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Health Consultation: A Note of Explanation  

An ATSDR health consultation is a verbal or written response from ATSDR to a specific 
request for information about health risks related to a specific site, a chemical release, or 
the presence of hazardous material. In order to prevent or mitigate exposures, a 
consultation may lead to specific actions, such as restricting use of or replacing water 
supplies; intensifying environmental sampling; restricting site access; or removing the 
contaminated material.  

In addition, consultations may recommend additional public health actions, such as 
conducting health surveillance activities to evaluate exposure or trends in adverse health 
outcomes; conducting biological indicators of exposure studies to assess exposure; and 
providing health education for health care providers and community members. This 
concludes the health consultation process for this site, unless additional information is 
obtained by ATSDR which, in the Agency’s opinion, indicates a need to revise or append 
the conclusions previously issued. 
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STATEMENT OF ISSUES AND BACKGROUND 
Statement of Issues 
In the summer of 2004, the Arkansas Department of Environmental Quality (ADEQ) collected 
and analyzed groundwater samples as part of a site assessment for Cedar Chemical Corporation 
(CCC) in Helena, Arkansas. Groundwater in an agriculture irrigation well located off site of 
CCC had a maximum level of 1, 2-dichloroethane (1, 2-DCA) at 27,100 parts per billion (ppb). 
ADEQ contacted the Arkansas Department of Health (ADH) for assistance in determining the 
potential health risk to farm workers exposed to the contaminant.  

ADH prepared this health consultation as part of its cooperative agreement with the Agency for 
Toxic Substances and Disease Registry (ATSDR). Specifically this document evaluates available 
information associated with the release of 1, 2-DCA from the agriculture irrigation well referred 
to as AGI-1 (Appendix A, Figure 1). Frequently asked questions pertaining to 1, 2-DCA can be 
found in ATSDR’s ToxFAQs in Appendix B of this document. 

ADH has determined this site to represent an Indeterminate Public Health Hazard. The 
indeterminate public health hazard category is used in ATSDR’s documents when a professional 
judgment about the level of health hazard cannot be made because information critical to such a 
decision is lacking. Because ambient air sampling data are not available to assess the most 
plausible exposure pathway (inhalation from volatilization), ADH could not make a judgment as 
to the hazard that 1, 2-DCA poses to the farm workers in the area of the AGI-1 agriculture 
irrigation well. Additional groundwater sampling would also be beneficial to evaluate the current 
concentration of 1, 2-DCA in the agriculture irrigation wells. The concentration of 1, 2-DCA in 
the samples collected does warrant further investigation. 

Background 
The CCC facility manufactured insecticides, herbicides, and polymers used in the agricultural 
industry from 1986 until the company closed in 2002. In March 2002, CCC filed Chapter 11 
bankruptcy and ADEQ was granted control of the facility through the bankruptcy court in 
October 2002. 

The CCC site is located at 49 Phillips Road 311, covering 48 acres within the Helena - West 
Helena Industrial Park (Appendix A, Figure 2). The industrial park where CCC is located is 
surrounded by farmland. The closest resident is approximately 650 yards east and slightly up 
gradient of the site. In general, homes are sparsely located in the area. The neighborhood census 
block identifies 615 people in a 3.9 square mile area surrounding the facility [1]. Census blocks 
are the smallest geographic level for which Census 2000 data are tabulated. The homes within 
the census block are connected to the public water supply. The most recent private well survey, 
conducted in 1996, identified numerous wells in the surrounding area, none of which were 
determined to be a source of drinking water.  

As part of ADEQ’s management of the CCC site, an environmental, human health, and 
ecological risk assessment was initiated. As part of the assessment process, ADEQ collected and 
analyzed groundwater samples. During 2001, while CCC was still in operation, two 
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groundwater-sampling events of four off-site monitoring wells were conducted. The results from 
this sampling showed concentrations of 1, 2-DCA ranging from 250 to 14,000 ppb in the 
monitoring wells (Appendix C, Table 1). A set of groundwater samples from four off-site 
agricultural irrigation wells was collected for analysis in July 2002. The results from this 
sampling showed 1, 2-DCA levels ranging from ‘undetected’ to 100 ppb. At the time, the 
agricultural irrigation well identified as BHAGI-1 had the highest concentration of 1, 2-DCA 
(100 ppb). In July 2004, a follow-up set of samples was collected and analyzed from the four 
agricultural irrigation wells and the four monitoring wells. Sample results indicated 1, 2-DCA 
levels ranged from ‘undetected’ to 27,100 ppb (Appendix C, Table 1). The maximum 
concentration of 1, 2-DCA (27,100 ppb) was detected in the agricultural irrigation well identified 
as AGI-1. Results also suggest that the groundwater containing the contaminant is flowing south 
to southwest towards the Mississippi River [2]. 

The AGI-1 irrigation well is located on a tract of land approximately 240 yards south-southeast 
of the southern most point of the CCC property. The land is used for growing crops such as corn, 
cotton, rice, and soybeans. Crops are changed year by year in a planned sequence (crop rotation). 
The AGI-1 well is used for irrigating these crops. Some crops require more water than others 
(e.g., rice), thus the use of the well is dependent on the crop grown as well as the amount of rain 
received during the growing period. 

ADH performed a site visit in November 2004. The site visit provided ADH with information 
necessary to initiate a community health assessment in order to address health concerns, should 
they arise, and to develop greater capacity to work with various federal and state agencies at the 
site. During the same month, ADH sent – via domestic mail – the property owner/current user 
and ADEQ personnel a letter of its recommendation that the agricultural irrigation well (AGI-1) 
not be operated until the concentration of 1, 2-DCA is below levels of health concern. ATSDR’s 
ToxFAQs for 1, 2-DCA also accompanied the letters. ADH later sent a letter to the property 
owner of the BHAGI-1 agricultural irrigation well, recommending that the use of the well be 
conditional, pending review of future EPA sampling results. The property owner was informed 
that if future data indicate significant increases in the levels of 1, 2-DCA for the BHAGI-1 well, 
then ADH would recommend discontinued use of the well. 

DISCUSSION 
Between the years of 2001 and 2004, ADEQ collected groundwater samples from four 
agricultural irrigation wells and four monitoring wells located off site of CCC. The location of 
the wells can be seen in Figure 1 of Appendix A. The agricultural wells are labeled as AGI-1, 
AGI-2, AGI-6, and BHAG-1. The acronyms AGI and BHAG were used to identify wells used 
for agriculture irrigation, and the agriculture irrigation well owned by Blackhawk Leasing and 
Warehouse, Inc., respectively. Off-site monitoring wells were labeled as OFFMW-1 through 
OFFMW-4. Groundwater sample results detected a maximum concentration of 1, 2-DCA from 
AGI-1 in the amount of 27,100 ppb. This concentration is significantly above ATSDR’s drinking 
water health comparison value. 

1, 2-DCA, also called ethylene dichloride, is a manufactured chemical that is not found naturally 
in the environment. It is a clear liquid and has a pleasant smell and sweet taste. Most of the 1, 2
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DCA released into the environment is released into the air. In the air, 1, 2-DCA breaks down by 
reacting with other compounds formed by sunlight. It can stay in the air for more than 5 months 
before it is broken down. It breaks down very slowly in surface water and most of it will 
evaporate into the air. 1, 2-DCA released in soil will either evaporate into the air or travel down 
through the soil and enter underground water [3]. See Appendix B for additional information 
about 1, 2-DCA. 

To assess the potential health risks associated with contaminants at this site, we compared 
contaminant concentrations to health comparison values. Health comparison values are media 
specific contaminant concentrations that are used to screen contaminants for further evaluation. 
ATSDR’s minimal risk levels (MRLs) are estimates of a daily human exposure to a contaminant 
that is unlikely to cause adverse non-cancer health effects.  

Potential exposure pathways to contaminants at the CCC site have been evaluated to determine if 
persons could be exposed to potentially unsafe contaminants. Exposure pathways consist of the 
following five elements:  

•	 A source of contamination.  
•	 A release mechanism into water, soil, air, food chain (biota) or transfer between media 

(i.e., the fate and transport of environmental contamination). 
•	 An exposure point or area (e.g., drinking water well, residential yard). 
•	 An exposure route (e.g., ingestion, dermal contact, inhalation). 
•	 A receptor population (i.e., residents, children, workers). 

For a person to be exposed to a contaminant, the exposure pathway must contain all of the 
elements listed above, resulting in a completed exposure pathway. In some cases, a potential 
exposure pathway might exist in which at least one of the elements of the exposure pathway is 
missing, but could exist. Potential pathways indicate that exposure to a contaminant could have 
occurred, could be occurring, or could occur in the future. Potential exposure pathways refer to 
those pathways where (1) exposure is documented, but there is not enough information available 
to determine whether the environmental medium is contaminated, or (2) an environmental 
medium has been documented as contaminated, but it is unknown whether people have been, or 
may be, exposed to the medium, or may be exposed in the future. Additionally, an eliminated 
pathway is one where at least one element of the exposure pathway is missing, and therefore, 
exposure will never occur. 

Potential exposure pathways to 1, 2-DCA at the AGI-1 irrigation well were evaluated to 
determine if farm workers could be exposed to potentially unsafe levels from the site (Appendix 
A, Figure 3). ADH considered dermal contact (absorption through skin), ingestion (drinking and 
eating), and inhalation (breathing) as potential routes of exposure. In considering ingestion, ADH 
looked at the consumption (eating) of biota or plants grown in the field irrigated by the well 
containing elevated levels of 1,2-DCA. 
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Studies show that only small amounts of 1, 2-DCA are taken up by plants (biota). The estimated 
daily intake of 1, 2-DCA attributed to food ingestion in Japan is 0.004 milligrams per day 
(mg/day). This level is well below ATSDR’s intermediate oral MRL of 0.2 milligram per 
kilogram per day (mg/kg/day) for 1, 2-DCA. Since the levels of 1, 2-DCA in food products of 
Japan are similar to those in the United States, the daily intake value would be expected to be 
similar [4]. Therefore, biota does not represent a completed pathway and is eliminated. 

EPA has not developed dermal absorption values for volatile organic compounds such as 1, 2
DCA. Because 1, 2-DCA easily volatilizes, the possibility of dermal exposure is reduced. 
Furthermore, farm workers are not likely to be standing in the field during irrigation. Therefore, 
1, 2-DCA has been eliminated as an exposure pathway. 

Ingestion of groundwater contaminants as an exposure pathway is not a concern. Although 
groundwater in the area is contaminated, residents receive drinking water from a municipal 
supply. Other means of direct contact with groundwater from non-potable uses of groundwater 
such as watering gardens, washing cars and filling swimming pools are unlikely because no 
private wells lie in the path of the contaminated plume. Ingestion of 1, 2-DCA has been 
eliminated as an exposure pathway. 

While the AGI-1 agricultural irrigation well is in operation, a potential exposure pathway does 
exist for the inhalation of volatilized 1, 2-DCA. ADH requested EPA’s assistance in calculating 
inhalation risk of 1, 2-DCA through site-specific air dispersion modeling. At the time this 
document was written, the air dispersion modeling had not been completed. Therefore, ADH 
lacks the necessary data to evaluate adverse health effects related to the inhalation of 1, 2-DCA. 
ADH will continue to review any new data provided and update the health recommendations as 
necessary. 

The parameters of the AGI-1 irrigation well -when it is operating - are expressed below. The 
well’s pump is believed to discharge 1,000 gallons per minute, which will yield enough water to 
apply 1 inch to 160 acres in 72 hours. The average acre-inch per year of water for growing rice is 
30. The assumption that the farmland surrounding the affected area would be used to grow rice 
was used, because of the crops’ high demand of irrigation water. The maximum time the 
irrigation pump would be expected to run during the rice-growing season is estimated to be 90 
days. It is assumed the individuals involved with the irrigation of the rice field had access to the 
site for the 90 days during which the well pump was to be operated [4]. All of the above 
assumptions were intended to represent the worst-case scenario while irrigating rice. The 
irrigation well was not used during 2004, and its use prior to this year is unknown. Also 
unknown is the number of farmers that typically work in the area of the irrigation well. 

COMMUNITY HEALTH CONCERNS 
The area residents presented no health concerns to ADH regarding the CCC site. However, 
groundwater samples were analyzed as part of a Comprehensive Site Assessment (CSA) by 
ADEQ following the closure of the facility. The test results detected a concentration of 1,2-DCA 
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at a level that warranted further investigation. On October 19, 2004, ADEQ requested ADH 
review the groundwater sampling data that was collected off site to evaluate the potential health 
risk to area farmers exposed to 1,2-DCA. 

CHILD HEALTH CONSIDERATIONS 
ATSDR recognizes that infants and children may be more vulnerable to exposures than adults 
when faced with contamination of air, water, soil, and food. This vulnerability is a result of the 
following factors: 

•	 Children are more likely to play outdoors and bring food into contaminated areas. 
•	 Children are shorter and their breathing zone is closer to the ground, resulting in a greater 

likelihood to breathe dust, soil, and heavy vapors. 
•	 Children are smaller and receive higher doses of chemical exposures per body weight. 
•	 Children’s developing body systems are more vulnerable to toxic exposures, especially 

during critical growth stages in which permanent damage may be incurred. 

Children are not expected to play in the field surrounding the irrigation well because of the site’s 
limited proximity to any residential area. 

CONCLUSIONS 
ADH reviewed and evaluated groundwater sampling data from the four agricultural irrigation 
wells and the four monitoring wells and concluded that the AGI-1 well was the primary well of 
concern for potential inhalation exposure to 1,2-DCA. The maximum concentration of 1, 2-DCA 
(27,100 ppb) was detected in the AGI-1 well. The AGI-1 well is used for irrigating crops grown 
on the tract of farmland located south-southeast of the CCC site. During irrigation, 1, 2-DCA is 
released from the water into the air creating a potential exposure pathway for farmers that may 
inhale the volatilized contaminant from the AGI-1 irrigation well. Environmental air sampling 
data are lacking for the site. Therefore, no ambient air sampling data are available to assess the 
most plausible exposure pathway (inhalation from volatilization). Additional groundwater data is 
needed to characterize current levels of 1, 2-DCA in the irrigation well. ADH has determined 
this site to represent an Indeterminate Public Health Hazard. The concentration of 1, 2-DCA in 
the samples collected does warrant further investigation. 

RECOMMENDATIONS 
•	 ADH recommends the property owner and/or user of the irrigation well – identified as 

AGI-1 – not operate it until such time that the concentration of contamination of 1, 2
DCA is below levels of health concern. 

•	 ADH recommends ADEQ and/or EPA collect additional groundwater samples to 
evaluate the current concentration of 1, 2-DCA in the BHAG-1, AGI-1, and the AGI-2 
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irrigation wells. This data would better allow all the potential exposures in the area 
surrounding the site to be assessed, as well as provide ADH with data necessary to better 
evaluate public health risk. 

•	 ADH recommends ADEQ and/or EPA conduct air sampling/modeling in order to 

represent exposure to field workers during the operation of the AGI-1 well.  


PUBLIC HEALTH ACTION PLAN 
The purpose of the Public Health Action Plan (PHAP) is to ensure that this health consultation 
not only identifies any public health hazards, but also provides a plan of action designed to 
mitigate and prevent adverse human health effects resulting from exposure to hazardous 
substances in the environment. The PHAP implemented by ADH for the Cedar Chemical 
Corporation site is as follows: 

Completed Actions 

•	 ADH personnel met with ADEQ personnel in October 2004, to discuss probable human 
health risk associated with 1, 2-DCA. 

•	 ADH evaluated groundwater samples collected and analyzed by ADEQ in October 2004. 
•	 ADH conducted a site visit in November 2004. 
•	 ADH initiated a community needs assessment in November 2004. 
•	 ADH informed ADEQ in a letter sent in November 2004 of its recommendation that the 

agricultural irrigation well – identified as AGI-1 – not be operated until such time that the 
concentration of the contaminant 1, 2-DCA is below levels of health concern. 

•	 ADH notified the owner/user of the property on which the AGI-1 irrigation well is 
located of its recommendation that the agricultural irrigation well identified as AGI-1 not 
be operated until such time that the concentration of the contaminant 1, 2-DCA is below 
levels of health concern. ATSDR’s ToxFAQs for 1, 2-DCA was also sent to the property 
owner/user. Notification was sent via certified mail in November 2004. 

•	 ADH sent ADEQ personnel a copy of the notification sent to the property owner/user 
recommending the agricultural irrigation well (AGI-1) not be operated until the 
concentration of 1, 2-DCA is below levels of health concern. ATSDR’s ToxFAQs for 1, 
2-DCA was also sent to ADEQ personnel. Notification copies were sent via domestic 
mail in November 2004. 

•	 ADH sent a letter via domestic mail in July 2005, to the property owner of the BHAGI-1 
agricultural irrigation well, recommending that the use of the well be conditional, 
pending review of future EPA sampling results. The property owner was informed that if 
future data indicate significant increases in the levels of 1, 2-DCA in the BHAGI-1 well, 
then ADH would recommend discontinued use of the well. 

•	 ADH requested EPA’s assistance in calculating inhalation risk of 1, 2-DCA through site-
specific air dispersion modeling. 
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Future Activities 

•	 ADEQ and/or EPA will continue to collect groundwater data from agricultural wells, 
identified in this health consultation, until the concentration of 1, 2-DCA is below health 
comparison values for the potential risk pathway. 

•	 ADH will continue to review any new data provided by ADEQ and/or EPA, and update 
health recommendations as necessary. 

•	 ADH will update/complete the community needs assessment. 
•	 ADH will conduct health education in the community, as needed and/or requested. 
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Figure 2. Aerial photo of Cedar Chemical Corporation’s proximity to the City 
of West Helena 

14 




CEDAR CHEMICAL CORPORATION 
WEST HELENA, PHILLIPS COUNTY, ARKANSAS 

Air Soil/Sediment Ground 
Water 

Biota 

1, 2-Dichloroethane 

Ambient 
Air 

Farm 
Workers 

Irrigation 
Wells 

Grown 
Food 

Inhalation from 
Volatilization 

Dermal, 
Ingestion 

Ingestion 

Farm 
Workers 

Site of 
Irrigation Well 

Farm 
Workers 

Farm 
Workers 

Dermal, 
Ingestion 

Potential 
Pathway 

Eliminated 
Pathway 

Eliminated 
Pathway 

Eliminated 
Pathway 

EEnnvviirroonnmmeennttaall
MMeeddiiuumm aanndd TTrraannssppoorrtt

EExxppoossuurree PPooiinntt

EExxppoossuurree RRoouuttee

PPootteennttiiaallllyy EExxppoosseedd

SSttaattuuss

Figure 3. Exposure pathway evaluation 

15 



Appendix B – ATSDR’s ToxFAQs for 1, 2-Dichloroethane 

16 




CEDAR CHEMICAL CORPORATION  
WEST HELENA, PHILLIPS COUNTY, ARKANSAS 

17 



18 




CEDAR CHEMICAL CORPORATION  
WEST HELENA, PHILLIPS COUNTY, ARKANSAS 

Appendix C – Table 

19




Table 1. Cedar Chemical Corporation area groundwater sample results for 
1,2-Dichloroethane (1,2-DCA) 

Sample Location Year 
Collected 

2001 
(Set #1) 

Year 
Collected 

2001 
(Set #2) 

Year 
Collected 

2002 

Year 
Collected 

2004 

AGI-1 NS* NS 55 27,100 
AGI-2 NS NS U† U 
AGI-6 NS NS U U 
BHAG-1 NS NS 100 129 
OFFMW-1 990 1,400 NS 1,320 
OFFMW-2 10,000 14,000 NS 7,560 
OFFMW-3 700 530 NS 93.9 
OFFMW-4 250 330 NS 8.1 
Unless otherwise stated, all data is reported in units of parts per billion (ppb). 
* NS = No samples collected 
† U = Undetected 
Note – Samples collected by Arkansas Department of Environmental Quality 
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