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to Baokground 
1.1 Objectives 

The objective of this document is to provide the Arkansas Department of Environmental 
Quality (ADEQ) a quarterly report on the progress of the projects associated with Consent 
Administrative Order (CAO) LIS 98-119, Paragraph 2, dated August 14, 1998. This document is the 
third quarterly report and is for the period from January 1, 1999 through March 31, 1999. 

GBMc & Associates {GBM~ has prepared this quarterly report on behalf of EI Dorado 
Chemical Company (EDCC). GBMc is currently providing consulting engineering services 
associated with the upgrade and improvements for the wastewater collection and treatment systems 
at the EI Dorado plant. 

The engineering improvements were initiated by EDCC in anticipation of the new NPDES 
permit limits. The existing NPDES permit is currently due for renewal and this work will be used to 
help establish new permit limits. 

Various tasks, which will provide the groundwork for the development and implementation of 
subsequent activities, have already been performed. With the concurrence of ADEQ, a Wastewater 
Minimization/Stream Segregation (WM/SS) program has been developed and is being implemented 
at the present time. 

This progress report presents brief outlines of the above efforts performed to date and 
describes the status of the activities currently in progress. A Gantt chart, which presents the overall 
schedule of activities projected through August of 1999, is also attached. 

2.0 Previous AotiviUes 
2.1 Early Work 

Initial studies on EDCC's wastewater collection and treatment system were performed by 
URS Greiner Woodward Clyde (URSGWC) in the spring of 1997. This work indicated that the plant 
collection system needed improvements with regard to re-routing uncontaminated storm water away 
from the treatment system and segregating process and contact storm water and routing these flows 
to treatment. In the existing system, process wastewater, cooling tower blowdown, demineralizer 
backwash, contact storm water (I.e., rainwater falling within the process areas), and a significant 
portion of the non-contact storm water (rainwater falling outside of the process areas) are all 
combined and routed to the treatment system. By segregating these streams according to their 
characteristics, a more effective and efficient treatment system can be designed. 

Cost estimates developed on the basis of this early evaluation work indicated that a new 
treatment system sized to handle the volumes of wastewater involved would be prohibitively 
expensive. It was concluded that a necessary initial step would be the development and 
implementation of a plant-wide stream segregation program to route each wastewater stream to its 
proper destination, according to its characteristics and composition, coupled with a wastewater 
minimization program to reduce the volume and contaminant loading of the process wastewaters 
generated. 
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The main purpose of such a Wastewater Minimization/Stream Segregation (WM/SS) 
Program would be to reduce flows and loadings of the wastewater which would need to be 
processed through the future treatment facility. With these reductions, the design flow for the new 
facility should be significantly less than existing flows and therefore should result in a smaller and 
more efficient wastewater treatment system. 

Per the schedule established by the CAO, the WM/SS program must be completed with 
sufficient time remaining to perform a wastewater flow and loading characterization study by August 
1, 1999. The new flows and loadings will be incorporated into the NDPES permit renewal 
application, which is also due to the ADEQ by August 1, 1999. The new flows and loadings will also 
become a part of the Basis of Design (BOD) document for the new treatment facility. 

2.2 Identification of Wastewater and Storm Water Streams 

Following the initial studies by URSGWC, implementation of the preliminary phases of the 
WM/SS program commenced in late spring of 1997. EDCC appointed Mr. Kyle Wimsett, a member 
of the plant's operations staff, to work full time in coordination with the plant's Environmental 
Department, on the first phase of the WM/SS program. This phase consisted of a plant-wide, area­
by-area characterization of the existing wastewater collection system, including the identification of 
each of the wastewater streams in the plant and the identification of each stream's point of origin and 
the specific route to the treatment system. 

Dye studies were conducted in each operating area of the plant to develop the information 
on routing and to delineate the existing system. This phase of the WM/SS program continued 
through the spring and early summer of 1998. The information developed through these early 
efforts provided the foundation for defining the next phases of the WM/SS program. 

2.3 Development of an Overall Action Plan 

The early work performed by plant personnel allowed the formulation and development of a 
conceptual plan for the remainder of the WM/SS project. This plan is presented in graphical form, 
Gantt chart in Attachment 1, and shows an overall project schedule and the duration of each specific 
task. 

The duration shown on the second column of the Gantt chart is given in working days (as 
opposed to calendar days), with the completion of the construction phase scheduled for July 1999. 
This will not allow sufficient time remaining to perform complete wastewater flow and loading 
characterization study by August 1, 1999. 

Nevertheless, the new wastewater flows and loadings will be incorporated into the NPDES 
permit renewal application to be submitted by August 1, 1999. The new flows and loadings will also 
become a part of the Basis of Design (BOD) document for the new treatment facility. 

Implementation of the WM/SS program action plan was initiated in June of 1998 and it 
continues at present, as the attached Gantt chart indicates. 
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au Currant Efforts 


3.1 Development of a Preliminary Design for WM/SS 

The preparation of a preliminary design required several tasks, as follows: 

1. 	 Topographic Survey. As a necessary initial step for the definition of the overall 
approach to develop a \JVNl/SS design package, the services of a surveying contractor 
were obtained to perfonn a plant-wide topographic survey in sufficient detail to provide 
the infonnation that will be necessary later in the detail and layout of the containment and 
curbed areas, rerouting of existing drain lines or the installation of new ones, and the 
location and design of collection basins and sumps, pump stations and other such 
installations. The survey work was initiated in early July and was completed in mid­
August, 1998. 

2. 	 Existing Drawing File Search. At the same time that the topographic survey was in 
progress, an effort was made to locate all of the existing drawings, documents and 
records which might be useful during the detail design phase of the project. 

3. 	 Basis of DeSign (BOD). A conceptual Basis of Design (BOD) for the WM/SS project 
has been developed to establish the scope of the project, outline the overall project 
approach and list the specific modifications and improvements to be developed and 
implemented as part of this effort. 

4. 	 Preliminary Design. On the basis of the BOD document, a preliminary design was 
developed. The preliminary design was the basis for the \JVNl/SS projects, listed below 
as Phase I through Phase V. 

3.2 Current Status 

This section details work accomplished since the January 14, 1999 report. The preliminary 
design is complete and some phases of the detail design are in progress. The detail design was 
divided into five phases according to location in the plant. The purpose of developing five design 
packages was to expedite construction activities for the \JVNl/SS project (i.e., for design activities for 
one phase to be on-going during construction for another phases). The five detail design phases are 
as follows: 

• 	 Phase I: Northside Outfall Consolidation 

• 	 Phase II: Sulfuric Acid and High Density Ammonium Nitrate (AN) Prill Bulk Storage 
Building Area 

• 	 Phase III: Nitric Acid Area 

• 	 Phase IV: AN Prilling Areas 

• 	 Phase V: Liquid AN Tank Storage and Ammonia Storage Area 

The \JVNl/SS project schedule is included as Attachment 1. 
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3.2.1 Detail Design 

Design work is continuing on the WM/SS improvements. The final engineering design for 
modifications in the Sulfuric Acid and High Density Ammonium Nitrate (AN) Prill Bulk Storage 
Building Area (Phase II) is mostly complete and is scheduled for submittal to EDCC during the 
second quarter of 1999. Engineering design of the remaining WM/SS improvement phases should 
also be submitted for EDCC review during the second quarter of 1999. 

3.2.2 Northside Outfall Consolidation 

Construction was initiated during the first quarter of 1999 and scheduled for completion 
during April 1999, weather permitting. Due to soil conditions encountered during construction, storm 
water runoff from the north side of the plant will not be consolidated into a single outfall. but will be 
segregated into two outfalls. Consolidation of the storm water into two outfalls instead of one should 
not have any material impact on the future management of non-contact runoff from the facility. 

3.2.3 Reverse Osmosis Unit 

A reverse osmosis water treatment system at the Boiler House has been installed and 
operational since early January 1999. The unit has significantly reduced the sulfate loading to the 
facility's wastewater treatment system. 

3.2.4 Third Street Neutralization 

The Third Street Sewer pH Neutralization system is scheduled to be complete in mid-April 
1999, assuming no further weather delays. 

3.2.5 Outfall Sampling Results 

Quarterly monitoring sampling results for Outfalls 001 and 004 are included in Attachment 2. 
Also included is one of three required analyses of Outfall 005. 

3.3 Planned Work for Next Quarter 

The following tasks are planned for the next quarter (April 1 through June 30, 1999): 

1. 	 Complete construction for the Northside Outfall Consolidation. 

2. 	 Complete detail design and receive contractor bids for the sulfuric acid area and hjgh· 
density ammonium nitrate prill bulk storage building WM/SS improvements. 

3. 	 Complete design work for the nitric acid, AN prilling area. and liquid AN tank 
storage/ammonia storage area, WM/SS improvements. 

4. 	 Complete construction of the Third Street neutralization system. 

5. 	 Continue sampling per Attachment A of the CAO. 
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Attachmant 1 


Wastawatar Minimization Projact Schadula 
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9/25196 4121..9:1 

11/13198 4121..9:1 11113198 

11/20196 4121199 

4I22t99 4I22t99 

1115199 711199 ... --;---- ..,.. 

GBMc & Associates 

Task Name 10 
Begin Project1 

Review Source 10 Study 

3 Develop Detail Scope of Work 

4 Scoping Meeting 

5 Determine Survey Location Site Visit 

6 Determine Sample Locations (Waste Charact) 

7 ITopographic Survey 

2 

8 Plant Survey and Drawing File Search 

9 MMLH Plant Topographic Survey 

10 Waste Minimization Design 


11 
 Basis of Design Conceptual Development 

12 Geotechnical Review 

13 Preliminary Design 

14 EDCC Review 

15 	 Incorporate EDCC Comments 


Detail Design 


EDCC Review/Secure Financing 


Incorporate EDCC Comments 
~ 
19 I 	 Issue Construction Drawings 

20-_ jC","rucUo. Adm,.,,,,atlon 
21· Engineering Administration 


22 CQA and Costruction Administration 
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25 Wastewater Characterization Report 
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28 AR Project Management 


29 Engineering Project Management 
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Outfall 001 and DOl Quarterly Monitoring Sample Re8ult8 

Outfall 006 Sample Re8ult8 




03/23/1999 14:21 501-863-1499 ELDORADO CHEMICAL CO PAGE 02 

318-255-0060
414 West California Ave· 318-25I~5614 FAXrEalthNiif' )
Ruston, LA 7)270 800·256-4362 

""·'''--..Laboratories, Inc ..// 
" -..----- ....~- ..... ---.- -- ----, .. -.,....'.~ 

Quality People Working For A Quality Environment 

03118/99 

EI Dorado Chemical Company 
WesMQrgan 
P.O. Box 231 
EIDor.ado.~ 71730 
501·863-1484 Fax(501)863-1405 

PRESERVED?: YSAMPLE-(GJrabl(Clomp: C 
TIME RECEIVED: 13:30DATE RECEIVED: 03/10199 

BROUGHT IN BY: CCOLLECTED BY: CLIENT 

SAMPLE -BEGIN­
COUECTION 

SAMPU: ID SOURCE PARAMETER CONC. UNITS MOL DATE TIME AWL METHOD DATE TIM£! 
EL6Z46 001 Cadmium «1.004 mgII 0.004 03116199 10:00 Sl EPA 200.7 03110/99 08:25 

Copper Q.018 mgll 0.002 03l161Q9 , 10:00 SL EPA 200.7 

Le8d <0.025 mgll 0.025 03116199 10:00 SL . EPA 200.7 

Nickel 0.03 mgn 0.01 03118199 10:00 Sl EPA 200.7 

Selenium· ..:(l.OO mgll 0.01) 031115199 10:00 Sl EPA 200.7 


Silver <0.003 mgll 0.003 03116199 10:00 SL EPA 200.7 

Zinc 0.102 mg/l 0.004 03116/99 10:00 SL EPA 200.7 


Hex Chromium ExtrlilCtion IAmpleted mgll 0.003 03/10199 14:00 OW EPA 218.4 

Hexavalent ChromiUm <0.003 mgll 0.1103 03111199 07:45 SL EPA 218.4 

Mercury <0.0002 mgtl 0.0002 03118199 11:00 SI. EPA 245.1 


Total SU$pencleci SOIid$ 30.0 tngll 1.0 03111199 09:15 GL EPA 160.2 

Sulfate 106 mgll 2 03116199 16:00 MH EPA 37(;.4 

Cyanide,Total <0.005 mgll 0.005 03112199 09:30 GC EPA 335.2 

Nit~·N 14\14 rngIl 0,1 031,2199 09;00 GC EPA 352.1 

Ammonla-N 11tratlon 60.4 mg/I 0.3 0:3115/99 (1):30 EJ EPA 350.2 

Chloride 41.9 mg/l 1.0 03111199 11:00 GC EPAa25.3 


CERTlFIED BY VICE PRE IDENT QA/QC 
L-If'!? ~~~-

Analyses conducted in accordance with the list of Approved Test ProcedLlr'eS, published in 40 CFR-Parts 60. 136. and 261. 
Test procedures are trom the 20th edition of-Standard Methods for the Examination of Water and Wastewater, Methods 
for Chemical Analysis of water and WaStes, 1979 (EPA) ASTM (Annual Book of Standards. Part 31, Water, 1985), Of 

Test Methods for Evaluating Solid Waste (SW-846). 
The duplicate analyses and/Of spiked sampleS indicate all methodologies are in control. 
Retain records for three years. 
* Indicates out of compliance limits established by client and/or regulatory agencies. See permit for regulatory 

reporting requirements. 



l.LDO~AlJU t..;HEMlCAL t..;U PAGE 0204/13/1999 10:25 501-853-1499 

3l8.255~0060 
414 Wesl California Ave· 318.2St-5614 FAX 

Ruston, LA 71270 800-256-4362 

Quality People Working For A Quality Environment 

o3l1aigg 

EI Dorado Chemical Company 

WesMorgan 

P.O. Box 231 

EI Dorado, AR 71730 

501w863-1484 Fax(501)863-1405 


PRESERVED?: Y
AMPLE-(G)rab/(C)omp: G 

TIME RECEIVED! 11:35
ATE RECEIVED: 03109/99 

BROUGHT IN BY : E 
OLLECTED BY: CLIENT 

-BEGIN­SAMPLE COI.LECTION 
WPU: 10 SOURCE PARAMETER CONe. UNITS MDl DATE TlMr;; ANl METHOD bArr;; 11ME 
.B2856 004 Cadmium <0.004 mgII 0.004 03110199 09;30 Sl EPA 200.7 03t08l99 17:15 

COpper 0.004 mg/l 0.002 03110199 09:30 SL EPA 20CH 

lead <0.025 mg./l 0.025 03110199 09;30 SL EPA 200.7 
Nickel 0.02 mgII 0.01 03110199 09:30 SL EPA 200.7 
Selenillm 0::0.05 mgn 0.05 03110199 09:30 Sl EPA 2.00.7 

Silver <0.003 mgJI 0.00:3 03110199 09::S0 Sl EPA2.0IH 

linc 0.134 mgll 0.004 0lI10199 09:30 S1. EPA 200.7 

Hexavalent Chromium <0.003 mg/l 0.003 03110199 11:00 Sl EPA 218.4 
Hex Chromium Extraction CompleWd mg/l 0.003 00/09199 15:00 OW EPA 218.4 

Mel'C\lry <00002 mg/l 0.0002 03/10199 08:00 Sl EPA.245.1 

Total Suspended Solids. 45.0 mgII 1.0 03/10199 11;00 JI\Il EPA 160.2 

Sulfate 26 mgtl 2 03116199 16:00 MH EPA 375.4 

Cyanide. Total <0.005 mgtl 0.005 03l12J99 09;30 GO EPA 335.2 

NHlBte-N 200.3 mlJll 0.1 03110199 08:00 GC EPA 352.1 

Ammonla-N TitnJtion 473.2 mgJI 0.3 03115199 08:30 EJ EPA 350.2 

OH&GMA$e <1.0 mgll 1.0 ·03110199 12:40 KJ EPA 1664 

Chloride 5.7 mgt! 1.0 03l!1~9 11:00 GC EPA 325.3 

. CERTIFIED BY_VICE P.w;~I..o NT QAlQC 
. t~/~~~ 

nalyses conducted in accordance with' the list of Approved Test Procedunls, published in 40 CFR-Parts 60,136, and 261. 

est prOcedures are from the 20th edition of Standard MethodS fat the ExaminatiOn of Water and Wastewater, Methods 

Ir Chemical Analysis of Water and WSGtes, 1979 (EPA) ASTM (Annual Book of SI.(4!"!Qards, Part 31, Water, 1985,. or 

rest Methods for Evaluating Solid Waste·(SW..a46). 


he duplicate analyses aod/or spiked samples indicate all methodologies are in control. 

.etaln records for three years. 

Indicates out of compliance limits establi$hedby client and/or regulatory agencies. See pennlt for regulatory 

reporting requirements. 
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318·255-0060 

3]8-251-5614 FAX 411:.~~tlf~~w (Eartllflet ') 
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Quality People Working For A Quality Eoviroruneol 

03119/99 

EI Dorado Chemical Company 

WesMorgan 

P.O. Box 231 

EI Dorado, AR 71730 

501-863-1484 P's.x(501)863.1405 


PRESERVED?: YSAMPLE~G)rabl(C)omp= G 
TIME RECEIVED: 11:35DATE RECEIVED: 03/09/99 

BROUGHT IN BY : ECOLLECTED BY: CLIENT 

SAMPLE -BEGIN­
COLLECTIONSAMPLE ID SOURCE PARAMETER CONe. UNITS MOL DATE TIME AN~ MEntOD DATE TIME 

l!!U52857 tni Cadmium <0.004 mgll 0.004 03111/99 09:30 SL EPA 200.7 03108199 11:30 
Copper 0.041 mg/l 0.002 03111199 09:30 SL EPA 200.7 
Lead "0.025 mgll 0.025 03111199 09;30 SL EPA 200.7 
Nickel 0.02 mot! 0.01 03111/00 09:30 Sl EPA 200.7 
Selenium <CO.OS mgli 0.05 03/11199 09:30 SL EPA 200.7 
Silvo< ..;0.003 mg/l 0.003 03111199 OIl:3O SL EPA 200.7 
Zinc 0.395 ITl9'I 0.004 03111199 09:30 SL EPA 200.7 
Hex4valenl Chromium <0.003 mgil O.OOJ OJl1Q/99 11;00 SL EPA2t8.4 
He>: Chromium Extfaetion Completed mgll 0.003 03109199 15:41 OK EPA 218.4 
Mercury <0.0002 mgl1 0.0002 03110/99 06;00 SL EF'A245.1 
Total Suspended Solids 101.0 mgll 1.0 03110/99 11;00 JM EPA 160.2 
COD 47.3 1'1'1911 3.7 03110199 08:15 JM EPA 410A 
60D5 18.0 mg/l 1.0 03110199 07:00 GL EPA 406.1 
BODSWldafd 176.0 mgII 1.0 03110199 07:00 GL EPA4~.1 

Svltale 30 mgtl 2 03/16/99 16:00 MH EPA 375,4 
Cyanide, Tolal <0.005 mg/l 0.005 03I121W 09:30 GC EPA 335.2 
Phospl\oru$, Total 0.4 mgII 0.1 03I1M99 10:00 GC EPA 365.3 
Nitrate-N 12.0 mg/I 0.1 03I10J99 08;00 GO [SPA 352.1 

Ammonla-N Titration 12.8 mgII 0.3 03116199 08:30 EJ EPA 350.2 
Oil & Grease 1.6 mg/l 1.0 03110199 12:40 K.J EPA 1664 
Chloride 6.2 mgll 1.0 03111199 11:00 GC EPA 326.3 
TKN 14.8 mg/l 0.3 03/11199 00:30 EJ EPA 351.3 

. CERnF~lc~'p~lf~ONQC
f...¥' ~1'-i?1L 

Analyses conducted in accordance with the1ist of Approved Test Procedures, publiShed in 40 CFR-PartS 66,136, and 261. 

Test procedures are from the 20th edition of Standard Methods for the Examination of Water and Wastewater. Methods 

for Chemicaf Analysis otWater and Wastes, 1979 (EPA) ASTM (Annual Book of Standards. Part 31, water, 1985). or 

Test Methods for Evaluating Solid Waste (SW-846). 

The duplicate analyses and/or spiked samples indicate all methodologies are in control. 

Retain recorda for three years. 

* Indicates out of compliance limits established by client and/or regulatory agencies. See permit for regulatory 


reporting requirements. 




2920 Truly Lane 
Shreveport, LA 71118 

414 West California Ave. 
Ruston, LA 71270 

318-687-9919318-255-0060 
800-256-4362800-256-4362 

Fax: 318-687-3491 
Fax: 318-251-5614 

720 N. Burnside Ave. 
Suites B&C 

5570 I-55 South 
Gonzales, LA 70737 

Jackson, MS 39212 504-647-6955 
601-373-3014 800-256-4362 
800-256-4362 Fax: 504-647-7621 

Fax: 601-373-0523 

March 12, 1999 

Mr. Wes Morgan 
E1 Dorado Chemical Co. 

4500 North West Ave. 

P.O. Box 231 

E1 Dorado, AR 71731 


Dear Mr. Morgan, 

Enclosed are the results of the four 24-hr screening toxicity 
tests which were conducted last week for E1 Dorado Chemical Co., 
using stormwater effluent samples collected from Outfall 004 and 
Outfall 005. The test species used in these 24-hour acute toxicity 
tests were the fathead minnow (Pimephales promelas) and the 
cladoceran, Daphnia pulex. 

We are pleased to report that both effluent samples were found 
to show no acute toxicity to either test species. The test species 
experienced 100% survival in each effluent during the 24-hour 
testing period. 

If you have any questions concerning these biomonitoring 
tests, please do not hesitate to call us at 1-800-256-4362. Thank 
you for choosing EarthNet Laboratories for your biomonitoring 
needs. 

Sincerely, 

o-tL- cJ~~ 
ohn M. Wakeman, Ph.D.&iomonitoring Supervisor 



THE RESULTS OF FOUR 24-HOUR 

ACUTE SCREENING TOXICITY TESTS 


Conducted for 

EL DORADO CHEMICAL CO. 

(Stormwater from Outfalls 004 and 005) 

March 12, 1999 

PREPARED BY: 

John M. Wakeman, Ph.D. 
Supervisor of Biomonitoring 
EarthNet Laboratories, Inc. 
414 W. California 
Ruston, Louisiana 71270 



TABLE OF CONTENTS 

Page 

1.0 Introduction ................................ 2 


2.0 Methods and Materials ....................... 2 

2.1 Test Methods. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 

2.2 Test Organisms ........................... 2 

2.3 Dilution Water ........................... 2 

2.4 Test Concentrations ...................... 2 

2.5 Sample Collection ........................ 2 

2.6 Sample Preparation ....................... 3 

2.7 Monitoring of Bioassays .................. 3 

2.8 Data Analysis. . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 


3.0 Results and Discussion ...................... 3 


4.0 Conclusions................................. 4 


5.0 References .................................. 4 


Table 1 - Summary of 24-hour Acute 

Definitive Toxicity Test Data .................... 3 


Appendices 
A - Raw Data 
B - Chain of Custody 



1.0 Introduction 

EarthNet Laboratories, Ruston, Louisiana, conducted four 24-hour 
acute screening toxicity tests for El Dorado Chemical Co. The 
effluent samples tested were collected from Outfalls 004 and 005. 
With each effluent sample, the test organisms were the fathead 
minnow, Pimephales promelas, and the cladoceran, Daphnia pulex. 

2.0 Methods and Materials 

2.1 Test Methods 

All test procedures and methods followed were according to 
"Methods for Measuring the Acute Toxicity of Effluents and 
Receiving Waters to Freshwater and Marine Organisms" (EPA 600/4­
90/027F) . 

2.2 Test Organisms 

The fathead minnows were obtained from Aquatox Inc. and were one 
day old at test initiation. The minnows were fed with live brine 
shrimp prior to test initiation, but not during testing. 

The cladocerans were obtained from ENL cultures and were less 
than 24 hours old at test initiation. The cladocerans were fed 
0.2 ml/100 ml of standard YCT/algae diet prior to test 
initiation. 

2.3 Dilution Water 

Dilution water used in the 24-hour acute definitive toxicity 
tests was moderately hard laboratory water. 

2.4 Test Concentrations 

For each test species, the test concentrations were 100 percent 
of the stormwater effluent, and a laboratory water control. In 
each concentration, the test species were tested in two 
replicates of 10 organisms each for a total of 20 organisms per 
concentration. 

2.5 Sample Collection 

Effluent grab samples were collected from outfalls 004 and 005 on 
March 9, 1999 by El Dorado Chemical Co. personnel. The samples 
were immediately iced to 4° C, and delivered to ENL's Ruston 
Laboratory (see Appendix B - Chain of Custody) . 
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2.6 Sample Preparation 

Upon receipt, the samples were logged in, labelled with 
appropriate identification numbers, and warmed to 20° C. Initial 
dissolved oxygen, pH, and conductivity measurements were recorded 
for each effluent sample. 

2.7 Monitoring of Toxicity Tests 

Monitoring of the 24-hour acute definitive toxicity tests 
consisted of pre and post dissolved oxygen measurements, pH, and 
conductivity measurements. Survival was also recorded at the end 
of the 24-hour exposure period. A temperature of 20±loC was kept 
constant with a Remcor liquid circulator and monitored diurnally. 

2.8 Data Analysis 

A T-test was used to compare survival in the prepared effluent 
with survival in the controls. 

3.0 Results and Discussion 

The Outfall 004 data is summarized in Table 1. Both species 
(fathead minnows and cladocerans) experienced 100% survival in 
the 100% effluent sample, as well as in the controls. Thus the 
stormwater effluent sample collected from Outfall 004 was found 
to show no acute toxicity to either test species. The raw data 
sheets can be found in Appendix A. 

***************************************************************** 
Table 1. Summary of 24-hour Acute Screening Toxicity Test Data 
for effluent collected from Outfall 004. 

Percent Effluent Percent Survival 
Pimephales promelas Daphnia pulex 

Control 100 100 

100 percent 100 100 


* survival significantly different from control (p 0.05) 

***************************************************************** 

The Outfall 005 data is summarized in Table 2. Both species 
experienced 100% survival in the controls and in the 100% 
effluent sample. Thus the stormwater effluent sample collected 
from Outfall 005 was found to show no acute toxicity to either 
test species. The raw data sheets can be found in Appendix A. 
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***************************************************************** 
Table 2. Summary of 24-hour Acute Screening Toxicity Test Data 
for effluent collected from Outfall 005. 

Percent Effluent Percent Survival 
Pimephales promelas Daphnia pulex 

Control 100 100 

100 percent 100 100 


* survival significantly different from control (p = 0.05) 

***************************************************************** 

4.0 Conclusions 

The effluent samples collected from Outfall 004 and Outfall 005 
were found to show no acute 24-hour toxicity to cladocerans, 
Daphnia pulex, or to the fathead minnows (Pimephales promelas) . 

5.0 References 

U.S. EPA. 1993. Methods for Measuring the Acute Toxicity of 
Effluents and Receiving Waters to Freshwater and Marine 
Organisms. 4th Edition, Cincinnati, Ohio EPA/600/4 90/027F. 
August 1993. 
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BARTHHET LABORATORIES, INC. 


ACOTB TEST SURVIVAL AND WATER QUALITY DATA 
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2920 Truly Lane 
Shreveport, LA 71118 

414 West California Ave. 
Ruston, LA 71270 

318-687-9919318-255-0060 
800-256-4362800-256-4362 

Fax: 318-687-3491 
Fax: 318-251-5614 


5570 I-55 South 
 720 N. Burnside Ave. 

Suites B&C Gonzales, LA 70737 

Jackson, MS 39212 504-647-6955 

601-373-3014 800-256-4362 

800-256-4362 Fax: 504-647-7621 

Fax: 601-373-0523 

March 22, 1999 

Mr. Wes Morgan 
El Dorado Chemical Co. 
4500 North West Ave. 
P.O. Box 231 
El Dorado, AR 71731 

Dear Mr. Morgan, 

Enclosed are the results of the two 7-day chronic 
biomonitoring tests which were conducted last week for El Dorado 
Chemical Co., using effluent samples collected from Outfall 001. 
The test species used in these chronic toxicity tests were the 
fathead minnow (Pimephales promelas) and the cladoceran, 
Ceriodaphnia dubia. 

We regret to report that the effluent samples were found to 
show acute 7-day toxicity to both test species. The fathead 
minnows experienced 100% mortality in the 100% effluent 
concentration and 40% mortality in the 50% dilution. Significant 
sublethal effects were also observed in terms of reduced minnow 
growth in the 50% dilution. The cladocerans experienced 
significant mortality only in the 100% effluent, while sublethal 
effects in terms of reduced cladoceran reproduction were also 
observed in the 50% dilution. 

If you have any questions concerning these biomonitoring 
tests, please do not hesitate to call us at 1-800-256-4362. Thank 
you for choosing EarthNet Laboratories for your biomoni toring 
needs. 

Sincerely, 

.•1t~ {J~~ 
.John M. Wakeman, Ph.D. 
Biomonitoring Supervisor 
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7-day Chronic Definitive 

Toxicity Tests 
for El Dorado Chemical Company 

(NPDES Permit #AR0000752) 

March 22, 1999 

Prepared by: 

John M. Wakeman, Ph. D. 
Biomonitoringsupervisor 
EarthNet Laboratories 
414 West California 
Ruston, Louisiana 71270 
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1.0 Introduction 

EarthNet Laboratories (ENL), Ruston, Louisiana, conducted two 7-day 
chronic definitive tests for El Dorado Chemical Company (EDCC) , El 
Dorado, Arkansas, to fulfill the quarterly NPDES permit 
requirements. The test organisms used were the cladoceran, 
Ceriodaphnia dubia, and the fathead minnow, Pimephales promelas. 

2.0 Methods and Materials 

2.1 Test Methods 

All test procedures and methods followed were according to "Short­
Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Freshwater Organisms" (EPA600/89). 

2.2 Test Organisms 

The cladocerans (Ceriodaphni a dubia) were obtained from ENL 
cultures and were less than 24 hours old at test initiation. The 
neonates were collected from the same 8-hour time period. 

The fathead minnows (Pimephales promelas) were obtained from 
Aquatox Inc, and were less than 24 hours old at test initiation. 

2.3 Dilution Water 

Due to recei ving water toxici ty documented in previous testing, the 
dilution water used for the Ceriodaphnia dubia and fathead minnow 
7-day chronic test was moderately hard reconstituted water 
(EPA600/89) . 

2.4 Test Concentrations 

The test concentrations used were 100, 50, 25, 12.5 and 6.25 
percent effluent from outfall 001, and a laboratory control. 

The fathead minnow 7-day chronic test contained 4 replicates of 10 
organisms for a total of 40 organisms per concentration. The 
Ceriodaphnia dubia 7-day chronic test contained 10 replicates of 
one organism for a total of 10 organisms per concentration. 
Forty-eight hour reference toxicant tests using sodium chloride 
(NaCl) were conducted concurrently with the 7-day chronic tests in 
order to document organism sensitivity. 
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2.5 Sample Collection 

Three consecutive 24-hour composi te samples were collected by 
EDCC's personnel on March 8, 10, and 12, 1999. Upon completion of 
each composi te, the samples were iced to 4 DC and immediately 
shipped to ENL's laboratory in Ruston, Louisiana (See Appendix B ­
Chain-of-Custody) . 

2.6 Sample Preparation 

Upon receipt, the samples were logged, labeled with identification 
numbers and warmed to 25±lDC. Total Residual Chlorine (TRC) levels 
were measured and recorded, if present. (See Appendix A - Raw Data 
Sheets). Initial dissolved oxygen, pH, conductivity and 
temperature measurements were also recorded. 

2.7 Monitoring of Chronic Tests 

Monitoring of the 7-day chronic tests consisted of daily solution 
renewal, pre and post renewal dissolved oxygen measurements, pH, 
and conductivi ty measurements. Organism surviva11morta1i ty was 
also recorded on a daily basis. 

A temperature of 25±lDC was kept constant using a Remcor liquid 
circulator and water bath combination for the fathead minnow 7-day 
chronic test, and a Model 818 Precision dual programmable incubator 
for the Ceriodaphnia dubia test. Test temperature was monitored 
diurnally for the 7-day period. 

2.8 Data Analysis 

Ceriodaphnia dubia survival and reproduction data and fathead 
minnow survival and growth data were analyzed using the appropriate 
statistical tests (Fisher's Test, Dunnett's Test or Steel's Many­
One Test) from the Toxstat statistical software package. Reference 
toxicant LC50 values were generated using an USEPA Epistat software 
package. 

3.0 Results and Discussion 

Ceriodaphnia dubia survival and reproduction data are summarized in 
Table 1. The Ceriodaphnia dubia experienced significant (P=0.05) 
mortality in the 100% effluent concentration (critical dilution), 
but not at effluent concentrations of 50% or lower. 
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Significant sublethal effects on cladoceran reproduction were 
observed in effluent concentrations of 50% and greater. 

dubia reproduction averaged 23.2 neonates per female 
the control. 

***************************************************************** 
Table 1. Summary of Ceriodaphnia dubia 7-day Chronic Survival 

and Reproduction Data. 

Concentration Percen t Survi val Average Reproduction 
per female 

Control 100 23.2 
6 percent 100 24.0 
12 percent 100 24.0 
25 percent 100 24.2 
50 percent 100 14.1 * 

100 percent 	 o * 13.0 * 

* Significant difference when compared to the control (P=.05) 
***************************************************************** 

Fathead minnow survival and growth data are summarized in Table 2. 
The fathead minnows experienced significant (P = 0.05) mortality at 
effluent concentrations of 50% and higher. The minnows showed 100% 
survival in the controls and in effluent concentrations of % and 
lower. 

Significant (P = 0.05) sublethal effects on fathead minnow growth 
were also observed at the 50% effluent concentration, but no 
sublethal effects were observed at effleunt concentrations of 25% 
or lower. Control growth averaged 0.455 mg per minnow, while 
growth in the 50% effluent dilution was only 0.248 mg per minnow. 

*************************************************************************** 
Table 2. 	 Summary of Fathead Minnow 7-day Chronic Survival and 

Growth Data 

Percent Survival Average Growth (mg) 

Control 100 0.455 
6 percent 100 0.470 

12 percent 100 0.450 
25 percent 100 0.470 
50 percent 60 * 0.248 * 

100 percent 	 o * 

* Significantly different from Control (p = 0.05) 
*************************************************************************** 
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The NaC1 reference toxicant test results are summarized in Table 3. 
The reference toxicant tests indicated that the test organisms were 
within their respective normal sensitivity ranges. 

*************************************************************************** 
Table 3. NaC1 Reference Toxicant Test Results. 

95% 
48-Hour LC50 *(ppt) Confidence Intervals 

Pimepha1es prome1as 8.41 6.0 - 10.0 

Ceriodaphnia dubia 2.45 2.0 - 3.0 

* Parts Per Thousand (Salinity) 
*************************************************************************** 

4.0 Conclusions 

The three composite samples collected at EDCC's NPDES discharge 
site were found to show significant lethal and sub-lethal toxicity 
to both test species. 

Fathead minnows experienced both lethal and sublethal toxici ty 
effects at effluent concentrations of 50% and higher. 

Lethal toxicity to the c1adocerans, Ceriodaphni a dubia, was 
observed only at the 100% concentration. However, the effluent 
showed significant sublethal effects on c1adoceran reproduction at 
the 50% effluent concentration. 

5.0 References 

U.S. EPA. 1994. Short Term Methods for Estimating the Chronic 
Toxicity of Effluents and Receiving Waters to Freshwater Organisms. 
2nd Edition, Cincinnati, Ohio. EPA/600/4-91/002, July 1994. 
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CAYh 6. 2 5 ;:.<.5 25 50 /oV 

A c2! 2::; 2S 23 /5 / u 

B 25 2S -­2~ 27 /5·-­ 13 

C 2J 2S 2::; 26 /3 /3 

D 21 22 
.. 

2:S 2 (, /3 /u 
"0· .... ;;-­

E 21 22 2/ 2-d 13 
. 

'/
/:J 

-

F 2 J 24­ 23 27 13 /.2 

G 2L/ 27 2y 21 /J j;) 

H 20 2b 25 20 IU /3 

I 21 23 25 7 .--­?..:> IG 1:< 

J 25 2/ 2cf 27 /~ 1;1 
MEAN 13,2 .) t/-, 0 2 tj, U 2{/,2 'Sf· I/ . /3,[) 



BARTRHET LADORATORIES, INC. 


CERIODAPHNIA 7-DAY WATER QUALITY DATA 


[Ill' /2 ge'l J (;2 71/!;, l3c'5 2 • 

Client £t2 O. Y:...1...£..(:) cj; P..-i-'V1 Inlt lit lonl Dlt. :;11;7/7 j flM III t,LS' Adul tl Iloht4td: Oat • .3 /J'!5'j H- IS j 0 

'Mpl. Dltc:rlptlon 6e'l r.,..lnah<h Olt. lId)!? U..,. J 'I- 3c NrONt.. Col hcted: Oate 31 f/"} tll!IIt I" C' :; 

,_ ID' 

Ttchnlctwu 

(28{) Zc 6" '/a:<;: , 620£2 
Diy 0 C"'S Jt.-...;. z J"t,-u 

' 
] c<; .. C) 5 c· 5 & c..s 7 c'.s: 

TIN. Diy 0 i t/-ct.r /(Cv 2 17t..-o ] 1730 .. It,LIS S 1330 6 If;; () 1 ! t,i3° 

Conduct Ivl ty (ltrno./clfI)pH
Ol •• olvtd O~ygtn (~/t) 

Oay OayP.runt 
E tlluent 

] ]0 0 4 7 II6 6I 2 Il 0 Il 1 Z 1 5S 6 7 I 2 S4 7~ 
J'y 27i zl57 s i lb-8.:, X ~ ~'7 3u',\' r 27/'},0 ~LQ071 '2?b-I, ) ), b 1,~I~i< lA<1;1,I~ !A,t l7/S r ~ \J ~'. u. ~~ J.J t:0'~ l% ~~V 1­-

,J ''y, I'{2'; If lC3J 73i ( L{;1% 3st%l:{: '3i2Su 1Z Jb '7 2,9J7. ...d, ~ 7, r ~1;<:-~7. L"), ~ ~1%1%S)I~ I~ d''f J" 1/ 7, U lZ'IL I---I--­

I~ ~..j;;,S S,~ Nj 

& 
)IS Ji 1"l .~ 1J2t 51l 525 'itl",j, 7.(.. lz).6 ~~~ ol""sS "), ;;"7- 7~1;?3I~101*IV ~I~7, bl%,r l/0 ~ I­

L%z /. -; /~. g,~ <;,/)S 7.7 t/(,PJ-.Z 1%.) 1% .'ns 5S~ {/.5'' (, 1:91/~. , 7,71,7 Sb?7 (, 1%~".3~I~r I~ ~Ix ~iJ~~ t--­ I---I---I"­
,.SV l)' 7~ ill:'5'./ U i;J'. ') 

I"-

l/tj1% !c ,21, Iv'(.I~£1/ Ie-;' ( /,5 if (Oc6,) /Oilt.'7 I)Y:tS I~'I~17 IGig7.7 ~~1%% ~ /.S '7,1 I~"~ I--

Xz 
r-­3X J/ / //v-V ,J IS ZI17S q IS 21 /i,; ::;,i, IS·2 ,c,l ;g. ! :&;t 175'c~ 1711f.),1~ 

L 
~ ~ /J7 ~7.5 l6J.JIAI~ ?S' 7­ L.... IL~ -,/Y /'/ / / / ~ r-­
,/ ,//' / / 

/ 
V
/ 

1/V.//.I / V
/ 

V
k:~&~ 

Tot.t Hlrdn••1 (~/l C,CO.) Alk.tlnlty (~/l CaCO,) Cot'ITMnls: 

'Ircent Diy D.y
effluent ,0 2 4 6 01 a 15 1 I 1 6 1\Z 4 5 

,..,." 

17 -;>,"::>I</-U :;!'2.22>1t./4it,io il/-6 2./ 17 <. .....(&v /u '3h ~I136 Nt! 

r­ --r-­



EARTHNET LABORATORIES, INC. 


LARVAL MINNOW DATA SREET 


EML' /, 2 iC' 7 ' {.2CZtlr I 63 Ob Z Initfation: Date 3/f' /rJ' TiInC (!,.-r:....--v 

Client r:c! D~G/ ct: e:'r£H ,',,& Terminated: Date 3,11t. /515' TfInC /' ( --0--() 

$u::ple Descriptfon cn.<.>f~ C~r:, f Techniclan(l): ____L'_':::._'________ 

Saaple 10' C7J177/ 62 ,9 <;?'<;,- • C>:5o,J 2.- Spedes tJ' 1?'.:tl!..L~ Age C 1. ci. lD'_ 
Shi~r ________________________________ Tl 

ieH Teaper.. r.:1.II't lAnge/ ~--;,• .;;i' ( 

Seaple Type: Crab _ COITpOsite _ Other ___ Test Salinity ___ Artificial Salts used_ 

DescriptIon ______Dilution Ilater: 10' ___ AerAtfon 

C~ts 

Effluent DilutiOtl Uater 

OIY 

Toul 
Alkal inicy 

(mg/L as Caco,) 

Tout 
Hardness 

(mg/L as Cae!).) 

Total 
Residual Chlorine 

(mg/L) 
Oe-chlorinated 

(Yes or No) 

Total 
Alkal inity 

(mg/L u, CaC!).) 

Total 
Ha,.dness 

(1!>9/L as CIC!).> 

0 .:2) I '-/-0 C?3' '9o 

1 ;)1 / riO 1?8 1'0 
2 I 9 136 118' qD 
3 

4 

5 

6 

Ic) 
72 

72 

27 

13b 
Icf(/. 

I fit!· 

If./-t./ 

u-g 

4--8' 

~8 
lffj 

76 

90 
9p 
tfO 

7 -



-----

EARTHNET LABORATORlES, INC. 


LARVAL MINNOW 7· DAY SURVIALAND WATER. QUALITY DATA 


ENLI t;; [)10 71 {; z1f::: ,is:7 oJJ' 2 

Client E eDQr(J.:cC 0 e&e~ I ",~sX Date Initiated __:/_"'I:......'9......;/..;.,1...;.9__ Time 

Sample Description c~Jpd! 0 ( Date Terminated _.;;....3.... Time -L.../...,;;;S_;VU___ <" /_I_t~/7;....·_7__ 

Technician: Day o e=? 1 ::rLJ 1 ,]?(J 3 ::> " C'<; s c-(, 


Tune: Day o l ~?rv 1 L60V 1 /7crO 3 I J>PV " l~crv SpC'!> 7 r:5crz:, 


Tempcra.tnre : Day o 2.c<', 1 2 ,Sc 1 ;lee 3 U"c- " )~C s J6c­

J5 




EARTHNET LABORATORIES. INC. 

FATHEAD MINNOW GROWnlDATA SHEET 

Client: 

Date ofTest: ~//f:, 

I ~11) 

D 



EARTHNET LABORATORIES, INC. 


REFERENCE TOXICANT DATA SHEET 


IMI.' . f~g() 7, (.2tVs', b3cJ12 hhnnce TOllc.nt IiI/V, eJ? Tut 1t;ln Dltt .3/f TI"",, /#0 
Client C,s;' peu/do e-itein1t4:J! Stoc:\ Solutloo ! crl/ f'/yV) tnt trd Ott. 3/11 TI"",, Iv'cV 

flit Orgenl," _..:=C--.;..{):...;:.:...-_____ ·Ollutlon V.ler /111 ')..A ID , 


Scurce [,",t'v) ! Tot.l H.rdnt•••s C.CO, ,/b Tot.\ Alhtlnlly .as C~coJ t.L ~ 

10 , { 3 2 Ave <.:... ?c,l h v Conductlylty/Sallnlty :2 7& 

T2 hr 96 hr ____hchnlcl.n a hr c-> 24hr~ '8 hr 

hfl'P'flture 0 hr (tfcrO Z 4 h r -,--,--=- '8 hr T2 hr 96 hr ____ 


TOllcent 
CO<"IC.ntr II 101'1 

"9/ t • v/t 

J 

2 

3 
Ll­
t:; 

lIurbtr Surylvlng DI ••olY~ O~ygtn 
Tut (/TI9/l) 

"pllcllt 
l(u:-t:>!r 0 24 45 n 96 0 24 48 n 96 0 24 

Ie." (0 10 f;.b 9·Y 17,6 
Ie; iC (0 S' J; g.v.. f-J,( 
(0 d­ o 5'(' J'c.L l,r, 

llO r j·t Ed! )/~ 

fo I S·b Jd! hl/J 

. 

pH 

'8 T2 

7,) 

7){' 

~) 

I"}, \;I .. 

:4s 

96 

Cof"ducll"lly 
(p:t.Ol' cm) 

a 24 '8 rz 96 

Ir7Z, ' /7 Jj 

;:,;() H}C 

710 1.;.7Je 
i~,C ;'.u '\.­

3'3<­ ,file 

, " , !~ , ' ....... 

, , , 

r~~~ ":f'},'!: ~~~"~~:~::t·~~~"~ -:~I"""·r.·" 
...... ..;-.., -.-' ..-.'~~"~';'::'f~r-

'.I'~,·OIlUllon V.ttr Cod. St.tlstlc.' .tsult Ve ver"t this data Is true a~ corrtct. 
.~,J( :.. '.. I 

, .. 
t' liCon • r.c:onstltuttd "lIttr J1:. h lC50~. ,pt'; t.;J 9 Ttchnlclan C'S " • 

~S • viry lolt 
I • loft 951 too(. Int. ;J - 3 l.boratory Han'lItr Jr:1/1d Ii' }aJZe.t1:144
Kit . • roderltely hard ... .. hlrd St.tlnlca' Kethod 12:nc.;1'1"{Lf t(!1"Y QAofrrcer 

.: .',VII ' .. very huel 
": .It··: • J,.:'1" i,DIN., • diluted ,,11''''\ ".hr St.tlstlcl.n ~ ~ 


Altd • lIed "attr 


http:TOllc.nt


tARTENET LABORATORIES, IHC. 

REFERENCE TOXICANT DATA SREET 

IML' . /2Sc 7, 1::·7'c.;1>~. 6308'2 .,'.r.ne. To.lcant ;J."c c~ Tut hllin Date 3/9 tllM IL/a.) 

Cli tnt Fc! (?{f r:~ if) l-;i,-"i:'/v; I,'&-c:'.)( Stock Solution I ,,"i--V r"j/'ll tut Ird Dit. 3111 TIIM Ic,LC'V 


rut Oraenlt. ['" i/ -->cn-¥....o ·Dllutlon \I.ter IV! 10 • 7 I () 


Source d -(I Total Hardn.ss IS C.co, ~ 7'{; Total "ltalln't)' IS C~CO. ~'J-
ID , b ,,) Ag. ,:::::,_7(/ /'f"/ 	 Conductivity/SalinIty 276. 

hchnlclan 0 hr ____ 24hr ___ l,8 hr ___ n hr 96 hr _.....;.__ 
o hr ____ 24 hr ___ '8 hr ___ nhr ___ 96 hr ____rMptrature 

To.. lc.nt 
Cooclntratlon 

1Ig/t • a/ t 

U 
b 
S 

{O 
/) 

lIurbtr SurvivIng DI.solY~ O.Ygen pH Corduc t Iv It)' 
Test C/I'I'iJ/l) Cs-m0\/cm} 

hpllcat. 
lIu:-b!r 0 21, 1.& n 96 0 21, 1,8 n 96 0 24 48 n 96 0 24 48 n 96 

II) ICY fe »b ,sIr !I~ ~-', 7:;/e 

Ie: 10 (0 9d; j"5" 7" -7,2, ,,8 

/0 Ie 17 J.& J.S" 7,0 7., I;..?jh 

(0 J­0 S'b ~.S; -, L 
,I ' 7/) I tCl 

(0 / (l 2'" S·) '7.h 7,') 8fl) 

. ' -. ,F' ''~I...; ...;.­

, "I 
I 

;': •. ,,', ·t,:~·:,~·-.:.:tVi. "~i' "I ~ . . .. ,... _- ....--....~ll-':~":":"'" 
--.,...._••• **'"'!!"'",. -,- ... ~ •••~,\~...::,,~r~ 

.. 1':. -Dilution VIt.r Cod. 	 stltlstlca' Resu't Ue verify this dati Is true Ird correct. 
1·It:· .. ••· • 

;:~:~ ... '.ti:on • ttconsthUltd w.t.r il h lc50 g . ¢ IS·Ot> 2- hchnlclln if'S' 
, 	 VI • vir, .ott 

I ••ott 95X con'. Int. 6 - /0 l.boratory Mlnager c:dtr~~'tU0/~~~
ttK. • JIOd.nttlr herd 

. • II, .. htrd . SUll.tled Ktthod 81'/lC'VJJ~~,;} hvt- QA or nctr 

~ ",VII' • YIr., IIlrd 


('s:.::~: ~!DHW,' .. diluted ..Intnl "Ittr Shtl.tlelln 

. "'ttd • I.ed "aler 


http:Hardn.ss


APPENDIX B 

CHAIN-OF-CUSTODY 




\J.O VUVi 
~ -"--"-

Ruston. LA 71270 ~;' 
• ·V 


(SOO) 256-4362 

RII~h Standard ./' 


Name: 

Address: 

.EI Dorado Chemic:al Company 

4500 Northwest Avenue 

City, Slate, Zip: EI Dorado. AR 71731 

.. ,' . 

Client 

'. :. 

Delivered By: 

EarthNet /~ Delivery Service Bus ~ 

Rerrigerale to 4·C 

::: "F:(;r;;:~;!:,~i.~Jecf N8mt!lLoC:8ti~,r1': .. 

Phone Number: 870-863-1484 IFax Number: 870·863·1499 

I,·,:' ~":'" .. ,:.::, :":::'\..:. ':'!:' $.~mple.·¢~.II~~t.iQ~:~1l~'1~:ttf~~~~t:::{;,.:X: 1,::';<,:,:,::" ::-\::,\/f,((. :::'~::; i\;,::i..::';:": ::,,:" 
" , ::;. 

Cont" , 
;:':", 

Pres MatrixSample No. 1 Date I' Time::1 :Comp/G;~b:': t::!!t~j,;:!!!~$.]~te.~'~;'.';?:t.:: p:,::,.::::, :/::':A~;;iY;W~~~~'i'red Speciallnsrruclions 

b 807JJ~A' 7 I tf f~ Comp ; Outfall 00 I TSS. Nitrate-Nt Sulfate IP 4"C W 
II .t;, u u II Ammonia-N fG H2SO4 W 

I I t r 6: 0 141,.() ;.t < ~~~~ til C("(.'. (,v 
) 

••• " ' .• :*,~ .,,:~:;;•.(~"¢::,«":x,".-::::.::;'~'!t":':::-'.•, ••.... ;.' .. ..••.•.* . ..,;-;;.-I'~;>:;•.,,:. ,'.'.;.' " , ". .' 

All samples will be collected and preserved according ',og~EPA' and/orEarthNer Laboriito;:ie!l~·fnc. eSlablished prolocols. ' 

Addition!!1 RemArks: 

_________ 1 

Simpled by:l1J ~ :1'.::.-...L..:.-_ Relinquished by: tit,' r /?~ 1 D8Ie:]/«!i~ Time: f %1 ~eceived b)':flltY_~ 
Relinquished by: 

Relinquished by: 

Relinquished by: 

Relinquished by: 

Date: 

Date: 

Date: 

Date:, 

o 
Time: 

Time: 

Time: 

Time: 

I /
Received by: I Date: I Time: 

Received by: Date: Time: 

Received by: \ n Date: I Time: 

Received for Laboratory bY~ Date:3-8-19 ITime:/(Jj,OO 

v CD 




(3 ;5-(j( 
Ruston, LA 71270 E~ 
(800) 256-4362 

CHAIN OF CUSTODY Rush Standard ./ 

t··(:·,:).,:,,!;:;,'·::':::!i:::}:'· . .' ., .. (,:.,?:::.).::"::\:.<::'. '.' .: :' ....Client "',: ..:';:-:.:::':~ .:'. ." .. " ::.' ',' 
,,', . 

'. ,',,' 

. Delivered By: 

Name: EI Dorado Chemical Company Client EarthNet /t) Delivery Service Bus~ 

Address: 4500 Northwest Avenue Refrigerate to 4°C 

City, State, lip: 

Phone Number: 

EI Dorado, AR 71731 

870-863-1484 IFax Number: 870-863-1499 

') ... j'::.:<:.::..... . .'. ":':'.:"'. :.:".' .. ' 

'.,:;r:Projed Namelu>caUon' 

,,' .. .'..: < '.' .'.. '...... ::: ·i:.:.·' \(~nl _:::;':::;:/:':::;':·.::;.;:;:;:i:::j::;:':'.::f}.·:"l"·:.·:.:.'C,'\:. :.:; Sample 111~d .,::':'.:.' .:: .: ..::'. ... ... .. ':""~. .. '.:0::::'::':. . .:. ':r.~): .. !::,::.:: " 

Sample No. Date 
.... : .:..... 

..' TIme' >C~mp/Gri;b; fIE:::,•• :::::·:,
It:::::';E:tf:.~~.~~~~:'.:' :. :'S':::'(Ari';ly~i~:i{t~l~~~d : . ..''; 1:)\::,::,::'PresCont Matrix Special Instructions 

b.J 9i.f5 sfu/if <[LIlt 
I I.. .. 

Comp 

" 

Outfall 001 

u 

//l/DI''TSS. Nitrate-Nt Sulfft~r'hH:;: 

- Ammonia-N 

I P 

IG 

4°C 

H2SO4 

W 

W 

II I ' I ' I I ~/~i&. ~ 
/O/l:'{),!?,<ky- ......... ijjJ L/CC tv' 

I I II II I J /J1eJ-h) ;n­ j J/ Jlfi/O-. vJ 
I I (I I I (( ~UaFU~ /(; JJ~'lOIl UJ 

/ 

:.: ...::;::.\,.:::::.:...:;:::",:,::~"::".::: :':.,:" '., '. ........ :. '.' .:..... :...... ':"':., . . ".: '. 

\ 

I 

I 
i 

I 

, 

! 
I 

I 

, 

I 

i 
All samples will be collected and preserved according to USEPA andlorEarthNet Laboratories, (nc. established protocols. 

AdditionAl RemArks: -I- Co 
:P .-----,. 

Gtk 
,/ 

Sampled by: Relinquished by: 

Relinquished by: Date: 

Relinquished by: Date: Time: Received by: Date: 

Relinquished by: Date: Time: Received by: Date: 

Time: 

Time: 

Time: 

Relinquished by: Date:. Time: Received for Laboratory by: DateS- () ~1 Time: 3.~ 



KuSI ,A I' 

~ ~ 
~ (800) 256-4362 


CHAIN 0'" CUSTODY Rush Standud ./' 

elll!11 ~?f:i.;~~n·J.~~~~;~::~:,~:~!~:,:i'i,·::·:' ., ....., ;.;;. ? ... ;:.,.!;:,.~:;:. :::}.I . Deliverl!d By: 

Name: EJ Dorado Chemical Company Client EarthNet 9 Delivery Service BusJ 

Address: 4500 Northwest Avenue Refri2erate to 4·C 

C!ty. State, Zip: EI Dorado, AR 71731 .':::'>X::,:::::;:i:;:J~i~lect NamefLoeation 

Phone Number: 870-863-1484 Fax Number. 870-863-1499 

".....,·:::·:::::,:ii.;?;:·.'$~~PI~,,:¢~I,i·~i.~f¢'~I!ll(fi:tl!i~~:~~:']!~~~J.::'i 
Sample No.' Date ,:" Tirt1'~":':1 ;,:'c.~~~/ci;~i(:t[::i\;::~;11i~~~y.t~~i;::(j::·:··::·: F:··:::<:~~:·''':.''·:AW~I~~~i;}{tq~·i·r~d '. I Matrix Special Instructions 

h :s 6i#-J WItt I 'Kzt..f1 Comp ; Outfall 001 TSS, Nitrate-N, Sulfate I P 4°C W 

b) 092)1 ,( II .. It Ammonia-N IG Hl S04 W 

( , 
~ J' t ( { { ,.., Ie'

fA/J /r}rl !& 4t(iM"I1J/I AJ"" 6f Ift'u u-J 
) 

,. , ' :":. ·~~~·<'~¥;1::i<~·:·:·~';·:·:,~";· -::: "' ',' .. .,'........::':.'..:.. ;-:"?:.:'.:~ .,"'.:'!." 

.ples will be colll!cted and preserved according 10 USBPA andJorEarthNet Laboratories, rnc. eslablished protocols.. "........ . "... 
.: 0 • 

An 
Additionll! RemArks: 

" // / /J I I L 
S.mn'edbYCl1~d~ '0.-"­ d by: ;2'~ ID&te:Jfl» ITime:~ :::;rI,Received by~ •••• ~. 

Time: I I IReceived by/ I Date: I Time: 
., 

Relinquished by: 0 25 Date: 

RelinQuished by: Date: Time: Received by: Date: Time: 

Relinquished by: Date: Time: Received by: \ Date: I Time: 

I­

D ..l:nI1l1ished by: Date:. Time: Received for Laboratory bY:K'a1fU.~ Date:3 -LZ~ Tirrle: 11: (:J.:> 

(J'-' U\J 



APPENDIX C 

DATA ANALYSIS 




---- ---------- ---------- ----------

· :'--.:.". .. - .. 
•-~.:: 'L 

~L DORADO SUR 
.le: C:\TOXSTAT\ELDORSUR. Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

;RP IDENTIFICATION 
---------------­

-'­

2 

4 

S 

control 
6.25 
12.5 

25 
50 

lOO 

'rJ DORADO SUR 

·N 

.. 
·4 

4 

4 

4 

4 
4 

.le: C:\TOXSTAT\ELDORSUR. 

MIN 

1.000 
1.000 
1.000 
1.000 
0.500 
0.000 

MAX 

1.000 
1.000 
1.000 
1.000 
0.700 
0.000 

Transform: NO 

MEAN 

1.000 
1.000 
1.000 
1.000 
0.600 
0.000 

TRANSFORM 

SUMMARY 

""?P IDENTIFICATION 

1 

4 

contrnl 
6.25 
12.5 

25 
50 

100 

STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

VARIANCE SD SEM 

0.000 
0.000 
0.000 
0.000 
0.007 
0.000 

0.000 
0.000 
0.000 
0.000 
0.082 
0.000 

0.000 
0.000 
0.000 
0.000 
0.041 
0.000 



~ :, :" 

-:L DORADO SUR 

~ile: C:\TOXSTAT\ELDORSUR. Transform: ARC SINE(SQUARE ROOT(Y)) 


STEELS MANY-ONE R~VK TEST Ho:Control<Treatment 

TRANSFORMED RANK CRIT. 
:ROUP IDENTIFICATION MEAN SUM VALUE df SIC 
---­

- - -,.- ,-------------------­~. .:!<:- ~: .• -~ '. ----------­ ------­ -----­ ----­
1 control 1.412 
2 6.25 1.412 18.00 10.00 4.00 
3 12.5 1.412 18.00 10.00 4.00 
4 25 1.412 18.00 10.00 4.00 
5 50 0.887 10.00 10.00 4.00 * 
6 100 0.159 10.00 10.00 4.00 * 

Critical values use k = 5, are 1 tailed, and alpha = 0.05 



---------- ---------- ----------

----------------------------------------------------------------------------

!.. DORADOPPGRW 
le: C:\TOXSTAT\ELDOPPGR. Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

MIN MAX MEANR~ _:~-:~~£~~}~~f~~~;;:'~L~_ 
.1 .• cont~oi ""4 0.440 0.470 0.455 
7 ~.25 4 0.450 0.510 0.470 

12;5 4 0.430 0.470 0.450 
4 25 4 0.450 0.480 0.470 

50. ·4 0.200 0.300 0.248 
: .'. . 

L DORADOPPGRW 
le: C:\TOXSTAT\ELDOPPGR. Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

RP IDENTIFICATION VARIANCE SD SEM 

control 0.000 0.013 0.006 
2 6.25 0.001 0.027 0.014 

12.5 0.001 0.023 0.012 
25 0.000 0.014 0.007 

5 Sf) 0.002 0.043 0.021 



-------------------- ----------- ------------------ ------

-------------------- ------- ---------------- ------- ------------

'-' DORADOPPGRW 
.ile: C: \ TOXSTAT\ ELDOPPGR. Transform: NO TRANSFORMATION 

DUNNETTS TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
.-WUP IDENTIFICATION MEAN ORIGINAL UNITS T·STAT SIG 

1 control 0.455 0.455 
2 6.25 0.470 0.470 -0.802 
3 12.5 0.450 0.450 0.267 

4 25 0.470 0.470 -0.802 

5 50 0.248 0.248 11.091 
 * 

!nnett table value = 2.36 (1 Tailed Value, P=0.05, df=15,4) 

L DORADOPPGRW 
.Ie: C:\TOXSTAT\ELDOPPG~. Transform: NO TRANSFORMATION 

DUNNETTS TEST TABLE 2 OF 2 Ho:Control<Treatment 

s­
0NUM OF Minimum Sig Diff of DIFFERENCE 

HOUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 contrel 4 

2 6.25 4 0.044 9.7 -0.015 
3 12.5 4 0.044 9.7 0.005 

..., ­4 "'.::> 4 0.044 9.7 -0.015 
5 50 4 0.044 9.7 0.208 



CONTROL 10 o 10 

100 o 10 10 

TOTAL 10 10 20 
~============~===~========================================================== 

. , 

CRITICAL FISHERS VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS o. 
Since b is less than or equal to 6 there is a significant difference 
between CONTRO~ and TREATMENT at the 0.05 level. 

SUMMARY OF FISHERS EXACT TESTS 

NUMBER NUMBER SIG 
7ROUP IDENTIFICATION EXPOSED DEAD (P=.05) 

------------------------­ ----------­ ----------­
CONTROL 10 0 

1 6.25 10 0 
2 12.5 10 0 
3 25 10 0 
4 50 10 0 
5 100 10 10 * 



---------------- -------------- ---------- ----------

:::ldorrepro 
ile: C:\TOXSTAT\ELDORREP. Transform: NO TRANSFORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

--;RP IDENTIFICAT~?N N MIN MA..,( MEAN 
---------------­ ---------­ ---------­ ---------­.)~.. 

1 control 10 21.000 26.000 23.200 
2 6 10 21.000 27.000 24.000 
3 12 10 21.000 25.000 24.000 
4 25 10 20.000 28.000 24.200 
5 50 

, -;-:-.. 10 ... 13.000 16.000 14.100 
6 100 10 12.000 14.000 13.000 

Idorrepro 
'ile: C: \ TOXSTAT\ ELDORREP. Transform: NO TRANSFORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

'RP IDESTIFICATION VARIANCE SD SEM 

1 control 3.956 1.989 0.629 
2 6 3.778 1.944 0.615 
3 12 1.778 1.333 0.422 
4 25 8.178 2.860 0.904 
5 50 1.211 1.101 0.348 
6 100 0.667 0.816 0.258 



Idorrepro 
le: C:\TOXSTAT\ELDORREP. Transform: NO TRkVSFORMATION 

STEELS MAVY-ONE RANK TEST Ho:Control<Treatment 

TRANSFORMED RANK CRIT. 
"ROUP IDENTIFICATION MEAN SUM VALUE df SIG 

-------------------­ ----------­ ------­ -----­ ----­
1 control 23.200 
2 6 24.000 118.00 75.00 10.00 
3 12 24.000 116.00 75.00 10.00 
4 25 24.200 116.00 75.00 10.00 
5 50 14.100 55.00 75.00 10.00 * 
6 100 13.000 55.00 75.00 10.00 * 

critical values use k = 5, are 1 tailed, and alpha = 0.05 



.... \ .. 

.JNC. NUMBER NUMBER PERCENT BINOMIAL 
EXpOSED DEAD DEAD PROB. (%) 

10.· 10 100 9.765625E-02 
-l 10 10 100 9.765625E-02 
3 10 10 100 9.765625E-02 

10 0 0 9. 765625E-02 
1 10 0 0 9. 765625E-02 
HEBINOMIAL:TEST SHOWS THAT 2 AND 3 CAN BE 
;EV·,·AS STATISCALLY SdUND CONSERVATIVE 95 PERCENT 

ONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL 
C;SOCIATED WITH THESE· LIMITS IS 99. 80469 PERCE,~T. 

I APPROXIMATE LC50 FOR THIS SET OF DATA IS 2.449489 

~EN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE PERCENT 
?AD IS, ·BETWEEN.:J AND '1.00, NEITHER THE MOVING AVERAGE NOR THE 
ROBIT METHOD CkV GIVE ANY STATISTICALLY SOUND RESULTS . .. 



.­, ,-, ~,:: -+-
~ . ,. 

)NC. NUl-1.J3ER NUMBER PERCENT BINOMIAL 
EXPOSED DEAD DEAD PROB. (%) 

12 10 10 100 9. 765625E-02 

LO 10 .' 10 100 9.765625E-02 
3 10 3 30 17.1875 
6 10 0 0 9. 765625E-02 

1 10 0 0 9.765625E-02 
,3E BINOMIAL TEST 'SHOWS THAT 6 AND 10 CAl'; BE 
'SED AS STATISC/iL:':'::SOUND CONSERVATIVE 95 PERCENT 
JNFIDENCE LIMITS S!,NCE THE ACTUAL CONFIDENCE LEVEL 

,SSOCiATED WITH ''l'.'-iESELIMITS IS 99.80469 PERCENT. 

'LV APPROXIMA.TE LC.la FOR THIS SET OF DATA IS 8.418062 

,HEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE PERCENT 

'SAD IS BE'IWEENO AND 100, NEITHER THE MOVING AVERAGE NOR THE 
,..".. 

'(OBIT .METHOD CAN (;IVEANY STATISTICALLY SOUND RESULTS. 



APPENDIX D 


SUMMARY OF MONTHLY REFERENCE TOXICITY TEST DATA 




APPENDIX E 

AGENCY DATA FORMS 




SUMMARY REPORTING FORMS CHRONIC BIOMONITORING (CON'T) 

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL 
(Pimephales promelas) 

L-tI DOi'(l.j!,O {:l?.1 t>VV/1 '(" U t. (C)Permittee NPDES NO. 

Time Date Time Date 
Composite 1 Collected From ;iL ? To C',fl o 

() J' .' ~. ( j'?-f 3/10:omposite 2 Collected From 3L~ To 

()j'.?{) >/11 (Y J' ,7,:; 3/>2composite J Collected From To , 

-; I ~~ / :..,CJ '()Test initiated: .' 
i 

!.. am/pm 3/1. date 

/S?J-V 3/16rest terminated: am/pm date 

Dilution water used: Receiving vi Reconstituted 

DATA TABLE FOR SURVIVAL 

/ (:rJ) 


! (.fl.) 


/uv/1· ~- LrV IoU 

/c,JUI c,'V2S I.:'V 

{u (, (.):,'-0 5 ....') 70 
,") 0 0 0 

of var~a on = standard mean 

DATA TABLE FOR GROWTH 

/l'l;J / d'L> / cr;o I vV 

/oe /c.n" /DV 10?-' /t..--rV /lJV 

! oV IDV I (yV 

IOV /oV i c....-v 

/ 00 /I)t: 

1(1) 0 }O D 

0 

D 

0 

/3·7 

0 

(), 

/.) . ~- {J ()·t/3 c· tf~ v 

r::v-t;­(! . tJ7 

s·v L' Z{;. 

It/V d) o 

()·3 

1 
.~ 

/ ,J 

lon x 10 meanl.C1.ent of var 



FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL(cOn'"t) 
(Pimephales promelas) 

1. 	 Dunnett's Procedure or Steel's Many-One Rank Test as 
appropriate: 

Is the mean survival at 7 days significantly differe·nt 
(p-O.OS) than the contr~l survival for the ~ effluent 
corresponding to: 

____ YES ____a.) LOW FLOW OR CRITICAL DILUTION (~u\): / NO 
b.) 1/2 LOW FLOW OR 2 X 

CRITICAL DILUTION (~~\): _...;;;.V'__ YES ___ NO 

2. Dunnett's Procedure: 

Is the mean dry weight (growth) at i days eiil~nt 
significantly different 
dry weight (growth) for 

(p-O.05) than the con£rol's 
the \ effluent corresponding. 

to (significant non-lethal effects): . . 
a. ) 
B. } 

LOW 
1/2 

FLOW OR.CRITICAL 
LOW FLOW OR 2 X 

CRI TICl·..L 

DILUTION 

DILUTION 

C/ev ~) : 

{/(1V%): 

J 

/ 
YES 

YES 

NO 

NO 

3 • 	 If you answered NO to l.a) and 2.a) enter [ 0 ] otherwise 
enter [ 1] : I 

4. 	 If you answered NO to 1.b) and 2.b) enter [OJ otherwise 
enter [1]: I 

5. 	 Enter response to item 3 on DMR Form, parameter 11 TEl?6C."" 
6. 	 Enter response to item 4 on DI1R Form, parameter ~TFl?6C. 

7 ; 	 Enter percent effluent corresponding to each NOEL below and 
circle lowest numbe r: 

a.) NOEL survival 	 ~ effluenta 

b.) NOEL growth a 	 % effluent 



Ceriodaphnia dubia 
SURVIVAL AND REPRODUCTION (con't) 

1. 	 Fisher's Exact Test: .., ..... 	 .., ••~ *- .• 

Is the mean survival at 7 days significantly different 
(p-O.OS) than the control survival for the' effluent 
corresponding to (lethality): 

a.) LOW FLOW OR CRITICAL DILUTION (/v~ %): YES , . NO 
b.) 1/2 LOW FLOW OR 2 X 

CRITICAL DILUTION (i~V %): YES NO 

2. 	 Dunnett's Procedure or Steel's Many-One Rank Test 

as appropriate: 


Is the mean number of young produced per female 
significantly different (p.O.OS) than the control~s 
number of young per female for the , effluent corresponding 
to (significant non-lethal effects): 

a.) LOW FLOW OR CRITICAL DILUTION (/C,1'V'): YES '_'___ NO 
b.) 1/2 LOW FLOW OR 2 X 

CRITI CAL DILUTION ( /01),): YES NO 

3. 	 If you answered NO to l.a) and 2.a) enter [0] otherwise 
en te r [1]: I 

4. 	 If you answered NO to l.b) and 2.b) enter [0] otherwise 
en te r [1]: J 

5. 	 Enter response to item 3 on DMR form, parameter ~TEP3B. 

6. 	 Enter response to item 4 on DMR form, parameter ~TfP3B. 

7. 	 Enter percent effluent corresponding to each NOEL below 
and circle lowest number: 

a.) NOEL survival - 5v % effluent 
b.) NOEL reproduction - :?.5- , ef fluent 



---

SUMMARY REPORTING FORMS 

CHRONIC BIOMONITORING 


Ceriodaphnia dubia SURVIVAL AND REPRODUCTION 

P~~~i tt;e :-ce D'o-YtzJo ijl~i~ NPDES NO:~" .. :. ':',C;;~:-~?":.-~: .. ' 

Time Date Time Date 
Composite 1 Collected From Otto 3/ 7 To oj/o ;;;/t­

i 

Composite 2 Collected From oJ):{"" 3/1 To (./,f'R'S' 

Composite 3 Collected From To 0£7",0 .311~ 
j 

Test initiated; 13:4:5:' am/pm 3/9 date 
Test terminated:--rIJ--ft";-·~3:-=(.::"-,------am/pm 3/16 date 
Dilution water used: . Receiving ___~v__ iReconstituted 

PERCENT SURVIVAL 

Percent Effluent 

Time of 


G~.I~% /.r:r-c,Reading 0% J;l·s% ? ~ % ~% % 


24h t. <7 l) rC'V I crv lev J en.-> I eft-' 


48h leV loU Ici) fc;rv to.O i cro 

7 day It'D LC<V lev 102.) leV 0 

NUMBER OF YOUNG PRODUCED PER FEMALE ! 2 DAYS 

PERCENT EFFLUENT (%) 

REP 0% {l.!,;% 17,r-% 7 <; % ~D. %"':_ I G~ '!It' , ­
A II /~ :2 $' z S Ie; tel 

B 27 

C /3 /3 

o 77 /3 IU 

E 2 i 2 2 2 i ;3 I 7, 

F 2J 

?i 

.2i Id 

;2 ,27 /1 

?G /(, 13 

12 

J ?/ 2U 27 /3 

CV% * ~ .(j 1? .; S· . {, J~if: J t. 3 
* coefficient of variation = standar deviation x IOO/mean 


