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1.0 Background 
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 
fourth quarterly report and is for the period from April 1, 1999 through June 3D, 1999. 

GBMc & Associates (GBMC) 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, is also attached. 

2.0 Previous Activities 

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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Full implementation of the WM/SS program has been temporarily delayed pending 
procurement of outside funding. However, the wastewater characterization will be completed in time 
to provide data for the permit application and Basis of Design (BOD) document for the new facility. 

The main purpose of such a Wastewater Minimization/Stream Segregation ryvMISS) 
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, 

The WM/SS program was intended to be completed with sufficient time remaining to perform 
a wastewater flow and loading characterization study by August 1, 1999, The new flows and 
loadings were to be incorporated into the NDPES permit renewal application, which is also due to 
the ADEQ by August 1, 1999, However, since the WM/SS project will not be completed by August 
1, 1999, estimates of flow and loading will be used for the permit application and Basis of Design 
(BOD) document for the new treatment facility, Additional data will be submitted as it is collected, 

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 originally scheduled for 
July 1999, However, due to budget constraints, the construction phase of the WM/SS project has 
been delayed until additional funding can be secured, Estimates of wastewater flows and loadings 
will be incorporated into the NPDES permit renewal application to be submitted by August 1, 1999, 
The estimated flows and loadings will also become a part of the Basis of Design (BOD) document 
for the new treatment facility, Additional data will be submitted as it is collected, 

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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3.0 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 WM/SS design package, the services of a surveying contractor 
were obtained to perform a plant-wide topographic survey with sufficient detail to provide 
the information 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 WM/SS projects, listed below 
as Phase I through Phase V. 

3.2 Current Status 

This section details work accomplished since the April 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 WM/SS project (Le., for design activities for 
one phase to be on-going during construction for another phase). 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 WM/SS project schedule is included as Attachment 1. 

July 14, 1999 	 3 



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) has been completed and was submitted to EDCC during the second quarter 
of 1999. Engineering design of the remaining WM/SS improvement phases has been temporarily 
delayed due to budget constraints. 

3.2.2 Northside Outfall Consolidation 

Construction was initiated during the first quarter of 1999 and completed June 1999. Due to 
soil conditions encountered during construction, storm water runoff from the north side of the plant 
was not consolidated into a single outfall, but 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 was completed in mid-June 1999, and is in 
operation. 

3.2.5 Outfall Sampling Results 

Quarterly monitoring sampling results for Outfalls 001 and 004 are included in Attachment 2. 
All sampling required under Attachment A is complete. Analytical results will be submitted with the 
final report due August 1, 1999. 

3.3 Planned Work for Next Quarter 

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

1. 	 Receive contractor bids for the sulfuric acid area and high-density ammonium nitrate prill 
bulk storage building WM/SS improvements. (Pending the procurement of outside 
funding.) 

2. 	 Complete design work for the nitric acid, AN prilling area, and liquid AN tank 
storage/ammonia storage area WM/SS improvements. (Pending the procurement of 
outside funding.) 

3. 	 Continue sampling per Attachment A of the CAO. 
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Attachment 1 


Wastewater Minimization Project Schedule 




GBMc & Associates 

tD Task Na 
1 
 Begin Project 

2 
 Review Source ID Study 

3 
 Develop Detail Scope of Work 

4 
 Scoping Meeting 

5 
 Determine Survey Location Site Visit 

6 
 Determine Sample Locations (Waste Charact.) 

~TO"'''.hkSU'''' 
8 Plant Survey and Drawing File Search;j MMLH P'''' To"",...hio So",", 


10 Waste Minimization Design 


~ 

13 


14
g

15 i 


1ri 

~ 
18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


2ri 


Basis of Design Conceptual Development 

Geotechnical Review 

Preliminary Design 

EDCC Review 

Incorporate EDCC Comments 

Detail Design 

EDCC ."""'_,. ""'00", 
Incorporate EDCC Comments 

Issue Construction Drawings 

Construction Administration 

Engineering Administration 

CQA and Construction Administration 

Wastewater Characterization 

Wastewater Characterization 

Wastewater Characterization Report 

NPDES Permit Application 

Project Management 

AR Project Management 

Engineering Project Management 

6111198 


6111198 


6125198 


6I3IJI98 

716198 


7/6/98 

7/6198 

7/6198 

7/20198 

7fXJ198 


10115I9B 10128198 


8/14198 9117198 


9/4198 9/14198 

9115I9B 9121198 


9125198 1128100 


11113I9B 1/28/00 
 11/13/98 

11fXJ198 1128/00 : 11120198 


1/31/00 1/31/00 

1/15/99 8/31/00 

1115199 8/31/00 


1115199 8/31/00 


513199 7130199 


5f3I99 7/19199 

If"~nJ;J :e ... ::::~ 

7/12199 7123199 
 7/12/99 [ill 7/23199:, , , 
,., , 

7123199 713fJ199 7123/9~ 0: 7130/99 

7/8198 11130/00 


7/8198 


7/8198 


• Rolled Up Task Rolled Up Progress _______Task MilestoneProject: WMiSS 
Date: 7/13/99 Progress Summary ...... -----...... Rolled Up Milestone 

EI Dorado Chemical Company 
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318-25S-0060 
414 West California Ave 318.25hS614 FAX 
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Quality People Working For A Quality Environment 

06124/99 

EI Dorado Chemical Company 
WesMorgan 
P.O. Box 231 

EI Dorado, AR 71730 

87().863-.1484 FAX#870..a63-1499 


PRESERVED?: Y
SAMPLE-(G)rab/(C)omp: C TIME RECEIVED: 10:55
DATE RECEIVED: 06/07/99 

BROUGHT IN BY : C 
COLLECTED BV: CLIENT 

-BEGIN-SAMPlE COLLECTION 
PARAMETER CONe. MOL. gATE TIME ANL METHOD DATE TIMESAMPlE ID SOURCE UNITS 

EL&710S 001 AntitJony <l5Q,0 ugJI 50.0 06110199 10:00 5l EPA 200.1 06107r99 08:25 

Nielcel(FreshwatBf) 13.0 ugn 10.0 06I10J99 10:00 SL EPA 200.7 

Copper 8.0 ugn 2.0 06110199 10;00 SL EPA 200.7 

Chromium 3.0 ug/l 3.0 08f10199 10:00 Sl EF'A200.7 

Beryltium <1.0 ug/l 1.0 061101'99 10:00 SL EPA 20{t7 

Zloc 84.0 ugJl 4.0 06110199 10:00 Sl EPA 200.7 

Hex Chromium Exttadion Completed mgIJ 0.003 06107199 15:00 SL EPA 218.4 

Hexavalent Chromium <0.003 mgII 0.003 06101199 16;00 SL EPA 218.4 

Ar.setIlc <10.0 ugli 10.0 06110199 10:30 SL EPA 206.2 

Cadmium <1.0 ugJI 1.0 06115199 10:30 Sl EPA 213.2 

lead <3.0 ugli 3.0 00109199 13:30 Sl EPA 239.2 

Selenium <3.0 ugIJ 3.0 06/10/99 09;45 Sl EPA 270.2 

Sliver <:2.0 ugII 2.0 06J(J9199 16:45 SL EPA 272.2 

Thallium <2.0 ugII 2.0 06I0iI99 15:45 Sl EPA 279.2 

Chromlum(Vl) <3.0 ugJI 3.0 08107199 16:00 Sl EPA 218.4 

Mercury 
Total Suspended S.Dlkfs 
8005 

<0.2 
10.0 
5.0 i 

O.~ 

1.0 
1.0 

Q61Q8/99 

06J08I99 
06109199 

10;00 

10;40 
01.\;15 

Sl 
LA 
LA 

EPA 245.1 
EPA 160.2 
EPA 405.1 

BOO Standard 175.0 rngll 1.0 06Kl9199 oa;1~ LA EPA40!U 

TOC 10.2 rngll 1.0 06108199 08:25 GL EPA 41S.1 

COO 44.4 rngII 3.7 06109/99 09:30 Gl EPA 410." 

Total DissolVed Solids 1500.0 mgI'I 1.0 06111/99 10:35 Gl EPA '60.' 
Sulfate 485 rngll 2 06/18199 11:40 GC EPA 375.4 

CyanIde <5.0 ugll 5.0 06114199 14;00 BC EPA 335.2 

Sulfide 0.03 mgll 0.01 06121199 16;00 Be EPA~76.2 

Nltrate-N 165.3 mgll 0.1 06.lOflJW 07;25 Ge EPA 352.1 

AmmonJa..N TRraI:Ion eo,s mgIl 0.3 00108199 07:30 EJ EPA 350.2 

Chloride 67.6 mgJI 1.0 06lO8I99 07:50 GC EPA 325.3 

Phenol, Total <5.0 vI¥! 5.0 06123199 13;00 EJ E.PA 420.1 

$ylfile <2.0 mgl1 2.0 06108199 14:45 GC EPA 377.1 

Nitrile-N 2.2 mgn 0.005 06I0l!J99 13:00 GC EPA 354.1 

Volatile Compounds 

Acrolein <MOL ugll 50 06/10199 12:07 CH EPA 624 

A¢fylonlltile <MDl ugll 50 

Bltn;i:ene <MDl ugll 10 

Page 
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06124199 

E/ Dorado Chemical Company 
Wes Morgan 
P.O. Box 231 

EI Dorado, AR 71730 

870-663-1484 FAX#870-863-1499 


PRESERVED?: Y

SAMPLE.....G)rab/(C)omp: C 

TIME RECEIVED: 10:55
DATE RECEIVED: 06/07/99 

BROUGHT IN BY: C 
COLLECTED BY: CLIENT 

·-BEGIN-SAMPlE COlLECTION 
PARAMETER CONe. MOL DATE TIME ANL METHODsAMPLE 10 SOURCE· UNITS DATE TIME 

VoIGtllo Compounds 


ElSn05 001 Brornodlchloromattiane ..:MOL ugI1. 10 08110199 12:07 CH EPA 624 06107199 OB:25 


Volatie Surrogates 


DibmmofluDn)mE!~Bne 'ill %Rec 76-144 06110199 12:07 CH 


PesticideS/PCB Compounds 


Bromoform <MDL ug/L 10 

Bromomelhl!ne <MOL ug/L 50 


CarPoo TetnJcI"!lQfiI:IIi! <MOL ugll. 10 

Chlorobenzene . <MDL ugIL 50 


Cllloroethane <MOL ugll 10 


2.chloroethylvlnylelhet <MOL ugll 50 


Chlorofonn "MDL ugll 10 

ClilolOmetliane <MOL ug/L 50 


Oibromochloromethane <MDL ug/L 10 

l,1-Dlchlor08than8 .:MDL ug/L 10 


l,2-Dlehloroethane <MOL ugll 10 


1.1.0ichloroethen~ "MDL I.Ig/L 10 


tran5-1,2-PidllorDethen. <MOL ugll 10 


1,2-[)ichloropropane <MOL ugJL 10 


cis-1,3..()idilorop(opene <MOL uglL 10 


lrans-1,3...oichloroprvpene <MOL ugll 10 


E1flylbenzene "'MOL uglL 10 


Methylene c:h1Ork1. <:MDl ugll 20 


1,1,2,2-Tetrachloroethane <MOl uglL 10 


T atrach lorotifhene <MOL uglL 10 


Toluene <MOL ug/L 10 

Trichloroethene . <MOL ug/L 10 


1,' ,2-Trldlloro~8ne· "MOL ug/l 10 


I,1,1-tnch1oroethana <MDL ugll 10 


VInyl chloride .:MOl ugll 10 


BI$ (Chloro-methyl) .Ether <MOL ug/L 10 


Diehtorodifluol'tlmetl\9l')1l1 <MOL ug/L 10 


Tnch~ofluo~8ne <MOl. uglL 10 


Toluene d8 102 'l"Rec 88-110 


4-Bromofluorobenl~ 98 % R,AC 86-115 


Psge 2 
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06124/99 

EI Dorado Chemical Company 
WesMorgan 
P.O. Box 231 
EIDonado.~ 71730 
870-863--1484 FAX#870-863-1499 

SAMPl..E-(G)rabl(C)omp: C 
DATE RECEIVED: 06/07/99 
COLLECTED BY; CLIENT 

PRESERVED?: Y 
TIME RECEIVED: 10:55 

BROUGHT IN BY : C 

SAMPLE ID SOURCE PARAMETER 

PtlsticidesIPCB Compounds 

EL6nOS 001 Aldrin 
alpha-BtiC 

beta-SHe 
delta-BHC 

gamma..eHC (Undana) 
Chlordane 
4,4'-000 
4,4'.oDE 

4,4'..I)OT 

Dloldrin 

Endosulfan I 

EndotlulMn II 
Endcsulf'an Sulfate 
Endrtn 

Endrtn aldehyde' 
Heptachlor 

Heptachlor ~ 
Methoxychlor 
Toxaphene 

Aroc!of 1016 

Aroclor 1221 
Aroelor1~~ 

ArOClor 1242 

Aroclor 1248 
AI'odor1254 

Aroclor 1260 

Pe&tlddeIPCB SUfrog8t$$ 

TCMX 
HertJk:ide Compounda 

2,4·DiGhlorophenoxy a~1c eel 

2,•.5-TP (Sllvex) 

Semi VOlatile Prlorlt~ Pollutl1nt 

Acenaphthftll8 

A~I1I1Phthyl&ne 

SAMPLE -BEGIN-
CONe. UNITS MDl DATE TIME ANt IIElltOD 

<MOL ug/l 0.05 06110/99 13:00 CH EPA60a 
<MOL ugIL O.O~ 

<MP!. l)gI!, Q,Of 

<MOL ug/l a.O! 

<MOL ug/L O.O! 
<MOL ug/L O.2e 
<MOL ug/L 0.1e 
<MDL. ug/l O.1e 
<:MOL ug/L O.1( 

<MOL ug!l. Q.1C 
<MOL ug/l D.1e 
<MOL ugll O.1C 

<MOl ugIL O,H 
<MOL ugIl. 0.1(· 
<MOL ugll O.1C 

<MOt.. uglt o.of 
<MOL \Ig1t O.Of 

<:MOL ugll O.O~ 

<MOL ug/t. 5.0 
<MOL uglL 1.0 
<MDL ug/L 1.0 
<MOL ugIl 1.0 

<MOL ugll 1.0 

<MDL ugll 1.0 

<MOL PSJIl. 1.0 

<MOL ugll 1.0 

85 "'Ree 40-150 06109/99 13:00 CH 

<MDl ug/l 10 06110199 16:00 CH EPA e1~ 

<MOL ugIl 4 

<MOL ugIl 10 00110/99 11:59 CH EPA 625 

<MOL ugIJ 10 

COLLECTION 
DAT£ nME 

0MflJ99 08:25 

Page ) 
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318·251-5614 FAX 
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06124/99 

EI Dorado Chemical Company 
Woo Morgan 
P.O. Box 231 
E;I Dorado, AR 71730 
870-863-1484 FAX#870~8B3-1499 

SAMPLE-(G)rabl(C)omp: C 
DATE RECEIVED: 06/07/99 
COLLECTED BY: CLIENT 

PRESERVED?: 
TIME RECEIVED: 

BROuO.... r IN BY: 

Y 
10:55 
C 

S!-M~.!-E ID SOURCE PARAMmR 
SAMPl.E 
CONe. UNITS MDl 

.-8EGIN
gATE TIME ANL MiillfOO 

COLLECTION 
DATE TIME 

Semi Volalile PrI~ Pollutant 

EL6770S 001 Anthracene <MOl.. ugJI 10 06110199 11:58 CH EPAti25 06107199 08:25 
Benzidine ..::MOl ug/l 50 

Benzo-{a) An~tiracene <MDt. ugll 10 

Benzo (0) Pyrene <MDt ugll 10 
Benzo (b),FluoranltJene , <MOL ugll 10 
Benz!) (Ohi) ,PefyIene <MOL ugll 20 

Sanzo (k) Fluorilnltierie ' <MOL ugll 10 

Bis (2-Chloroethoxy) Methane <MOL ug/l 10 
Bis (2·Chloroethyl)' Ether <MOL ug/I 10 

Bls (2.chloroi~) Ether .:;MOL ugll 10 

Bis (2·Elhlh~ PhttIaiale <MOL ugll 10 

4-Bromophenyfopl1~Ylether <MOL ugll 10 

BulyIbenzylphttialale <MDL 11911 10 

4-Chloro-3-M.thylpMnol <MOL ugII 10 
4oCllIOroPhenyf-2__'Phtnol <MOL ugII 10 

2-Chloronaphth~ " <MOL ugII 10 
2-Chlorophenol <MOL ugll 10 
3-Chlorophenol <MOL 1.1911 10 

!I-Chlotophencl <MDL ugll 10 
CIUysene <MOL ugn 10 

Olbelli (a,h) Anthr,eene <MOL ug/I 20 

1.1-Did1lor.l'I~ <MOL ug/I 10 

1.3-OIchloro~nten. <MOL ugll 10 
1,40Dichlorobenzene <MOl ugll 10 
2.3-DldllorophenQl ' <MOl ugII 10 
2,4-Dichlorophenol, <MDt. ugll 10 
2,IH)I¢hIOI'Dphenoi <MOL U{I/I 10 
2,6-DichIOt09htfto/ <MOL ugll 10 

3,l-Dichlorobenzidlne <MOl ug/1 50 
3,4-0Ichlorophen04' <MOL ugll 10 

J,5-nlchlorophenol <MDL ugll 10 

D~hylph1haJate .:MOl ugll 10 

2,4.0Imetl:lylphenol <MOL ug/l 10 

Dimethyl Ph1hlliate <MOL ug/I 10 

Page 4 
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414 West Califo.mill Ave 
Rl.JJton. LA 71270 

06124/99 

EI Dorado Chemical Company 
Wes Morgan 
P.O. Box 231 
EI OOrcWo, AR 11730 

.~iith-----
Laboratories, Inc 
.....~- .... --- ...-- - -- --.-~...,...---""--. 

Quality People WO(J(ing For A Quality Environment 

870-863-1484 FAXta7o-a63-1499 

SAMPLE4G)r:abl(C)omp: C 
DATE RECEIVED: 06107/99 
COllECTED BY: CLIENT 

PARAAfr;n;R .SAMPLE to SOURCE 
II zlMlzM::& . . 

Semi Volatile Priority PoOlltant 


EL6n05 001 Oi-n-Butylphth..te \ 

"'6-01nltro-2-~01 
2.4.oinlttophenol 
2,4.Dinitrotoluene 

2,6-Dinitrotolue~ 

Ol-n-Odyl Phth~l_ 
1.2.Dipher!ylhydtazlne 
Fluoranthene 
FluOrene 
He)u\IIchlorobenzeoo 
HexachlorobUtadiena· 

Hexachloroc:yc:kij)e~ 

Hllxachloroethaoe 

Indeno (1,2,3-t:d)~8 

18ophorone 
Napl\Ulalene 
NJlrober)l:etIe 

2-Nitrophenol 

4-Nitrophenol 

N-nitrosodimethylarii!ne 

N-Nltl'CllOdl-lJ-~~mjne 
N-NltrOtioti!ptlGnY!tU;nIne 
PentaoolorophehOl 
Phenanthnme 
Phenol 

Pyrene 

1.2.4-Tlichlom~ 
2,4,8-Trichlotopt!ehol . 
4-Chlo«>phatlyl Phenylelher 
2.3,7,8-Tvtra-CljtoRidlbeMo-P

Semi-volatilG S\IITOgate5 

Nltroben~8ne 

2..fluorollip~1lYI 

Tarphanyl d14 

318~255-0060 
318-251-5614 FAX 

800-256-4362 

SAMPLe 
CONe. 

<MOL 
<MOL 

<MOL 

<MOL 

<MOL 
<MOL 

<MOL 

<MOL 

<MOL 

<MDl 

<MOL 
<MOl 
<MOl. 

<MOl 
<MOl.. 

<MOl 
.:;MDl 
<MOL 
<MOL 
<MOL 

<MDL 

<MOL 

<MDL 

<MOL 
<MOL 

<MOL 

<MOL 

<MOL 

<MOL 

<MOL 

39 
53 

53 

Page 

pRESERVED?: Y 
TIME RECEIVED: 10:55 

BROUGHT IN BY: C 

-PEGtN-
MDL DATI TIME ANLUNITS 

COL.LECTION 
METHOD DATi TIMI5 

ugl1 10 06110/99 11:58 CH EPA 625 06/0719908:25 

ugll SO 
ugJI 50 
ugll 10 
ugJI 10 
ugl1 10 
ugll 20 
ugJl 10 
ugll 10 
ugJI 10 
ugll 10 
ugll 10 
ugI! 20 

ugII 20 
ug/l 10 
ugll 10 
ugll 10 
ugll 20 
ugII 50 
ugll 50 
tlg/l 20 
ugll 20 
ugll 50 
ugI1 10 
ugJl 10 

ul)ll 10 

ugJI 10 
ugll 10 
u9/1 10 
ugll 5 

~RO(; 35-115 06/10199 11:58 CH 
% ReG 43-116 
%Rec 33-141 
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318-2Sl-S614 FAX 
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--_...- .. ----..... .... _---............. 

318·255·0060 
414 West California Ave 

Ruston, LA 71~70 800·256-4362 

Quality People Working For A Quality Environment 

00124199 

EI Dorado Chemical Company 
WesMorgan 
P.O. Box 231 
EI Dorado, AR 71730 
870-863-1484 FAX#870-863-1499 . 

SAMPLE-(G}rab/(C}olbP: C 
DATE RECENED: 00/07/99 
COLLECTED BY: CLIENT 

PRESERVED?: 
TIME RECEIVED: 

BROUGHT IN BY: 

Y 
10:55 
C 

SAMPLE 10 SOURCE PARAMETER 
SAMPLE 
CONe. UNITS MOL 

-SEGIM
DATE nllle ANL METHOD 

COLLECTION 
DATE nMe 

Scmwolalila Surrogates 

EL67105 001 PhancldB 42 %R8C 10-110 06110199 11:58 CH OOJ07/99 08:25 

2-RuoroPhGl'loi . 39 % Ree 20-110 
2,4,8-Tribromoptiehol . 10 % Ret 10-123 

Analyses conductecl in accordance with the. list of ApprOVed Test Procedures, published in 40 CFR-Parts 60,136, and 261. 
Test procedures are from the 1B/19th editio!'l·of Standard Methods for the Examination of Water and Wastewater, Methods 
for Chemical Analys. afWater 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 records for three years_ . , 
-'Indicates out of compliance limits esta~8d by client and/or regulatory agencies. See permit for regulatory 

reporting requirements, . ' 
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1.0 Introduction 

EarthNet Laboratories (ENL), Ruston, Louisiana, conducted two 7-day 
chronic definitive tests for E1 Dorado Chemical Company (EDCC) , E1 
Dorado, Arkansas, to fulfill the quarterly NPDES permit 
requirements. The test organisms used were the c1adoceran, 
Ceriodaphnia dubia, and the fathead minnow, Pimepha1es prome1as. 

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 Qf Effluents and 
Receiving Waters to Freshwater Organisms" (EPA600/89). 

2.2 Test Organisms 

The c1adocerans (Ceriodaphnia 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 (Pimepha1es prome1as) were obtained from 
Aquatox Inc, and were less than 24 hours old at test initiation. 

2.3 Dilution Water 

Due to receiving water toxicity 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 composite samples were collected by 
EDCC's personnel on June 7, 9, 11, 1999. Upon completion of each 
composite, the samples were iced to 4°C 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±1°C. Total Residual Chlorine (TRC) levels 
were measured and recorded, if present. (See Appendix A - Raw Data 
Sheets). Initial dissolved oxygen, pH, cqnductivity 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 conductivity measurements. Organism survival/mortality was 
also recorded on a daily basis. 

A temperature of 25±1°C 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 temperatures were 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 no significant 
(P=0.05) mortality in the 100% effluent concentration (critical 
dilution) or at any other dilution tested. 
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No significant sublethal effects on cladoceran reproduction were 
observed at any tested effluent concentration, including the 100% 
concentration. Ceriodaphnia dubia reproduction averaged 19.0 
neonates per female in the control and 18.9 in the 100% effluent. 

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

and Reproduction Data. 

Concentration Percen t Survi val Average Reproduction 
per female 

Control 100 19.0 
6 percent 100 19.8 
12 percent 90 20.6 
25 percent 100 19.6 
50 percent 100 20.3 

100 percent 90 18.9 

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

Fathead minnow survival and growth data are summarized in Table 2. 
The fathead minnows experienced no significant (P = 0.05) lethal 
toxicity at any tested effluent concentration. The minnows showed 
97.5% survival ~n the controls and 90% survival in the 100% 
concentration. 

No sublethal effects on fathead minnow growth were observed. 
Minnow growth over the 7-day period averaged 0.403 mg in the 
control and 0.400 mg in the 100% effluent concentration . 

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

Growth Data 

Concentration 	 Percent Survival Average Growth (mg) 

Control 	 97.5 0.403 
6 percent 100 0.432 

12 percent 97.5 0.405 
25 percent 100 0.443 
50 percent 100 0.398 

100 percent 	 90 0.400 

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

-************************************************************************* 
Table 3. NaCl Reference Toxicant Test Results. 

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

Pimephales promelas 8.42 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 
si te were found to show no significant lethal or sub-lethal 
toxicity to either test species. 

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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EARTHNET LABORATORIES, INC. 

LARVAL MINNOW DATA SHEET 
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EAllnINET LABORATORIES, INC. 


LARVAt. MINNOW 7· DAY SUR.VIAL AND WAl'ER QUALITY DATA 
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EARTIiNET LABORATORIES, INC. 

FATIffiAD MINNOW GROWTH DATA SHEET 
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EARTRNET LABORATORIES, INC. 


REFERENCE TOXICANT DATA SHEET 
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tARTENET LABORATORIES, INC. 

REFERENCE TOXICANT DATA SHEET 
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APPENDIX B 

CHAIN-OF-CUS'l'ODY 




(BOO) 256·4362 ~~~ 

CII••I / Sl'.~CIIAIN Oil' CUSTODY nll~h 
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--Ruslon, LA 71270 

(800) 256-4362 


CHAIN OF CUSTODY RII~h Standard ./ 

Nime: 
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,EI Dorado Chemical Company Ear1hNet IJ) Delivery Service 

4500 Northwest Avenue Rerrigerate to 4·C 
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APPENDIX C 

DATA ANALYSIS 




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

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

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

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

: dorado fhminnow-growth 
File: C:\EPA\TQXSTAT\ELDORADO.FHG Transform: NO TRANSFORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

P IDENTIFICATION N MIN MAX MEAN 

1 Control 4 0.370 0.420 0.403 

6% 4 0.400 0.470 0.432 


12% 4 0.330 0.440 0.405 

4 25% 4 0.390 0.480 0.443 

<; 50% 4 0.340 0.430 0.398 


100% 4 0.370 0.420 0.400 
-----~----------------

eldorado fhminnow-growth 
r'le: C:\EPA\TOXSTAT\ELDORADO.FHG Transform: NO TRANSFORMATION 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

C,P IDENTIFICATION VARIANCE SD SEM 

Control 0.001 0.024 0.012 

6% 0.001 0.030 0.015 


3 12% 0.003 0.051 0.025 

~ 25% 0.002 0.045 0.023 


50% 0.002 0.040 0.020 

0 100% 0.000 0.022 0.011 


--_ .... _

E'dorado fhminnow-growth 
f le: C:\EPA\TOXSTAT\ELDORADO.FHG Transform: NO TRANSFORMATION 

ANOVA TABLE 

SOURCE DF SS MS F 

E tween 5 0.007 0.001 1. 000 

""l~ thin (Error) 18 0.024 0.001 

l'otal 23 0.032 

:ritical F value::;; 2.77 (0.05,5,18) 
Since F < Critical F FAIL TO REJECT Ho:All groups equal 

eldorado fhminnow-growth 
F le: C:\EPA\TOXSTAT\ELDORADO.FHG Transform: NO TRANSFORMATION 



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

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

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

DUNNETTS TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
~OUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

1 Control 0.403 0.403 

2 6% 0.432 0.432 -1. 342 

3 12% 0.405 0.405 -0.112 

4 25% 0.443 0.443 -1.789 

5 50% 0.398 0.398 0.224 

6 100% 0.400 0.400 0.112 


Dunnett table value = 2.41 (1 Tailed Value, P=0.05, df=18,5) 

pldorado fhminnow-growth 
ile: C:\EPA\TOXSTAT\ELDORADO.FHG Transform: NO TRANSFORMATION 

DUNNETTS TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Control 4 
2 6% 4 0.054 13 .4 -0.030 
3 12% 4 0.054 13 .4 -0.003 
4 25% 4 0.054 13 .4 -0.040 
5 50% 4 0.054 13 .4 0.005 
6 100% 4 0.054 13.4 0.003 



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

~ldorado fathead survival 

'j e: eldorado.fhs Transform: ARC SINE(SQUARE ROOT(Y)) 


STEELS MANY-ONE RANK TEST Ho:Control<Treatment 
- ------ ----------_ .... _-- ----------_ .... - --------- --------------

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

-------------- --- .... ----- ------ -_ .... _-
control 1. 371 

L. 6.25 1. 412 20.00 10.00 4.00 
3 12.5 1. 371 18.00 10.00 4.00 

25 1.412 20.00 10.00 4.00 
50 1.412 20.00 10.00 4.00 

6 100 1.254 13.50 10.00 4.00 

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

·ldorado fathead survival 

'j e: e1dorado.fhs Transform: ARC SINE(SQUARE ROOT{Y)) 


SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

R.t' IDENTIFICATION N MIN MAX MEAN 
- - ---- ---------- .... _-------
control 4 1.249 1.412 1. 371 

L 6.25 4 1.412 1.412 1.412 
3 12.5 4 1. 249 1.412 1. 371 
4 25 4 1. 412 1.412 1.412 
" 50 4 1.412 1.412 1. 412-
6 100 4 1.107 1. 412 1.254 

1 ~rado fathead survival 

i c· e1dorado.fhs Transform: ARC SINE(SQUARE ROOT(Y)) 


SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

RP IDENTIFICATION VARIANCE SD SEM 

1 control 0.007 0.081 0.041 
2 6.25 0.000 0.000 0.000 
3 12.5 0.007 0.081 0.041 
4 25 0.000 0.000 0.000 
5 50 0.000 0.000 0.000 
6 100 0.016 0.125 0.062 

·1 )rado fathead survival 

'i1e: e1dorado.fhs Transform: ARC SINE{SQUARE ROOT{Y)) 




~'dorado fhminnow-growth 
: Ie: C:\EPA\TOXSTAT\ELDORADO.FHG Transform: NO TRANSFORMATION 

Chi square test for normality: actual and expected frequencies 

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1. 5 >1.5 

EXPECTED 
Ol<SERVED 

1. 608 
o 

5.808 
6 

9.168 
9 

5.808 
9 

1. 608 
o 

Calculated Chi-Square goodness of fit test statistic 
~ ble Chi-Square value (alpha = 0.01) = 13.277 

Data PASS normality test. Continue analysis. 

= 4.9797 

eldorado fhminnow-growth 
E : C:\EPA\TOXSTAT\ELDORADO.FHG Transform: NO TRANSFORMATION 

Bartletts test for homogeneity of variance 

Calculated B statistic 
T~ble Chi-square value 
1 ble Chi-square value 

= 
= 
= 

3.06 
15.09 
11. 07 

(alpha 
(alpha 

= 
= 

0.01) 
0.05) 

Average df used in calculation ==> df (avg n - 1) = 3.00 
L ed for Chi-square table value ==> df (#groups-l) = 5 

[ ta PASS homogeneity test at 0.01 level. Continue analysis. 

NOTE: 	 If groups have unequal replicate sizes the average replicate size is 
used to calculate the B statistic (see above). 



3.886 

e'iorado ceriodaphnia reproduction 
~ .e: C:\EPA\TOXSTAT\ELDOCD.REP Transform: NO TRANSFORMATION 

:hi-square test for normality: actual and expected frequencies 

INTERVAL <-1. 5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1. 5 

c.:XPECTED 3.886 14.036 22.156 14.036 
)PC;ERVED 4 13 22 19 

:alculated Chi-Square goodness of fit test statistic = 5.7225 
r )le Chi Square value (alpha = 0.01) = 13.277 

Jata PASS normality test. Continue analysis. 

eldorado ceriodaphnia reproduction 
c Le: C:\EPA\TOXSTAT\ELDOCD.REP Transform: NO TRANSFORMATION 

nartley test for homogeneity of variance 

:a1culated H statistic (max Var/min Var) = 5.01 

:';sest, conservative, Table H statistic = 12.1 (alpha = 0.01) 


]sed for Table H ==> R (# groups) = 6, df (# reps-l) = 
;ctual values ==> R (# groups) = 6, df (# avg reps-1) = 

(average df used) 

) :a PASS homogeneity test. Continue analysis. 

~OTE: 	 This test requires equal replicate sizes. If they are unequal 
but do not differ greatly, the Hartley test may still be used 
as an approximate test (average df are used). 

>1. 5 

a 

9 
8.67 



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

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

~11orado ceriodaphnia reproduction 
? le: C:\EPA\TOXSTAT\ELDOCD.REP Transform: NO TRANSFORMATION 

ANOVA TABLE 

SOURCE DF SS MS F 

3 :ween 5 21.203 4.241 1.303 

'I'l; thin (Error) 52 169.211 3.254 

57 190.414 

:ritical F value = 2.45 (0.05,5,40) 

Since F < Critical F FAIL TO REJECT Ho:All groups equal 


eldorado ceriodaphnia reproduction 
~ "e: C:\EPA\TOXSTAT\ELDOCD.REP Transform: NO TRANSFORMATION 

BONFERRONI T-TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
;ROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

Control 19.000 19.000 

2 6% 19.800 19.800 -0.992 

3 12% 20.556 20.556 -1.877 

~ 25% 19.600 19.600 -0.744 


50% 20.300 20.300 -1.611 

6 100% 18.889 18.889 0.134 


3 lferroni T table value = 2.40 (1 Tailed Value, P=0.05, df=50,5) 

~_jorado ceriodaphnia reproduction 
~ile: C:\EPA\TOXSTAT\ELDOCD.REP Transform: NO TRANSFORMATION 

BONFERRONI T-TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig DiH % of DIFFERENCE 
J,'1 )UP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 

1 Control 10 
6% 10 1. 939 10.2 -0.800 

12% 9 1. 993 10.5 -1. 556 
4 25% 10 1. 939 10.2 0.600 

50% 10 1. 939 10.2 -1.300 
100% 9 1. 993 10.5 0.111 

------ ------------ ------- -------------- ------ -- ..... --------- -----
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)NC. NUM13ER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROBe (%) 

lQ:: 10 100 9. 765625E-02 
La 	 10, 10 100 9. 765625E-02 

16~ 3 30 17.1875 
'L44:~ o 0 9. 765625E-02 

o 0 9. 765625E-02 
'j BINOMIAL THAT 6 AND 10 CAN BE . .' 
'buAS STATI SOUND CONSERVATIVE 95 PERCENT 
mpIDENCE~f CE THE ACTUAL CONFIDENCE LEVEL 

IS 99.80469 PERCENT. 
SET OF DATA IS 8.418062 

CONCENTRATIONS AT WHICH THE PERCENT 
AND 100, NEITHER THE MOVING AVERAGE NOR THE 

IVE ANY STATISTICALLY SOUND RESULTS. 

. : ~ 
. ,-. 



NUMBER PERCENT BINOMIAL 
DEAD DEAD PROB. (%) 

10 100 9. 765625E-02 
10 100 9. 765625E-02 
10 100 9. 765625E-02 

? 0 0 9. 765625E-02,;t'~k 
1 10/' 0 0 9. 765625E-02 
1 2 AND 3 CAN BE 

CONSERVATIVE 95 PERCENT 

THE ACTUAL CONFIDENCE LEVEL 

MITS IS 99.80469 PERCENT. 


SET OF DATA IS 2.449489 

CONCENTRATIONS AT WHICH THE PERCENT 
NEITHER THE MOVING AVERAGE NOR THE 
STATISTICALLY SOUND RESULTS . 

.;.. 
".' .; 

,.< " • " 

• 1 



APPENDIX E 

AGENCY DATA FORMS 




SUMMARY REPORTING FORKS CHRONIC BIOMONITORING (CON'T) 

FATHEAD MINNOW LARVAS GROWTH AND SURVIVAL 
(Pimeahales Rromelas) 

~i?d(}yado dtUA1, [~,E?'1D.ittee NPDES NO. 

Time Date Time Date 
omposite 1 Collected From g~ ;IS" t/t To rf.'.J-S- 6/7 

: ,posite 2 Collected From g:~ blf To t _,;<S" 6/;; 

c~posite 3 Collected From ?:P5 1/10 To j,7S-- t(;/ 

est initiated: /3OV am/pm bit- date 

=-...,t terminated: /;2 30 am/pm 6/ls date 

i ution water used: Receiving v/ Reconstituted 

DATA TABLE FOR SURVIVAL 

lOO (uV / v..-v , b<1.) D 

/t.f7) ( (5V £{57/ (eV 0 

;;5" ! ("u ~\ (~) fL-~ (oV Ie;?) 0 
/:;,1...7 ( 1<1 )

~ ~ IOl.' ((}lJ /C57j ( u"""1) /b<V 

(1.,,-rIJ !in 100 90 !tT?) ()
~ 

coe mean*' 
DATA TABLE FOR GROWTH 

{I,tlo () tf Lf o tf 2 ()·¢7 () C/32 

c; 'It/ 0,1/ 3 C· tid-. tJ ·33 C'. c/os~ /.2.6 

().qg 0.<1-% O·¢2 0 31 C,(/.(/3 10 . .;( 

CIj '3 0,1.1 C (J·cj.2 0·3(,/ 03'lr'l 10·0 

c 1/,) C.i/V· C' 3 7 o tt / (1 t.;.cro S· 

~ 

t mean .,coe = sta 



ceriodaphnia dubia 
SURVIVAL AND REPRODUCTION (can't) 

1. 	 Fisher's Exact Test: 
• - -	 •• • - ~."" .. ':'t """ ~"':': .: 

•.oJ .. P 6. ... ~ .. _ ~. 

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 ( IOU'): YES ./ . NO 
b. ) 1/2 LOW FLOW OR 2 X 

CRITICAL DILUTION (tcrv\): YES V 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 « IOV \): YES NO 
b.) 1/2 LOW FLOW OR 2 X 

CRITICAL DILUTION (t crv \) : YES NO 

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

4. 	 If you answered NO to l.b} and 2.b) enter [0] otherwise 

enter [1]: 0 


S. 	 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: 


I t::lUa.) NOEL survival - \ effluent 
b.) NOEL reproductio-n-.---I-r.;:rV \ effluent 



FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL(con,·t) a· 

(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 control survival for the % effluent 
corresponding to: 

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

CRITICAL DILUTION (/C'V\): YEs ---::;/___ NO 

2. Dunnett's Procedure: 

Is the mean dry weight (growth) at 1 days effluent 
$ignificantly different (p-O.Os) than the control's 
dry weight (growth) for the \ effluent corresponding 
to (significant non-lethal effects): . . 

a. ) LOW FLOW OR.CRITICAL DILUTION (lcrv%): YES V NO 
B. ) 1/2 LOW FLOW OR 2 X 

CRITICAL DILUTION C/t7D %): YES ./ NO 

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

4. 	 If you answered NO to 1.b) and 2.b) enter [0) otherwise 
enter [1): 0 

5. 	 Enter response to item 3 on DMR Form, parameter # TEP6C. 

6. 	 Enter response to item 4 on DMR Form, parameter ~TFP6C. 

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

a.) NOEL survival... [C1V % effluent 
b.) NOEL growth = ..... ____ '% effluent__I_dV 



SUMMARY RBPORTING FORKS 

CHRONIC BIOKONITORING 


Ceriodaphnia dubia SURVIVAL AND REPRODUCTION 

'-?-~~.: P~'~~itt;e:-"dddrdQ":C4~/a NPD~~'~O:~'">:---" -:'.,:. ;-..~~--:~ ...... 

Time Date Time Date 
Composite 1 Collected From ,-\, 1:J5 Iz[C To 8::J<r 6/..7 

Composite 2 Collected From 8: ;Jj' 6/J To S ':?£:: 6/9 

Composite 3 Collected From rJ·;~ 61le? To J./:£ 6/11 

Test initiated: ~"3 ~o am/pm big- date 
Test terminated: am/pm dateI.IJ-QP b [./s-
Dilution water used: Receiving Reconstituted 

PERCENT SURVIVAL 

Percent Effluent 
Time of 

Reading 0% 6,,,% I~% ~% s-D , 100 , 


24h ;C1V (oV c.crv ,t5V len> t..ov 

48h 

7 day 

(u<V 

(r;::ru 

IVV 

Ic;V 

IOV 

qif.V 
c.;P), 

to-v 

((TV 

IVV 

Itn) 

90 

NUMBER OF YOUNG PRODUCED PER FEMALE @ 1 DAYS 

PERCENT EFFLUENT ( %.> 

REP 0% 6:'" r2.~% ~% ~ %-";: . / l~"" 
A £8. c J 2-1 2.2 ;20 L~ 

. ~-

B 2. ( 20 ;?2 22 21 ! 9 

C C:; 2-/ I '1 l » :;)0 ;2-C 

D /s- z2 2--3 IS 27- It 


E 17 -zl :;..( zo De~
1.8. 
F 2/ 2() ()~f Ii z2 /7 

G 7-2 2Q ( 2 I 23 /3 
H I 2 £ 2 / 7 I i ~2 19 
I I 9 2~ dO I g IS r:2tY 


J It If dl (S 18 ;{o 


,." ,.CV\* 10. "1 7.'1 f?) II· b .,;)r . b 
J '" 

* coefficient of variation "" standard deviation x IOO/mean 
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318·25S"()060
414 West California Ave 318-251-5614 FAX 

Rwton. LA 71270 80()..256-4362 

Laboratories, !tJ9-.~ 
Quality People Working For A Quality Environment 

07114199 

El Dorado Chemical Company 

Wes Morgan 

P.O. Box 231 

EI Dorado, AR 71730 

87D-863-1484 FAX#870-863-1499 


PRESERVED?: Y
SAMPLE-(G)rabl(C)omp: C 

TIlE RECEIVED: 15:00
DATE RECEIVED: 	 06123199 EBROUGHT IN BY :COLLECTED BY: 	 MS 

-BEGINSAMPLE Cou.eCTlON 
SAMPLE ID SOURCE PARAMETER CONe. UNITS MOL DATE TillE ANl METHOD DATE TIME 

EL68710 004 	 Antmony <50.0 ug/l 50.0 08128199 fO:oo Sl EPA 200.7 06122.199 19:28 

NiCkel(Frelhwliter) 35.0 ugll 10.0 06128199 10;00 Sl. £PA200.1 

Copper <2.0 ugfl 2.0 06128199 10;00 SL EPA 200.7 

Chromium 3.0 ugfl 3.0 06128199 10:00 SL EPA 200.7 

e.ryllium <1.0 ug/I 1.0 0612&199 10:00 Sl EPA 200.7 

Zinc 303.0 ~ 4.0 06128199 1Q:OO SL EPA 200.7 

Magnee/um 106.0 mgll 0.015 08128199 10:00 SL EPA 200.7 

Hell Chromium Extraction COn'4)1ete<I mgII 0.003 06123199 16:20 SL EPA 218.4 

Al'Mnic <10.0 ugII 10.0 06128199 09:15 SL EPA2062 

Cldmium 4.5 ugli 1.0 00f28I99 15:15 SL EPA 213.2 

lead <3.0 ulJll 3.0 OEJ301D9 08;00 SL EPA 239.2 

Selenium <3.0 ulJll 3.0 06I2511i19 14:15 SL EPA 270.2 

SiiYel' <2.0 uQlI 2.0 O6I28Jgg 14:00 SL EPA 272.2 

Thlllium <2.0 ugl\ 2.0 06129199 15:45 Sl EPA 279.2 

Chromil.lTl(Vl) <3.0 ugll 3.0 06123/99 18:00 SL EPA 218.4 

Mercury <0.2 ugll O~ ()6129199 00:00 SL EPA 24S.1 

8QD5 20.0 mg/! 1.0 06124/99 08:00 GL EPA 405.1 

eooShlnd.rd 194.0 mgI! 1.0 06J2.4I99 08:00 GL EPA 405.1 

COD 47.3 mgll 3.7 06J2.w9 09:'*0 LA EPA4104 

TOC 13.7 mgll 1.0 08121199 12:00 Gl EPA 415.1 

T etal SUlllPltflded Sglid. 528.0 mgll 1.0 06J2-41l19 10:15 LA EPA 160.2 

Total DtHoIveG SOlid' 4192.0 mgl1 1.0 06129199 10:00 GL EPA 160.1 

Pha.phOru&. Total <0.1 mgII 0.' 07107199 14:00 GC EPA 385.3 

Sulfide PENDING mlJll I I EPA 378.2 

Sulfate 122 mgll 2 07106199 14;00 OC EPA 375.4 

Cyanide <5.0 ugll 5.0 (l6I3OI99 12:00 GC EPA 335.2 

Nitrate + Nitrite 751.8 mgII 0.1 011()E11g9 10:00 GC EPA3S2.1-354 

TKN 868.0 mgII O.S 06130199 07:30 EJ EPA 3513 
Sulfite q.O mgt! 20 C17108199 1:):30 GC EPA 3171 

Oil &Grea" <1.0 mgli 1.0 C171Q2199 Og:OO RB EPA 1664 

Chloride ~3.8 mgli 1.0 06128199 13:45 GC EPA 325.3 

Phenol. Totti 16.0 ug/1 50 07/09199 07;30 EJ EPA 420 1 

Ammonla-N TItratIon 106t'UJ mgll 0.3 07l13l99 07:30 EJ EPA 350.2 

Volatile Compounds 
Acrolein <MOl vg/L 50 06l3OI99 17:22 CH EPA 824 

P3g& 

(;13 39\id 	 8\il 13NHH:IV3 t>I9g-1g(;-81£ 81:91 666T!1?11L0 
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318-255-0060 
414 WiSt California Ave 318·251-5614 FAX 

Ruston, LA 71270 800·256-4362 

Quality People Womns For A Quality Environment 

07114/99 

EI Dorado Chemical Company 
Wes Morgan 
P.O. Box 231 
EI Dorado, AR 71730 
870-863-1484 FAX#87Q...B63...1499 

SAMPLE-40)rabl(C)omp: C 
DATE RECEIVED: 06123199 
COLLECTED BY: MS 

PRESERVED?: 
TIME RECEIVED: 

BROUGHT IN BY : 

Y 
15:00 
E 

SAMPLE ID SOURCE PARAIiETER 
SAMPLE 
CONe. UNITS MOl 

--8EGIN
DATE TIME ANL METHOD 

CQUECTION 
DATE TIllE 

VOlatIle Compound. 

EL681i0 004 	 Acrylonltrtle <MOl ugIL 50 06130199 17:22 CH EPA 624 06I22J99 19;28 

Benzene <Mot. ugIl 10 
BromodichloromethlllCl <MOL ugI\. 10 

8romofofm <Mot. ugll.. 10 
Brcmornethane <Mot. ugJI. 50 
Carbon Tetntchloride <MDL ugJI. 10 
Chloroben:l:ene <MOl.. uglL 50 
ChlOl'Ullthanll <MOl. uglL 10 

2-GhIoroethytvinyletlJwf <MOt. uglL 50 
Chlolofotm <MOL ugJl 10 
Chloromelhlne <MDl ugJl 50 

Olbl'ClmOChlOtOmetb$ne <MOL ug./l 10 

1.1..[)1chlomelhane <MOL ugA. 10 

1.2.oldllofoethane <MOL ugIL. 10 

1.1..()lChlOroehne <MOL lIgIl 10 

tra ..... i.2-D1ch1oJoett1en.a <MOL ugIL 10 
i.2-01d\Ioroprop_ <MOl ugII. 10 
cll-1,3-OIchIoropropene <MOL ugJl 10 

11l11na-1.3-OichIOropropene <MOL ugll 10 

Ethylbenzene <MOL ugll 10 

Metbylene chloride <MOl ugtL 20 
1.1,2,2-Teer.cnloroethane <MOl ugJl 10 
Tetrachlomethene <MOl ugII.. 10 

Tolulll'Ml .:MOL ugll 10 
TriehbroetMne <MOL ugll 10 

1,1 ,2-Trichloroethane oc:MDl ugll 10 

1,1,1.ufchloroe1hane <MDt. ugI\. 10 

Vinyl chlOOde <MOL ugIl 10 

Bis(chloro-methy4) ether <MOL ugIl 10 
OIChlorodlftuomme!hane <MOL ugII.. 10 

Tlidllofoftuorome1hanc <MOL ugIL 10 

Volttlle Surrogat. 
OibromofluOl'On1ethane 904 "Roc 7&-144 06130/99 17.22 CH 

Toluened8 113 %RIIC 83-110 

Page 2 
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~-~-~------> 
318-25S-0060 

414 West California Ave 318-251-5614 FAX 
Ruston. LA 71270 800·256-4362Earthf/el ~ 

::rgboratorles. Inc.// 
-~~-------

Quality Poople Working for A Quality Environment 

07/14199 

EI Dorado Chemical Company 
Wes Motgan 
P-O. Box 231 
EIDOtado.~ 71730 
870-863-1484 FAX#870-863-1499 

SAMPLE-{G)rabl(C)omp: C 
DATE RECEIVED: 06123/99 
COLLECTED BY: MS 

PRESERVED?: 
TIME RECEIVeD= 

BROUGHT IN BY : 

Y 
15:00 
E 

SAMPl.E ID SOURCE PARAMETER 
SAIIPLE 
CONe. UNITS MDL 

-BEGIN
DATE nile ANl METHOD 

COLlECTION 
DATE TIME 

Vo/dle Surmglltn 

ElG871 0 004 4-eromoftuorobenzene 115 % Roc 1J6..115 06130199 17:22 CH 06122/99 19:28 

SlII'Tli Volatile Priority POllutant 

Aoenaphthene <MOL ugII 10 07101/99 10:47 CH EPAEl25 

Aatnllphtllylefle <MOL ugn 10 
Anth,.oane <MOL ugn 10 

Benzidlntl <MOL ugII 50 
Benzo-(a) Anthrloano <MOL UOfI 10 

Benzo Ca) Pyrane <MOL ugll 10 

BenlO (b) Fluoranthenlll <MOl ugli 10 
BenzD (ghl) Perylene <MOl IJ9I'I 20 
Benzo (k) Auol1l1lthene <MOL UQII 10 
£lie (2-Chlotoettloxy) Methane <MOL ugli 10 

£lie (2-chlomethyl) Ether <MDL ugll 10 

91$ (2-Chlon;)laopropyl) Ethltr <MOL ugll 10 

BI, (2-Ethlhexyl) Phthalate <MOL ugll 10 

4-Bnlmophenyl-phenylether <MOL ugll 10 
Butylbenzylpllthaleta <MOL ugll 10 
4-Chlol'O-3-Metnylphenol <MOL ugII 10 

4-Chlotophenyl-2-M~hllno/ <MOL ugJI 10 

2.chloronaphthal6ne <MOl u9ll 10 
2-Chlorophenol <MOl ugII 10 
3-Chtorophenol <MOl ugII 10 
"-'Chlorophenol <MOL ugII 10 
ChIy:Hne <MOL ugl1 10 
Obent (&.h) Anthracene <MOL ugl! 20 
1.2-OIctIIorobenzene <MOL ugli 10 

1.~-Dk:h~_ -<MOL ugll 10 

1,4-0lchlol"OMnzene <MDl ugII 10 

2.3-Dichlorophenol <t.40l ugII 10 

2,4-OIdllorophenol <MOL ugII 10 

2,$-()ld\lorophanol <MOl ugli 10 

2.6-01d\Iorop/'let1ol <MOL ugli 10 
3,3-Qi('.tlloI'obenzkSln. <MOL ugl1 !SO 

3,4-0k:'.hlorophenol <MOl ugll 10 

Page 3 
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318·255-0060 

414 West California. Ave 318-251-5614 FAX ( Earth e !Ruston, LA 71270 8OO~256-4:162 

laboratories, 11J9-/ 
~--

Quality People Working Foc A Quality Environment 

07114/99 

EI Dorado Chemical Company 

Wes Morgan 

P.O. Box 231 

EI Dorado. AR 71730 

670-863-1484 FAX#870·863-1499 


PRESERVED?: Y
SAMPU!-(G)rabl(C)omp; C 

TIME RECEIVED: 15:00
DATE RECEIVED: 06123/99 

BROUGHT IN BY! E
COLLECTED BY: MS 

-BEGIN8A...LE COLLECTION 
SAMPlE 10 SOURCE PARAMl!I1!R UNITS DATE TIMECONe. MOL DATE TIME ANL METHOD 

Semi Volatile PnorIty Pollutant 

EUS8710 004 3,5-OIchiorophenoi <MOl. uQII 10 07101199 10;41 CH EPA 625 06f..i!2199 19:28 
Dleth~httlalate <MOl. uQII 10 


2,4-Dlmttthylphanol <MOl. uQII 10 


DImethyl Phthalate <MOl. ugll 10 


OI-n~hth'r.te <MOl ugll 10 


4,6--0initr0-2-t.iethy1phenol <MOl ugII 50 

2,4-Din1trophenol <MOl ugli 50 

2,4-lJinitrvtolueno <MOL ugJI 10 

2,6-DlnllrotoluaOll <MOL ugll 10 

Oi-n-Odyl Phth.r.t. <MOL ugII 10 

1 ,;Z-DiphenylhydrUine <MOL ugll 20 


Fluoranttlene <MOL ugJI 10 

Fluocene <MOL ugll 10 

HexacNorobeOzet'Ie <MOL ugll 10 

Hex8chlgrobutlldillne <MOL ugll 10 

liltxachlorocydopentadiene <MOL 0011 10 

HoxachJoroethane <MOL. 11911 20 


Indeno (1.2.3-04) Pyrene <MOL ugll 20 


l.ophOtOfle <MDL ugJ1 10 


Naphthalene <MDL ugn 10 

Nltmberwtrle <MOL UOfI 10 

2-NltrophenDI <MOL ugII 20 

4--NItrophenoi <MDL ug/I 50 

N-Ilitrosodimethylamlne <MOL ugfl 50 


N-NitrQSOdi-n-Propylamine <MOL ugll 20 

N-Nitfo.odiptlenyl$mlne <MOl ug/l 20 


P.~lorophenol <MOL ug/l 50 


Phenanthr.ne <MOL ugl1 10 


Phenol <MOL u9i1 10 

Pyrena <MOl ug!l 10 


1.2,4·Trlchlorobenune <MOl. ugII 10 

2.4.6-Trichloropt-.nol <MOl ugII 10 

4-Chloraphenyi Phenylettler <MOl ug/l 10 

1.2-()iphenythydrazlne <MDL \,Iy" 10 


Page 4 
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318-255-0060 
414 west California Ave 318-251-5614 FAX 

Ruston, LA 11270 800-256-4362 

07/14/99 

El Dorado CI1emical Company 
Wes Morgan 
P.O. Box 231 

El Dorado, AR 71730 

870~3-1484 F~1o-aa3-1499 

PRESERVED?: Y
SAIFLE-(G)l'IIbI(C)omp: C 

llME RECEIVED: 15:00
DATE RECEIVED: 06123199 

BROUGH'" IN BY: ECOLLECTED BY: MS 

-8EGINSAMPlE COLLECTION 
SAMPLE ID SOURCE PARAMETER CONC. UNITS MOL DATE TIlE ANL METHOD DATE nMe 

Quality People Working For A Quality Environment 

Semi V~atIe Priorty POllutant 

EL88710 ()().4 2,3,7,8-Tetrachlorodlbenzo.p-dl <MOL ugll 5 07101199 10:47 CH EPA 625 06f22/99 19;28 

Seml-Vd.tPe Surrogate. 

Nitrobenzene 19 %Rec 35-115 07J01199 10:47 CH 
2-FluorcbIphenyI 69 % Rae 43-116 

TerpMnyl d 14 92 % Rae 33-t41 

Phanold6 81 %Rae 1()"110 

2.f1U01OPI'Ien~ 78 % Rae 20-110 

2,4,8-Ttibromophenol 42 %Rec 10-123 

Analyses conducted in accordance with the list of Approved Test Procedures, published i 40 CFR-Parts 60, 136, and 261, 
Test procedures are from the 18119th edition of Standard Methods for the examination afWater and wastewater, Methods 
for Chemical Analysis of Water and wastes, 1979 (EPA) ASTM (Annual Book of Standards, Part 31, water, 1985), or 
Test Methods for Evaluating Sofid Waste (SW-84f3). 

The duplicate analyses and/or 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, 

8.'in 13NHICJtl3 1:>,[99-'[5l-8,[£ 81:91 6661/1:>11L0 



. \)41" Wal CaJUania AVe.D.e 
,.. R...., LA 71210 

~ (3") 215 00f0 
w· (101) ~ 
1O 
<I 
Q 



318-255-0060 
414 West California Ave 318-251-5614 FAX 
~,lJ\ 71270 800-256-4362 

July 14, 1999 

Mr. Wes Morgan 
E1 Dorado Chemical Co. 
4500 North West Ave. 
P.O. Box 231 
El Dorado, AR 71731 

Dear Mr. Morgan, 

Enclosed are the results of two 24-hr screening toxicity tests 
which were conducted for El Dorado Chemical Co. on June 23 -24, 
1999., using stormwater effluent collected from Outfall 004. The 
test species used in the 24-hour acute toxicity tests were the 
fathead minnow (Pimephales ~omela§) and the cladoceran, Daphnia 
pulex. 

The effluent sample collected from OUtfall 004 was found to 
show a.cute 24-hour toxicity to both test species, with lOOt 
mortality occurring within 24 hours. The observed mortality was 
probably due to the high conductivity of the effluent s~le (over 
11(000 mhos/em). Conductivity this high could result in the death 
of the organisms even in the absence of any toxic compounds. 

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. 

L0 39'V'd 8'V'1 13NHldi:13 PI99-T96-81E 81:91 665I/v1/LB 
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1.0 Introduction 

EarthNet Laboratories, Ruston, Louisiana, conducted two 24-hour 
acute screening toxicity tests for El Dorado Chemical Co in June 
1999 using effluent samples collected from Outfall. The species 
tested were the fathead minnow, Pimephales promela§, and the 
cladoceran, Daphn~ pulex. 

2.0 Method. aDd Katerials 

2.1 Test Methods 

All teat 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 c1adocerans were fed 
0.2 roillOO ml of standard YeT/algae diet prior to test 
initiation. 

2.3 Control Water 

Control water used in the 24-hour acute toxicity screening 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 four 
replicates of 10 organisms each for a total of 40 organisms per 
concentration. 

2.5 Sample Collection 

An effluent grab sample was collected from Outfall 004 on June 
22, 1999 by El Dorado Chemical Co. personnel. The sample was 
immediately iced to 40 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 sample was logged in, labelled with appropriate 
identification number, and warmed to 20° C. Initial dissolved 
oxygen{ pH, and conductivity measurements were recorded. 

2.7 Monitoring of Toxicity Tests 

Monitoring of the 24-hour acute definitive toxicity tests 
consisted of pre and post dissolved oxygen measurements, pHI and 
conductivity measurements. Survival was also recorded at the end 
of the 24-hour exposure period. A temperature of 20±10C 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 R.~lt~ fPd Di.cusaion 

The Outfall 004 data is summarized in Table 1. Both species 
(fathead minnows and cladocerans) experienced 100% mortality 1n 
the 100% effluent sample, while no deaths occurred in the 
controls. Thus the stormwater effluent sample collected from 
Outfall 004 was found to show acute 24-hour toxicity to both test 
species. The raw data sheets can be found in Appendix A. 

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

P~rcent Effluent Percent Survival 
Pimephal~§ prornelas Daphnia pulex 

Control 100 a * 
100 percent 100 o * 

* survival significantly different from control (p 0.05) 
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The effluent sample collected from Outfall 004 was found to be 
acutely toxic to both test species within the 24-hour test 
period. 

5.0 Xeee:rJPC88 

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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