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1.0  INTRODUCTION 
 
El Dorado Chemical Company (EDCC) (Figure 1) was issued a modified National 

Pollutant Discharge Elimination System (NPDES) permit AR0000752 effective on June 1, 2004 

for discharge from multiple outfalls, including Outfall 001. As a condition of the permit 

modification, the facility was required to conduct routine 7-day chronic Whole Effluent Toxicity 

(WET) on a monthly basis and report the results of the WET tests. In June 2007, the lethality 

endpoint of the WET testing became a WET limit.  Since June 2007, EDCC has completed 

monthly WET testing and has maintained compliance with the WET permit limit every month 

with the exception of a single monthly test failure in March 2009. EDCC has not failed the WET 

testing since March 2009 and currently is in compliance with the WET limit for lethality in 100% 

effluent.   

On or about January 12, 2010, EDCC received a directive from ADEQ requesting EDCC 

develop and implement a TRE for sub-lethal effects (Attachment 1). This demand letter was 

based on the reported results of the sub-lethal monitoring and report requirements of the 

existing NPDES permit.   Although there is no requirement in the current permit and as an 

alternative to reopening the existing EDCC NPDES permit, ADEQ is requesting that EDCC 

undertake actions to address any future consistent and significant sub-lethal for additional 

monitoring or TRE-related activities associated with sub-lethal results in the WET testing 

language of Part III, Other Conditions in EDCC’s current NPDES permit. 

As an alternative, EDCC is proposing a self-directed assessment of the sub-lethal WET 

test failures should they recur.   

 

2.0  STUDY OBJECTIVE 
 
The Sub-Lethal Response (SLR) Study Plan objectives are to: 

 

1. Evaluate the cause of significant and consistent reductions to water flea neonate 

production and/or fathead minnow larval growth in whole effluent toxicity (WET) tests 

in the laboratory 7-day chronic biomonitoring tests on effluent from Outfall 001; and  
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2. Identify, where possible, and correct the cause of any significant and consistent 

failures of the sub-lethal endpoints in WET tests completed on effluent from Outfall 

001. 

 

The site specific sub-lethal study will combine routine WET testing and analyses of the 

physical and chemical characteristics of final effluents to determine, to the extent possible and 

as appropriate, a cause of significant reductions in neonate production of the water flea and/or 

larval growth of the fathead minnow.  In addition, any available historical data will be evaluated 

during the SLR study period.  The findings of the study will be submitted to ADEQ at the 

conclusion of the SLR study period.  

Should the cause of any reduced neonate production and/or the reduced fathead 

minnow growth be identified as a result of current facility operations and/or the current water 

management operations, the final report will provide a Compliance Plan defining subsequent 

actions to increase WET test performance as measured by the routine monitoring requirements. 
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Figure 1.  El Dorado Chemical Company facility and Location Outfall 001. 
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3.0  BACKGROUND 
 
3.1  Historical Summary 
 

ADEQ referenced the historical WET testing completed on Outfall 001 over the period 

from January 2005 through October 2009 as the basis for the implementation of the sub-lethal 

TRE on Outfall 001 effluent (Attachment 1).  EDCC has completed an additional four (4) 

monthly WET tests that were not included in the ADEQ request (Attachment 2). During that 

period (January 2005 through February 2010), EDCC had completed 46 WET tests, passing 44 

and 42 of the WET tests during 2009 for the lethality endpoint for the water flea and fathead 

minnow, respectively.  Although there have been more sub-lethal endpoints failed than lethality 

endpoints in the WET tests, EDCC has passed 70 percent of the sub-lethal WET tests during 

the five-year period, including the last four consecutive WET tests during the period from 

(November 2009 through February 2010). Therefore, the sub-lethal test failures have not been 

consistent and, while failing the sub-lethal WET test end-point at the critical dilution of 100% 

effluent during 2009, the variability in the sub-lethal no observed effect concentration (NOEC) 

has implicated failures due to procedural considerations and not effluent toxicity. 

Outfall 001 discharges water from a 50-acre stabilization basin that is managed to provide 

final treatment, equalization, storm water control and secondary containment for facility wastewater.   

In addition to the inflows from the facility, the basin receives storm water from the upstream drainage 

basin.  The sub-lethal record for 2009 was atypical for Outfall 001 when compared to the previous 

four year period. In comparison, 2009 was the wettest year on record for the state of Arkansas with 

record rain fall during several months of the year, including the typically drier months of the year.  

In addition, given the record for the WET tests results for the fathead minnow 

(Pimephales promelas) as summarized in Attachment 3, the SLR Study Plan does not propose 

to include tasks for evaluating the fathead minnow WET tests in Outfall 001 unless changes in 

the routine monthly WET testing indicates consistent failures of either test endpoint (lethality 

and/or growth).  However, in order to verify that any proposed modifications will also support the 

fathead minnow, the final confirmation will include an assessment of the sub-lethal performance 

of the fathead minnow.   

The following sections provide a more detailed accounting of the historical WET testing 

results for both the water flea and the fathead minnow. 
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3.2  Water Flea (Ceriodaphnia dubia) 
  

As reported in the ADEQ request, there have been 42 7-day chronic WET tests 

completed using the water flea from January 2005 through October 2009. The WET test record 

has demonstrated a consistent record of passing the lethality endpoint at the 100% effluent 

exposure results. There has only been two WET lethality test failure during the 5-year period of 

record from the January 2005 through October 2009.  

In addition, EDCC has completed four additional monthly WET tests (November 2009 

through February 2010) that were not included in the period of record (POR) presented in the 

ADEQ request letter.  All four of these tests have also passed the sub-lethal endpoint 

(Attachment 4).  Subsequent evaluations of sub-lethal test failures have failed to identify a 

potential cause-effect relationship of the failures.  

 
3.3 Fathead Minnow (Pimephales promelas)  
 

Due to the historical record related to the WET testing of the fathead minnow, the SLR 

Study Plan will not include assessments of the fathead minnow unless there is a shift in the 

typical WET test results for Outfall 001. However, should the fathead minnow begin to 

demonstrate a consistent and definitive failure of WET testing when exposed to Outfall 001 

discharge, the application of the SLR Plan will be reevaluated to include the fathead minnow 

exposure to Outfall 001 as well. 

 

4.0 BIOMONITORING ASSESSMENT  
 
4.1  Objectives 
 

 The SLR Plan will be implemented to: 

 

1)  Determine the cause of any persistent sub-lethal WET test failures in the discharge 

from Outfall 001 and propose actions to reduce the sub-lethal WET test failures.  

 

2)  Evaluate the effect of pathogens and/or low water hardness on the sub-lethal WET 

test failures. 

 

3)  Evaluate the role that water management plays on the WET test results. 
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4)  Document how any unusual operating conditions or unique events within the facility 

may impact the WET test results. 

 

5)  Characterize effluent to determine if the sporadic sub-lethal failures of WET testing 

can be attributed to individual contributors. 

 

6)  Evaluate WET test results in concert with analytical, rainfall, flow and operation data 

to determine the role methodology and effluent characteristics may play in any 

reported significant differences in the sub-lethal endpoints. 

 

7)  Implement such additional toxicity reduction/identification evaluation (TR/IE) activities 

as may be appropriate to address any consistent and significant sub-lethal WET test 

failures in an effort to determine a source of sub-lethal endpoint test failures. 

 

Additional details of each of the study objectives and actions planned to accomplish 

each of the objectives are provided below. 

 
4.2  Approach 
 
 The following activities will be completed, as required, to accomplish the above study 

objectives as they relate to repeated sub-lethal WET test failures for either test species at effluent 

concentrations less than 76% effluent. 

 
4.2.1  Further evaluate the effect of pathogens and/or low water 

hardness on the sub-lethal WET test failures on Outfall 001 
effluent 

 
Efforts to determine the role of biological pathogens and/or low water hardness on the sub-

lethal test results have been initiated during the 1st Qtr of 2010 and will continue throughout the study 

period on a monthly basis. These potential sources of sub-lethal WET test performance will be 

evaluated by continuing the UV treatment of effluents and/or hardness adjustments when effluents 

are determined to have low levels of hardness. These manipulations will be completed on effluent 

samples which will run concurrently with the routine un-manipulated effluents. The results of the side-
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by-side WET tests will clarify the role natural pathogens and/or low hardness might play in the sub-

lethal WET test results.  

 

4.2.2  Evaluate the role flow contributes to the sub-lethal water flea  
WET testing results 

 
During the three year study period, flow data and daily rainfall data at the facility will be 

documented. This information will be utilized to develop a water balance estimate of the relative 

proportional volumes of influent streams making up the Outfall 001 effluent during WET testing; 

and provide relative strengths of those constituents originating from each source.  

Additional analytical chemistry and WET test may be completed on any or all of the 

influent waste streams as may be necessary to determine if any individual source stream 

contributes to any future WET test failure. The specific analytical chemistry and WET testing will 

be determined based on conditions during the specific study period.  Additional 

testing/investigations will be directed at specific issues. The specifics of the approach will be 

determined by the specific conditions that may lead to any future consistent WET test failure. 

 
4.2.3  Document unusual operating conditions or unique events 

within the facility  
 

Facility operational information and operating data will be documented with specific 

attention to unusual operating conditions or events that occurred during the time frame of WET 

testing. These operational conditions will be evaluated to determine if a specific activity may 

have contributed to unanticipated results in the WET testing through Outfall 001.  Since this is a 

manufacturing facility, there are conditions that are not controllable or preventable. There are 

policies in place such as the SWPPP and the SPCC to limit and correct deficiencies once 

identified.  These policies and procedures will be evaluated as they may relate to the WET test 

results. Modifications to the policies and procedures will be developed as required to address 

WET test failures to the extent that those modifications improve WET compliance.  
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4.2.4  Routine chronic biomonitoring 

 
As required by the NPDES permit, monthly 7-day chronic biomonitoring will continue 

through the study period. The critical dilution is 100% effluent.  The results of WET tests will be 

evaluated for adherence to analytical chemistry, test acceptance criteria, and reference toxicity 

results evaluating the condition of the organism cultures. 

 

4.2.5 Evaluate WET toxicity test results in concert with analytical, 
rainfall, flow and operation data 

 
The results of the WET testing will be evaluated in association with the information 

developed in the tasks above.  The objective of the assessment is to determine the existing 

conditions that result in sub-lethal WET test failure (if it occurs) and those conditions that 

promote tests success. In the absence of any identified cause effect relationship.  This data will 

be utilized to document conditions just prior to and during the WET testing periods.  The specific 

analyses have not yet been determined and will be dependent on information developed during 

the implementation of the SLR Study Plan. 

 
4.2.6 Evaluate the potential cause of the significant and persistent 

sub-lethal WET test failures in Outfall 001 discharge 
 

Due to the historically inconsistent results demonstrating sporadic and variability in level of 

significance with the sub-lethal test failures, one or more sub-lethal toxicity identification evaluations 

(TIE) will be designed and implemented on effluent from Outfall 001 should consecutive sub-lethal 

effects be demonstrated in effluent concentrations less than 76% Outfall 001 effluent.  

Initially, TIE actions will be directed at the water flea only.  However, should the routine 

fathead minnow WET test exhibit consistent and significant WET tests failures, TIE manipulations 

will  be implemented in an effort to identify the cause of the  fathead minnow WET test failures.  This 

approach is proposed based on the standard TRE language now being utilized in ADEQ NPDES 

permits as provided below in the excerpt from standard NPDES language defining the application of 

Whole Effluent Toxicity Limits. 
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TOXICITY REDUCTION EVALUATIONS (TREs) 

TREs for lethal and sub-lethal effects are performed in a very similar manner.  EPA 
Region 6 is currently addressing TREs as follows: a sub-lethal TRE (TRESL) is triggered 
based on three sub-lethal test failures while a lethal effects (TREL) is triggered based on 
only two failures for lethality. In addition, EPA Region 6 will consider the magnitude of 
toxicity and use flexibility when considering a (TRESL) where there are no effects at 
effluent dilutions of less than 76% effluent.  

 

4.2.7  Implement such additional QA/QC activities as may be 
appropriate to determine if an identified source of sub-lethal 
endpoint test results can be eliminated 

 
Depending on the results of the routine analytical monitoring and WET testing, additional 

analytical parameters and WET testing may be completed to include but not limited to duplicate 

sampling and/or split samples to multiple labs.  Any additional effort will be designed to answer 

specific questions generated by the information developed during the initial 24-month period of 

the routine monitoring. 

 
4.2.8  WET Test Scheduling 

 
At least two (2) WET tests will be conducted within each year which includes rainfall 

contribution to the effluent and best efforts to schedule WET tests such that the effluent includes 

rainfall contributions during two WET test events each year.  It is the intent of the SLR Plan to 

accomplish this characterization within the required monthly WET monitoring and may or may 

not be accomplished in conjunction with other storm water assessments.  The specific 

application of WET test scheduling is to characterize the range of discharge conditions typical of 

the facility operations.  

 

5.0  SCHEDULE 
 

The SLR Study will be implemented over a 28-month period.  Any additional activities to 

implement controls are outside the scope of this Study Plan.  Due to the sporadic nature and  

the variability demonstrated in the historical water flea sub-lethal test failures when exposed to 

Outfall 001 effluent, and the nature of the discharge (from a large 50-acre equalization basin 

with native biotic communities), the following table represents a best estimate of the schedule 

required to implement the SLR Study.  However, the schedule may be modified (compressed or 
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expanded) as required by developments within the proposed study schedule.  The SLR Study is 

expected to take 28 months to implement. During this period, status reports will be submitted 

every six months to the Water Quality Planning Branch to the attention of Ms. Mary Barnett.  

As indicated in the introduction (Section 1), the SLR Study was to be submitted by April 

1, 2010 and therefore serves as the date of initiation for the 28-month study period. Based on 

the 28-month schedule the final report is due to ADEQ no later than August 31, 2012. 
 
Table1.   Proposed schedule for the implementation of the Sub-lethal Response (SLR) Study, EDCC  

El Dorado, AR.  NPDES Permit No. AR0000752. 
   Dates 

Tasks Description Duration 
in Months From To 

Task 1 Study Plan submitted to ADEQ 3 April 2010 May 2010 

Task 2 Pathogen & hardness Evaluations 24 May 2010 May  2012 

Task 3 Flow monitoring 24 May 2010 May 2012 

Task 4 Monitoring of facility conditions 28 May 2010 August  2012 

Task 5 Routine chronic toxicity testing 28 March  2010 August  2012 

Task 6 Routine assessment of  WET 
results 28 May 2010 August 2012 

Task 7 Chronic TIE manipulations, as 
needed 24 August  2010 August 2012 

Task 8 Implementation of additional 
monitoring 16 May 2011 August    2012 

Task 9 Evaluation of  monitoring data 24 August 2010 August 2012 

Task 10 Status reports Semi-
annual 

November 2010 & 2011 and 
May 2011 & 2012 

Task 11 Final Report (to ADEQ) 1 September  2012 
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