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rules.’” She cited examples of circumstances under which there could be a test failure but no
adverse effect on instream aquatic organisms: the test was pertformed improperly, the failure resulted
from inherent uncertainty in the statistical method used, the actuai instream concentration of
effluent was lower than the critical dilution because the cnitical dilution assumes very low flow

conditions and also assumes the maximum permitted effluent discharge rate,'™

and there were
substances in the receiving water that reduced the toxicity of the effluent. ™ A WET test failure does
not necessarily mean that there has been an exceedance of a water quality narative standard for

aquatic life protection.'® Dr. Glass stressed the limitations of WET testing, saying:

WET tests do not identify or measure a particular chemical constituent in the

effluent, only biological responses to the effluent. Therefore, the results are subject

to all of the vagaries and variables capable of impacting anv iiving biological

system.'®

(ndeed, STRA disputes or raises questions adout the reliability of all the relevant WET testing
—n 1998 2001, and 2002 — involved in this caze,

M. Pfeil disagreed with Mr. Moore’s suggestion that even perfect effluent will fail about 5%%
of the time. According to M. Pfeil, the 5% false positive rate represents an upper limit, and in fact
the false positive rate can approach zero.'"” He pointed to two other entities that have performed

nultiple WET tests over a number of vears. TCEQ data compilations reflect that the City of

" SIRA Exhibit 3 at 24 (Glass direct testimony). Mr. Moore made « similar statement: “Biomonitoring only
assesses the effect a dischavge may have on biota in the receiving water inder worst case low tiow assumptions that occur
during droughts.” SIRA Exhibit 54 at 32 (Moore direet testimony).

"% Dr. Glass stated that most municipal wastewater treatment plants tend 1o operate at 50% to 759 of their
permitted capacity, and therefore a facility will typically discharge at its maximum permutted rate only when there is
substantia! infiltration and inflow, conditions that occur only when there israinfall that also affects the instream [low rate
and dilutes the effluent. SIRA Exhibit 5 at 23 {Glass direct testimony). Mr. Jennings pointsd out, however, that if the
efflnent s toxic at concentrations less than the critical dilution, the low flowihiah discharge rate condition would net he
necessary in order for the effluent to be toxic in ihe receiving stream. Tr.at 313-317 (Jennings testimony).

T SIRA Exhibit 3 at 24-26 (Glass direct testimony).
* SIRA Exhibit 5 at 69-70 (Glass direct testimony).
7 SIRA Exhibit 3 at 26-27 (Glass direct testimony).

"T Troat 228-223 (Pfeil testimony).
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San Marcos has done 118 tests over five vears and never reperied a single lethal or sublethal
failure.’’ Formosa Plastics performed 49 WET tests from 2000 through 2004 and reported no
failures for lethality (aithough thev reported four failures for sublethality).'” He also testified that
recently 1ssued permits provide that even if the WET test analysis finds a statistically sigmficant
dirterence in lethal effects at the critical dilution. the test will not be considered a failure if survival
at the critical dilutron and all dilutions below it is at least 30 percent. According to Mr. Pfeil, this
language. which appears in the draft SIRA permit at section 2.b(]), will cause the false positive

rate to approach zero.'”

In response to the testimony of Mr. Moore and Dr. Glass concerning the reliability of WET
testing, Mr. Jehnings noted that analytical variability encompasses both false failures as weil as false
passes. although he acknowledged that the potential for faise passes (fz]se negatives) does not mean
that it is inappropriate to consider the possibility of false failures (false positives)."™ He testified that
the isolated nature of a test failure that occurs in the middle of a series of test “passes” does not
sugaest that the result is suspect; intermittent or episodic toxjcity sometimes occurs. He cited to an
example — a treatment plant with effluent occasionally toxic o Cerfodaphnio dubia due to the
perindic dumping of salt by an aquarium supply business "'* He stated that it sometimes takes 2
while for an investigation to identify the source of the toxicity."* Mr. Jennings aiso emphasized that

EPA typically requires re-testing be(ore taking any action based on a WET test failure.'”

"' Tr.at 229-332 (Pfeil testumony). citing ED Exhibit 25,

Ty 21232233, 240-24 1 (Pfeil testimony). SIRA questions the accuracy of the TCEQ database from which
Mr Pfeil gathered the San Marcos and Formosa Plastics numbers, since SIRA asserts that the same TCEQ darabase has
errers in the information concernmg SIRA’'s biomonitormg history. Tr. at 428-429 (Glass testimeny).

" Tr, at 243, 247-250, 253-254 {Pfeil testimony?. -

"4 Tr. a1 286-288 (Jennings restimony), citing ED Exhibit 20 | Editsan Eleciric nstitute v. EPA, No. 96-1G62
(0.2 Cir. Dec. 10, 2004)).

—

- a1 292-294 (Jennings testimoeny).
Tr.oat 293-294 {Jennmgs teshmony).

Tr. at 328-329 (Jennings testimeny ).
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Mr. Moore testified false negatives (false passing) associated with WET testing for lethality
in Ceriodaphnia dubia is very low, althﬁugh false negatives occur at a more significant rate
concering sublethai effects.’”® In other words, sccording to Mr. Moore, it is very unlikely that a
WET test for lethality will show no significant etfects when the effluent is, in fact, toxic. Asto
San Marcos and Formosa Plastics histories. Mr. Moore testified that their “passing” tests still may
have included incorrect or false detections of toxicity, but such incorrect detections would show up
as passing tests if they only appeared to cause effects at effluent concentrations higher than the
critical dilutions specified in the penmits.’? He further stated, “My expectation is that on average
an effluent that is nontoxic wiil appear to be toxic approximately 3 percent of the nme over the long
run. Any specific group of 64 may or may not have a failure in it. SJRA’s effluent went six or seven

»]20

vears with no failures in it at that time.

Finally. concerning the new language in the Texas permits that will countas a “pass’™ any test
in which the survival for all concentrations at and below the critical dilution s not iess than 80 per
cent, Mr. Moore testified that this language may affect the fzlse positive rate for some WET fests
(such a5 fathead minnow test that uses 40 organisms per replicate), but not for the Ceriodaphnia
dubia survival test as it is commonly performed. This is because, according to Mr. Moore, the
difference between 100 percent versus 80 percant survival will never result in a stafistically

significant difference in this test.'”!

2. SJRA’'s November 2001 Testing

In November 2001, the lab used by the Authority, PBS&J, reported a pass for Cericdaphnia

dubiasurvival at the EPA critical dilution of 45%, but a failure at the TCEQ cnitical dilution of 33%.

2%

The reported NOEC for survival was 45%.'*

T Tr. at 458-459 (Mnore testimony).
"7 Ty, at 461-965 (Moore testinony).
STroar 466 1 Moore testimony).

Ty at 468-47¢ (Moore testimony).

= ED Exhibir 15



1272272005 14:37 FAX 5122390606 TCEQ Legal Services d026/049

SOAH Dncket No, 582-04-1194 Proposal [nr Decision Page 24
TCEQ Docket No. 2003-1213-MWD

Dr. Glass testified that she believed the most senious problen: with the November 2001 test
was the failure of the lab to terminate the test afte; 6% of the water fleas in the control had their
third brood.'™ My. Moore also testified that this apparent breach of the testing protocol — i which
the jab apparently miscounted the number of broods that had been produced by Day 6 — calls into
question the results of the test.'™* Dr. Glass and Mr. Moore agreed that had the test been terminated
atthat point, it would have been declared invalid. The permit sets out performance criteria for WET
testing. one of which relates to the required mininium average sumber of neonates in the control
samples. based on the number of surviving females; had the November 2001 test been lerminated
an Day 6 when 80% of females in the control had three broods, the average number of neona‘es
would have been too low.'*

Dr Glass further expressed concerns about the health of the organisms used in both the
November 2001 and January 2002 testing. Her testimony. discussed below with respect to the
January 2002 test, is echoed in some particulars by Mr. Moore. Mt Moore discussed three
indications that PBS&J's stock of Ceriodaphnia dubia was overly stressed at the time of the
November 2001 WET test. First. the control organisms in the test did not appear to be reproducing
normally.'* Second, as also discussed by Dr. Glass below. the reference toxicant testing, in which
the PBS&J lab’s organisms were exposed to known leveis of copper. produced results outside the
normal range. indicating that the lab’s organisms were stressed and therefore more hikelyto respond

negativelv during WET testing.”’ According to Mr. Moore, “This. by itself, should invalidate the

= 5IRA Exhibit 5 at 40 (Glass direct testimony)
" SIRA Exhibit 34 at 19-23 (Moore direct testimany).

QIR A Exhibit 3 at 40 (Giass direct testunony). See wiso STRA Exhipit2at 21-22 (parmn conditicns relating

to test WET rest performance); ED 15 (November 2007 test results and leb notes)

SRR A Exhidit 34 at 23. 25 {(Moore direct testimonyvl,

il .

=7 SR A Exhidit 34 at 23-25 (Moore direct testmony}
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test results.™?®  Finally, in 2000, EPA gave PBS&J an "unacceptable” rating for WET test

performance in the lab’s annual performance audit.'?

Mr. Moore went on to testify that. in his opinion. the dose-response relationship for the
November 2001 WET test — as to both the Jethality and sublethality data — was not monotonic, and
this fact further calls into doubt the results of this test.'™  According to Mr. Moore, the dose-
response for chronic survival was weak and unstable, and the dose-response for reproduction non-
existent '

Mr. Jennings disagreed that the dose-response curve for the Novemnber 2001 survival test was
problematic. He testified that the curve indicated that the failure was accurately reported, and he
likened the curve to certain examples of acceptable but non-monotonic curves shown in EPA
guidance materials.’” He stated that an unacceptable dose-response curve would be “where you
have a scattering completely across the board of results that do not seem to fellow any pattern
whatsoever with large variations within replicates and with large variation throughout the test, large

[23

variation.”

% GJRA Exhibit 34 at 25 (Moore direct lestimony). Mr. Moore revicwed the PBS&J reference toxicant test
data, ncluding “control charts” showmg the sensitivity of the lab’s organisms as compaved with arange of acceptability
hased on historical data, for the period from October 1996 to October 2601, He stated 1t appeared from the data that Lhe
lab's cuiture organisins were “crashing” in the summer of 1998 and the second halfof 2001. SJRA Exhibit 34 at 45-46
(Moore direct testimony ). He further stated that PBS&J’s own contro! chart, ED Exhibit i6 at21, failed to reflect the
severity of the problem because the lab used unacceptable reference test results to calculate the upper and lower
houndaries of the acceptable range of organism sensitivity, and this use of acknowledged unacceptable results caused
the calculated range of acceptability to widen, making it appear that the lab's Ceriodephnia dubia were within the range
of acceptability in late 2007 and eavly 2002 when in fact they were not. Tr. at 443-458 (Moore testimony).

2 SIRA Exhibit 34 at 25 (Moore direct testimony). PBS&I disputed the rating. SJRA Exhibit 44.
" SIRA Exhibit 34 at 27-31 {Moore direct testimony.

" SIRA Exhibit 31 (Moore direct testimony).

% Ty, at272-275. 332 (Jennings testunony), comparimg £0 Extibit 28 wieh ED Exhibit 27 at4-11 (Figure 4.7).

3 Ty at 324 (Jennings tesiimony).
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In contrast. Dr. Glass did not view the dose-response curve for STRA s November 2001 test
as fitting any of the patterns in EPA’s guidance materials. She characterized that curve as showing
{W0 NON-Monotonic responses - with survival hetter at 45% effluent concentration than at 32%. and
with survival slightly hetter a1 86% than a1 62%, and with a general flattening out at the three highest
concentration points. with rates of survival that are much the same for the three highest
concentrations of effluent.”™ According to Dr. Glass, this pattern does not fit any described iIn EPA’s
guidance, and so, as she put it, “You just have to look at it and make your own judgment as to what's
coing on.” Concern about the dose-response relationship. however. does not end the inquiry for
Dr. Glass. Confrontzd with an atvpical relationship such as the one exhibited in November 2001,
she believes an analysis of the underlying data concerning the WET test. such as the laboratory bench
sheets, is warranted. And it is this analysis, Dr. Glass contends. that shows the test should have been

halied on Day 6.
3. SJRA's Japuarv 2002 Testing

In Januarv 2002, PBS&J reported that the zurvival NOEC for Cerindaphniu dubia was
45%% — as in November 2001. this constituted a failure under the state permit but a pass under the
federal permit.'** That same month, the laboratory at the Sabne River Authority (SRA) performed
a coneurrent set of WET tests, resulting in a survival NOEC for Ceriodaphnic dubia of 86%. "7 This

value exceeded both the applicahle federal and state critical dilutions.

Mr. Moore tes:ified that the disparity in resuits for the testing of this month’s split etfluent
sample indicate that the test failure reported by the PBS&. lab was likely not a true fatlure indicating

significant toxicity. '™

T at 401 Glass testimony), comparmg ED Exkibir 27 and £D Exhibit 29.
Bt Troat 403-<10 (Glass testimony).

ED Exinbie 19,

" SIRA Exhibit 34 at 25-26 (Moore direcs testimon |
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Dr. Glass testified that she believes the PBS&J results to be questionable because there was
no monotonic dose-response.'” In addition, she stated that it appeared. based on the testing with the
standard reference woxicant, that the PBS&J organisms were impaired.’  According to Dr. Glass,
the toxicant reference testing of PBS&1’s organisms hy exposing them to copper suggested that the
organisms were stressed and overly sensitive from July 2001 until August 2002, results that call mto
question many of the tests performed by the PBS&J lab with Cerioduphnia dubia during this
period """ Stressed nrganisms can show negative responses to minor environmental changes. and
Dr. Glass stated that the difference in salt content betwesn the effluent dilution series and the contro:
could accownt for the PBS&I’s reported test failure in January 2002 (and possibly November 2001

as well).

Morcover. Dr. Glass belicves that the survival rate in the 53% cffluent dilution was
misreported in PBS&J’s statistical analysis of the raw data — an opinion with wiich Mr. Moore
agrees' — and when this data point is corrected it is cleav that the dose-response is not monotonic,
but random. ' She stated that a randem dose-response would be expected if the test failure were due
to overly stressed organisms exposed to efftuent with a higher saline conlent than in the control.
These problems with the January 2002 PBS&.J test, according to Dr. Glass. are underscored by the

fact that a split sample was analyzed by the SRA laboratory and no toxicity was found.™

T SIRA Exhibit 5 at 40-41 (Glass divect testimony), ciing SJRA Exhibit 18,

“° Reference toxicant tests provide information about the degree of sensitivity af the culture of organisms used
m the WET test. ED Exhibit 19A at 13 (Jennings direct testimony).

B SIRA Exhibit § at 41-42 (Glass direct testimony).

“OSIRA Lxhibit 34 at 31 (Moare direct testimony).

B GIRA Exhubit 5 at 43-44 (Glass direct testimonyy: SIRA Exhibit 34 2t 31 (Monre drrect testimony) (“The
effluent concentration increases by more than 50% but the mortaiity decreases by 33%? This is a very poor indicator

of toxicity. ™).

“OSIRA Exhibit 5 at 41 (Class direct testimony)
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Mr. Jennings testified that the dose-response curves for both the PBS&J and SR A tests were

X

acceptable.’® In addition, Mr. Jenninys stated that, according 10 the contral charts reflecting the
reference testing at the SRA and PBS&J labs in January 2002, the Ceriodaphmia dubia at the two

labs reacted very similarly, demonstrating comparanie levels of tolerance: they would. therefore. be

expected to respond similarly in the WET testing."** He also testified that he had reviewed the lab
data relating to the PBS&J and SRA WET tests in January 2002, He concluded that the difference
mn their results could be explained by variation between the tests with respect to the elapsed time
from the collection of the first effluent sample until jts use.’ The PBS&J 1est was initiated at
2:00 n.m. on January 21. 2002. According to Mr. Jennings, all reported lethality cccurred on Day
2, and the second etfluent sample was not used untit Day 5. The SRA test, on the other hand, was

initiated 2i 4:13 p.m on January 22,2002. The only lethality reported in that test was on Day 4, and

occurred at the lowest effluent dilution tested — 23%. Mr. Jennings stated:

There was a significant amount of time between when the two tests were initiated,
over 26 hours. If the first sample contained a fast acting and velatile toxicant,
[though] the sample that was tested within 7 hours was toxic, the toxicant may have
volatilized out of the sample that was tested 26 hours later. This type of loss of
toxicity during holding has been observed with volatile pellutants. ™

Dr. Glass responded to Mr. Jennings’ statements about the Janwary 2007 rest hy noting that
the holding time used by the SRA lab was within parameters established by EPA guidance

documents."* She went on to assert. that Mr. Jennings’ comments about the possible existence of

“Y Tr at 272-276 (lennings testimony).

4 Tr. at 284-286 (Jennings testimony), cifing ED Exhibit 31 {SRA conmol charts). According to Mr. Moore,
it is not clear if the upper and lower houndaries in the charts in ED Exhibit 31 were based on the required minimum
number of data points according to the EPA method manual. Tr. at 446 (Moore testimony) PBS&J's control chart
reflecting reference testing data from August 2000 through January 2002 is at ED Exhibat 16 ar 21

7 ED Exhibit i9A at 13-16 (Jennings direct testimony?,
“ ED Exhibr 19A at 16 (Jennings direct testimany)

4% No sample can be held for Jonger than 36 hours before it isfirst usedina WET tesi. SIRA Exhibit 5 at 22
(Glass direct testimony)
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a volatile toxicant were specuiative and unsubstantiated.””® She also disputed his assertion that all
the lethality in thc PBS&J test occurred on Day 2, stating that of the 22 organisimns that died in the
PBS&J test, five died on Day 3 and three died on day 4."”' According to Dr. Glass, the non-
monotonic nature of the PBS&J dose-response relationship indicated a lueéd for further investigation
of the WET testing documentation. bui the SRA curve represented 2 “very tight data set.”™"” Only
onc organism in the SRA study died. Dr. Glass stated that if the SRA organisms were as sensitive
as the PBS&J organisms, as Mr. Jennings suggested. the SRA organisms would not Jikely have

survived in such numbers '*

As another explanation for the difference between the PBS&J and SRA test results,

* Mr. Jennings’

Mr. Jennings suggested that perhaps the labs did not receive true split sampies.'*
doubts about the samples stem primarily from the fact that the collection time recorded for the three
samples sent to PBE&T was 7:00 10 7:00, while the collection tinie 1ecorded for the three sammples
sentto SRA was 8:00 2.m. According to Mr. Jenmings, a difference of one hour in sample collection
could be significant, and studies have shown that the degree of toxicity in industrial and mumeiral
wastewater treatment facilities can vary by the hour.”™ Based on this uncertainty (and his concern
about the holding times), Mr. Jennings concluded that the difference in the results of the PBS&J and

SRA tests cannot be considered true variahility that might call inte question the test results; rather,

they do not appear to have been comparable tests."™

Dr. Glass, however, did not agree with Mr. Jennings about the potential importance of the

recorded sample collection times. She noted that the chain-of-custody forms used by the two

HYSIRA Exiihit § at 47-48 (Glass diract testmanv),

B'USIRA Exhibit 5 at 48-49 (Glass direct testumany).
"7 Tr. at 411-412 (Glass testimonv).
7 Trat 412-413 {Glass testimony).
“4ED Exhibit 19A at 17 (Jenmings drect tesimony).
“TED Exhibat 19A at 17 (Jennings dhract testimony),

"9 ED Exhibit 19A at 18 (Jenmings direct testmony).
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lzboratories were different: the PBS&J form explicitly asked for the time the sample was collected.
while the SRA form was ambiguous with respect to what was being asked in tenns of the time of
the sample.'” Further. the SRA form indicates that the first sample was completed and sent to the
courier at the same time® 8.00 a.m. But preparing a sample for shipping s time-consuming. and 1t
would not be possible to finish collection at 8:00 a.m. and also turn the sample over to the courier
at 8:00 a.m."® Finally. as a practical matter, STRA had an automatic sampler, and there was no
reason to set up two samplers to collect the composite samples; one sampler was able to collect
sufficient quantity for two lahs. ™" Dr. Glass believes that the forms reflect different sample times

because of differences i what the forms appeared to be asking.

4. Agency Procedures Related to the Imposition of WET Limits

Dr. Glass testified that under the applicable IPs, there are only two condiions thal can rigger

0

the imposition of 2 WET limit. and SIRA meets neither condition.® The first is when a TRE has

been completed and some type of control mechanism — such as a chemical-specific limit or a best

' The second condition is when a TRE is begun but

management practice — is not appropriate.’
terminated based on a {inding of cessation of lethality, but subsequently there is a recurrence of
lethality. According to Dr. Glass, the applicable IPs require “persistent, significant” lethahty in the
same species in a five-vear period for a WET limit to be triggered after a cessation of lethality bas
been demonstrated."  She testified that the first condition is inapplicable because the toxicity of

SIRAs effluent, if it exists. is so infrequent and of such short duration that SJRA has not been able

T SIRA Exhibit 3 at 59 (Glass direct testimony).

B SIRA Exhibit 5 at 49-50; Tr. at 422-424, (Glass testimony).

'*" SIRA Exhibit 3 at 30 (Glass direct testimony)

88 STRA Exhibu 3 a1 29-30, 36-37 {Glass direct testimony)

¥ A chemical-specific parameter would not be an option if the toxicity resulted from a substance ror which
there existed no sufficiently sensitive analytical test 1o measure concentratiors. SJRA Exhibit 3 at 29 (Glass direct

testimony ).

%2 Dr. Glass cilzs to Procedures (o Implement the Taxas Swrface Woter Qualiy Standerds at 12 SIRA
Cxhibit 13 '



