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NTAONUGTION

Tha V. S. Environmental DProtection Agency's (EFAa) Yecent
implementation of the "Watar Quality-Bazed" approach for controlling
toxlcs in surface waters has resulted in the increased use of whola
effluent toxiecity testing throughout the U.S. EPA Region VI has
adopted EPA's policy by incorporating affluent toxiclty teating inte
selected discharge permits for Industries and municipalities
throughout Louisiana.

In those 1instances where un sffluent has been consistently
demonstrated to be toxie, EPA requires an effort almed at reducing
that affluent’s toxielity to acceptabla levels. A Toxieity
Identification/Reduction Evalusgion (TI/RE) ia the taool which is used
to accomplish that objective. A TI/RE ig a step-by-step, sequenced
procadure wnich is designed to chavractarize, and idmsally identify,
the toxie constitusnt(s) in 2 compler effluent tc datarmine the
sources of the toxicanu{s) and to implement toxicity reduction
mathods. The TI/RE proceas has bsen developed in response to tha
need for reducing toxlclcy in complex efflusnts, and impreovemsnts are
routinaly bLeing mads to TI/RE procadures and straregies.
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SACKGROUND

Viste Chemical Company (VCC)} s vpermitted wunder the National
Pollutant Discharge Eliminaction System (NPDES) to discharge treated
process water and stormwater into Bayou Verdine. Vista manufaetures
lineaxr alkylbenzene, synthetlc alcohols, ethylens, vinyl chloride
monomer, methyl chloride, normal paraffins, and ethoxylated alcPhols
at the Lake Charles facilities.

The NPDES discharge permit is effective £from April 3, 1987 until
Saptember 29, 1991. The permic (reglstyy number i1is LA0003336)
required Vista to conduct gquarterly acute blomonitoring tests for a
two year period which ended in 1989. 1In 1989 Vista was raquestad by
EPA Region VI (through & Section 308 raquast) to conduct menthly
chronic biomonitoring taests for a parlod of one year. These taat,
as well as the previous acute screenings and savaral other acute
tests performed by Vista, all showed some toxilecity to test oxganisms,

The plan presented here cutlines the steps and procedures Viates will
follow in conducting a TI/RE. The Toxicity Identification Evaluation
(TIE) already underway comprises Tiers I,II,III of the overall TI/RE,
(refar to Figura 1, Generalized TI/RE flowchart). This Plan has been
prepared for submittal to EPA Reglon VI as a part of Vista Chemical
Company’s Toxlelty Identification/Reduction Evaluation, This plan
was developed basad upon EPA’gs Industrial TRE protoecol,
Modifications to this plan may be incorporated based upon initial
findings from ragts conductad.

The goal of the Toxicity Reductlon Evaluation (TRE) portion of the
plan 1s to achieve "no observable effact"” of toxicity in ths final
affluent using chronic testing proceduras, Cnronle toxicity is
defined as a statistically significant difference between sgurvival
and/ox reproduction or growth of the test organisms compared to the
control organisms. The ten year low flow in Bayou Verdine requires
the tests to be performed at a 76% effluent concentration,

In overview, the TI/RE plan will ba conducted beginning with the TIE
phase. The TIE phase consists of characterization and ideally
identification of the toxicant or toxicants {n VCC’'s discharge. This
is followed by a TRE consisting of source identification, toxicity
reduction mathod evaluation and preparation of an implementatien
plan, The Toxicity Raduction Evaluation effore will primarily be
aimed at {dentifying the in-plant discharges or processes responsibla
for contributing mnon-treatabls toxicants to VCC's wastawatex
treatment facility, This will allow VCC to optimize, or modify in-
plant processes, or to pretreat process streams to achleve acceptable
toxlcity levels. Additional treatment procedures may be raquired to
reduce the effluent toxlcity to acceprable levels.

This plan, tha data generated in the TI/RE and all rasules, findings,
econclusions and recommendations are to be considered confidential and
the exclusive property of Vista Chemical Cempany.
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PaGJECT QRRANIZATION

Feciliriss, Zaysannal sod Ssyrvicas

VCC will select a consulting firm to prowvida all vroject management
and coordination for the completion zof the TI/RE. All facilircies,
parsonnel and services will be coordinataed and monitared by that
consulting firm with projsct oversight performed by VCC parsonnsl,

Tha consulting £irm chosen will have a diversity of patrszonnel and
axparience in ths disciplines of toxicology, chanmistry, chemical
engineering, and wastewatsxr treatment system dealgn sultable to
successfully complete the TI/RE. Tha toxlcity testing laboratory
will have a sufficlent in-house oxganism culturing capacity, testing
capacity and personnal ro accommodate the volune of toxicity testing
requirad to conmplete tha TI/RE,

Agency lialson and intsrdisciplinary ecordination will be the

regpongibility of VCC and the consulting firm, Toxicity tagting and
chamical analysis wiil ba performad by vreputable laboratorias,

Delinsation of Resvopnsibility snd Coordination Batwaesn Grouns

Tha VCC Project Manager will be responsibls for projact oversight and
will be the primary contact in gathering plant-specific data and
process information. The Project Manager for the consulting firm
will be responsible for directing the activitiss of the toxicity
testing laboratory, the analytical laboratory and the profassionals
that will makeup the Project Team Including chemical engineors, oivil
engineera, toxlcologists, chemists, and process englnesrs, Daily
interaction betwean team members will be crucial to successful and
timaly completion of ths TI/HE.

QALGG Progxem

Standard Qualiry Assurance (QA) practices that will govern gamplsa
collection, handling and testing procedurés, chain-eff-custody
procedurss, maintenance of ingtrument loghooks and £ilald legs will ba
employed at all times through sll phasas of this TI/RE, QA/QG
programg slready in place at thse toxieity teasting laboratory and
analytical laboratoriez will ba strictly adhered to threughout tha
projsct, Chronic rafersence texicant testing shall be completed
monthly througheut the project., As site speciflic procedures are
developad during the TI/RE, thess procedures will bs documented and
adhered to at all times. Beczause the constituents {n the toxic
affluent are unkncwn at cthis time, project-spescific quallty control
procedurag and checkpoints will have to be developzd as the project
procssds,
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Semple integrity will be of the utmost importance In the TI/RE;
therefore, strict chain-of-custody procadures will be observed at all
times, Samples will be tracked from the initlation of sample
collaction through the Isating procaduras, and thieugh report
preparation.

Analyrical Mathods

All chemical analyses will bse performed accordiung to EPA approved
mathods and any deviatiens from thoss msthods will be documented and
approved prior to use, Aquatic toxicity tastimg prctocols will be
performed according to the procadures outlined in Mathods £or

Measuring Acuts Toxicity of Effluents to Freshwater sand Marine

Organlsmg, by Psltier and Weber, 1985, EPA 600/4-85-013 and Short
Texm_Methods for Estimating Chronde Toxicity of Effluents ang

Racelvipg Wateys to Freshwater Organisms. Horning and Weber, 1985,
EPA, 600/4-85.014, Any daviations from these protocols will be
documanted.

The subsequent sections of this TI/RE Plan, present the planned
approach to performing thas TIE and TRE,

PHASE T TONICITY INENTIFICATION EVALUATION (TIE)

JASK 1: COLLECT, REVIEW AND EVALUATE EXISTING INFORMATION

The first tagk of the TIE is to utilize all e¢f the avalilsabls
information in developing a candidate list of suzpect toxicants for
VGG, Tha firat step of this task includes a review of V(C's
personnel and operationz, the contributing chemical progesaing units
at the facility and the Industrial wastewater treatment plants
(IWTPs). It will be vary important to continue to work ¢losely with
the operations and management personnel at VGG in ordsr to fully
understand the potential sources ¢f toxicity and ths operation of the
IWTPs. During this firat part of tha praject the tzan will reviwew,

Analytical data available that can be corralated to
gxlsting toxieity data,

Historicel offluent discharge monitoring data
{ehemical and blological).

Wasteustax treatment plant operation information,
Information on raw materials usad, catalyata, prosass
infeiaters, watey treatment chamicals, any by-products

produced In the process unlte, any £inal producrs that
may be in contact with wastewater,

g
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escriptions of contributions to the wastewater
trzacmant plant of the maior chemicasl processing

uinits,
. An undevstanding of the proczessas at Vista
. Other relevant hiscorical Informaticn.

Thege data will be evaluated by the Project Team members including
procass unglneering personnel, toxicologists, chemists, and chemical
anginesrs to evaluate any potentieal aources of toxiecirty,

Aftar this review, the team will avaluate the data and information
collectad, emphasizing the development of a candidate list of
potential toxicants or sources of toxlelty. This list of candidate
toxicants or in.plant sourcas will ba davelopad by:

Correlating available toxicity test results with
concentrations of any known tozicants found when
evaluating the influent/effluent cheml{stry data. For
example, L1f «toxicity correlates positively with
metals, surfactants, or polymer concentrations, those
compounda could becoma suspscts as potontial causative
agenta,

Examining the correslatieon of operational wupsets
(either process or IWIP) with the toxicity of VCC's
efflusnt. This will require detailed input on the
part of VCC enginearing, operations, and management
staff,

. Identification of any obviously suspect influents from
the various chemical processing unit inputs based upon
ex{sting chemical analysis data,

4 thorough Investigation of current housakeeping
practices will determine 1f washdewm procsduras,
nzintenanca procadures, turnaround  prooedureas,
dispossl procedures, . or any other operational
procedurss Rra contributing potential toxiocants to ths
wagtswats? straam that are currently unknowm oxr thet
VCC perscnnel ara unegware of,

The suspect sources snd agenta identified in this task will becoma
candidates for further evaluation in the subsequent tasks of this
program, Actual determination of the specific causative agent(s)
and the sources(s) of toxicity will be mads in later phasas of the
TI/RE. Paast experience of the consultants in industrial TI/REs and
discussions with VCC personnsl will guide the team in this effort.
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The team will =odify <this Toxleiry Identificsation/Reduction
Evaluaticn Plan, 1f nesdad, after the Plan has been reviewad by Vista
and rasgulatory agencles {(if requived).

IASK 3: INFAYATE TORICITY TISTINTG

Ths regulatory requirement for sampling and raporting imposed by
Ragion VI adresses the aquatie toxicity relatad requirements of the
Clean Water Act, Thesa regulatory requirements mandate that the
effluant from VCC’'s outfall must not demonstrate chroniec toxlcity at
efflusnt conaentraticns of 76 parcent or lacs to Geriodaphnia dubisg
and fathead minnows (Pilmephales oxoemelss) in 7-day reproduction and
growth tests, respactivaly., Whole effluent toxicity test data from
previous toxicity tasts demonstrate acute ag well as chronic toxicity
in VCC’'s final effluent, Acute toxlcity tests will be wusad
throughout most of the TI/RE, with confirmations using chronic
toxicity tests at critical decision points, If less axpsnsiva, more
rapld rests (such as 24-96 hour acute tests) ara found to corralate
well with rasults of conventional toxicity tests, the shorter tests
will bae employad as surrogates for much of tha program to track
toxicity.

In this task the following will bae accomplished:

U Evaluata toxiclty variability by performing a series (2-3)
of conventional chronie toxicity tests. Those test results
will be compared with short-term results to determine if the
short.«tarm results reflect the longar-term rasults,

. Detarmina the most gensicive test spaclaes (elither fathsaad
minnows, or Geriodaphnia dubja). If one species 1=
consistently more sensitive to the VOG'as efifluent, that
speclies will be usad In conduccting the TI/RE, with
occaslonal verification with the ectheyr permitred species,
Decisions on which spacies will be usad in tha TI/RE will
be made in conmjunction with VGG, At eritieal decision
points throughoutr tha TI/RE we will confixm our conclusions
with both permitted species.

TASK_4:_CONDUCT_TOXICITY
CHARACTERIZATION/IDENTIFICATION /CONFIRMATION

The cbjective of this component of tha TIE is to identify, or at a
minfmum characterize, the toxicant or toxicants in VCC's effluent, so
that the sources(s) of the toxicant(s) can be identified and an
appropriate strategy implemented to reducs effluent toxicity to an
accaptable level, This is an evaluation which, depanding upon the
results, could be completed after the following sequenced steps:
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Lsation of the effliuent toxficity according to
mica

2. Evaluation ¢f the role of candidate toxicants which were
identifiad in the analysils of the existing data and datocted
by ¢lars in the toxicliy characterization.

3. Tdzntlfication (to the aextant possibls) of tha toxieoant or
toxklzants.
4, Confirmavion of tha tdantifisd toxicant{s) or toxrie
charzeteristics,
SHARACTARIZATION

The toxleity characterization procedures will be primarily thoss

proviced by EPA; ‘"Mathode fox Agustic  Towlelty ITdantification

Evaluations: Phage I - Teoxiclfv. Characterization Procedures,” EPA
600/3-88/03¢4 Theze mathods arxe wsed o charxacreriza the

physical/chamical nature of the causative ctoxicanzs in an effluent
and to asuess the variabilicy In the characteristics of the toxis
constituents, It is anticipatad that a nuasber ¢f eharacterizatiaons,
perhaps over sevaral months, will be needed to chavasterizs the
nature of VC{l’s affluant roxicity. However, if the chavacteristics
of the toxicants {n the effluent are highly wvariable, both
qualitativaly and quantitatively, a larger numbex of
characterizations will ba nosded, A great doeal of flexibilizy {3
requived in carxying out this step of tha study,

VGC's effluent tomieity will he charactexrized ro determine thes
ganaral ehamical claae of tha toxicant ot toxicanta.
Characterizations will be performed to datarmine Lf VCC's offlusnt
toxizity is associnted with:

v filterable materialz,
. ergenic ot inovganic (anlonic or zationic) compounds,
. velatils organic compounds,
’ conpounds with toxicelivy affectad hy pH,
. oxldizable or reducible compounds,
’ persistant ox non-parsistent constituesnts, or
. chelatables mstalsg,
TUH,C02 8
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EVALUATION

During the raview of the existing data (Task 1), the team will
develop a candidate 1ist of suspect sources and toxicants, At this
point metals, surfactants, chlorine salinity, excessive hardness and
polymers ars tentacive candidate toxlcants. This list may expend or
shrink 23 mors information is obtained. The role of these and any
additional extremely strong candidates identified will be evaluated
in this task by one or more of the following procedures if their
chemlcal classe 1s deteoted in the efflusnt characterization
procedures:

. By reviewing exlsting data in the agquatic toxicology
literature to agcertain Lf the suspect agent(s) is likely
to be toxie to sithar tast spscies at tha lavals found in
tha efflusnt.

. By zremoving the suspect agent from the effluent and
determining 1f scme or all of tha toXicity 1is removed by
this step. Conversely, by reatoring the toxic agent to the
afflusnt and ascertaining whether the toxicity roturns at
thae antlicipated levols,

. By wvarying the levels of rthe suspect toxicant in the
affluent to determins if thare Is a correlation botween the
concantration of the toxicant and the effluent toxicity,

. By evaluating responses of different specles knowm to have
varylng sensitivities and toxicity symptoms to the suspect
toxicant.

It ia important to reccgnize in advance that pursuing a sugpect
toxicant while performing a complete toxicity characterization
ropresents a risk, becauss {f the susplclon ia incorreat, it will be
necessary to perform additional toxiclty characterizations in
addition to the effort expendsd in pursuing the suspect coxicant,

CHEMJGAL IRENTIEIGATICH

After characterization and raview of the existing data, thes naxt
steps are fractlomation followed by, {f possibla, chemical
identification of the causative agent(s), and then confirmatien of
the identified toxicant{(a), The basic fractionation procedures to ba
used will be those that have besn devaloped dv U.S, EPA. Tha choice
of the fractionation procedures usad will depend upon the affluent
characterizetion rssults, as well as upon species baing used in tha
torielty tsating for the TIE. A possibls combination of
fractionation procedures is also possible,
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Following isclation of the toxlc fraction or fractions, zcttempts will
be made to ldentify tha aspecific toxicant or toxicants. EPA’'s
"Hethods for Aquatic Toxicity Identification Evaluations: Phase II
Toxlclcy Tgentification Proceduresa", EPA/600/3-88/035, will be used,

Chemical f{dentification will be carried out using accepted standard

analytical chemistry techniques. Modifications of standard
analytical techniqueas will be devaloped and used when necessaxy.
CONFIRMATION

The final step in the TIE will be to confirm the toxicants which have
been ldentified., The mathods to bs used for the confirmation of the
constituants(s) responsible for toxicity will be those included in
the EPA's Generalizaed Methodology for Conducting Industriel TREs and
those presentad in EPA's "Methods for Aquatis Toxicitw Identification

Evalustiong: Phase III1 (Toxicity <Confixmation FRrocedurgs"
EPA/600/3-88/026), No single confirmations will be employed, It 18

important to vecognize that thie 1s a oritical step in the TI/RE
procesa. Sufficient time and effort will be taken to ensure that the
toxicants(s) identified are in fact those responsible for causing the
toxileity. It is far more reasonable to expend extra effort at this
point than it is to run the risk of making an error which results in
the implementation of ths wrong solution in the TRE phase.

TASK 3: REFORT TIX FINDINGS

Reports of the TIE investigations will ba submitted quarterly to VCC,
It 1s very difficult cto predict the duration of a TIE, although ona
year of investigation is net unusual in complex situations. Meetings
with VCC to report and disouss results of the TIE and to obtain
comments and suggestions for the subsequant TRE work will be held as
neaded throughout the yaax, The team will alse be prepzred to
discuaa the progress and results at any time with Region VI and the
Louigiana Department of Environmantal Quality.

PHASE IT - TOXIGITY REDUCTION EVALUATION (TRE)

The TRE phase can only be initiated following completion of the
toxicity identification phase. The scope of the toxicity raduction
phase will be highly dependant upon the results of the TIE, This
saction outlines the expected approach based on the following
scenarlos, each of which is poasible, depending upon the findings of
the TIE,

1. A reaadily identifiable towicant or limited number of
toxicants axe idantified. Thias finding has bean expsrienced

with soms TI/RE studisa, and penarally results in the moxt
straightforward approach to toriciry reduction.

TWH . 002 10
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2, A single class of compounds (1.s., wvolatila crganics,
chelatabls metals or reducible compounds are identifisd as
conelstently causing toxicity.

3. No singls elssz of compounds can be consistently correlated
with toxiecity. This outcoma may either be the result of a
nunmber of varisble scurces of coxicity, or a single, but
complex, source of toxicity. This is somatimes tha ottcome
of toxicity identification studies, and reflacts the raal
world problems of complex effluents.

SCENARIO 1 - REARILY IDRENTIFIABLE XQZIQANT

As a result of the TIE phase, it may be possible to readily identify
a2 single compound or a limited number of compounds as the ocause of
toxicity. If thig toxicant is a rather wbigquitous compound(s), such
as zine or & .surfactant, then the sources of the toxicant(s) will be
identifiad by analyzing their concentrations in the major influant
streams flowing to the treatment plant from the various chemical
processing units at VCC. These results will be evaluated, and based
on a mass balance determination, process stream concentration limits
would be suggested for those specific constituents, The unique
characteristics of each process stream at V(G may allow pretreatment
at the source; however, substitution or procesds modification are also
altexnative toxicity raduction optlons,

If the toxicant(s) 1s =2 less widespread compound, VCC's process
stresm data will be reviewed Iin an effort to determine the source or
sources of the toxicants(s), If a eauspeot process stream is
identified a sampling program atmed at that select source will bae
developed, If a suspect discharge {s not readily identifiable, the
team may design a process stream discharge study to mathodically
lsolate the source of toxicity at tha VCC facility by working
upstream throughout the discharge system., Such a study would only be
a last resoxt if all cther means of identifying rhe source of the
toxicant are unauccessful,

SCENARIQ 2 - SINGLE CLASS OF COMPOUNDS JDENTIFIED IN THE TIE

Because the causes of aquatlic toxiecity are often complex, 1t is
fraquently difficult to identify the specific compound or compounds
regponsible for the observed toxieity, However, toxiocity in soms
effluents is largely limited to a particular class ox classes of
compounds such as chelatable metals, nonpolar organics or volatile
organics, This clags would ba {dentified in the toxicity
characterization/fracrionation procedures.

Depending upon the particular toxic fraction or fractions, it may or
may not be poasible to readily identify the source or aources of ths
toxicants, For instance, if the toxlc fraction is a non-volatile
organic compound, and GC/MS identification suggests that the toxic

11
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fraction is a mixtura of compounds commonly used or produced st VCC,
VCC’'s chemical use and production daca from tha variousz processses
will be raviewsd., If thess compounda are found to be present in thea
effluent, then thess materials will be traced to their socurece or
sources and their prasencs and contribution te texicity confirmaed.
In addition, the individual percentages of toxicity contributed by of
each compound to tha overall toxiclty of the efflusnt would be
determined. '

SGENARIO 3 - NO SINQGLE CLASS OF COMR0UNDS INDENTIFIRD IN THE TIR

If tha TIE daterminss that the toxieity is either due to a widse
varlety of compounds, or that itz cauass 1is highly variabla (both
gquantitatively and qualitatively) ovexr time, source identificatrion
and subsequent reduction will be moxe complex, In this case, 1T may
be necessary to utilize toxicitcy testing alene to track the sources.
This can be particulariy diffiecult, becauses toxlcity in an untreated
procass discharge to the wastewater treatment gystem does not
neceasarily translate to toxicicy after treatment. Many toxicants
are highly treatable and therefore may be removed by VCC’'s treatment
pxocuss, Thus, even 1if an influent to the wastewater aystem ia
toxie, it is possible that the influent stream's toxicants axe
readily removed by ViC's treatmant, and are therafore not responsible
for the effluent’s toxieltry. Consequsntly, it will be necessary to
confirm each individual steam as a contributor to VCC's effluent
toxicity. This would bs accomplished either by tasting the suspect
process straams to verify that they are contributing toxicants to tha
IWTP, and/or by ildentificetion of the toxiec process stream(s) by
selectiva rtamporary isolatlon of each process stream within tha
collection system ({f posslble).

Toxiclty tracking using pilot scale treatment is another alternative
for determining ths sourca(s) of pass-through toxicants. As
discugsed above, dua to the differential treatability characteristics
of constituents rasponsibla for toxieity, the toxicity of any given
influent stream dischaerging to VCC's wastewater treatmant system will
not nacessarily directly relate to towicity in VCC's discharge., I
necassary, the toxlcity of both VCC's effluent and rcthe varlous
influent astreams will be testsd to datermine VCC's toxicity removal
efficiency. Assuming that only a significant portion of the influent
toxicity is removad by the trestment process, toxiclty tracking will

be necessary. In order to verify that a given process is contributing
to toxilelty at the end of the pipe, and to enable VCC toe devaelop
process stream treatmant reguirements, treatabllity of the waste
streams may be evaluated, This could be accomplished by urilizing a
pilot scale simulation of VCG’s treatment system and individually
"gpiking" the procass stream wastes. The pllot plant would duplicate
VCC'e wastewater troatmont systems, snd would be allowed to operate
for savaral days until it has stabilized, Parallel bloassays would
be run with actual planct effluent *to assure similar toxlcity
traatabiiity is achieved. Wastewater from sslacted suspesot process
straams would then ba spiked ints the pilot plant at wvarying
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concantrations, and the impact on effluent toxiclty would ba
determined. Toxic streams will be identified azs thosge contributing
refractory or pass-through toxicity when treated by the plilot plant.
Pllot testing methods ara very complex and will only be used if
other, more direct mathods are inconclusive in determining tha causs
of toxicity, or ineffective at reducing toxiefey.

TQRICITY RERVCTION HEITHOD EVALUATION

Based upon the results of the TIE and the earlier stagas in the TRE,
the team will evaluate the wvarious alternatives for toxicity

raduction. Optiong such as pyocess mcedification, chemical
substitution, improved housekeeping practices and others will be
considered, The process modification testing could be conductad

utilizing the pilot plant descyxibed above, and depending upon the
nature of the toxielty, various operating conditions would be
manipulated, Utilization of the pilot system will alse allow
determinations to be made regarding the impact of these modifications
on othar operating parameters and the ability of the treatment system
to  meet numarical discharge standards as well as toxiolty
requiraments. The most economical (including both implementation and
operatlion and malntenance costs) and effective approachss will be
recomnended, as well as sny alternatives which may exist.

Removal of toxicity at {tas source is normally preferable to end-of-
pipe treatment, This is consistent with EPA’s developing waste
minimization and pollution prevention philosophles, and is usually
the most economical and effective alternative. However, should it
prove to be impossible to obtain tha raquired toxieity removal at the
source, pretreatmsent of process streams or final effluent treatment
will be evaluated.

The effectiveness of pretreatment of individual processz streams at
the plant would be evaluated using the pilet plant in conjunction
with appropriates pretreatment techmnologles, Post treatment options
gsuch as activated carbon addition, modifications to the management
proceduras for the wasrewater treatment facilicy, or other options
would also be tested cn a pillot scale utilizing plant influents. The
most appropriate treatment option(s) would te recommended based upon
these investigations,

PRELIMINARY SCUHELDULE

Vista plans to accomplish this TI/RE in a stepwisa fagshion. Phass I,
the TIE could requirs up to 1 year, while Phase II (the TRE) could
require up to 12 months. The following is a tentativae schedule:

It is important fox all parties to recognize that flexibility in the
schedule is extremely important in this investigation., Thare is no
way of knowing at this point how difficult or simples the
ldentification and reduction of toxicity will be., Therefore, the
schedule mugt remain flexible Iin ordey to allow the investigation to
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proceed in a loglcal, step-wise fashion so that Vinta's resources are
utilized {n the moet cost effectiva mannear,
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Lask

Phase I,

TIE

Task 1, Site visit and Daca Roview

Task 2, Prepare TI/RE Plan
Simultanssusly

Task 3, Routina Testing
1990

Task 4, Toxieity Charsctaerizationn/
Identification and Gonflrmation

Tagk 5, TIE Report

Phase II, TRE

Causative Agents and
Source Evaluation

Pilot Plant Design and Stert Up
Process Stream Survey az Approprlated

Pilot Plant Operations

TRE Raport

DE":UQSFS)
SCHEDULE

Skarys Tige

January 1980

Te be Conducted
wirh Task 1

Fabrusry l-iareh 1

March 1l-December 1

129¢

4

Decembay l-January 1

1991

Subsotal for the TIE

January 1 -
April 1, 15%%1

April 1 -
July 1, 1991

July L -
Novembay 1, 1991
Novaubar

]_ -
Dacembar 3

1, 1991

Subtoral for the TRE

Duyeation

month

menth

ronth

morniths

1 month

12_renkha

2 months
3 months
4 months
2 months

12 _menthe'

1 This is & reasonable operational time in which ussble results can be antlcipated;
aschedule could be reduced or extended, depending uporn the vesults of the TIE and TRE.

ths
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TO: Biotoxicity Team Members

FROM: Wendy S. Call, Houston
DATE: March 16, 1990

SUBJECT: CONFERENCE CALL MEETING MINUTES -
Interoffice MARCH 14, 1990 MEETING
Communication

The following team members were present:

LCVCM - PLF SVC DRB
LCCP — TRB
R&D - AMN GLR
Houston - TWH WSC

The objective of the meeting was to review Battelle's TI/RE
plan. The comments of the team members are recorded below.
The page, paragraph, and sentence numbers refer to Battelle's
TI/RE plan with the cover letter dated February 19, 1990.
Unless otherwise noted, 2nd paragraph refers to the 2nd full
paragraph on a page, not counting a paragraph continued from
the previous page.

The team noted that the Battelle plan seemed to be more of a
proposal to Vista than a plan we can submit to the agencies.

TWH - Pointed out that Battelle references the EPA document,

"Methods for Toxicity Reduction Evaluations: Phase I -
Toxicity Characterization Procedures.™ This is on p. 7 at
bottom. Battelle also references ©EPA's Generalized

Methodology for Conducting Industrial TREs and EPA's Phase III
Document (Toxicity Confirmation Procedures.) These are on p.
9, 3rd paragraph. Action Step: All - Read the Generalized
Methodology document before the next meeting.

DRB - Concerned that we need a more generic document so that
any other company could execute the plan even if they did not

write it.
BRMN - Cover letter, 2nd paragraph, last sentence. This
sentence is wrong. Needs to say that the regulatory agency

(EPA Region VI, not LDEQ) has imposed chronic toxicity
testing, not chronic toxicity limits.

DRB - Only Region VI has requested anything from Vista. LDEQ
has not requested anything. We don't even have a State
permit.

TWH - P. 2, 3rd paragraph, 2nd sentence. "The objective of
this TI/RE is to reduce the acute toxicity in VCC's effluent

to acceptable levels (one acute toxic unit)." This is not
agreed upon by Vista, and it is not even right.

CWH Q00009878



DRB — Same reference as directly above. We need to state up
front the main goal of this TI/RE, which is NROEL (no observed
effect level.)

DRB - P. 2, 2nd paragraph, last sentence. "Modifications to
this plan can be incorporated based upon comments from Vista
and EPA Region VI." Strike the phrase, "and EPA Region VI."

The EPA agency will not approve the plan so we will not invite
their comments.

PLF - P. 4, 1st paragraph. Nothing spelled out about
confidentiality. The subject of confidentiality needs to be
included somewhere in the document.

AMN ~- P.4, 1st paragraph. This is just a lecture on team work
and should be deleted altogether. Team agreed.

PLF - P. 5, last sentence of paragraph continued from previous

page. "In addition, over the next several weeks VCC has
agreed to supply Battelle with a list of chemicals used in
cooling tower treatment and wastewater treatment." Who 1is

doing this? Action Step: SVC and TRB will collect this info
and send to Battelle.

PLF - P. 5, last paragraph. Asked AMN if R&D will be able to
assist in some of the toxicity evaluations.

DRB - P. 6, 1lst paragraph. Change "...been reviewed by Vista,
EPA Region VI, and LDEQ." to "...been reviewed by Vista and
regulatory agencies, if required.®

AMN - P. 6, 2nd paragraph, 1lst sentence. Strike "and of the
Louisiana Department of Environmental Quality (LDEQ).

TWH - P. 7, 1lst paragraph, last sentence. This is unclear and
implies that confirmation of the identified toxicants is not
a reguired step in the TI/RE.

AMN/DRB - P. 8, 1st paragraph, 2nd sentence. "At this point
in time metal, surfactants, chlorine, salinity, excessive
hardness and polymers are tentative candidate toxicants." 1Is
this necessary or recommended to have in the TI/RE plan?

WSC - P. 8, last sentence. Strike this sentence.

PLF - P. 9, 2nd paragraph, 2nd sentence. "Generally, we will
use EPA's Phase II Toxicity Identification Procedures." The
generally implies that they will use some other procedures
besides the EPA procedures. What are these other procedures
and are they approved by the EPA?

DRB - P. 10, 2nd paragraph. Of these three scenarios, which
one does Battelle see more often?
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DRB - P. 11, 1st paragraph, 2nd sentence. Change "...,
Battelle will develop a sampling program aimed at that select

source." to "..., a sampling program will be developed aimed
at that select source." This will make the plan more generic.
PLF - P. 12, last sentence of paragraph continued from the
previous page.

svc - P. 12, 1lst paragraph, last sentence. "...identification
of the toxic process stream(s) by selective temporary
isolation of each process stream within the collection
system." The feasibility of this temporary isolation is
questionable.

DRB - P. 13, first full sentence of paragraph continued from
the previous page. "This will be accomplished by utilizing
a pilot scale simulation of VCC's treatment system...."
Concerned that we may be locked into this pilot testing. We

need to get Battelle to list the other possibilities besides
pilot testing.

\\\

ACTION STEPS

All - Read the Generalized Methodology document before the
next meeting.

SVC/TRB - Collect the information on the chemicals used in
cooling tower treatment and wastewater treatment and send to
Battelle.

PLF - Get other companies' TI/RE plans.
PLF - Schedule a conference call between the team and

Battelle's Mick DeGraeve to convey our required revisions.
Inform everyone of the meeting time.

The next regular Biotoxicity Team Meeting/Conference call has
not been scheduled yet.

%Jmeﬁé yis

Wendy S. Call
Process Engineer

DISTRIBUTION
LCVCM - PLF SVC DRB
LCCP - TRB

R&D -~ AMN GLR
Houston =~ TWH
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Interoffice
Communication

To: Distribution

From: A. M. Nielsen

Date: February 15, 1990

Subject: MINUTES OF BIOTOXICITY TEAM CONFERENCE CALLS
ON JANUARY 29, 1990, AND JANUARY 30, 1990

Attendees:

Paul Fetzer LCVCM

David Booth LCVCM

Sandra Corkran LCVCM

Theresa Bell LCCP

Tom Heller PED - Houston

Wendy Call PED - Houston

Chuck LeVesque GED - Houston

Allen Nielsen R&D - Austin

Geoff Russell R&D - Austin

Business:

1. Cooling Tower Study Status -

o0 000 >

Drew testing results on 4 chemicals -
96 hr. LCsy for NagMo = 54.8 mg/L:
Less toxic than zine

Do not know how much is in our effluent
Drew Polymer flocculent 96 hr. LCys = 320 mg/L
Drew currently using zinc in their cooling tower treatments

Action Steps:

1. Theresa Bell will send R&D information on dosages, names and samples
of Drew Chemicals for confirmation toxicity testing.

2.  R&D will do toxicity testing on molybdenum.

B.
.
°

Dearborn Grace Study
ENSR is doing testing.
Both proposed chemicals are being tested in chronic toxicity tests

(fatheads, Ceriodaphnia),
Chemicals will be mixed in well water, tested separately in well water
and at a variety of concentrations.

Houston assignments for Cooling Tower Project
Doug Landgrover (PED); Chuck LeVesque (GED)

CUWH QO000%381
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Nalco activities
To present their plans on 2/2/90. Nalco presently treats all cooling
towers but alcohol. Drew treats alcohol cooling tower.

° D

®  Nalco may be more amenable to paying for toxicity testing if Grace
appears to be getting a shot at the LCCC business.

F. R&D Membrane Work

. Testing on metals not done yet, but membranes are available which
will separate heavy metals from water.

G. Plant Test

. Portable tower testing will be done once a candidate treatment scheme

has been found.

2. Metals in Effluents

A. Copper
. Ranges 0.05 ppm to 0.01 ppm in 001 effluent. Chronic values are
10-50 ppb as reported in EPA "Gold Book".
®  R&D confirmed that copper is toxic at 12 ppb even with acute testing.
Action Steps:

1. R&D to confirm toxicity of zinc, copper, calcium, nickel by mixing into
dilution water and then backing out individual components.

2.  P. Fetzer will get current effluent metals data together and share with
team and Battelle.

B. Calcium
. Ranges 800 - 1,400 ppm in 001. R&D LCsg at 1,100 ppm. Dickson
LCsy at 800 - 1,200 ppm.

L Conclusion: Calcium could be an intermittent problem.

° PED is looking at possibility of changing from HCI to Cl; so as to
eliminate the necessity of neutralization.

?\0/ L S. Corkran is working on Mg(OH); neutralization.
L T. Heller is evaluating the use of soda ash (Nay;CO3) neutralization.
Action Step:

T. Heller will check with Baltimore plant to learn about their evaluation of
soda ash evaluation.
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Zinc
How much zinc is in sludges will be determined in R&D "quick &
dirty” treatability test.

Zinc appears to be a higher priority than calcium.

No money is being spent in methyl chloride area. In fact, the meter
at WAL is broken and plant is not willing to fix it.

Some Zn is getting into the effluent from the limestone used to
neutralize HCL

3.  Use of Saltwater Species for EPA Chronic Toxicity Testing

EPA may let us use a saltwater species.

It may more accurately reflect the true environment because of tide
intrusions in the Bayou Verdine.

R&D will evaluate setting up saltwater species testing.

Action Step:

Geoff Russell will compare and evaluate all saltwater and freshwater comparison
data that we have on hand to determine if there is a need to switch to saltwater

species.

4. Battelle Status

Action Steps:

° A. M. Nielsen to issue letter to J. Friend and V. Weiss by 2/15/90 explaining
that R&D efforts will help support, direct and confirm, but will NOT replace
Battelle’s TIE work.

. T. Bell will have a checklist developed to correlate plant conditions during

toxicity tests. This will be ready before next set of samples are shipped
to Battelle.

L] First reporting will be 2/16/90 at 10:00 a.m. Eastern, 9:00 a.m. Central
time, P. Fetzer will set up the call.

L ENSR will still do monthly chronic tests.

5. Reporting of Battelle’s and Toxicity Team’s Activities

Step 1-
Step 2-

Progress report and billing from Battelle
Conference call with Battelle
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Step 3- A week later, issue report to management on Battelle’s and Biotoxicity
Team’s activities. The report will be issued by P. Fetzer with
appropriate review by Biotoxicity Team.

Distribution of Report:
LCCC Plant Managers
C. Watson
J. Roheim
Team Members
G. Hopkins
M. Hayes, Plant Environmental Coordinators
T. Grumbles/J. Ledvina
C. Dutra

6. Cooling Tower Treatment Coordinator

The team strongly felt that someone needed to be overall Cooling Tower
Treatment Change Coordinator since so many interrelated activities are
going on.

It was suggested that Curt Watson get someone designated to be this
coordinator.

Action Steps:

T, Heller will contact C. Watson and G. Hopkins about getting this coordinator
selected by 2/15/90.

- There needs to be a coordination on potential areas of solution to Cooling
Tower issue.

1. Changing of Cooling Tower chemical treatment, or

2. End of pipe metals removal.

3 Removal of zinc from methyl chloride unit or from neutralization
pit.

4.  Potential capital and operating costs to make either of these options
work.

7. Other Battelle Issues

Action Step:

P. Fetzer will send to team members before the 2/16 conference call, a copy
of the TIE proposal written to Vista management in 10/89.

8. Toxicity Team Action Plan

The team agreed that of the major segments of the Biotoxicity Action Plan,
the team had control only over Item A (TIE/TRE work by Battelle and R&D)
and Item E (propose alternate test species to EPA/DEQ). Team has no control

CUH Q00009884
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over Item F (selection of an alternative outfall). The team can make
recommendations on Items B (Cooling Tower Treatment), calcium, zine, and
copper reduction.

It was agreed that the team would concentrate on Items A and E.

Allen M. Nielsen
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To: Distribution

From: T. R. Bell
Date: January 24, 1990

subject: Minutes of Biotoxicity Team Conference Call
Interoffice on Jdanuary 15, 1990
Communication

Attendees:

Paul Fetzer LCVCM
Sandra Corkran LCVCH .
Duane Every LCCP
Theresa Bell LCCP

Alan Nielsen R&D-Austin
Geoff Russel R&D-Austin
Tom Heller PED-Houston
Wendy Call PED-Houston
Business:

I. Cooling Tower Study Status
A. Background

« JF told MLA, superintendent of the LCCP Ethylene Unit,
that we need to get zinc out of the cooling towers.

« The effluent biotoxicity is the driving force.

- WSC: TRE may show that zinc is not the oniy cause
- AMN: R&D has confirmed that zinc is a problem

« Currently, Nalco is our main supplier of the zinc based
cooling tower additive.

- MLA has contacted a number of vendors and has suggested
that we work with Grace.

« Grace is using this formulation, or a similar one, at
- their Lake Charles Complex.

. Due to the expansion work in the Ethylene Unit, the
cooling tower test would need to be done at another
cooling tower in the LCCC.

« TWH: We must prove that our cooling tower is toxic due to
the zinc additive.

- We sent an effluent sample of our current treatment

system out Wednesday, to get chronic toxicity
testing to prove zinc is a problem.
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Distribution
January 24, 1990
Page 2

B. Comments on Grace

» PLF: We have told the vendor that we must get chronic
toxicity data on their treatment process.

e Grace is willing to do the testing, and pay
for it. ENSR is doing the testing.

- We have seen the data which shows toxicity present at
very low levels and has a very unusually shaped data
distribution. The data is contradictory. The high
dilution samples showed no toxicity, while the lower
showed toxicity.

- Grace is willing to retest. They feel they know the
reason for their toxicity. They will split the next
samples into 2 different segments (4 samples), testing
each component separately, at treatment Tevels, in
dilution. The sample for component #1 was sent on 1-
10-90. The sample for component #2 was sent on 1-15-
90. The results should be back the week of 1-22.

e If the individual sampies show a Tow level of toxicity,

Grace will bring in a portable cooling tower unit to
obtain corrosion data.

- We will supply a flowrate and a heat flux for our
metallurgies and they will do coupon testing on 3 sets
. of conditions at a time. There will be no cost
involved to Vista aside from utilities, water, 1ab
analyses on BOD and €C0D, and the time of team members.

- They will measure the coupon corrosion over a 1-2
week period. They will test all of our metallurgies
at their most critical levels. They will run our

current treatment process in their unit to get base
Tine data.

- Their test will not mess up Battelle’s TIE work because
their chemicals will not get into our effluent until
actual cooling tower test.

- If they pass everything, they will want a cooling tower
to treat. The available cooling towers in the complex
are:. .

LCVCM LCCP-Ethylene
LCLAB LCCP-Alcohol
LCLAB is a likely candidate.

- The Alcohol Unit uses a Zinc-based Drew system. Alil
other units use Nalco Zinc-based.
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Distribution
January 24, 1990

Page 3
- At this point, if everything looks good, the team
suggests taking the effluent from the test cooling
tower or portable unit and see what biotoxicity tests
show.
2 - We need to write down the criteria for acceptability of

these test chemicals.

- TWH-need a group of people who will look at test
results and evaluate, such as Chuck Leveque and
operations.

- SVC will take to Jim Paisley, the VCM Plant inspector,
and specify an acceptable corrosion rate. She will
also ask the other plants to supply operating
conditions and acceptable corrosion rates, prior to the
portable cooling tower test.

- We will submit test results back to people after test
has been run.

C. Other Items

« No formal presentation has been made to management about
this. The cooling tower test and biotoxicity testing will
be mentioned in the Environmental and Wastewater Meeting
with R&D on Wednesday.

- DAE: Why have we Timited ourselves to using Grace?

- PLF: Grace is the only one that showed promise. They
have an industrial application in the same water.
However, we will work with any vendor which will show
that the effluent from their cooling tower treatment is
not biotoxic and will pay for their biotoxicity
testing.

- WSC: Cindy Gross had just started to work with Drew on
their molybdate program. It seemed to have potential.

- PLF: AMN might want to do some molybdenum toxicity
testing: Acute testing for glimmer of hope.

% - Nalco is aware that we want them to do testing, but
they want us to pay for it. They are aware of their
toxicity, and want to talk to us at their next
quarterly review with Operations.
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« DAE: We asked Drew to do some acute testing for us.

- They had data on rainbow trout but not Daphnia. They
haven’t gotten back with us yet.

- DAE will get the information on the valances and
concentration of the molybdenum, as well as the acute
testing data if it was done.No chronic testing was
requested.

IL. Biotoxicity study and compliance: Geoff Russel

A. We decided to Took at heavy metals, and determine their acute
toxicity:

1. 48 hr LC,, on Daphnia Magna

Concentration (mg/liter)

Vista Literature Gold Book
Compound LC,, LC,, Chronic
Calcium 1100
Zinc 0.42-0.5 '
Nickel not toxic 1.4 0.16
fead 0.25 0.082
Copper 0.012 0.018 0.012

1 mg/Tliter was the highest concentration tested for
nickel. However, our outfall runs about .02, which is not
very high when compared to the reported values.

« We don’t have Eﬁé% historical data for copper. We have
never been asked to monitor for this. One valfe seen was
0.05 which is 2-3 times the acute and chronic levels.

This raises the flag for copper. We have several sets of
data from ENSR. PLF will check into this data.

2. A typical effluent mixture was made using an average
concentration of jons.

« A dilution test was run with this effiuent. A 61% LC,,

for was seen for the mixture, indicating an acutely
toxic effluent. There was not enough data to
determine if zinc is major contributor.

« A similar test was run on a simulated effluent with a
salinity level of 4.5. A 51% LC,, was seen.
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II1.

. Summary of the data presented:

Calcium seems to be less of a problem than originally
thought. We were about twice the concentration that Ken
Dickson indicated would be toxic.

- PLF: We did some testing in summer ‘88, where we had a
GSRI raise the total hardness of the water up to 1200
to 1400 parts. The Daphnia survived and thrived,
giving essentially the same results as the control.

Zinc seems to be a major problem. This is supported both
by 1iterature and R&D values. Our normal zinc level is
about 5 times the nominal acute level. GLR will verify
the zinc problem.

We may want to get more data on copper. PLF will check on
ENSR data for typical levels.

AMN: It would be good confirmatory data to back out each
component and see what is actually causing the toxicity.
VWW requested that we test the toxicity of the normal
concentrations of these jons on the bacterial populations
that would be found in the ASU or lagoons. There has been
no effect from the zinc or nickel, at these concentrations
on the bacterial mass.

Chlorides

- TWH: Were chlorides a concern of the plant? The
wastewater team is looking at running the wastewater
from the whole complex through VCM’s ASU.

- PLF: It was more from a salting out effect, which would
tend to make the sludge float instead of settling out.
But it might not hurt for AMN to Took at high chloride
levels, about 3000 ppm to start with. The sewage
studge may have to be acclimated to the high salinity.

AMN will be bringing in sludge vendors on Thursday and
Friday. TRB and SW will take them around the plant.

Other Items

A. We will postpone talking about the biotoxicity study,
compliance issues, potential study plans and implementation
study until the next time. The next meeting will be at 8:30
AM Thursday, January 25, 1990.
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B. Most group members feel that there is a lack of communication
of what this team is doing to those outside the team. A
better method of communicating ideas to the rest of the
company needs to be developed, especially where management is
concerned.

Need to get more intrateam communications.

Need to have better communications with R&D.

Need to keep management appraised of our progress.

Try to get Curt Watson involved in next meeting.

Present biotoxicity team efforts at the meeting with R&D
and LCCC management at the meeting on Wednesday.

ACTION_ITEMS:

1.

DAE will contact Drew representative to get concentration,
valence and biotoxicity data on their molybdate program.

PLF will obtain typical and historical copper values of the
effluent.

AMN will test copper and zinc further, as well as leave out
single components to determine what ion is causing problems. He
will also test high levels of chlorides for biotoxicity.

Group members will review letter on the Biotoxicity Study and
Compliance Issues, and be ready to discuss it at the next
meeting.

TWH will approach CW about attending the next biotoxicity
meeting.

Q§§V1+Jax; R GeCR
T. R. Bell

Distribution:  JF PDC CRD GLF MLA JCS FBS - LCCP

PLF SVC DB GGB - LCVCM
VWW JRR JEH FLR DLW DAP PAM - Austin
TWH WSC CW - Houston
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To: Distribution

From: A. M. Nielsen

Interoffice
Communication

Date: January 2, 1990

Subject:

Attendees: 12/20/89

Paul Fetzer
Doug Fodge
Sandra Corkran
Tom Heller
Wendy Call
Theresa Bell

A. M. Nielsen
Don Wharry
George Hopkins
David Booth
Charlie Dutra
Jim Shamburger
Gary Foshee
Graham Bacon
Pat Morris
Dave Penney
Duane Every
John Roheim
Ken Dickson

LCVCM

ChemGen Corp.
LCVCM

Vista PED Houston
Vista PED Houston
LCCP

Vista R&D Austin
Vista R&D Austin
Vista PED Houston
LCVCM

LCCP

LCCP

LCCP

LCVCM

Vista R&D Austin
Vista R&D Austin
LCCP

Vista R&D Austin
North Texas State

MINUTES OF BIOTOXICITY TEAM MEETING 12/20/89

(318)494-5067
(301)330-4101
(318)494-5026
(713)588-3886
(713)588-3863
(318)494-5262
(512)331-2461
(512)331-2464
(713)588-3976
(318)494-5031
(318)494-5347
(318)494-5446
(318)494-5156
(318)494-5025
(512)331-2442
(5612)331-2468
(318)494-5817
(5612)331-2462
(817)565-2694

An overview of the R&D environmental effort was given by J. R. Roheim (see
Attachment 1). A. M. Nielsen explained R&D’s commitment to biotoxicity testing
(Attachment 2) and D. L. Wharry showed the progress being made with
membranes for treating waste water (Attachment 3).

Business

Sandra Corkran reviewed the history of the biotoxicity team.

P. Fetzer reviewed the status of 308 - Letter Testing.

] ENSER has had problems with fathead minnows recently. They are
experiencing some sort of micrabial infection. ENSER is now getting new
cultures which should be free of infection.
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Minutes of Biotoxicity Team Meeting 12/20/89
A. M. Nielsen
Page 2

December testing shows:

Toxicity threshold Outfall 7-day LC50

Zn 80 ppb 400-800 ppb outfall - 38%

Ni  8-13 ppb 40-80 ppb Bayou Verdine
8 - 100%

Recently the methyl chloride unit was running and Zn*2 was up to 600
ppb in the outfall.

Paul Fetzer reports that Grace has a cooling tower treatment system that
is free of heavy metals.

J. Roheim suggested that the team push ahead and do an in-plant test
which would determine if the Grace system works.

A copy of the most recent biotoxicity and chemical analysis done in response
to the EPA letter of June 9, 1989, requiring chronic biomonitoring, Zinc
and Nickel analyses. (See Attachment 4)

A copy of questions from Battelle for the kickoff meeting on January 5,
1990 is Attachment 5.

Action Items:

1.

2.

Ken Dickson to visit Austin on January 4, 1990.
A. M. Nielsen to:
- Visit ENSER in early January.

- Contact Dow people to learn what they did to solve their toxicity problems
internally.

- Review with new metallurgist (Chuck Leveque) problems associated
with replacing zinc in cooling towers.

- Find acute/chronic aquatic toxicity of magnesium.
Team to come up with strategic plan for presentation to management.

P. Fetzer will provide physical chemical data on effluents, existing toxicity
data to Battelle.
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Minutes of Biotoxicity Team Meeting 12/20/89
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5. Wendy Call will provide information on streams which bypass WW’I.‘P,
and biocides being used to Battelle.

6.  Sandra Corkran will provide Battelle with any instream biological data
on fish or invertebrates collected over past 2-5 years, information on
herbicides, pesticides or fungicides used throughout the facility.

7.  Tom Heller will provide future plans for WWTP to Battelle.

8. Battelle will also be given a copy of the basis of study, source survey,
basis of design and basis of bids for the WWTP modification plan.

8.  P. Fetzer to get a more complete explanation of the Grace cooling tower
treatment system to the team and a proposal for carrying out an in-
plant test to determine if the Grace system will work.

AW Hidion

A. M. Nijelsen

Distribution:

AUSTIN, V. W. Weiss, J. R. Roheim, J. E. Heinze, G. L. Russell, D. L. Wharry,
D. A. Penney, P. A. Morris; HOUSTON, T. W. Heller, W. 8. Call, G. E. Hopkins;
LCVCM, P. L. Fetzer, S. V. Corkran, D. Booth, G. Bacon; LCCP, T. Bell, C.
Dutra, J. C. Shamburger, G. L. Foshee, D. A. Every

CONSULTANT, Ken Dickson




