Exanpl e

TOXI CI TY | DENTI FI CATI ON EVALUATI ON
I nt roducti on

Conpany X has conducted a series of eight definitive whole effluent toxicity
tests using two aquatic species. The test results have shown that, after m xing,
the ef fluent is not chronically toxic to either species at concentrations all owed
in the conpany's NPDES pernit. However significant acute toxicity (defined as
48 or 96-hr LC50s less than 100% effluent) is consistently observed for both
Ceri odaphni a dubi a and fathead ninnows. A summary of the acute toxicity results
i s shown bel ow (expressed as 48 or 96-hr LC50 in percent effluent):

Ceri odaphni a tests 42 45 16 33

Fat head m nnow tests 94 94 67 28

Concurrent chem cal sanpling done indicated that much of the toxicity observed
to date has been associated with chloride, sulfate, and anmonia in the effl uent.
At | east one other yet-to-be-identified toxicant was al so thought to be present
inthis test.

A Phase | Toxicity ldentification Evaluation (TIE) to further eval uate potentia

toxicants in the effluent was initiated. This TIE used fathead m nnows as the
test animal, since the latest round of tests indicated that fish were the nore
sensitive of the two species and that all of the toxicity to fish could not yet
be accounted for. Only acute toxicity was evaluated, since neeting chronic
toxicity limts does not appear to be a problem for the conpany. The TIE
procedures used in the study were adapted from those recommended by U. S. EPA
( EPA/ 600/ 6- 91/ 003) .

Met hods

The TIE was initiated using a single sanple collected fromoutfall 001. Initial
testing of this sanple indicated that nortality to fathead m nnow | arvae occurred
very rapidly (100% nortality within 3 hours). This sanple had the follow ng
chemi cal characteristics:

pH = 9.3

conductivity = 8600 uS

total ammonia = 6.0 ny/l
sodi um = 1500 ny/|

sul fate = 3750 ny/|

chl ori de 550 ny/|

har dness 30 mg/l as CaCO3
alkalinity = 450 ng/l as CaCO3

The effluent sanple was treated in the foll owi ng ways:

No treat ment

Exposure to zeolite for 60 m nutes

Fi ne- bubbl e aeration for 60 m nutes

Sul furic acid addition to lower pHto 7.0

Exposure to powdered activated carbon for 30 m nutes
Addi ti on of EDTA chelator (50 ng/l)

Addition of sodiumthiosulfate (15 ng/l)

Renmoval of surface active agents (see bel ow)
Filtration through a 47u cellulose filter
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Seven larval fathead minnows (less than 24 hours old) were exposed to each
treatment and examned hourly for nortality. For rempval of surface active
agents (surfactant treatnment), the effluent was aerated vigorously in a sl ender
vial for 60 mnutes. Once aeration was conpl eted, the water was qui ckly si phoned
of f and replaced with noderately hard reconstituted water. Deposits of solids
associated with this "sparging" process (generally defined as surface active
agents) were usually present on the sides of the vial. The vial was then
stoppered and shaken so the vial sides were conpletely rinsed free of all
potential surface active agents. This sanple was then tested for toxicity. A
positive response would indicate that surfactants renoved in the treatnent
process coul d be recovered in the dilution water. The technique is described in
EPA/ 600/ 6- 91/ 003.

Resul ts

No treatnent - 14% nortality the first hour
57% nortality within 2 hours
100% nortality within 3 hours

Zeolite treatnent - no nortality the first 17 hours
28% nortality after 72 hours

Toxicity was significantly reduced.

I ndi cates that ammoni a was responsible for

at least sone of the observed toxicity.
Ammoni a was reduced from6 ng/l to 2.5 ng/l
Conductivity was al so reduced, indicating

that zeolite may have al so renoved ot her ions.

Aeration - no nortality the first 2 hours
43% nortality within 4 hours
100% nortality within 17 hours

Toxicity was reduced somewhat. The effect
of the treatnment was relatively mnor. A
slight degree of amonia renmpval could have
occurred. Volatile substances were probably
not responsible for toxicity.

Lowered pH - no nortality after 4 hours
57% nortality after 72 hours

Toxicity was significantly reduced.

The results are consistent with amopni a

as a toxicant. Little or no ammoni a was
renoved in the treatnent process, but the
nost toxi ¢ un-ionized formwas reduced 4-100
times during the exposure period.

Activated Carbon - 71%nnortality during the first hour
Tr eat ment 86% nortality after 2 hours
100% nortality after 3 hours

The treatnent had no effect on toxicity. The
toxi cant is not adsorbed by activated carbon

EDTA chel ation - No nortality after the first hour
43% nortality after 2 hours
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100% nortality after 3 hours

EDTA at 50 ng/l had no effect on toxicity.
The toxi cant was probably not a conmonly
encountered netal .

Thi osul fate - No nortality after 2 hours
Tr eat ment 86% nortality after 3 hours
100% nortality after 4 hours

The treatnment had no effect on toxicity. The
toxicant is probably not an oxidant.

Sur factant - No nortality after 72 hours.

Recovery
The toxicant was probably not a surface active
agent .

Filtration - 86% nortality within 75 m nutes

100% nortality within 3 hours

Filtration did not affect toxicity. The
toxicant is probably in a "dissolved" form
and not associated with suspended solids.

The ef fluent fracti onati on procedure continued to support previous evi dence
that ammonia is a potentially significant toxicant in the effluent. Wen tota
amoni a was reduced or converted to a less toxic formin these treatments
toxicity of the effluent was al so reduced. Two treatnments (zeolite additions and
| owering pH) were capabl e of reducing the effluent LC50 for fish to val ues which
woul d cone cl ose to passing acute toxicity limts in the conpany's NPDES permt
(LC50 | ess than 100% ef fluent).

| DENTI FI CATI ON OF ADDI TI ONAL TOXI CANTS

To det erni ne whet her ammoni a was the only toxi cant of concerninthis test,
we made up an artificial effluent containing 6 ng/l total amonia in noderately
hard reconstituted water. W adjusted the pHto 9.0 to closely nmatch conditions
observed in the whole effluent sanple, then exposed six newy hatched fathead
m nnow | arvae to the water.

After 3 hours of exposure, only 17% nortality had occurred in the
artificial effluent. After 48 hours, only 66% nortality was observed. These
results showed that the artificial effluent was less toxic than the whole
effluent tested previously (100% nortality in 3 hours), and suggested that an
addi ti onal toxicant which had not yet been accounted for was probably present in
the ef fluent.

The company subnitted an MSDS sheet for a chenical cleaner (Parco 305) used
in the manufacturing process. W reviewed the data on the MSDS sheet and noted
that the cl eaner contained 17 to 22%pot assi umhydroxi de. Records of cl eaner use
mai nt ai ned by conpany personnel indicated that potassium concentrations in the
ef fluent (derived fromKOH in Parco 305) could exceed 1000 ng/l at times. The
ef fluent sanpl e contained 430 ng/l, as neasured by the | CP anal ytical technique.

Conmonweal th revi ewed al |l avail able data on potassiumtoxicity to fathead
m nnow | arvae. Testing commssioned by EPA as part of a Quality
Assurance/ Quality Control program used potassium chloride as a reference
toxi cant. Potassiumchloride sanples were tested for acute toxicity to fathead
m nnows by 123 different |aboratories. The results showed that the nean 48-hr



LC50 for potassium (from KA ) was 470 ng/l. The 95% confidence intervals for
this value ranged from 170 to 750 ng/|l.

Commonweal th tested our own |ab-raised fish for toxicity to KO. This
pur pose of this test was to deterni ne whether our aninals had sinmlar sensitivity
to KO. The nmeasured 48-hr LC50 for potassiumto | arval fathead m nnows fromour
lab was 715 mg/l (95% C.1. = 624 to 840 ng/l). Since Conmonweal th's LC50 val ue
fell within EPA's acceptability range as determ ned above, the fish appeared to
have normal sensitivity to potassium

The potassium concentration in the conmpany’s effluent sanple
(430 ng/l) fell very close the 48-hr LC50 determ ned by EPA (470 ng/l) and was
wel | within the 95%confidence interval for this chenmical. These results provide
strong evidence that potassium could have contributed to the observed whole
ef fluent toxicity.

Earlier testing had shown t hat amoni a al one coul d probably not have caused
the rapid nortality observed to m nnows exposed to effluent. To help deternine
whet her potassium also contributed to the toxicity of the effluent sanple,
Commonweal th initiated an artificial effluent test. The artificial effluent,
made fromnoderately hard reconstituted water, was desi gned to nmatch t he anmoni a,
potassium and pH conditions observed in the actual effluent sanple (total
ammonia = 6 ng/l, potassium (fromKC) = 450 ng/l, pH = 9.3).

Ei ght newy hatched fathead m nnow | arvae were exposed to the artificial
effluent and nortalities were counted hourly during the first four hours of the
test. The followi ng results were obtained:

1 hr 2 hr 3 hr 4 hr

Cunul ati ve 13% 38% 63% 88%
%nortality

Mortality inthis test with 450 ng/l potassi umwas nuch nore rapid than in
the test with anmoni a alone (17%nortality after 3 hours, as reported fromp. 5
above) and matched fairly closely with the rapid nortality observed i n the whol e
effluent test (100%w thin 3 hours). These results add additional evidence that
pot assi um probably acounted for nuch of the additional toxicity observed in the
whol e ef fluent sanple.

SUMVARY AND RECOMMENDATI ONS

1. The final effluent exhibits consistent acute toxicity which does not neet the
conpany's NPDES toxicity linit.

2. Toxicants which are suspected of contributing to the previously observed acute
toxicity to Ceriodaphni ainclude amoni a, sul fate (and perhaps chloride). These
results are based on literature values for toxicity and the predicted additive
ef fects of each chem cal.

3. Toxi cants whi ch have been identifiedinthis Phase | effluent characterization
procedure as contributing to the observed acute toxicity to fathead mi nnows
i ncl ude both ammni a and potassi um

4. Reducing pHand treating the effluent with zeolite both show pronmise in their
ability to reduce effluent toxicity to acceptable levels for fathead m nnows.

5. Future approaches to consider in reducing whole effluent toxicity include the
fol | owi ng:



Consi der nodifyi ng wastewater treatnment to include
a zeolite resin process or reducing pH prior to discharge.

Consi der using alternative cleaners which do not contain
such high concentrations of potassium



