Club v. Woodville Pellets LLC, Case No. 9:20-cv-00178 (E.D. Tex.). 


Compensation 


12. Tetra Tech, Inc. is being compensated for my work on this matter, including 


testimony, at the rate of $260/hour for my review and preparation of documents and $390 per 


hour for expert witness testimony. As of the date this declaration was signed, I have spent 
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approximately 60 hours on this matter. Other Tetra Tech staff participating in this project are 


billed at different rates. 


Background 


13. The Denka Facility is located in LaPlace, Louisiana (a portion of the Facility is 


also in Reserve, Louisiana).  To familiarize myself with the Denka Facility and its operations, I 


reviewed documents provided by the U.S. Department of Justice, documents downloaded from 


internet sources (such as the Louisiana Department of Environmental Quality’s (“LDEQ’s”) 


“EDMS” website) by myself and other Tetra Tech staff, and aerial photography available in 


Google Earth. 


14. The Denka Facility is a stationary source of air pollution and includes three main 


chemical manufacturing process units:  the Neoprene Unit, Chloroprene Unit, and HCl Recovery 


Unit. Each of these three process units has its own Clean Air Act “Title V” operating permit 


because each unit is a major stationary source of both criteria and hazardous air pollutants.1  The 


Clean Air Act requires Title V operating permits – named for the Clean Air Act subchapter that 


mandates them – for major sources of air pollution.  For criteria pollutants in the 2021 reporting 


year, Denka’s Facility emitted approximately 13 tons of carbon monoxide, 90 tons of oxides of 


nitrogen, 9 tons of particulate matter (for both particulate matter with an aerodynamic diameter 


of 10 microns or less and 2.5 microns or less, respectively), 1 ton of sulfur dioxide, 38 tons of 


volatile organic compounds (“VOCs”), a category of air pollutants which includes some 


hazardous air pollutants (“HAPs”).  In the 2021 reporting year, the Denka Facility emitted 


roughly 34 tons of HAPs, including approximately 18 tons of chloroprene (or 


2-chloro-1,3-butadiene, also referred to as CD in the Facility permits and background 


1 Part 70 Operating Permits No. 3000-V5 (Chloroprene Unit), No. 2249-V9 (Neoprene Unit), 
and No. 206-V4 (HCl Recovery Unit). 
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documents), 11 tons of hydrochloric acid (“HCl”), and 4 tons of toluene.2 The Denka Facility’s 


current maximum permitted annual emissions rates are approximately 180 tons of VOCs, 143 


tons of chloroprene, and 33 tons of toluene.3 


15. Denka manufactures a synthetic rubber called neoprene (or polychloroprene) by 


polymerization of chloroprene. Chloroprene is produced using 1,3-butadiene and chlorine.  


Chloroprene, 1,3-butadiene, and chlorine are regulated under 40 C.F.R. Part 63 as HAPs.  


Chloroprene and 1,3-butadiene are also VOCs.4  Chloroprene is also listed as a hazardous 


constituent under LDEQ’s regulations.5 


16. At temperatures below 139 degrees Fahrenheit and at normal atmospheric 


pressure, chloroprene is a liquid. However, it readily evaporates at room temperature.6 


17. Denka’s manufacturing process includes the production of chloroprene in the 


Chloroprene Unit, the treatment of resulting HCl in the HCl Recovery Unit, and the 


polymerization of chloroprene into neoprene in the Neoprene Unit.  The polymerization and 


subsequent processing of the neoprene are the focus of this analysis, particularly the 


polymerization kettles and associated piping, wash belt product processing, and resulting 


wastewater. The “Poly Building” is part of the Neoprene Unit and contains polymerization 


kettles and emulsion stripper feed lines.  The wash belts are also part of the Neoprene Unit and 


are used for product cleaning and drying following polymerization.  Both of those processes 


2 2021 Annual Emissions Inventory for the Denka Facility. 
3 Title V Permit No. 2249-V9 Renewal/Modification/Reconciliation Application, July 2018, 
Table 1 (note: this application requested reductions in potential emissions from the prior Title V 
Permit, but has not been issued and is therefore not currently enforceable). 
4 40 C.F.R. Part 51.100(s)
5 LAC 33:V.3105, Table I (40 C.F.R. Part 261 Appendix VIII) 
6 https://cameochemicals.noaa.gov/chris/CRP.pdf 
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result in chloroprene emissions to the air, and in wastewater from cleaning the kettles, lines, and 


product processing equipment, such as tanks and vessels. 


Methodology and Facts and Data Considered 


18. My analysis examines opportunities to reduce chloroprene emissions from certain 


point sources and fugitive emission sources at the Facility.  My control technology analysis 


focuses generally on control techniques for emissions of VOCs and volatile organic hazardous 


air pollutants (“VOHAPs”), and specifically on applying those control techniques to chloroprene 


emissions.  These control techniques can also potentially reduce other VOC emissions from the 


Facility, such as Toluene.  Toluene is a VOC and VOHAP that is typically emitted from the 


same sources that emit chloroprene at the Facility. 


Opinions 


19. My opinions are based on information made available to me by counsel for the 


United States as well as information obtained by me or my staff during the course of my 


engagement, such as reviewing the EPA’s RACT/BACT/LAER Clearinghouse (“RBLC”) for 


information about available air pollution control technologies in use at similar chemical 


manufacturing processes.7 


7 EPA established the RACT/BACT/LAER Clearinghouse to provide a central database of air 
pollution technology information (including past RACT, BACT, and LAER decisions contained 
in NSR permits) to promote the sharing of information among permitting agencies and to aid in 
future case-by-case determinations.  I reviewed recent (permitted within the last ten years) 
RACT/BACT/LAER Clearinghouse entries under Process Type 63.999 – Other Polymer and 
Resin Manufacturing Sources. This was the closest category of chemical manufacturing 
facilities for comparison to Denka’s Facility available in the RACT/BACT/LAER 
Clearinghouse. Although the Denka Facility is a unique operation – one of only three in the 
world and the only facility of its kind in the U.S. – many of its chemical manufacturing 
processes, such as polymerization, distillation, and product drying, are commonly used at other 
types of chemical manufacturing operations. 
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20. My opinions are also based on my general knowledge obtained through 


experience over the past 35 years of my career.  In addition to my own knowledge and 


experience, I worked and continue to work closely with technical experts at Tetra Tech who have 


relevant expertise and have provided me with information that supports my analysis and 


opinions. 


21. The opinions expressed are based on the data and facts available to me at the time 


I prepared this declaration. Citations to documents I specifically relied upon in forming my 


opinions are provided in footnotes or in Attachment 2.  I have reviewed and considered 


additional materials. Should additional relevant or pertinent information become available in the 


future, I reserve the right to supplement the discussion and findings in my declaration. 


22. If called to testify, I could competently testify to the following to a reasonable 


degree of scientific certainty: 


I. There Are Multiple Sources of Chloroprene Emissions at the Denka 
Facility 


23. Chloroprene and other air pollutants are routinely emitted into the air at various 


stages of Denka’s neoprene manufacturing operations including via point sources, such as stacks 


or vents, and from more diffuse non-point (fugitive) emission sources, such as evaporation from 


wastewater treatment operations.  The emissions from these sources are characterized in 


permitting documents (e.g., Clean Air Act Title V permits and applications), emission 


inventories, and process information provided to regulators by Denka.  See, e.g., Attachment 2. 


24. Point sources of chloroprene emissions from Denka’s Facility that are currently 


uncontrolled and identified in Denka’s Title V permits include:  Source ID 1700-25 (East Wash 
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Belt Dryer) and 1700-26 (West Wash Belt Dryer); Source ID 1700-66 (Poly Building Wall 


Fans); and Source ID 1700-97 (Regenerative Thermal Oxidizer Bypass Vent).8 


25. Chloroprene is emitted fugitively at the Facility when hatches or manways on 


tanks and other process vessels are opened, during both normal operations and maintenance 


work.9 


26. Chloroprene is additionally emitted fugitively at the Facility, such as via 


equipment leaks and evaporative emissions from wastewater generated during neoprene 


manufacturing.10 


27. Multiple chloroprene-containing emission sources at the Facility are routed to an 


existing Regenerative Thermal Oxidizer (“RTO”).  The RTO uses thermal oxidation (essentially 


combustion) to destroy VOCs and VOHAPs with a destruction efficiency for chloroprene 


specified as 98% by the January 6, 2017, Administrative Order of Consent (“AOC”) between 


LDEQ and Denka. Stack testing of the RTO has demonstrated a destruction efficiency greater 


than 98% can be achieved.11  Chloroprene routed to but not destroyed by the RTO is emitted to 


the atmosphere through the stack attached to the RTO (Source ID 1700-97).12 


28. Some chloroprene-containing process wastewater streams are routed to an 


Aeration Tank (Source ID 5-95), which bubbles air through the wastewater stream.  This action 


“strips” chloroprene and other VOCs and VOHAPs from the incoming wastewater and into the 


8 See, e.g., Title V Permit No. 2249-V9 Renewal/Modification/Reconciliation Application, July 
2018. 
9 See, e.g., EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, July 2022. 
10 See, e.g., EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, July 
2022. 
11 Performance Test Report for Regenerative Thermal Oxidizer, Denka Performance Elastomer - 
Pontchartrain Site, May 2018.
12 See, e.g., Title V Permit No. 2249-V9 Addendum No. 2 to July 26, 2018, Renewal 
Application, August 2020. 
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bubbles so that those constituents are subsequently transported to the airspace in the tank above 


the wastewater surface.  The chloroprene and other VOCs and VOHAPs in the airspace are 


captured within the enclosed Aeration Tank’s cover so that they can then be routed by a vent in 


the tank roof to the RTO.13  The Aeration Tank at the Facility reportedly achieves 98.0% 


stripping efficiency of VOC vapors,14 an efficiency which in my experience is reasonably 


achievable for a properly designed aeration tank (i.e., has a fixed roof with proper seals and 


gaskets, adequate residence time, and sufficient aeration capacity).15  The Facility also includes a 


Surge Tank in the wastewater treatment system which is expected to achieve the same stripping 


efficiency as the Aeration Tank.16 


29. Some wastewater streams that contain chloroprene are collected in unenclosed, 


open-to-the-air grated trenches or in the open-to-the-air Outside Brine Pit.  These unenclosed 


wastewater streams provide opportunities for the release of fugitive chloroprene emissions to the 


atmosphere from evaporation.17 


II. Denka Can Reduce Chloroprene Emissions By Implementing Feasible 
Changes to Better Capture and Control Them. 


30. VOCs and VOHAPs are broad pollutant categories that include many individual 


hydrocarbon compounds that can be controlled and monitored using the same methods.  


13 See, e.g., Title V Permit No. 2249-V9 Renewal/Modification/Reconciliation Application, July 
2018. 
14 See, e.g., Title V Permit No. 2249-V9 Addendum No. 2 to July 26, 2018, Renewal 
Application, August 2020.
15 EIIP Vol II, CH 5: Estimating Air Emissions from Wastewater Collection and Treatment 
(epa.gov) (explaining that “[f]or highly volatile compounds (Henry’s Law constant [HLC] 
greater than 10-3 atm-m3/gmol), VOC removal ranges from 95 to 99 percent can easily be 
achieved with a sufficient amount of steam”). Chloroprene’s HLC is 0.056 atm-m3/gmol, falling 
into that higher level of control described in the EPA guidance for air and steam stripping units.
16 EIIP Vol II, CH 5. 
17 See, e.g., EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, July 
2022. 
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Chloroprene is both a VOC and VOHAP.  For that reason, air pollution control technologies 


(such as thermal oxidizers) and work practices (such as leak detection and repair (“LDAR”) 


procedures) that reduce or eliminate VOC and VOHAP emissions are effective at reducing or 


eliminating chloroprene emissions. 


31. VOC/VOHAP control technologies include thermal oxidizers, of which the RTO 


is a common device. RTOs can achieve high (up to greater than 99%) VOC and VOHAP 


destruction efficiency depending on the composition and flow rates of the streams to be 


controlled.18  As described above, Denka currently uses an RTO to reduce chloroprene emissions 


from some emission sources at the Facility, and Denka’s RTO can achieve a high (>98%) 


destruction efficiency for chloroprene as demonstrated by a stack test performed on April 11, 


2018. 


32. A key advantage of thermal oxidation is that VOCs and VOHAPs can be 


destroyed safely and cleanly, provided that proper engineering design and management are used. 


In some applications, waste heat from the oxidizer can be recovered and used in other processes 


or converted to electric power, which is an additional characteristic considered in air pollution 


control equipment selection. 


33. For thermal oxidizers that control halogenated VOC and VOHAP emissions (such 


as chloroprene), acid gases can be created in the combustion chamber of the RTO.  Scrubbers 


may be required or added on to reduce acid gases in the RTO exhaust stream; Denka’s existing 


RTO is configured with a wet scrubber.  Therefore, it is likely that any thermal oxidizer(s) 


installed in addition to the existing RTO would require a device to reduce acid gas emissions. 


18 See, e.g., EPA Air Pollution Control Technology Fact Sheet, EPA-452/F-03-021. 
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34. A key step in controlling fugitive emissions of VOCs or VOHAPs is to first 


capture them so that they can be routed to a control device such as a thermal oxidizer.  Whether 


the captured fugitive emissions can be routed directly to a control device depends on how much 


air flow is required to capture the fugitive emissions.  In some cases, an intermediate device may 


be necessary to reduce the air flow and increase the concentration of VOCs and VOHAPs 


delivered to the thermal oxidizer. 


35. One example of capture technology is ventilation hoods, which are used in a 


broad variety of industrial operations to draw in and capture air surrounding a fugitive emission 


source, so that the air (along with the emissions) can then be routed to an air pollution control 


device (such as a thermal oxidizer). 


36. Enclosures are another example of a method used in a broad variety of industrial 


operations to capture air surrounding a fugitive emission source, so that the air and fugitive 


emissions can then be routed to an air pollution control device.  40 C.F.R. Part 51 Appendix M, 


Method 204 (“EPA Method 204”) is a commonly referenced EPA procedure that is used to 


determine the effectiveness with which an enclosure captures VOC emissions.  EPA Method 204 


is used to determine whether a permanent or temporary enclosure meets the criteria for a “total 


enclosure” – an enclosure that completely surrounds a source of emissions such that all VOC 


emissions are captured and contained for discharge to a control device.  In my opinion, even 


where compliance with EPA Method 204 is not required by regulation, the method provides a 


ready way to evaluate an enclosure’s effectiveness toward meeting the “total enclosure” criteria. 


37. In the remainder of my declaration I address methods Denka could use to capture 


and destroy chloroprene emissions from some of the sources identified above, focusing first on 


changes that Denka could make relatively quickly.  Depending on the extent to which Denka is 
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already planning or implementing some or all of these measures, I estimate that they can 


reasonably be completed in a matter of weeks to months. 


A. Capture and control of chloroprene emissions from strainers on the 
Poly Kettles and Emulsion Stripper Feed Line in the Poly Building. 


38. The Poly Building is one of the larger sources of chloroprene emissions at the 


Facility because it houses many chloroprene emissions sources.  It is part of the Neoprene Unit, 


is home to the primary neoprene manufacturing area, and has fans that ventilate the building (the 


“Poly Building Wall Fans”).  Per the air emissions calculation sheet Denka submitted to 


regulators in the August 2020 Title V Renewal Addendum No. 2, the Poly Building Wall Fans 


“vent fugitive emissions from equipment components located in the building, and emissions 


which are not collected by the air rich header system from manway openings, strainer enclosures, 


vessel cleanings, and other activities.”19 


39. Within the Poly Building, five polymerization kettles (“Poly Kettles”) serve as 


reactors where a catalyzed reaction creates neoprene in a batch polymerization process.  The 


Poly Kettle reactors run 12-15 batches per day (collectively) and may run up to 20 batches per 


day.20  The Poly Kettles each have individual in-line strainers that capture and remove liquid and 


semi-solid filterable Poly Kettle Strainer materials (these coagulated materials are sometimes 


referred to by Denka as “Waste Coag”).21  I have personally seen video of the process of opening 


of a strainer to remove the Waste Coag materials.22  An EPA RCRA Consent Agreement (Docket 


19  Title V Permit No. 2249-V9 Addendum No. 2 to July 26, 2018, Renewal Application, August 
2020. 
20 RCRA-06-2023-0906 at 3.23. 
21  RCRA-06-2023-0906 at 3.23. 
22  EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, July 2022. 
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No. RCRA-06-2023-0906) describes this waste material and its chloroprene emissions.  Each 


production batch generates up to 30 pounds of Waste Coag in the strainers.23 


40. Denka generates chloroprene emissions when the Poly Kettle strainers are opened 


to remove the Waste Coag, and during transport of the Waste Coag to its disposal area.24 


Chloroprene from cleaning out the Poly Kettle strainers is currently released into the Poly 


Building and from there to the ambient air through the Poly Building Wall Fans. 


41. The strainers for Poly Kettles #3, #4, and #5 have an existing enclosure around 


them that can capture fugitive emissions and route them via an air rich vent header to the RTO.  


However, the enclosure has doors and louvres that, when in an open position, can serve as places 


for chloroprene to escape the enclosure into the Poly Building air.  Other openings in the 


enclosure adjacent to the strainers serve as places for chloroprene to escape the enclosure to the 


Poly Building air.25  For these reasons, supported by Summa Canister data collected within and 


near the enclosure during opening of the Poly Kettle strainers26, it appears that this strainer 


enclosure is not designed or operated in a way that can meet the EPA Method 204 criteria for a 


total enclosure. 


42. The strainers for Poly Kettles #1 and #2 currently have no enclosure around them, 


although they are equipped with hoses and ductwork that capture some of the fugitive emissions 


from these units and route them via an air rich vent header to the RTO.27 


23 RCRA-06-2023-0906 at 3.23. 
24 See, e.g., Denka letter to LDEQ, Request for Authorization to Construct (ATC) for an 
Emission Reduction Project, September 2022. 
25 EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, July 2022.
26 EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, Appendix F, July 
2022. 
27  EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, Appendix 01, July 
2022. 
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43. The strainer for the Emulsion Stripper Feed Line currently has no enclosure 


around it, and cleanout and handling of Waste Coag from this strainer similarly generates 


chloroprene emissions that are not currently captured or controlled.28 


44. Denka is aware of the emissions from these units.  In May 2017, Denka requested 


approval from LDEQ to construct booth enclosures and an associated closed vent system 


designed to collect and control emissions of HAPs from the five Poly Kettles and Stripper 


strainer baskets.  The emissions from the enclosures and vent were ultimately to be routed to the 


RTO for control. LDEQ approved the request in June of 2017.29  As previously mentioned, a 


partial enclosure exists around Poly Kettles #3, #4, and #5; none exists around Poly Kettles #1 


and #2. Although Denka is evaluating, and possibly implementing, alternative methods for 


managing Waste Coag from the Poly Kettles and Emulsion Stripper Feed Line pursuant to its 


recent RCRA Consent Agreement with the EPA (Docket No. RCRA-06-2023-0906), it is my 


understanding that Denka is currently still allowed to follow its practice of skimming Waste 


Coag from the strainers and pouring it into open, wheeled bins for transport within the Facility.  


Liquid wastewater from the open bins is drained into open grated trenches that eventually empty 


into the open-to-the-air Outside Brine Pit.  The more solid coagulated wastes are wheeled in the 


open bins to the Outside Brine Pit. There, employees dump the wastes into the Outside Brine 


Pit. Throughout the steps followed from emptying the strainers to disposing of the Waste Coag 


in the Outside Brine Pit, chloroprene volatilizes from the Waste Coag to the Poly Building air 


and to the outside air. 


28 See, e.g., EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, July 
2022. 
29 LDEQ ATC, Approval to Operate for Denka Performance Elastomer, LLC, June 2017. 
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45. There are steps that Denka can quickly take to reduce chloroprene emissions from 


cleaning out the Poly Kettle Strainers and Emulsion Stripper Feed Line Strainers. 


46. Denka can and should immediately modify operation of the enclosure on the 


strainers for Poly Kettles #3, #4, and #5 to ensure that the enclosure’s ability to capture 


chloroprene emissions meets the criteria of EPA Method 204 for total enclosure.  Each time a 


strainer is opened, and until all strainers are closed:  a) the enclosure’s doors and louvers should 


be fully closed, and the gaps in the enclosure walls around the strainers should be fully sealed; b) 


any other necessary steps should be taken to optimize negative pressure in the enclosure to meet 


the total enclosure criteria of EPA Method 204; and c) sufficient airflow from the enclosure to 


the air rich vent header should be confirmed to ensure that emissions captured by the enclosure 


are routed to the existing RTO or another control device with comparable destruction efficiency.  


If it is not possible for the current enclosure on the strainers for Poly Kettles #3, #4, and #5 to be 


operated in accordance with EPA Method 204, Denka can and should redesign and modify the 


enclosure to allow such operation. 


47. I have not yet evaluated Denka’s onsite fabrication capabilities, but based on my 


experience with other industrial facilities and their respective in-house capabilities, I estimate 


that Denka can reasonably upgrade and improve the existing enclosure for Poly Kettles #3, #4, 


#5 as outlined above within a period of 30 days. 


48. Because the strainers on Poly Kettles #1 and #2 and the Emulsion Stripper Feed 


Line are unenclosed and vent directly into the Poly Building air (and from there, through the 


Poly Building Wall Fans into the atmosphere), Denka can and should immediately construct a 


temporary enclosure or enclosures to capture fugitive chloroprene emissions from those strainers 


in the short-term and route the captured fugitive emissions to the RTO or an equivalent control 
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device. Each time a strainer is opened, and until all strainers are closed:  a) the temporary 


enclosure’s doors and any louvers should be fully closed; b) any necessary steps should be taken 


to optimize negative pressure in the temporary enclosure; and c) sufficient airflow from the 


temporary enclosure to the air rich vent header should be confirmed to ensure that chloroprene 


emissions are being routed to the existing RTO or another control device with comparable 


destruction efficiency. 


49. I estimate that Denka can reasonably construct a temporary enclosure for Poly 


Kettles #1 and #2 and the Emulsion Stripper Feed Line within a period of 30 days. 


50. Denka can and should construct a permanent enclosure or enclosures for the 


strainers on Poly Kettles #1 and #2 and the Emulsion Stripper Feed Line that meet the 


requirements described above for the enclosure on the strainers for Poly Kettles #3, #4, and #5. 


51. I estimate that Denka can reasonably develop a plan for the construction of a 


permanent enclosure for Poly Kettles #1 and #2 and the Emulsion Stripper Feed Line (including 


materials and structural needs) within a period of 30 days. I further estimate that a permanent 


enclosure based on that plan can be reasonably installed and made operational within 120 days of 


plan approval. 


52. To minimize chloroprene emissions from the Waste Coag and associated liquid 


waste after it is removed from an enclosure, Denka can and should handle, transport, and store 


all solid, semi-solid, and liquid wastes generated in the Poly Kettle Strainers and Emulsion 


Stripper Feed Line strainers in containers or drums that are closed, gasketed, and sealed.  The 


containers or drums should have a sealed valve that allows for venting of emissions via a closed 


vent system to the existing RTO or another control device with comparable destruction 
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efficiency.  The containers or drums should then be vented to the RTO until most or all of the 


residual chloroprene has been volatilized from the Waste Coag.   


53. Suitable containers, such as covered waste collection carts that can be vented to 


the RTO or other comparable control device, likely already exist at the Facility as Denka 


submitted test authorizations in September of 2022 to the LDEQ for such equipment.30  Based on 


the test plan submitted by Denka, a feasible set of steps that Denka can and should take to reduce 


chloroprene emissions from managing coagulated wastes from the Poly Kettle Strainers and 


Emulsion Stripper Feed Line Strainers is included as Attachment 3. 


54. Assuming suitable waste collection carts or other suitable collection containers 


(e.g., drums) already exist at the Facility, Denka can reasonably implement Coag Waste 


containerization as described above immediately.   


55. Collecting Waste Coag in containers or drums as described above will generate 


wastewater that will contain residual chloroprene which can be a source of evaporative 


chloroprene emissions if not controlled.  If the containers or drums will be opened on-site to 


remove solids for disposal, remaining liquids should be transmitted via fully enclosed 


hard-piping to the Facility’s existing Aeration Tank, or an alternate aeration tank with 


comparable chloroprene stripping efficiency, which is routed to the existing RTO or another 


control device with comparable destruction efficiency. 


56. I estimate that Denka can reasonably construct a system to hardpipe the remaining 


liquids from Waste Coag containers or drums to the existing or alternate Aeration Tank as 


described above within a period of 90 days. 


30  Denka letter to LDEQ, Request for ATC for an Emission Reduction Project, September 2022. 
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B. Methods to control chloroprene emissions from tank and vessel 
maintenance. 


57. Routine operation and maintenance of chloroprene-containing tanks and vessels is 


another source of chloroprene emissions at the Facility. 


58. There are feasible, relatively simple opportunities to reduce chloroprene 


emissions through improved “housekeeping” or work practices, such as ensuring that tank 


hatches or vessel openings are closed when they are not in use.  Open hatches and doors allow 


for chloroprene emissions from chloroprene-containing tanks and vessels.  Although it is 


necessary to periodically open tanks and other vessels for operations and maintenance, hatches 


and doors should be kept closed when not in use and employees should be instructed to do so. 


59. Cleaning and maintenance activities at Facility tanks and vessels are another 


source of chloroprene emissions for which there are feasible, available technologies and 


techniques to control emissions during such activities.  Cleaning and maintenance of Facility 


tanks and vessels oftentimes includes activities where a chloroprene-containing vessel or process 


equipment is opened to the atmosphere, creating an emission pathway.  Cleaning and 


maintenance activities include an array of preparatory steps, such as de-inventorying, de-gassing, 


de-pressurizing, draining, and decontaminating a vessel, as well as steps needed to return the 


vessel to service after cleaning and maintenance work is complete.  Examples of cleaning and 


maintenance activities include vessel steaming and nitrogen sweeps. 


60. There are two basic sources of chloroprene emissions that cleaning and 


maintenance activities generate, both of which Denka can and should control:  chloroprene-
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containing vapor and chloroprene-containing wastewater (which can then lead to evaporative 


chloroprene emissions).31 


61. Denka can and should reduce emissions by improving its work practices for 


cleaning tanks, such as by taking steps to ensure that more chloroprene-containing residual is 


removed before opening the tanks and vessels, steaming them, or disconnecting them from their 


air pollution control devices. These steps include using heated air or extended nitrogen 


sweeping, instead of steam, to ensure that more chloroprene is removed before proceeding to 


clean or open the tank. In general, reducing the amount of chloroprene-containing residual in a 


tank or vessel – or maximizing the proportion of chloroprene-containing residual that is fully 


reacted – before opening it will reduce the potential for chloroprene emissions. 


62. Denka has apparently tested at least one procedure for improving the removal of 


chloroprene-containing residual from its Unstripped Emulsion Storage Tanks.  Denka proposed a 


procedure for cleaning these tanks to the LDEQ on September 9, 2022.32  The proposed 


procedure includes extended “water washing” requirements for these tanks.  Clean water would 


be used to rinse out or flush the tanks for approximately 24 hours while they are still closed to 


the atmosphere and routed to the RTO.  Wastewater generated by the procedure would be routed 


to the Facility’s Aeration Tank, which in turn routes chloroprene vapors to the RTO. 


63. Denka can and should comply with the water washing procedure for the 


Unstripped Emulsion Storage Tanks that it proposed to LDEQ, and should immediately extend it 


where feasible, as well as other techniques such as nitrogen sweeping and steaming, to cleaning 


31 See, e.g., EPA Region 6 RCRA Inspection Report – Denka Performance Elastomers, July 
2022. 
32  Denka letter to LDEQ, Request for ATC for an Emission Reduction Project, September 2022. 
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and maintenance activities at all other chloroprene-containing tanks, vessels, and process 


equipment at the Facility. Denka may need to undertake a feasibility study to analyze which 


cleaning procedure is best suited for each of the Facility’s chloroprene-containing tanks, vessels, 


and process equipment. Based on this study, Denka should develop and implement a standard 


operating procedure document for practices to reduce chloroprene emissions during cleaning and 


maintenance activities that applies to all of the chloroprene-containing tanks, vessels, and 


process equipment at the Facility. 


64. I estimate that Denka can reasonably prepare the feasibility analysis and standard 


operating procedure document within a period of 30 days, at which point it can and should 


implement these improved cleaning and maintenance practices. 


65. Denka also can and should route the chloroprene-containing wastewater generated 


from the water washing procedure via fully enclosed hard-piping to the existing Aeration Tank, 


Surge Tank, or an alternate aeration tank with a comparable stripping efficiency.  If Denka uses a 


condenser to condense steam used to steam sweep the vessel, the condensate can and should also 


be controlled in this manner. 


66. Denka can and should also implement additional steps to remove residual 


chloroprene before a chloroprene-containing tank, vessel, or process equipment that is being 


cleaned is opened to the atmosphere.  Specifically, before opening such equipment, Denka 


should: a) clear residual vapor and process materials adhering to the tank or vessel, as well as 


adhering to associated mechanical equipment and piping, by sweeping with nitrogen gas, heated 


air, or steam, or by means of water washing or other effective technique; and b) install a suitable 


detector or monitor located where the gases are vented to the Closed Vent System.  A means for 


assessing when equipment can be opened to atmosphere is to use the monitor to determine when 
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chloroprene emissions resulting from cleaning activities drop to levels less than 1 part per 


million by volume (“ppmv”). 


67. Denka can and should route all chloroprene-containing vapor generated from 


cleaning these tanks, vessels, and process equipment to the existing RTO or another control 


device with comparable destruction efficiency.  If it is not feasible to route emissions from tank 


cleaning and maintenance to the existing RTO, there are available vendors that specialize in 


portable air pollution control units, including trailer-mounted thermal oxidizers and condensers, 


that could be deployed at Denka’s Facility within short periods (weeks to months) of time. 


C. Methods to control fugitive chloroprene emissions. 


68. Chloroprene is emitted from fugitive sources throughout the Facility, including 


from within the Poly Building (“Poly Building Fugitives”).  The Poly Building Fugitives are 


released to atmosphere via the Poly Building Wall Fans, along with chloroprene from other 


sources within the Poly Building. 


69. LDAR is the standard of control commonly used, if not required, across industries 


that have VOC or VOHAP fugitive emissions including:  synthetic organic chemical 


manufacturing industry chemical plants, refinery, oil and gas production, etc.  LDAR is a 


program that identifies unintended or fugitive emissions by monitoring equipment (e.g., valves, 


pumps, piping connectors, hatch seals and gasketing) for “leaks” of VOCs.  An equipment leak is 


defined by reference to a specific measured concentration of VOCs, above which maintenance 


and repair efforts are required – i.e., an “action level.” The federal New Source Performance 


Standards (“NSPS”) and National Emissions Standards for Hazardous Air Pollutants 


(“NESHAP”) require LDAR as a baseline for affected facilities.  LDAR is closely related to 


general housekeeping in a facility as minimizing and fixing leaks promptly through inspection 


and equipment maintenance lead to a cleaner facility with reduced emissions. 
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70. LDAR is both the baseline and the current required approach to control fugitive 


emissions from facilities in the synthetic organic chemical manufacturing industry, with 


enhancements applied in different situations and for different emissions unit types.  For example: 


action levels at lower ppmv detection levels, increased frequency of monitoring, and shorter time 


periods allowed for repairs to be performed, as required by 40 C.F.R. 63 Subpart H.33 


71. In addition, “low-emission” (“low-e”) technology is available for valves, valve 


packings, and other LDAR components. Low-e components are guaranteed by the vendor to not 


leak VOCs above a specified threshold – sometimes as low as 100 ppmv – for a fixed period of 


time, in some cases as long as five years.34 


72. In an effort to evaluate the Facility’s fugitive emissions sources and control 


efforts, I reviewed the Facility’s LDAR program at a high level.  Enhanced LDAR requirements 


can be immediately implemented at the Facility, and I would expect them to result in detection 


and repair of leaks that would otherwise not be detected, or not be detected as quickly, thereby 


reducing the Facility’s chloroprene emissions.  For example, Denka can and should perform 


twice-monthly inspections using EPA Method 21 of all components (i.e., valves, connectors, 


pumps, and hatch seals on tanks and vessels) in the Poly Building to determine whether they are 


emitting 500 ppmv or more of VOCs,35 and in the case of valves, 200 ppmv of VOCs.36  If 


Denka's current operating procedures required more frequent LDAR monitoring or apply a lower 


33 See, e.g., EPA Leak Detection and Repair – A Best Practices Guide, October 2007. 
34 See, e.g., EPA Proposed Rule: Standards of Performance for New, Reconstructed, and 
Modified Sources and Emission Guidelines for Existing Sources: Oil and Natural Gas Sector 
Climate Review, November 2021. 
35  EPA Leak Detection and Repair – A Best Practices Guide, October 2007. 
36 United States of America v. Lima Refining Company (Civ. Action No. 3:17-cv-01320) (N.D. 
of Ohio), Consent Decree, filed June 22, 2017. 
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action threshold to any category of components, Denka should maintain those more stringent 


requirements as to those components.  Denka should repair any component found to be emitting 


at or above the targeted threshold of VOCs consistent with the LDAR requirements that apply to 


the Facility. Denka should replace valves and valve packings with “low-e” technology (< 100 


ppmv VOCs) when a replacement is required.37 


73. Denka can and should apply these same enhanced LDAR practices at a monthly 


inspection frequency for the remainder of the Facility within a reasonable amount of time.  


Implementing these requirements is a function of available human resources (onsite employees 


and contractor support, both of which Denka already has), and does not require additional or new 


capital expenditures, except with respect to the purchase and installation of low-e replacement 


components where necessary. 


D. Methods to capture and control emissions from additional sources of 
chloroprene at the Facility. 


1. East and West Wash Belt Dryers and Poly Building Wall Fans 


74. The wash belts dryers use steam-heated air to dry newly produced neoprene film.  


These sources are included in the Product Drying multi-unit emissions cap (CAP, Source 1700-


25A). The Product Drying CAP additionally includes Sources 1700-45 No. 1 East Dryer 


Cooling Compartment, 1700-46 No. 1 West Dryer Cooling Compartment, 1700-47 No. 2 East 


Dryer Cooling Compartment, and 1700-48 No. 2 West Dryer Cooling Compartment.  Aside from 


Sources 1700-25 and 1700-26, all of the remaining sources in the Product Drying CAP are 


controlled by the existing RTO. Sources 1700-25 and 1700-26 are currently unenclosed and 


37 EPA Proposed Rule: Standards of Performance for New, Reconstructed, and Modified Sources 
and Emission Guidelines for Existing Sources: Oil and Natural Gas Sector Climate Review, 
November 2021. 
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uncontrolled.38  Under the Product Drying CAP, each Belt Dryer emission unit is capable of 


chloroprene emissions of 10 ppmv, 2.12 pounds per hour (lb/hr), and 9.29 tons per year (tpy).  


However, chloroprene emissions from the two Belt Dryer emission units combined are limited 


by the permit to 10 ppmv, 2.12 lb/hr and 9.29 tpy. Therefore, controls for these two units were 


evaluated based on the 9.29 tpy of chloroprene combined value with an exhaust flow rate of 


15,400 cubic feet per minute (listed “at conditions,” assumed to be actual cubic feet per minute, 


acfm).39 


75. The Source 1700-66 Poly Building Wall Fans emission point is evaluated based 


on the updated emissions and fan capacities provided in the Neoprene Unit Title V Addendum 


No. 2 to the Renewal Application dated August 2020.40  The total rated capacity of the fans is 


72,424 acfm (again, “at conditions”) and chloroprene emissions are limited to 2.21 ppmv by 


volume, 2.17 lb/hr, and 9.5 tpy.  Because ductwork can be affixed to the Poly Building Wall 


Fans, I evaluated the ducting of fugitive emissions to emissions control equipment and 


considered this configuration to be a part of the point sources category. 


76. Emissions from the wash belt dryers must first be captured before being routed to 


a control device. This is possible using technology such as appropriate hoods or enclosures 


around the wash belts. Denka could install hoods or enclosures that meet EPA Method 204 


criteria for a total enclosure to capture chloroprene emissions from the wash belt dryers and duct 


those emissions to a thermal oxidizer.41 


38 Title V Permit No. 2249-V9 Renewal/Modification/Reconciliation Application, July 2018. 
39 Title V Permit No. 2249-V9 Renewal/Modification/Reconciliation Application, July 2018. 
40 Title V Permit No. 2249-V9 Addendum No. 2 to July 26, 2018, Renewal Application, August 
2020. 
41EPA Method 204 Criteria for and Verification of a Permanent or Temporary Total Enclosure, 
January 2019. 
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77. As noted previously, emissions from the Poly Building Wall Fans can be reduced 


by taking measures to construct enclosures around operations within the Poly Building that meet 


the total enclosure criteria of Method 204 and to route the captured emissions to the existing 


RTO or alternatively a new control device that meets or exceeds the destruction performance of 


the existing RTO, in addition to emission reductions associated with the enhanced LDAR 


discussed above. Such measures would reduce the chloroprene emissions available at the Wall 


Fans for capture and control. However, the Poly Building would continue to generate 


chloroprene emissions, even at a reduced level, as no LDAR or enclosure efforts capture or 


control emissions at all times, under all circumstances.  To address these additional chloroprene 


emissions in the Poly Building, Denka should first prepare a plan to further evaluate and control 


any known or previously unknown chloroprene emissions sources in the Poly Building.  I 


estimate that Denka could prepare such a plan within a period of 90 days. The plan could include 


enclosing and controlling discrete sources within the Poly Building sufficient to eliminate or 


virtually eliminate remaining emissions from the Poly Building Wall Fans.  Alternately, the plan 


could include further sealing or enclosure of the entire Poly Building so that fugitive emissions 


would be emitted only at the Poly Building Wall Fans, where they could be captured and routed 


to the existing RTO or another control device with comparable destruction efficiency.  The plan 


could also consider means to concentrate Poly Building chloroprene emissions and reduce the 


overall volume of air from the Poly Building Wall Fans to potentially reduce the cost of 


controlling those emissions. 


78. Controlling chloroprene from Sources 1700-25 East Wash Belt Dryer, 1700-26 


West Wash Belt Dryer, and 1700-66 Poly Building Wall Fans using one or more thermal 


oxidizers is a feasible control option.  Quickly adding portable thermal oxidizer capacity to 
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Denka’s operations is feasible, both from a technical and cost standpoint.  There are available 


vendors that specialize in portable air pollution control units, including thermal oxidizers, which 


can be deployed at Denka’s Facility within short periods (months) of time.  Denka could also 


install permanent control technology to manage the chloroprene point sources at the Facility.42 


79. By better managing the process vent streams currently being sent to the RTO, it 


may be possible to increase the capacity of its existing RTO so that additional chloroprene-


containing gas streams could be sent to it.  One feasible method to “free up” the RTO’s existing 


capacity is by using concentrator systems on more dilute process vent streams (such as Sources 


1700-25 and 26 as well as Source 1700-66) prior to other controls.  These concentrator systems 


include but are not necessarily limited to zeolite adsorption rotor systems that have been 


successful at concentrating dilute inlet VOC concentrations and have been used successfully 


prior to RTOs or other emission control units in the petrochemical and other industries.  Further 


review would be necessary to determine their suitability for use with chloroprene or the need for 


such an option based on the expected characteristics (e.g., flow rate and concentration) of the 


vapor streams that need to be controlled. 


80. Table 1 provides estimated costs for capturing and controlling emissions from the 


existing configurations of the Belt Washers and the Poly Building Wall Fans, combining the cost 


of a new RTO with a new acid gas scrubber.  The costs are based on a 2021 Chemical 


Engineering Plant Cost Escalation/De-escalation Index (“CEPCI”), which is the most recent rate 


42 It may be necessary to fabricate specialty connections for additional thermal oxidizers to the 
emissions units, as well as potentially change the air pollution control equipment’s metallurgy, 
because some of Denka’s waste streams contain corrosive chlorinated hydrocarbons.  These 
considerations may add some cost or time to Denka’s ability to install additional thermal 
oxidizers or stripper technology.  These technologies nevertheless can, and have been, applied in 
similar types of corrosive operating conditions. 
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available. The prime rate used is that available in December 2022. RTO calculations are based 


on the USEPA Air Pollution Control Cost Manual – Incinerators/Oxidizers Cost Calculation 


Spreadsheet, updated September 2022, using a 99% control level.  The USEPA Air Pollution 


Control Cost Manual calculation for RTOs is based on field-constructed units which would 


likely be the construction type in this case (as opposed to package units which often are installed 


in open locations with few associated facilities).  Scrubber cost calculations are based on the 


USEPA Air Pollution Control Cost Manual – Wet and Dry Scrubbers Cost Calculation 


Spreadsheet, updated May 2021, using a 99% control level.  Note that the cost and estimating 


methodology in the USEPA Air Pollution Control Cost Manual are directed toward a “study” 


estimate with a probability error of 30%.43 These cost estimates make standardized assumptions 


about the cost of vents, piping, and other ancillary hardware, and are not specifically tailored to 


the Denka Facility. 


Table 1. Costs of Combined RTO and Acid Gas Scrubber 


Process Units Controlled 
RTO/Scrubber 
Total Capital 


Cost 


RTO/Scrubber 
Total Annual 


Cost 


VOHAP Controlled 
(tpy) 


HCl Controlled 
(tpy) 


Sources 1700-25 and 26 – 
East and West Wash Belt 


Dryers 
$1,820,000 $584,000 


12.9 


4 


Source 1700-66 Poly 10.2 
Building Wall Fans 


$5,080,000 $1,750,000 
4 


Combined: Sources 1700- 23.5 
25, 26, and 66 


$6,060,000 $2,100,000 
8 


43 USEPA Air Pollution Control Cost Manual, Chapter 2 – Cost Estimation: Concepts and 
Methodology. The Manual has become the standard for air pollution control costing 
methodologies for many State regulatory agencies.  For example, Virginia requires that the 
Manual be used in making cost estimates for BACT and other permit applications, unless the 
permit applicant can provide convincing proof that another cost reference should be used.  Texas 
accepts the Manual methodology “as a sound source for the quantitative cost analysis” for BACT 
analyses it reviews. 
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81. In addition to my experience and review of materials provided by counsel for the 


United States, my opinion that these are feasible control technologies for 1700-25 East Wash 


Belt Dryer, 1700-26 West Wash Belt Dryer, and 1700-66 Poly Building Wall Fans is based on 


reviewing the EPA’s RACT/BACT/LAER Clearinghouse. 


82. Table 2 lists similar, relevant chemical processing units.  Their requirements 


mirror the control options I believe are available and feasible for the 1700-25 East Wash Belt 


Dryer, 1700-26 West Wash Belt Dryer, and 1700-66 Poly Building Wall Fans.  This table does 


not include the acid gas scrubbing necessary for the specific process needs at Denka, but the 


need for acid gas scrubbing does not change the feasibility of these control options at Denka’s 


Facility: 
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Table 2 - RACT/BACT/LAER Clearinghouse Control Information for Similar Sources 


RBLC ID 
PERMIT 


DATE 


CORPORATE/COMPANY 
NAME 


FACILITY NAME 
DESCRIPTION 


VOC/VOHAP 
POLLUTION 
CONTROL 


OH-0378 12/21/2018 
PPTGA PETROCHEMICAL 
COMPLEX 


Facility operations, 
storage tanks, process 


vents 


Two TOs (redundant 
– one operational at 


all times, one as 
backup) 


Process vents, storage 
tanks, and 


startup/shutdown/ 
maintenance/upsets 


Flare and TO 


TX-0784 02/19/2016 
EQUISTAR CHEMICALS, LP 
– LB-1 POLYETHYLENE 
UNIT 


Routine waste 
streams; and some 


maintenance, startup, 
shutdown 


Flare 


TX-0781 01/22/2016 


CHEVRON PHILLIPS 
CHEMICAL COMPANY, LP – 
PASADENA PLASTICS 
COMPLEX 


Routine waste 
streams; and 


maintenance, startup, 
shutdown 


Flare 


IN-0210 06/08/2015 
FAGERDALA PACKAGING 
INC. (INDIANA) 


Polyethylene sheet 
foam extruder line 


RTO and Permanent 
Total Enclosure 


TX-0703 08/08/2014 


FORMOSA PLASTICS 
CORPORATION - LOW 
DENSITY POLYETHYLENE 
PLANT 


Vents, filters, loading, 
process fugitive 


components 
RTO and Flare 


IN-0190 06/12/2014 
FAGERDALA PACKAGING 
INC. (INDIANA) 


Polyethylene sheet 
foam extruder line 


RTO 


2. RTO Bypass Vent 


83. As discussed in the July 2018 Title V Permit Renewal/Modification/ 


Reconciliation Application for the Neoprene Unit, Denka requested to permit a new source:  the 


RTO Bypass Vent as Source ID 1700-97.  While multiple emissions sources are routed to the 


RTO and Wet Scrubber under normal operating conditions, the RTO and Wet Scrubber 


periodically require maintenance and the Facility requested authorization for emissions from 


those sources to bypass the RTO during those maintenance periods.  The Facility requested the 


LDEQ allow permitting of those emissions to be vented uncontrolled for up to 240 hours (10 24-


hour days) per year under 40 C.F.R. § 63.119(e)(3) (Subpart G, SOCMI for Process Vents, 
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Storage Vessels, Transfer Operations, and Wastewater).  Chloroprene emissions associated with 


the RTO Bypass are 0.75 lb/hr and 3.27 tpy of chloroprene assuming 240 hours of uncontrolled 


venting. 


84. The RTO Bypass (Source 1700-97) is evaluated separately from the Wash Belts 


and Poly Building Wall Fans due to the limited timeframe of operation.  There is more than one 


option for Denka to control chloroprene emissions from the RTO Bypass (Source 1700-97) as 


illustrated by Table 2 (one facility uses redundant thermal oxidizers) and Table 3.  Multiple units 


in the RACT/BACT/LAER Clearinghouse address prescribed control for maintenance, startup 


and/or shutdown events. Those are shown in the table below: 


Table 3. RACT/BACT/LAER Clearinghouse Control Information for Short-Term Operations 


RBLC ID 
PERMIT 


DATE 


CORPORATE/COMPANY 
NAME 


FACILITY NAME 
DESCRIPTION 


VOC/VOHAP 
POLLUTION 
CONTROL 


TX-0793 04/04/2016 
EQUISTAR CHEMICALS, LP – 
BAYPORT POLYPROPYLENE 
PLANT 


Vent streams from 
routine maintenance 


and 
startup/shutdown 


Flare 


TX-0716 11/30/2012 


FORMOSA PLASTICS 
CORPORATION - HIGH 
DENSITY POLYETHYLENE II 
PLANT 


Maintenance, 
startup, and 
shutdown 


Flare 


TX-0717 11/30/2012 


FORMOSA PLASTICS 
CORPORATION – LINEAR 
LOW DENSITY 
POLYETHYLENE PLANT 


Maintenance (both 
turnarounds and 


routine), startup, and 
shutdown 


Best operational 
practices/Flare 


85. As previously mentioned, the RTO bypass emissions are calculated based on 240 


hours per year of venting without any control. Venting for 240 hours of maintenance activity 


would result in VOHAP emissions (with chloroprene and toluene, the combined emissions are 


approximately 4.0 tpy), and several emission reduction strategies are available to Denka.   
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86. Like most, if not all, chemical manufacturing facilities, Denka performs planned 


maintenance (i.e., “turnarounds”) every year to maintain and service Facility equipment.  


Turnarounds are often planned months in advance.  Denka can and should develop a standard 


operating procedure (“SOP”) for planned maintenance activities to reduce emissions from the 


RTO Bypass.  This procedure should require that, during the Facility’s planned maintenance 


events, such as turnarounds, Denka would: 


 Sequence and time maintenance activities for the RTO when all other process 


units controlled by the RTO are down at the Facility and the RTO is therefore not 


needed for control; 


 Take steps to minimize any maintenance time that results in all of the RTO beds 


being unavailable, including pursuing avenues that allow for individual bed 


maintenance; and 


 Use a temporary, backup control method to control chloroprene emissions while 


the RTO is being bypassed for planned or scheduled maintenance. At least one 


existing facility – the PPTGA Petrochemical Complex listed in Table 1 – uses 


redundant thermal oxidizers. Portable, trailer-mounted thermal oxidizers are 


available for exactly this type of situation.  Because a portable thermal oxidizer 


would not be vented to an acid gas scrubber as the current RTO is, this backup 


method should be used in conjunction with limiting the maintenance downtime. 


87. The SOP should also include procedures for minimizing or reducing operations at 


units that vent to the RTO in the event of unscheduled or emergency RTO downtime. 


88. I estimate that Denka can reasonably develop this SOP within 30 days. 
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3. Process and Maintenance Wastewater 


89. The May 2022 application filed by Denka for a Title V Operating Permit 


modification lists potential chloroprene emissions from wastewater treatment plant operations as 


2.95 tpy out of a total of 36.53 tpy from the Neoprene Unit.44 


90. Denka can and should enclose and control process wastewater and maintenance 


wastewater at the Facility that contains chloroprene to reduce chloroprene emissions due to 


evaporation to the open air. 


91. In the short term, Denka can and should cease directing wastewater containing 


chloroprene to the Open Brine Pit, which will otherwise continue to be a source of chloroprene 


emissions through evaporation. I estimate that Denka can reasonably prepare a plan to stop 


using the Open Brine Pit to handle, store, treat, or dispose of any chloroprene-containing wastes 


(including stormwater runoff) within 30 days. 


92. Denka can and should install necessary piping so that all wastewater containing 


chloroprene is routed, via fully enclosed hard piping, to an aeration tank that meets the following 


specifications: a) achieves at least 98.0% stripping efficiency for chloroprene; b) has a fixed roof 


with a seal that allows no more than 100 ppmv fugitive VOC emissions; and c) the emissions 


captured by the fixed roof are routed via a closed vent system to the existing RTO or another 


control device with comparable destruction efficiency.  I estimate that Denka can reasonably 


prepare a plan to achieve these improvements to its wastewater system within 30 days. 


44 Supplemental Submittal (May 2022) to the Title V Permit No. 2249-V9 August 2020 
Addendum No. 2 to July 26, 2018, Renewal Application - Facility Wide Emissions Summary - 
Neoprene Unit Table (page 12 of 24 of the PDF). 
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I declare under penalty of perjury under the laws of the United States of America that the 


foregoing is true and correct. 
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EXPERIENCE SUMMARY 


Mr. Harrington is a program manager with 35 years of experience in air emissions 


permitting, air quality dispersion modeling, air quality monitoring, air emissions 


inventories, model development, and applied statistics.  He has produced PSD and Title V 


operating permit applications; managed and performed air quality dispersion modeling for 


permitting, air toxics evaluations, risk assessment, and feasibility studies; prepared air 


emission inventories for permit applications and dispersion and photochemical modeling 


demonstrations; and prepared air emissions control analyses (RACT, BACT, LAER).  He 


has performed Transportation and General Conformity assessments and hot-spot 


dispersion modeling analysis for transportation and other federally-funded projects.  He 


has performed work in 35 states in many industry sectors:  pulp and paper and other 


forest products; electric power generation; petroleum and natural gas distribution; 


chemical manufacturing; semiconductor and electronics; textiles and leather; aerospace; 


automobile parts; transportation; copper smelters, aluminum foundries and other 


metallurgical industry; Portland cement and other aggregate and mining industry; sugar; 


and pharmaceutical and other health care products.  He has also served as a testifying 


expert witness in courtroom, legislative, regulatory agency, and planning board settings 


and has prepared technical documentation in support of testifying expert witnesses. 


RELEVANT EXPERIENCE 


Highlights of Mr. Harrington’s career experience include: 


Air Permitting, Emissions Inventories, Control Technology Assessment, 


 Highlands Ethanol LLC, PSD Permit Application, Highlands County, Florida. 


Managed the preparation of a major source (PSD) air permit application for a 


proposed commercial 36 million gallon per year cellulosic ethanol production facility 


in Florida. The application required preparation of a comprehensive inventory of 


potential and actual emissions from the proposed ethanol production activities and 


the associated biomass boilers. EPA’s TANKS model was used to calculate 


emissions from a variety of storage tanks and EPA’s WATER9 model was used to 


calculate emissions from the wastewater treatment operations. A comprehensive 


regulatory analysis was performed to identify applicable federal and state regulations. 


A BACT analysis was prepared to identify appropriate control technologies, and 


dispersion modeling was performed with AERMOD. In addition to the air permitting, 


also directed the acquisition of the industrial wastewater, environmental resource, 


water use, and FAA permits as well as the preparation of technical reports that were 


requested to meet county requirements. Also was responsible for preparing the air 


quality sections of an EA, which is being prepared to meet the NEPA requirements of 


DOE’s loan guarantee program under the 2005 Energy Policy Act. Mr. Harrington 


presented the facility site plan and the resulting permitting implications in front of a 


public meeting of the Planning and Zoning Board of Highlands County, Florida. 


 Mountain States Asphalt, Air Permit Application, Tooele, Utah.  Provided senior 


oversight for the preparation of an air emissions inventory and BACT analysis in 


support of an air permit application for a proposed new storage facility for black wax 


crude oil, atmospheric tower bottoms (ATBs), and liquid asphalt. 


Jeff Harrington
Program Manager 


EDUCATION 


BS (Bachelor of Science),  
Chemical Engineering, Stanford
University, 1984 


MS (Master of Science), Civil 
(Environmental) Engineering,
Carnegie Mellon University, 1988 


AREA OF EXPERTISE 


Air Quality Engineering 


Air Quality Modeling 


Air Permitting/Compliance 


SIP Development 


Transportation and General 
Conformity Assessments 


NEPA and CEQA Assessments 


OFFICE 


Tt-CES Portland ME 


YEARS OF EXPERIENCE 
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CONTACT 
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Resume  Jeff Harrington 


 Primus Green Energy, Construction Permit Application, West Virginia.  Managed the preparation of an air permit 


application for a proposed commercial 150 metric ton per day methanol production facility in West Virginia. The 


application required preparation of a comprehensive inventory of potential emissions from the proposed methanol 


production activities and associated equipment. EPA’s TANKS model was used to calculate emissions from storage tanks 


and EPA’s AP-42 emission factors were used to calculate emissions from product loadout. Vendor guarantees and the 


engineering heat and mass balance were used to calculate emissions from the balance of the equipment, which included 


a steam methane reformer (SMR) burning hydrogen byproduct, methanol synthesis reactors, and methanol distillation.  A 


comprehensive regulatory analysis was performed to identify applicable federal and state regulations. In addition to the air 


permitting, also directed a critical issues evaluation of environmental permitting requirements. 


 Phillips 66 Company, Air Permit Application, Portland, OR.  Prepared air permit applications for a marine vessel gasoline 


loading facility at an existing bulk terminal in Portland.  The applications were for the upgrade of three fixed roof storage 


tanks to internal floating roof storage tanks and the addition of a marine vessel loading rack and vapor recovery unit.  


Potential and actual VOC and HAP emissions from the storage tanks were calculated using TANKS and speciation 


profiles provided by Phillips 66.  A detailed regulatory analysis was performed to identify the requirements for the storage 


tank upgrades and vapor recovery unit. 


 Celunol Corp., PSD Permit Application, Jennings, Louisiana.  Provided management oversight for the preparation of a 


PSD permit application for a proposed grain and cellulosic ethanol facility.  Performed detailed reviews of the emission 


inventory and the regulatory, BACT, and air quality impact analyses performed by another consultant.  Prepared the 


Compliance Assurance Monitoring (CAM) plan for the facility.  The proposed facility included a biomass boiler using 


bagasse (waste sugar cane), wood waste, and rice hull fuels. 


 Freeport-McMoRan Miami Inc., Multiple Projects, Miami, Arizona.  Technical lead for the development of a 1-hour SO2 


SIP attainment plan and for the development of an SO2 RACT analysis and a BART assessment for FMMI’s primary 


copper smelter, a PSD major source facility. Prepared a comprehensive smelter emissions inventory for the SIP 


demonstration, BART assessment, and a significant revision permitting effort. Compiled future potential and baseline 


actual emissions inventories of the smelting operations and related activities such as material transport and rock crushing 


and screening. Employed innovative dispersion modeling strategies for the SO2 attainment plan, including evaluations of 


CALPUFF and EMVAP.  Developed a thorough cost effectiveness evaluation of SO2 and NOX control strategies for the 


BART analysis.  Provided quality assurance review of a Title V renewal application, particularly of the emissions inventory. 


 Long Ridge Energy Generation, PSD Permit Application, Monroe County, Ohio.  Managed the preparation of a major 


source (PSD) air permit application for a proposed 485 MW gas-fired combined-cycle electric generating facility located at 


a site along the Ohio River.  The application required preparation of a comprehensive inventory of potential emissions 


from three turbine vendors (GE, Mitsubishi, and Siemens) inclusive of startup and shutdown operations and an alternative 


fuel blend of natural gas and ethane.  Dispersion modeling was performed using AERMOD, with particular challenges 


associated with the bluff topography rising 700 feet adjacent to the site and a cumulative source inventory that required 


the input of more than 1,800 emissions sources to AERMOD.  A BACT analysis was prepared to identify appropriate 


control technologies as well as a regulatory analysis documenting federal and state permitting and emissions standards 


requirements. 


 Haile Gold Mine, Multiple Projects, Kershaw, South Carolina.  Currently assisting a gold mining, ore processing, and 


production facility with the preparation of an air quality analysis for a Supplemental EIS and with MACT compliance 


requirements, including stack testing for mercury.  The facility consists of conventional open pit mines with a capacity of 


7,000 tons per day of sulfide ore through ore processing operations including crushing and conveying, milling, flotation, 


flotation thickening, regrind, carbon-in-leach (CIL) leaching, carbon stripping, carbon regeneration/acid washing, 


electrowinning and refining, and tailing thickening and storage.  The SEIS required a full AERMOD air quality analysis 


including air emissions inventory of the gold production operations, fugitive dust emissions from mining operations, and 


mobile equipment exhaust emissions. Also prepared air permit applications for proposed process and equipment 


changes. 


2 Jeff Harrington 
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 Braintree Electric Light Department, Multiple Projects, Massachusetts.  Coordinated the environmental permitting tasks 


associated with BELD’s Watson 3 project, which would have installed a third Siemens Trent 60 unit to the site.  The 


project was not constructed; however, CPA and PSD permit applications were drafted and the Bureau of Air and Waste 


consulted; a MEPA ENF was filed with the Executive Office of Energy and Environmental Affairs (which subsequently 


issued a certificate requiring an EIR); a MEPA public site visit and consultation session was performed, and natural and 


cultural resources consultations were completed.  Also managed and prepared the Title V renewal application for the 


existing facility, consisting of a 96.5 MW combined-cycle unit and two 58 MW simple-cycle units.  The Title V application 


required a comprehensive inventory of potential and actual emissions, an assessment of regulatory requirements, an 


evaluation of operating scenarios, a demonstration of compliance, and a compliance assurance monitoring plan.  In 


addition to managing these and other permitting projects, performs on-going quarterly reporting assistance. 


 Cricket Valley Energy Center, Multiple Projects, New York.  Managed air quality permitting tasks associated with Cricket 


Valley Energy Center’s 1,000 MW combined-cycle natural gas-fired power plant, including applications for a Title V permit 


renewal and for modifications of the facility’s PSD permit.  The Title V renewal required a comprehensive inventory of 


potential and actual emissions, an assessment of regulatory requirements, an evaluation of operating scenarios, a 


demonstration of compliance, and a compliance assurance monitoring plan.  The PTIO modifications included addressing 


stack configuration changes and reconciliation of the permits with the actual constructed equipment.  In addition to 


managing these and other permitting projects, performs on-going compliance assistance with the facility’s periodic 


reporting obligations including the continuous emissions monitoring system (CEMS) and ambient air quality monitoring 


requirements. 


 Carroll County Energy, Multiple Projects, Ohio.  Managed air quality permitting tasks associated with Carroll County 


Energy’s 742 MW combined-cycle natural gas-fired power plant, including applications for an initial Title V permit and for 


modifications of the facility’s permit-to-install and operate (PTIO).  The initial Title V application required a comprehensive 


inventory of potential and actual emissions, an assessment of regulatory requirements, an evaluation of operating 


scenarios, a demonstration of compliance, and a compliance assurance monitoring plan.  The PTIO modifications 


included addressing CO2 BACT and reconciliation of the permits with the actual constructed equipment.  In addition to 


managing these and other permitting projects, performs on-going compliance assistance with the facility’s periodic 


reporting obligations including the continuous emissions monitoring system (CEMS). 


 Velcro USA, Permitting and Compliance Assistance, New Hampshire.  Managed multiple air quality permitting efforts for 


facilities located in Manchester and Somersworth, including the preparation of minor source air permit applications, air 


toxics dispersion modeling analyses, and annual air emissions reporting.  The efforts required evaluation of various 


surface coating operations, plastics extrusion, dyehouses, paint booths, a combined heat & power turbine, boilers, and 


emergency engines.  Comprehensive regulatory analyses were performed to identify applicable federal and state 


regulations.  For the annual air emissions reporting, developed detailed spreadsheets of production, coating composition, 


emission factors, and calculations. 


 Veterans Affairs Medical Centers, Air Permit Applications, Utah and Wyoming.  Managed the preparation of air permit 


applications for proposed combined heat and power (CHP) facilities at VAMC facilities in Salt Lake City (2.65 MW) and 


Cheyenne (1.1 MW), both of which utilize natural gas-fired reciprocating engines. The applications required preparation of 


inventories of potential emissions, regulatory analysis, control technology analysis, and dispersion modeling.  The CHP 


located at the Salt Lake City VAMC was additionally subject to nonattainment area permitting for PM10, PM2.5, and SO2, 


and dispersion modeling for air toxics.  Both projects were required to meet NSPS emissions standards at 40 CFR 60 


Subpart JJJJ. 


 Morehouse BioEnergy LLC, Title V Air Permit Application, Louisiana.  Managed the preparation of a Title V major source 


air permit application for a proposed 500,000 metric ton per year wood pellet production facility in Louisiana. The 


application required preparation of a comprehensive inventory of potential and actual emissions from the proposed pellet 


manufacturing activities including a drum dryer, biomass furnace, hammermills, pelletizers, emergency engines and fire 


pump. A comprehensive regulatory analysis was performed to identify applicable federal and state regulations, and a 


Compliance Assurance Monitoring (CAM) plan was prepared. 


3 Jeff Harrington 
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 Amite BioEnergy LLC, Air Permit Application, Gloster, Mississippi.  Managed the preparation of a minor source air permit 


application for a proposed 500,000 metric ton per year wood pellet production facility in Mississippi.  The application 


required preparation of a comprehensive inventory of potential and actual emissions from the proposed pellet 


manufacturing activities including a drum dryer, biomass furnace, hammermills, pelletizers, emergency engines and fire 


pump. A comprehensive regulatory analysis was performed to identify applicable federal and state regulations. 


 Oji Fiber Solutions and Environment Bay of Plenty, Air Permit Technical Review, Kawerau, New Zealand.  Led the 


preparation of a technical report evaluating measured air emissions and existing air pollution control equipment at this 


New Zealand Kraft pulp mill, and compared the emissions and equipment to both new state-of-the-art Kraft pulp mills and 


those Kraft pulp mills of comparable age located in North America, South America, and Europe.  Emissions of criteria air 


pollutants, reduced sulfur compounds, chlorine/chlorine dioxide, and dioxins/furans were assessed. 


 NEO Energy, Dispersion Modeling and Air Toxics Analysis, Quonset, RI.  Performed a dispersion modeling analysis using 


AERMOD in support of an air permit application for a food waste digester to demonstrate compliance with NAAQS and 


Rhode Island’s Air Pollution Control Regulation No. 22. The modeled emission sources included process vents and an 


engine fueled with the digester gas. 


 First Quality Tissue, PSD Permit Application, Lock Haven, Pennsylvania.  Managed the preparation of a major source 


(PSD) air permit application for a proposed 120 MW coal and wood-fired circulating fluidized bed (CFB) cogeneration 


facility to be located at a paper mill.  The application required preparation of a comprehensive inventory of potential and 


actual emissions from the proposed CFB, associated fuel handling operations, and existing papermaking operations.  A 


comprehensive regulatory analysis was performed to identify applicable federal and state regulations.  A BACT analysis 


was prepared to identify appropriate control technologies, and dispersion modeling was performed with AERMOD.  The 


modeling protocol included an analysis supporting the use of nearby meteorological data as on-site data for modeling. 


 IN Madison LLC, Dispersion Modeling and Control Technology Assessment, Madison, Maine.  Managed the preparation 


of an air quality impact analysis and BACT analysis in support of a major source air permit application for a new 135 


MMBtu/hr wood-fired boiler to be located at Madison Paper Industries.  Also performed the AERMOD dispersion 


modelling which required assessment of the NO2 and SO2 NAAQS that were promulgated in 2010, as well as the Class I 


impact analysis and additional impacts analysis required for PSD applications. 


 Koch Membrane Systems, Permit Application, Massachusetts.  Managed the preparation of a minor source air permit 


application for a proposed coating line at this existing manufacturing facility in Massachusetts.  The facility manufactures 


membrane filtration systems for water treatment and food and beverage industries.  The application required preparation 


of a comprehensive inventory of potential and actual emissions from the proposed production activities and the existing 


facility. The emissions inventory required applying the WATER9 model to several process lines to estimate VOC and acid 


emissions from a series of aqueous baths.  A comprehensive regulatory analysis was performed to identify applicable 


federal and state regulations, and a BACT analysis was prepared to identify appropriate control technologies. 


 Huber Engineered Woods, Permit Assistance, Easton, Maine.  Performed air dispersion modeling for a PSD permit 


application for an expansion and MACT compliance project at this oriented strandboard (OSB) manufacturing facility 


which included a new 152 MMBtu/hr wood-fired furnace.  The AERMOD dispersion model was used and included 31 


interactive sources.  The effort was complicated by predicted exceedances of air quality standards from other sources in 


the area. The project required evaluations of numerous possible facility configurations to identify which ones would 


produce insignificant impacts.  The evaluations explored revisions to the emissions inventory as well as locations of 


proposed buildings and stacks.  Also prepared the additional impacts analysis required for the PSD application, prepared 


a BACT analysis for an interim permit amendment, and participated in negotiations with the DEP. 


 Hillman Power Company, Permit Assistance, Hillman, Michigan.  Prepared the BACT analysis and additional impacts 


analysis section of a PSD permit application for a 18 MW wood-fired independent power producer.  The proposed 


modification included a request to burn additional TDF.  The permit application was prepared in response to a denial of an 


initial permit application.  The revised application successfully resulted in receipt of a permit, which survived appeals by 


environmental groups and local citizens to the U.S. EPA’s Environmental Appeals Board. 


4 Jeff Harrington 







    


  


 


 


 


 


 


 


 


 


 


 


 


 


 


   


 


 


Case 2:23-cv-00735-CJB-MBN Document 9-9 Filed 03/20/23 Page 40 of 53 


Resume  Jeff Harrington 


 Cadillac Renewable Energy, Regulatory Assistance, Cadillac, Michigan.  Prepared a response to U.S. EPA comments 


regarding a PSD air emission license application for a 38-MW wood-fired independent power producer.  The proposed 


modification included a request to burn TDF.  In preparation of the response, the BACT analysis and the additional 


impacts analysis were revised. 


 Wyman-Gordon Investment Castings, Air Toxics Analysis and Emissions Inventory, Tilton and Franklin, New Hampshire. 


Prepared a comprehensive criteria pollutant and Hazardous Air Pollutant (HAP) emissions inventory for this investment 


casting facility to demonstrate compliance with New Hampshire's air permitting rules at Env-A 600.  Also prepared a 


comprehensive air toxics emissions inventory and conducted ISCST3, ISC3-PRIME, and COMPLEX-I dispersion 


modeling analyses to demonstrate compliance with New Hampshire's air toxics rules at Env-A 1400.  The analysis was 


performed multiple times for various reconfigurations of each facility.  The principal air toxics were metallic species from 


casting and finishing operations, acids from metal finishing and cleaning operations, and VOC species emitted from 


waxing and molding operations. Also conducted an applicability analysis against MACT standards published for the 


secondary aluminum industry.  Mass balance and emission factor techniques were used in developing the emissions 


inventories. 


 TyCom Integrated Cable Systems Inc., Permit Assistance and Dispersion Modeling, New Hampshire.  Prepared an air 


permit application and performed dispersion modeling required for a boiler replacement at this fiber optic cable 


manufacturing facility.  Proposed that the existing air permits be consolidated and clarified in a single permit because 


TyCom had several permits for fuel burning devices and because some of these permits contained inaccurate 


information,.  The ISCST3, ISC3 PRIME, and COMPLEX-I modeling included 37 interactive sources and was complicated 


by predicted exceedances of air quality standards in both New Hampshire and Maine.  The project required negotiations 


with the New Hampshire DES to resolve the client’s predicted contributions to the predicted exceedances.  The 


negotiations were highly successful for the client as a consolidated permit was granted with no additional requirements 


imposed. 


 Wheelabrator-Sherman Energy Company, PSD Permit Application, Sherman Station, Maine.  Prepared a PSD air 


emission license application for an 18-MW wood-fired independent power producer in Sherman Station, Maine.  The 


proposed modifications included a request to burn alternative wood fuels such as railroad ties, utility poles, and 


construction/demolition wood.  Emission factors were developed for the alternative wood fuels based on a comprehensive 


review of trial burn data and an air quality impact analysis was conducted with SCREEN3 and ISCST3.  The modeling 


analysis demonstrated conformance with MAAQS and NAAQS, ambient increments, and MIAAG. 


Conformity, SIPs, and Mobile Sources 


 Equinor, Empire Wind Offshore Wind Farm Project, Construction and Operation Plan (COP), New York. Responsible for 


senior oversight of the preparation of the COP’s air quality analysis and emissions inventory for an offshore wind energy 


project that will provide up to 2,000 MW of renewable energy to customers. The air quality analysis assessed marine 


vessel and construction equipment emissions during both construction and operation of the wind farm to be constructed 


off the coast of Long Island, New York. The analysis also evaluated the applicability of Outer Continental Shelf (OCS) 


permitting requirements to the project as well as an evaluation of General Conformity requirements. The project will be 


subject to major source permitting requirements due to its construction emissions and it will require emissions offsets due 


to its location in the Northeast Ozone Transport Region. The COP was submitted to the U.S. Bureau of Ocean Energy 


Management (BOEM). 


 Appalachian NGL HUB Rail Transloading Facility, Monroe County, Ohio.  Performed emissions modeling for and senior 


review of an air quality and climate analysis prepared for a NEPA Environmental Assessment (EA) for the proposed 


construction of a natural gas liquids (NGL) transloading facility and associated 5.9-mile pipeline.  Evaluations included the 


assessment of current air quality status for the project location, determination of the applicability of air quality permitting 


requirements, estimation of potential air emissions during operation of the proposed facility including locomotive 


emissions, and assessment of climate impacts.  The Federal Railroad Administration was the lead agency. 


5 Jeff Harrington 
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 Ørsted, Bay State Wind Offshore Wind Farm Project, Construction and Operation Plan (COP), Massachusetts. 


Responsible for senior oversight of the preparation of the COP’s air quality analysis and emissions inventory for an 


offshore wind energy project that will provide 880 to 1,395 MW of renewable energy to customers. The air quality analysis 


assessed marine vessel and construction equipment emissions during both construction and operation of the wind farm to 


be constructed off the coast of Martha’s Vineyard, Massachusetts. MOVES was used for the onroad and offroad 


construction equipment inventories.  The analysis also evaluated the applicability of Outer Continental Shelf (OCS) 


permitting requirements to the project as well as an evaluation of General Conformity requirements. The project will be 


subject to major source permitting requirements due to its construction emissions and it will require emissions offsets due 


to its location in the Northeast Ozone Transport Region. The COP was submitted to the U.S. Bureau of Ocean Energy 


Management (BOEM). 


 City of Rancho Cucamonga, Central Park Master Plan Update reVision EIR, CA.  Conducted senior review for an air 


quality and GHG analysis for the proposed development of a city park as part of a Draft EIR in accordance with CEQA. 


Park facilities included hiking trails, parking areas, playgrounds, roadways, and recreational facilities. Reviewed modeling 


of construction and operational emissions for all park facilities using CalEEMod, including an assessment of mitigation 


measures. 


 City of Santa Ana, Well 32 Rehabilitation IS/MND, CA. Performed senior review for assessment air quality impacts from 


construction and operation of a reinstated groundwater well and pipeline installation. Conducted emissions modeling of 


construction and maintenance activities using CalEEMod and prepared the air quality and greenhouse gas technical 


studies as part of the IS/MND to satisfy CEQA requirements. Demonstrated that air quality impacts associated with 


implementation of the project would not be significant or would be reduced to less than significant through mitigation 


measures 


 City of Rancho Cucamonga, Central Park Amphitheater Project IS/MND.  Conducted senior review for the air quality and 


greenhouse gas technical studies as part of an IS/MND to satisfy CEQA and grant-funding requirements.  Construction 


and operational emissions from the development of the amphitheater were assessed using CalEEMod and compared to 


local and regional significance thresholds as well as GHG screening thresholds.  Mitigation measures for construction 


activities and prescribed by SCAQMD were incorporated into the analysis. Demonstrated that air quality impacts 


associated with implementation of the project would not be significant or would be reduced to less than significant through 


mitigation measures 


 Godby Road Improvement Project, Air Quality Impact Assessment, Georgia Dept. of Transportation.  Performed an 


assessment of air quality impacts resulting from the improvement of Godby Road in Clayton County, Georgia, which met 


the requirements of a Transportation Conformity analysis under GDOT, FHWA, and USEPA guidance.  Performed 


MOVES and CAL3QHC modeling for intersections at each end of the project where traffic impacts were predicted to be 


greatest upon project build out.  The hot-spot modeling demonstrated that air quality at the intersections would be in 


compliance with ambient air quality standards for CO, PM, and NOX. 


 I-71/I-75 Auxiliary Lanes Project, NEPA Analysis, Kentucky Transportation Cabinet Dist. 6.  The project team prepared a 


Categorical Exclusion (CE) Level 3 analysis of the construction of auxiliary lanes, one in each direction, along I-71/I-75 


between the KY 536 (Mt. Zion Road) and US42 interchanges in Boone County, KY.  Specific responsibilities include 


preparing the air quality analysis which provided an evaluation of transportation conformity due to the county’s 


nonattainment and maintenance area status of ozone and PM2.5, respectively. MOBILE6.2 was used to generate 


emission factors unique to the local parameters and the resulting emission estimates were used in the transportation 


conformity analysis.  The project was identified as regionally significant and subject to transportation conformity 


requirements (non-exempt).  The MPO subsequently determined that the project was consistent with the air quality goals 


of the SIP and the conformity requirements under the 8-hour ozone standard and the annual PM2.5 standard. MOBILE6.2 


was also used to quantify the project’s impact on MSAT emissions in accordance with FHWA guidelines. 


 Air National Guard Facilities, Massachusetts and New Hampshire.  Performed emissions modeling using EPA’s MOVES 


and MOBILE6.2 models for the preparation of an emissions inventory of vehicle maintenance facilities.  The inventories 


were used to assess facility compliance with air permitting requirements. 
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 Braintree Electric Light Department, Braintree, Massachusetts.  Prepared a greenhouse gas emission inventory of this 


municipal power operation.  Emissions were calculated for the power generation units, switching gear, heating units and 


emergency generators, and the vehicle fleet used for operations and maintenance of substations and power lines.  


Vehicle fleet emissions were calculated based on fuel receipts maintained by the department. 


 Cumberland River Regional Waterway Intermodal Facility, Environmental Assessment, Montgomery County, Tennessee.  


Performed emissions modeling for and senior review of an air quality analysis prepared for a NEPA Environmental 


Assessment (EA) for the proposed modification of a single purpose port into a multimodal general purpose river terminal 


with interconnectivity to major rail and interstate highway systems.  Evaluations included the assessment of current air 


quality status for the project location, determination of transportation conformity applicability, and estimation of potential 


air emissions during construction and operation of the proposed facility using EPA’s NONROAD and MOBILE6.2 models 


as well as emissions associated with the transport of bulk commodity shipments.  Also assisted with the preparation of an 


application for CMAQ funding for the project. 


 Norfolk Southern Railway, Memphis Regional Intermodal Facility, Rossville, Tennessee.  Part of the technical team that 


followed the Tennessee Environmental Streamlining Agreement (TESA) process to complete an Environmental 


Assessment (EA) of the Norfolk Southern Railway Company’s (NSR) proposal to construct, own, and operate the 


Memphis Regional Intermodal Facility (Memphis Regional IMF).  TDOT, as the state lead, uses the TESA process to 


complete the NEPA requirements.  Specific responsibilities include determining the air quality status of the project 


location, evaluating the applicability of conformity requirements, and calculating potential air emissions of criteria 


pollutants and mobile source air toxics (MSATs) using EPA’s NONROAD and MOBILE6.2 models.  Emissions from both 


long-term operation and short-term construction of the facility were evaluated. 


 Fishermen’s Energy Off-Shore Wind Farm, General Conformity Determination, Atlantic City, New Jersey.  Performed 


emissions modeling using EPA’s MOBILE6.2 and NONROAD models in support of a General Conformity applicability 


analysis to assess vessel and construction equipment emissions during both construction and operation of the wind farm 


to be constructed off the coast of Atlantic City, New Jersey.  The General Conformity analysis was conducted as part of 


the USACOE permitting for the Fishermen’s offshore wind farm.  Because the wind farm is to be located in state waters, 


permitting requirements under 40 CFR 55 (outer continental shelf regulations) did not apply to the project. Emissions were 


calculated for the following construction elements: (6) wind turbines, an underwater transmission cable system, 


transmission vaults, and AC interconnections to the Huron Substation located in Atlantic City, NJ.  The Fishermen’s 


Project is located in the Philadelphia-Wilmington-Atlantic City, PA-NJ-MD-DE Interstate Air Quality Control Region 


(AQCR) which is designated as moderate nonattainment for ozone and nonattainment for PM2.5. In addition, the Project is 


also located in the Northeast Ozone Transport Region (OTR). Therefore, the Project evaluated air emissions of ozone 


precursors (VOC and NOX) as well as PM2.5 from construction and operation of the Project.  The analysis showed that 


emissions would be below conformity applicability thresholds for all pollutants. 


 Newport Pacific, Incorporated, Environmental Impact Report, San Diego County, California.  Performed the air quality 


modeling for and conducted senior review of an air quality analysis prepared for a CEQA environmental impact report 


(EIR) for a proposed shopping complex in San Diego County. Intersection hot spot modeling was performed using the 


EMFAC2007 emissions model and the CALINE4 dispersion model in accordance with CALTRANS guidance. 


 AES Sparrows Point LNG Project, EIS Support, Sparrows Point, Maryland.  Part of the AMEC technical team that 


provided AES Sparrows Point LNG, LLC and Mid-Atlantic Express LLC with third-party services regarding the Sparrows 


Point Project.  As an objective third-party reviewer, AMEC’s services were performed under the direction of FERC, with 


AES as the project proponent funding the analysis.  AMEC prepared National Environmental Policy Act (NEPA) compliant 


documents (the Draft Environmental Impact Statement [DEIS] and the Final EIS) for LNG facilities and related pipelines 


and a non-jurisdictional power plant. Specific responsibilities included the review and assessment of the Resource 


Reports related to Air and Noise Resources and preparation of those particular sections of the EIS in accordance with the 


2002 FERC Guidance Manual for Environmental Report Preparation. 


 Ramona Air Center, LLC, Environmental Assessment, San Diego County, California.  Performed senior review of an air 


quality analysis prepared for a CEQA/NEPA Environmental Assessment (EA) to analyze the impacts of a planned airport 
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expansion at the Ramona airport in San Diego County, California.  The analysis required estimating construction 


emissions and operational emissions, including aircraft and ground support equipment (GSE) emissions.  Emissions 


modeling utilized EDMS for aircraft and GSE emissions and NONROAD for construction equipment emissions.  


Intersection hot spot dispersion modeling using the CALINE4 or CAL3QHC models is anticipated, for which the 


EMFAC2007 model will be used to calculate vehicle emissions. 


 Bayonne Energy Center, General Conformity Analysis, Bayonne, New Jersey.  Performed emissions modeling using 


EPA’s MOBILE6.2 and NONROAD models in support of a General Conformity applicability analysis for the installation of 


an underwater transmission cable for a proposed new natural gas-fired power plant located in an area designated as 


nonattainment for ozone and fine particulate matter (PM2.5).  Efforts conducted included quantifying emissions for off-road 


construction equipment, mobile on-road sources and marine vessels and comparing emissions to conformity applicability 


thresholds. The results of this analysis indicated that emissions from the construction of the underwater cable would not 


trigger conformity for direct and precursor emissions. 


 Industrial Energy Consumer Group, Expert Witness Services, Calais, Maine.  Prepared expert witness testimony for a 


public hearing of the Calais LNG project.  Testimony was prepared on behalf of the Industrial Energy Consumer Group 


(IECG), a consortium of heavy industrial facilities in Maine, with a specific focus on the project’s air quality benefits.  The 


public hearing was scheduled by the Board of Environmental Protection, but the meeting was cancelled when the project 


was announced to be put on hold. 


 Plum Creek Timber Company, Traffic Analysis, Greenville, Maine.  Provided testifying expert witness services at a public 


hearing of the project conducted by Maine’s Land Use Regulation Commission (LURC), the regulatory authority 


responsible for approving the project.  Managed an analysis of air quality impacts resulting from traffic predicted to be 


induced by Plum Creek’s Concept Plan for the Moosehead Lake Region.  Performed MOBILE6.2 and CAL3QHC 


modeling for an intersection in Newport where traffic impacts were predicted to be greatest upon project build out.  Also 


performed an analysis of air quality regulations and their potential applicability to the project. 


 King County Division of Roads, Environmental Impact Statement, Redmond, Washington.  Performed a third party review 


of an environmental impact statement prepared for the NE Novelty Hill Road Improvement Project.  The EIS included an 


emissions inventory, MOBILE6.2 and CAL3QHC modeling analyses, and transportation conformity assessment.  


Prepared a detailed list of comments to address deficiencies. 


 Alberta Infrastructure and Transportation, Freeway and Intersection Modeling, Calgary, Alberta.  Performed MOBILE6.2C 


and CAL3QHC modeling in support of an environmental impact statement for the proposed Southwest Calgary Ring 


Road.  Used projected traffic flow data to select heavily travelled freeway links and associated intersections for analysis of 


future air quality impacts.  Analyses were conducted for a freeway link expected to have nearly 17,000 vehicles per hour 


during peak afternoon traffic conditions.  Three intersections associated with the project, each with more than 5,000 


vehicles per hour, were also evaluated. 


 Preti Flaherty, Intersection Evaluation, Bangor, Maine.  Evaluated traffic impacts on air quality for two separate shopping 


mall developments.  Performed MOBILE6.2 modeling for the environmental assessments.  Intersection modifications were 


proposed to accommodate the expected traffic increase.  Traffic emissions were calculated for the existing intersection 


(No-Build) and for the proposed modifications to the intersection (Build). 


 U.S. Army Corps of Engineers, New York District, Conformity Analysis, Coney Island, New York.  Managed a General 


Conformity analysis of the Sea Gate Reach portion of the Coney Island Area Shore Protection Project.  Emissions of 


VOC, NOX, and CO were calculated using EPA’s MOBILE6 and NONROAD models and data supplied by the USACE. 


The emission inventory demonstrated that project emissions were less than General Conformity applicability thresholds. 


A Record of Non-Applicability (RONA) was prepared. 


 FPL Energy, Wyman Station, Legislation Support, Maine.  Provided technical support during the Maine Board of 


Environmental Protection’s consideration of a rulemaking that would impose restrictions on NOX emissions.  Prepared a 


report detailing the ozone problem in Maine, the regional transport of ozone and its precursors, and the chemistry and 


dynamics of ozone formation.  Conclusions on Wyman Station’s effect on ozone nonattainment were drawn from an 
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analysis of New England ambient ozone, NOX, and hydrocarbons data, maps showing the formation and transport of 


ozone in the Northeast, and analysis of air mass trajectories.  Demonstrated that Wyman Station’s contribution to the 


ozone problem was negligible at most and that exceedances of the ozone standards will continue in Maine as long as the 


air mass coming into Maine exceeds the ozone standards. 


 Great River Energy, Regulatory Assistance, North Dakota.  Evaluated historical ambient sulfur dioxide (SO2) 


measurements collected in North Dakota Class I areas to support the client’s testimony at hearings conducted by the 


North Dakota Department of Health.  U.S. EPA alleges that allowable increments in North Dakota’s Class I areas have 


been exceeded.  Prepared a report concluding that air quality measurements collected in North Dakota’s Class I areas 


demonstrate that air quality has not degraded since the Prevention of Significant Deterioration (PSD) baseline was 


established in 1978.  The results of the analysis were presented at a public hearing conducted by the Department of 


Health. 


 Maine Department of Transportation, Intersection Modeling, Augusta, Maine.  Performed MOBILE5b and CAL3QHC 


modeling for an environmental assessment of a proposed bridge replacement.  Focused on an intersection where traffic 


congestion was a problem during peak traffic.  Analyses were conducted for the existing intersection (No-Build) and for 


proposed modifications to the intersection (Build) for the proposed construction year of 2002 and a future year of 2022. 


 Maine Petroleum Association, Regulatory Impact Analysis, Augusta, Maine.  Evaluated Maine’s proposed elimination of 


the reformulated gasoline program.  MOBILE5a and MOBILE5b were used to evaluate replacement fuel alternatives to 


achieve the 15 percent VOC reductions mandated by the 1990 Clean Air Act Amendments (CAAA). 


 Maine Turnpike Authority, Conformity Analysis, Portland, Maine.  Managed a preliminary transportation conformity 


analysis of a highway-widening alternative for the Maine Turnpike.  Emissions of VOC and NOX were estimated using 


MOBILE5a. Emission reduction benefits from programs not accounted for by MOBILE5a were also estimated.  Results 


were presented to the authority’s Board of Directors.  The project helped the MTA assess the feasibility of the widening 


alternative. 


 Maine Oil Dealer's Association, Regulatory Review, Yarmouth, Maine.  Evaluated Maine’s proposed rate-of-progress plan 


to achieve the 15 percent VOC reductions mandated by the 1990 CAAA.  Proposed modifications to DEP’s base year 


emission inventory of the moderate ozone nonattainment areas and encouraged DEP to take full credit for VOC 


reductions achieved by existing regulation.  Applied the EPA models MOBILE5a and TANKS2 as part of this effort.  


Prepared and provided expert testimony at a public hearing conducted by Maine’s Board of Environmental Protection. 


Air Dispersion Modeling 


 H-POWER, Covered Source Permit Application, Honolulu, Hawaii.  Prepared a Covered Source Permit application and 


performed air quality dispersion modeling for a proposed new TDS limit associated with the water used in the cooling 


tower located at this Municipal Waste Combustor.  A netting analysis was performed to demonstrate the proposed change 


in TDS limit could be permitted as a minor modification. 


 Mitsubishi Cement Corporation, CEQA Dispersion Modeling Analysis and AB 2588 Air Toxics Analysis, Lucerne Valley, 


California.  Performed dispersion modeling of this Portland cement manufacturing facility’s proposed South Quarry for 


CEQA review.  The CEQA modeling included an assessment of ambient air quality beyond the ambient air boundary and 


of the nearby San Gorgonio Wilderness Class I Area using AERMOD as well as a visibility impairment analysis using 


VISCREEN. Additionally performed air toxics modeling of the Portland cement manufacturing facility and its associated 


quarries per CARB’s AB 2588 requirements.  The AB 2588 modeling included a detailed AERMOD dispersion modeling 


analysis of approximately 300 emission sources, including point, area, volume, and line sources.  The analyses were 


performed under a subcontract with Yorke Engineering. 


 Climax Molybdenum, Dispersion Modeling, Climax, Colorado. Provide senior oversight for the dispersion modeling 


evaluation of emissions from blasting operations.  The modeling used innovative techniques for applying both the OBODM 


and AERMOD dispersion models.  The OPENPIT source type was used for evaluating the blasting emissions. 
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 Atlas Pacific Corporation, Air Monitoring and Sampling Plan, Bloomington, California.  Performed AERMOD dispersion 


modeling of brass, bronze, and zinc ingot production facility to support an air monitoring and sampling plan for lead 


prepared in accordance with SCAQMD Rule 1420. Sources modeled included two dust collector stacks and vehicle 


fugitive dust entrainment from trucks and equipment operating on plant pavement.  The model results were used to 


support the siting of ambient monitoring equipment. 


 NJ Scrap Processors, LLC, Air Toxics Analysis, Keyport, New Jersey.  Managed an AERMOD air dispersion modeling 


analysis to assess emissions of benzene from metal shredding and emissions of formaldehyde, propylene oxide and 


diesel particulate matter from several diesel engines on site.  Long-term (annual) and short-term (1-hour) averaged 


modeled concentrations were used along with published risk factors to characterize carcinogenic and non-carcinogenic 


risks at receptors surrounding the facility per NJDEP air toxics requirements. 


 Fireking Bakery, Dispersion Modeling, Braintree, Massachusetts.  Managed the preparation of an air quality impact 


analysis in support of a new diesel engine proposed to be located at the bakery.  Performed AERMOD dispersion 


modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated in 2010, as well as PM2.5, PM10, 


and CO. 


 Mount Auburn Cemetery, Dispersion Modeling, Watertown, Massachusetts.  Managed the preparation of an air quality 


impact analysis in support of an air permit application for modifications at Mount Auburn Cemetery’s crematorium.  


Performed AERMOD dispersion modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated 


in 2010, as well as PM2.5, PM10, and CO. 


 Boston Medical Center, Dispersion Modeling, Boston, Massachusetts.  Managed the preparation of an air quality impact 


analysis in support of an air permit application for a Combined Heat & Power (CHP) unit proposed to be located at Boston 


Medical Center.  Performed AERMOD dispersion modeling which required assessment of the NO2 and SO2 NAAQS that 


were promulgated in 2010, as well as PM2.5, PM10, and CO. 


 Walnut Grove Cemetery, Dispersion Modeling, Danvers, Massachusetts.  Managed the preparation of an air quality 


impact analysis in support of an air permit application for modifications at Walnut Grove Cemetery’s crematorium.  


Performed AERMOD dispersion modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated 


in 2010, as well as PM2.5, PM10, and CO. 


 Beverly Hospital, Dispersion Modeling, Beverly, Massachusetts.  Managed the preparation of an air quality impact 


analysis in support of an Environmental Results Program (ERP) certificate for an emergency generator.  Performed 


AERMOD dispersion modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated in 2010, 


as well as PM2.5, PM10, and CO. 


 Rural Cemetery, Dispersion Modeling, Worcester, Massachusetts.  Managed the preparation of an air quality impact 


analysis in support of an air permit application for modifications at Rural Cemetery’s crematorium.  Performed AERMOD 


dispersion modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated in 2010, as well as 


PM2.5, PM10, and CO. 


 Schepens Eye and Ear Infirmary, Dispersion Modeling, Boston, Massachusetts.  Managed the preparation of an air quality 


impact analysis in support of an Environmental Results Program (ERP) certificate for an emergency generator.  


Performed AERMOD dispersion modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated 


in 2010, as well as PM2.5, PM10, and CO. 


 75 Arlington Street, Dispersion Modeling, Boston, Massachusetts.  Managed the preparation of an air quality impact 


analysis in support of an Environmental Results Program (ERP) certificate for an emergency generator.  Performed 


AERMOD dispersion modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated in 2010, 


as well as PM2.5, PM10, and CO. 


 Project Robin, Faraday & Future Co., Dispersion Modeling, Clark County, Nevada.  Managed the preparation of an air 


quality impact analysis in support of an air permit application for a new automobile manufacturing complex proposed for 
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Clark County, Nevada.  Performed AERMOD dispersion modeling which required assessment of PM2.5, PM10, and NO2 


NAAQS and Class II Area PSD increments.  The evaluation included 38 emissions sources. 


 Pick Your Part, AB 2588 Air Toxics Analysis, Sun Valley, California.  Performed air toxics modeling of an automobile 


shredding operation per CARB’s AB 2588 requirements.  The AB 2588 modeling included a detailed AERMOD dispersion 


modeling analysis of point, area, and volume, sources. AERMOD results were provided to a health risk assessment team 


using HARP 2. 


 Paulini Loam, Ready Mix Concrete Plant, Massachusetts. Provided air quality assistance for a Zoning Board of Appeals 


(ZBA) application and hearing and testifying expert witness assistance in Massachusetts Land Court for a proposed ready 


mix concrete facility.  Performed dispersion modeling using AERMOD to support professional testimony.  Process and 


fugitive dust sources evaluated included material handling operations, truck travel on paved and unpaved roads, and point 


source emissions from the enclosed ready mix operation. 


 Taunton Municipal Light & Power, Dispersion Modeling, Taunton, Massachusetts.  Managed the preparation of an air 


quality impact analysis in support of an air permit application for modifications at TMLP’s Cleary Flood Generating Station.  


Performed AERMOD dispersion modeling which required assessment of the NO2 and SO2 NAAQS that were promulgated 


in 2010.  Included in the evaluation were the station’s oil-fired boilers and diesel startup engine. 


 Evergreen Development, Plan Approval, Massachusetts.  Performed air dispersion modeling for a Comprehensive Plan 


Approval application for a new 300,000 tpy hot mix asphalt plant.  The AERMOD dispersion model was used to evaluate 


criteria pollutant and air toxics emissions from the rotary drum/mixer and asphalt tank heater, as well as fugitive PM 


emissions from material handling operations and roadways.  The project required iterative evaluations of several facility 


operational configurations to achieve a successful result.  MassDEP required that two nearby power plants and an 


industrial facility be included in the modeling analysis. 


 Berwick Iron & Metal Recycling, Planning Board Support, Berwick, Maine.  Performed air quality dispersion modeling for a 


metal recycling facility and presented the results at a public hearing conducted by the town Planning Board.  AERMOD 


modeling was performed for a 3600 hp diesel engine and additional consideration of fugitive dust sources such as metal 


shredding, material handling operations, and truck travel on paved and unpaved surfaces was evaluated. 


 Stanley Fastening Systems, Air Toxics Analysis, East Greenwich, Rhode Island.  Performed a dispersion modeling 


analysis using AERMOD for a wire processing facility to demonstrate compliance with Rhode Island’s Air Pollution Control 


Regulation No. 22. The principal air toxics were methylene chloride emitted from vapor degreasing operations and VOC 


species from surface coating operations. 


 Bridgestone Firestone Inc., Air Toxics Analysis, Graniteville, South Carolina.  Performed three tiered air toxics modeling 


per SCDHEC’s Standard No. 8.  In anticipation of significant future growth, Bridgestone Firestone requested preapproval 


of new emission sources from South Carolina Department of Health & Environmental Control (SCDHEC) through the 


South Carolina Environmental Innovations Program.  To obtain the preapproval, Bridgestone Firestone was required to 


evaluate the potential impacts of increased air toxics and criteria pollutant emissions from the proposed tire manufacturing 


plant expansion.  The tiered modeling included a detailed ISCST3 dispersion modeling analysis of the emissions from the 


proposed expansion of the tire manufacturing facility to demonstrate compliance with ambient air quality standards, PSD 


increments, and South Carolina’s air toxics rules.  The modeling analysis included 272 stack emission sources and 


considered a total of 49 toxic air pollutants.  The analysis demonstrated that the proposed plant expansion would comply 


with the SCDHEC’s Air Toxics Standard No.8. 


 Confidential Client, Permit Assistance.  Performed air dispersion modeling for an existing pulp and paper mill.  The mill 


was seeking to identify alternative emission limits for its recovery boiler and power boiler.  The AERMOD dispersion 


model was used to assist with the establishment of the alternative emission limits.  The mill is located within 10 kilometers 


of a Class I area, which required strategies to be developed to maintain minor modification status with respect to that 


Class I area. Sources modeled include the recovery boiler, smelt tank vent, power boiler, lime kiln, and a VOC incinerator 


located at the mill, as well as emission sources at a nearby forest products manufacturer. 
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 Robins AFB, Air Compliance Assistance, Georgia.  Prepared two phases of an air toxics dispersion modeling compliance 


demonstration for the largest manufacturing complex in Georgia.  Assisted with the preparation of a comprehensive 


emission inventory of air toxics and performed dispersion modeling analyses for aircraft and support vehicle surface 


coating and depainting operations as well as chromium anodizing and pickling operations.  The analysis addressed more 


than 50 significant emission points and more than 100 buildings (downwash).  A de minimis emissions approach 


developed for the first phase of the effort was used to address more than 2000 additional emission sources at the base. 


The second phase of the analysis specifically addressed air toxics that are not listed as Federal Hazardous Air Pollutants 


(HAPs). The first phase of the analysis specifically addressed 35 HAPs emitted from the various operations.  Also 


assessed the impact of revised chromium PELs on the analyses previously performed for the chromium anodizing and 


pickling operations. 


 GreatPoint Energy, Permit Assistance, Somerset, Massachusetts.  Performed air dispersion modeling for a permit 


application for a new coal gasification demonstration plant to be located at the Brayton Point coal-fired power plant.  The 


SCREEN3 dispersion model was used to assess impacts from a flare to be located at the site.  Also performed a detailed 


review of emissions calculated for the flare and provided senior review of the permit application and draft permit. 


 PG&E Corporation Covert Generating Company, Dispersion Modeling, Covert, Michigan.  Prepared the dispersion 


modeling sections of a PSD air emission license application for a proposed 1200 MW gas-fired combined-cycle baseload 


power plant.  The air quality impact analysis was conducted with ISCST3.  The modeling analysis demonstrated 


conformance with NAAQS, and Class II ambient increments. 


 Calpine Ontelaunee Energy Center, Dispersion Modeling, Ontelaunee, Pennsylvania.  Performed dispersion modeling for 


a proposed 511 MW gas-fired combined cycle baseload power plant.  Conducted the air quality impact analysis with 


ISCST3.  Demonstrated conformance with NAAQS and Class II ambient increments. 


 Duke Energy Washington Generating Facility, Dispersion Modeling, Beverly, Ohio.  Prepared the dispersion modeling 


sections of a PSD air emission license application for a proposed 620 MW gas-fired combined-cycle peaking power plant.  


The air quality impact analysis was conducted with ISCST3.  The modeling analysis demonstrated conformance with 


NAAQS, and Class II ambient increments. 


 Calpine Berrien Energy Center, Dispersion Modeling, Benton Harbor Township, Michigan.  Prepared the dispersion 


modeling sections of a PSD air emission license application for a proposed 1100 MW gas-fired combined cycle baseload 


power plant.  The air quality impact analysis was conducted with ISCST3.  The modeling analysis demonstrated 


conformance with NAAQS, and Class II ambient increments. 


 Duke Energy Lee LLC, Dispersion Modeling, South Dixon, Illinois.  Prepared the dispersion modeling sections of a PSD 


air emission license application for a proposed 640-MW gas-fired peaking power plant.  The air quality impact analysis 


was conducted with ISCST3.  The modeling analysis demonstrated conformance with NAAQS, and Class II ambient 


increments. 


 Rumford Power Associates, Dispersion Modeling, Rumford, Maine.  Prepared the dispersion modeling sections of a PSD 


air emission license application for a proposed 265-MW gas-fired power plant, using ISCST3, SCREEN3 and VISCREEN.  


The modeling analysis demonstrated conformance with MAAQS and NAAQS, Class I and Class II ambient increments, 


and Maine Interim Ambient Air Guidelines (MIAAG). 


 Irving Oil Corporation, Dispersion Modeling, South Portland, ME.  Conducted dispersion modeling in support of an air 


emission license application for a proposed gasoline bulk terminal.  Ambient impacts resulting from VOC emissions from 


storage tanks, a vapor recovery unit, and tank trucks were evaluated using ISCST2.  The modeling analysis demonstrated 


conformance with MIAAG for air toxics and that odors would be maintained at levels below published odor thresholds.  


Conducted TANKS2 emission calculations that compared VOC emissions from white painted tanks and green painted 


tanks. 
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Human Health Risk Assessment 


 Sydney Tar Ponds Agency, Nova Scotia.  Technical lead on the ambient air quality analysis of proposed remediation 


projects at a former coke ovens and steel mill site.  The analysis supported a human health risk assessment in 


accordance with EPA’s Human Health Risk Assessment Protocol (HHRAP) for Hazardous Waste Combustion Facilities, 


evaluated predicted concentrations against ambient air quality standards and occupational exposure limits, and provided 


an inventory of greenhouse gases and ozone precursors.  Emissions evaluated were fugitive VOC and PM from 


excavation, stabilization, landfarming, and capping activities, as well as diesel exhaust emissions from the equipment 


used to support the activities.  The ISCST3 and AERMOD dispersion models were used to predict ambient air 


concentrations of 25 constituents emitted from the activities.  Over 350 scenarios were considered, based on two different 


prospective project schedules, 10 project years, and multiple combinations of activities within each project year.  The 


project included a field experiment that measured ambient air concentrations around a trial excavation of sediments that 


contained naphthalene and BTEX.  The field experiment was used in the ambient air quality analysis to estimate 


emissions from excavation and stabilization of pond sediments.  Also reviewed emissions calculations and AERMOD 


dispersion modeling performed for a proposed incinerator being considered for the thermal destruction of PCBs contained 


in some of the pond sediment areas. The results of this analysis were presented in testimony at a public hearing held by 


the regulatory authority responsible for approving the remediation projects. 


 UPM Madison Paper, MACT Residual Risk Modeling Assessment, Madison, Maine.  Performed a Human Exposure 


Model (HEM) and AERMOD assessment of HAP emissions from the mill’s groundwood pulp mill, paper machine, and 


boiler operations.  Used NCASI data to allocate HAP emissions to various groundwood pulping operations as part of the 


development of the dispersion model inputs.  Prepared a modeling report that was submitted to USEPA’s docket on their 


initial residual risk modeling. 


 H-POWER, PSD Permit and FEIS Risk Assessment Modeling, Honolulu, Hawaii.  Performed senior review of air quality 


dispersion modeling performed for the addition of a third combustion unit at this Municipal Waste Combustor.  The PSD 


Permit modelling included a demonstration of compliance with NAAQS and PSD increments; an additional impacts 


analysis of visibility impacts, soil and vegetation impacts and secondary growth; a preconstruction monitoring analysis; 


and a Class I area analysis.  The FEIS modelling supported a risk assessment performed in accordance with USEPA 


guidance.  USEPA Region 9 was the regulatory agency that reviewed the modelling. 


 Chemical Manufacturers Association, Air Impact Analysis, Arlington, Virginia.  Created innovative air quality impact 


assessments in support of the delisting of the HAP EGBE, a glycol ether, from Section 112(b) of the CAA.  The petition 


was granted final approval on November 18, 2004 and became effective on November 29, 2004 (69 FR 69320).  The 


effort included revising the SCREEN3 model to incorporate Monte Carlo simulated inputs.  The revision allowed for the 


prediction of impacts from thousands of simulated facilities in a single model run.  Decision trees were then developed 


from the generated data with the CART statistical procedure.  The decision trees were used as a screening tool to decide 


if actual facilities had the potential to produce high ambient impacts.  Used innovative techniques with the EPA's tiered 


approach to modeling risks from sources of HAPs.  The technique involved using an inverted form of the EPA’s Tier 1 


table to assess the number of TRI sources that had the potential to produce high ambient impacts.  The technique 


effectively limited a potentially excessive scope of work.  A South Carolina facility was one of the largest EGBE users, and 


a regulatory analysis of that facility was performed for the preparation of the delisting petition. 


 Shook Hardy & Bacon, Risk Assessment, Ottawa County, Oklahoma.  Performed a third party review of the air quality 


impact assessment prepared for a human health risk assessment.  The analysis had been performed for fugitive 


emissions of lead, cadmium, and zinc compounds from chat piles located at the Tar Creek Superfund site.  Fugitive 


emissions from wind erosion, unpaved road surfaces, and material handling were assessed as was the dispersion 


modeling analysis which had used the ISCST3 dispersion model. 


Emissions and Ambient Monitoring 


 HoltraChem Manufacturing Co., Ambient Mercury Air Monitoring, Orrington, Maine.  Developed and managed an ambient 


air mercury monitoring program for this mercury-cell chlor-alkali facility.  The network consisted of three mercury (Tekran 
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2537A) and one meteorological monitoring sites, all employing continuous monitoring equipment.  Dispersion modeling 


was used as a tool to assist with the siting of the mercury monitors.  Coordinated quality assurance activities for both 


mercury and meteorological monitoring equipment.  Prepared quarterly reports that provided advanced statistical analysis 


of the relationship of measured ambient mercury concentrations to measured meteorological parameters and measured 


cell room parameters (Jerome® 431-X).  The Classification and Regression Tree (CART) data mining technique was used 


to establish relationships between the reported mercury and meteorological measurements. 


 Regional Waste Systems, Mercury Continuous Monitoring Review, Portland, ME.  Managed the evaluation of methods 


and protocols for the use of mercury continuous emissions monitoring systems (CEMS) at a municipal solid waste (MSW) 


incinerator.  Reviewed the status of the Clean Air Mercury Rule (CAMR) and technical documentation to identify the 


current state-of-the-art for mercury CEMS. 


 HoltraChem Manufacturing Co., Mercury Emissions Monitoring, Orrington, Maine.  Designed and began implementation of 


a continuous fugitive mercury emissions monitoring program for a mercury-cell chlor-alkali facility that provided a review of 


available options and provided a basis for the final design.  The method was conceptually based on U.S. EPA’s Method 


14. The design included a mercury analyzer based on cold vapor atomic absorption spectroscopy (Seefelder HG-2000) 


and ultrasonic wind sensors to measure air flow through roof vents.  


 Formed Fiber Technologies, Compliance Assistance, Auburn, Maine.  Performed a detailed review of stack testing data 


collected at this non-woven textile manufacturing facility.  Emission factors were developed by product for filterable 


particulate matter, condensable particulate matter and vapor-phase volatile organic compounds.  Reference methods 5, 


202, and 25A had historically been used.  Assessed the impact on emissions of a scrubber fire caused by a power 


outage.  Based on the products being run at the time, demonstrated that the facility was in compliance with PM emission 


limits despite the scrubber outage. 


 Braintree Electric Light Department, Alternative Monitoring System Petition, Braintree, Massachusetts.  Managed and 


prepared an alternative monitoring system (AMS) petition for a Predictive Emissions Monitoring System (PEMS), in 


accordance with Subpart E of 40 CFR Part 75, for this 96.5-MW combined-cycle gas turbine electric generating unit.  The 


petition required data analysis of more than 700 concurrent measurements of nitrogen oxides (NOX) emissions using the 


PEMS and a temporary CEMS to demonstrate the equivalency of the PEMS to a CEMS.  Equivalency was determined by 


linear regression, t-test, and F-test techniques. 


 Ridgewood Power Corporation, Trial Burn, West Enfield, Maine.  Reviewed stack test results for a trial burn of alternative 


wood fuels at a 24.5-MW wood-fired power plant.  The results compared favorably to alternative wood fuel emission 


factors developed for other wood-fired power plants. 


 KTI Environmental Group, Regulatory Assistance, Saco, Maine.  Estimated a dry equivalent to Maine’s Chapter 138 NOX 


RACT requirements for MSW incinerators using refuse-derived fuel.  The dry equivalent was needed because KTI’s 


facilities in Biddeford (Maine Energy) and Orrington (Penobscot Energy) measured NOX stack concentrations on a dry 


basis. 


Litigation Support 


 Beveridge & Diamond, Litigation Support, New York.  Provided expert witness services on behalf of an iron foundry during 


litigation of a civil claim filed in U.S. District Court pursuant to CERCLA.  Performed analysis of historic foundry emissions 


as well as other nearby foundry and industrial operations and performed deposition modeling analysis.  Specifically 


evaluated emission sources of lead, copper, and zinc, and compared predicted deposition rates to forensic analysis of soil 


concentration data.  Prepared an expert report summarizing the analysis performed.  Deposed but the case was settled 


before trial. 


 Law Offices of Jeffrey L. Roelofs, Litigation Support, Massachusetts. Provided expert witness services for litigation 


associated with the local permitting of a concrete batch plant.  Performed dispersion modeling using AERMOD to support 


professional testimony.  Process and fugitive dust sources evaluated included material handling operations, truck travel 
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on paved and unpaved roads, and point source emissions from the enclosed ready-mix operation.  Prepared an expert 


report summarizing the analysis performed.  Deposed and testified in Massachusetts Land Court. 


 Husch & Eppenberger, Litigation Support, Alabama.  Provided expert witness services on behalf of a chlor-alkali facility 


during litigation of a class action property damage claim.  Performed ambient air screening monitoring for mercury using 


Lumex RA-915+ and Jerome® 431-X instruments.  Evaluated mercury emission sources, ambient mercury air quality, and 


mercury deposition in the region.  Prepared an expert report summarizing the analysis performed.  Deposed and testified 


at a class action hearing in U.S. District Court. 
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Attachment 3 


Procedure for Managing and Controlling Coagulated Polymer Waste from 
Polymerization Kettle Strainers and Emulsion Stripper Feed Line Strainers 


Immediately after coagulated polymer waste is removed from a polymerization kettle 


strainer or emulsion stripper feed line strainer, Denka must: a) load the coagulated polymer 


waste into a wheeled container or drum; b) insert an air sparge through the center of the loaded 


coagulated polymer waste; c) fill the wheeled container or drum with water so that the 


coagulated polymer waste is submerged; d) close and seal the wheeled container or drum; and e) 


route the emissions vented from the wheeled container’s or drum’s valve via a closed vent 


system to the existing RTO or another control device with comparable destruction efficiency. 


Denka must complete these steps while the wheeled container or drum is inside the 


polymerization kettle strainer enclosure or the emulsion stripper feed line strainer enclosure.  


Before the wheeled container or drum is closed and sealed, Denka must capture chloroprene 


emissions from the wheeled container or drum and route the emissions via a closed vent system 


to the existing RTO or another control device with comparable destruction efficiency. 


Denka must keep the wheeled container or drum closed and control emissions from the 


wheeled container in this manner while the air sparge is in use and until 90% of the initial 


residual chloroprene in the coagulated polymer waste contained in the wheeled container or 


drum is stripped.  Denka must use the air sparge in each wheeled vessel or drum for a minimum 


of four hours after the container or drum has been closed and sealed. If additional time is 


required to strip 90% of the residual chloroprene from the coagulated polymer waste from a 


particular neoprene product category, Denka must use the air sparge for the necessary additional 


time.  After completing the necessary amount of air sparging time, Denka must not open each 


wheeled container or drum unless it is inside an enclosed space that will capture emissions from 
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the opened container or opened drum.  These emissions must also be routed to the existing RTO 


or another control device with comparable destruction efficiency. 
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