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EGCEIVE
Jeanine Townsend

Clerk to the Board JAN 271 m
State Water Resources Conirol Board
1001 I Street, _

Sacramento, CA 05814 SWRCB EXECUTWE

Re: Comment Letter - Policy for Toxicity Assessment and Control

Dear Mrs. Townsend:

The City of San José (City) appreciates the opportunity to submit comments an the State’s draft policy for
Toxicity assessment and control (Policy} on behalf of the City and the San José/Santa Clara Water Pollution

- Control Plant {Plant). The City supports and incorporates by reference comments provided by the following
agencies on January 217, 20610: the Santa Clara Valley Urban Runoff Pollution Prevention Program
{SCVURPFP), the Western States Petroleum Association (WSPA), and comments provided jointly by the Clean |
Water Associations of CASA, TulAC, BACWA, CVCWA, RCRC, and SCAP.

As currently written, the City does not support the Policy. Specifically, the City is concerned about the
establishment of numeric limits for {oxicity testing, the chronie toxicity objective proposed in the Policy, and the
statistical methodology used ic determine compliance with the Pelicy. This proposed Policy is not an
improvement over State Implementation Policy {8IP) procedures for WET and chronic WET reguirements in
NPDES Permits in San Francisco Bay Region 2. In particular, the use of the Test of Significant Toxisity (TST),
a majos vomponent of the Folicy, does not numerically implement a 25% effect level to determine an
unaceeptable level of chronic toxicity as stated in the Policy. These and other issues of concern are summarized
below,

For context, current NPDES Permit requirements in the San Francisco Bay Area (Regional Water Quality

- Control Board, Region 2) typically require monthly monitoring of chronic and acute toxicity for Jarge
dischargers. Accelerated monitoring {(iwice per month testing) is triggered for shaliow water dischargers after
exceeding a three sample median of 1 chronic toxieity unit {TUc) or a single-sample maximum of 2 TUg or
greater. (These triggers are 10 and 20 TUc respectively for deep water dischargers.) If accelerated monitoring
then confirms consistent toxicity above eitheor of these two triggers, a Toxicity Reduction Evaluation/Toxicity
Identification Evaluation (TRE/TIE} is required to be conducted and a TRE Worknlan must be submitted within
30 days of exceeding the chronie toxicity triggsr. The failure of an NPDES permittee to perform required
monitoring, report and respond to test exceedance triggers, or perform an adequate TRE/TIE investigation
would constitute an NPDES violation and would be a basis for potential enforcement action by the Regional
Water Quality Control Beard,

This existing Region 2 imptementation of the SIP is reasonable and sppropriate given the uncertainties inhsrent
in whole effivent toxicity testing. Unlike an exceedance of a specifi¢ pellutant, toxicity is not measured through
an instrument that can be calibrated with precision or accuracy. Instead, toxicity is measured against a '
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comparison of biologica! response between control water and POTW effluent using several 1o dozens of
individual test organisms that are sensitive to potential toxicants. The exceedance could be the result of one
pollutant or & synergistic response to several pollutants or environmental factors. There is no way to know
immediately if an exceedance resulted from a problem with the test organisms thermselves (e.g. the supply
stock), the laboratory testing conditions.{e.g. the quality of food or control water), POTW operations or
chemical additions, or & poliutant or combination of pollutants flowing into the Plant from the collection system.
This is why EPA puidance lays cut the general step-wise TRE/TIE investigation procedure that can be
conducted as a responss to detections of toxivity sbove a certain magnitude. This draft state Policy seems to
ignore the EPA guidance, and decades of practical experience in whole effluent toxicity regulation.

The City of $an Jose is uniquely qualified to comment on the draft Policy due to our recent experiences in
toxicity investigations that were reparted 10 the Region 2 Water Board earlier in 2010: From July 2009 to
September 2010, the Plant experienced chronic toxicity in its treated effluent on seven occasions. The toxicity
was detected measuring Ceriodaphnia dubia (water flea) reproduction using the IC25 (Inhibition Concentration
25%) endpoint. In accerdance with the Plant’s NPDES permit and EPA guidelines, the Plant conducted
accelerated toxicity testing and drafted a Toxicity Reduction Evaluation {TRE] workplan that was implemented
over a period of several months. The toxieity was generally low and not persistent. Several TiEs were
performed. None of the TIE manipulations removed all of the toxicity, and the TIE manipulations provided

mixed and sometimes conflicting results for different, or even the same, toxic events. The City made 2

sustained effort to identify the toxicant(s) responsible for the observed chronic texicity, For example, the City
spent in excess of $1235,0600 to contract labs foy chronic testing and TIE investigations in addition to its own in-
house testing. Additione! chemical and bicassay analyses were performed by both in-house and contract
laboratories. A team of Pisnt and toxicity experts was assembled to guide the TRE/TIE process. Collection
system agencies, source conirol inspectors and pollution prevention experts assisted in the investigation. The
City estimates that this effort cost in excess of $200,000 not includmg staff fime to mest and confer regularly
during periods of observed chronic toxicity. Despite considerable time and expense, the Plant was not able to
identify the cause(s) of the observed chrondc toxicity and the toxicity has not been detected since. In short, the
City took afl available steps to identify the cavse(s) and source(s) of the observed ciwonic toxicity, but no
pollutant(s) or source(s; were ever identified.

Had the draft Policy been in eifect the Plant would have been cited for ai least 4 NPDES violations in 2009 and
2010, Furthermore, (n accordancs with the draft Policy™s use of the TST method, the initial testing that detccted
the toxic events would have evaluated a single Instream Waste Concentration {IW{') instead of a multipte
concentration dilution series. This means there would have been no information, at least initially, as to the
magnitude of toxicity involved which would have excluded an important piece of information to guide the
ongoing investigations. None of this would have improved the success of thess investigations or have improved
water quality in the receiving water. Rather, the new Policy would have only increased the financial burden 10
the Plant. If adopted, this Policy would compel the Ciiy to petition the San Francisco Bay Regional Water
Quality Control Board for dilution credit for chronic toxieity in order to avoid WET violations based on nutmeric
limits rather than action irigeers.

The following are specific recommendations:

1. Numerie Limits for WET:

Numneric limits for Whote Effiuent Toxicity (WET} are problematic for Publicly Owned Treatment Works
(POTWs). Dischargers cannot reasonably measure toxicity upstream or in influent to POTWs on & routine
basis. Although EPA’s Toxicity Reduction Fvaluation guidance includes procedures to evaluate upstream
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toxicity sources using methods such as the Refractory Toxicity Assessment tool'; such procedures and tools are
complex and too costly for use in routine WET monitoring. Specific constituents of wastewater can be
measured with relative ease and at reasonable cost, giving POTWs reasonable control over them., POTWs do
not have the same contrel over toxicity because its makeup, scurce, magnitude, and persistence can vary greatly
over time. The consfituents that may be causing a toxic response in WET testing are not “known” and cannot bo
directly identified and measured in the same way as conventional and priority pollutants in wastewater,
Therefore, establishing numeric limits that immediately apply to a single result, and issuing violations based on
a single statistical pass/fail result, puts a tremendous onus on POTWs. Although the State’s proposed WET
Policy may result in imumediate enforcement actions against POTWS, it is not likely that this enforcement will
resuitin quicker resolution of the WET exceedances or improvement fo water quality. Whole Eftivent Toxicity
simply cannot be addressed and corrected on the same time scale as chemical-specific excesdances.

Numeric Limtits for conventional and priority pollutants are established only after detailed consideration of an
averaging period, a retum frequency, and an overall mumeric limit that is reliable. Numeric hruits for WET
testing must also inclide an implementation pian that takes into consideration the magnitude of the toxicity
rather than using a simple pass/fail criteria. ‘

Recommendation: Do not establish numeric limits for whole effluent chronic toxicity testing. Instead, retain
the trigger system currently in use in the Ssn Francisco Bay region (Region 2) which assesses magnitude and
frequency of target exceedances t9 determine next steps in a tiered approach.

2. The Proposed WET Obiective,;

The City agrees with the draft Policy that “a 023 effect (or greater) at the IWC [Instream Waste Concentration]
demonstrates an unacceptsble level of clvonic toxicity. (In general terms, this threshold is described asa
inhibition of 25% or greater of a biological function (growth or reproduction) in a set of test organisms exposed
to the waste stream at the instream waste concentration when compared to 2 set of identical organisms in
laboratory control water.} However, the Test of Significant Toxicity (TST) evaluation method in the proposed
Policy does not measure this objective. There is & disconnection between the stated null hypothesis: "Hy: Mean
response (IWC) < 0.75 o mean response (control)” and the results of the statistical method used to evaluate this
hypothesis. This is discussed i more detail below. The City also believes that the stated Regulatory
Management Decision (RMVD) of 0.80 for acute toxicity testing is appropriate.

Recommendation: The City recommends use of point estimation techniques (1C25 for chronic tests) rather
than traditional NOEC ot proposed TST statistics] anatyses for implementing toxicity triggers (or cbjectives).
Point estimation techniques allow for the measurement of the confidence around the IC25 estimates (test results)
and thereby quantify the uncertainty surrounding the results.

3. Test of Sigmificant Toxicity (TST1

According to the EPA, the TST method was deveioped as an alternative to traditional statistical methods in

- evaluating WET resuits’. Presumably this addresses statistical false negative results (declaring a discharge not

U.S. EBA. 1999, Toxicity Reduction Evaluation Guidance for Muaicipal Wastewater Treatment Plants. Oftice of
Wastewater Management, U.S. Environmenta! Frotection Agency, Washington, D.C. EFA/833B-99/002; August 1599.

2U.S RPA. 2010. National Poliutenf Discharge Elimination Systera Test of Significant Toxicity Technical Docurment,
Office of Wastewater Management, U.S. Environmental Protection Agency, Washington, D.C. EPA $33.R-10-004; June
2010,
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toxic when it is actually toxic) that may arise when using the raditional EPA evaluation of WET resulis. The
assumption in both the EPA’s draft TST implementation document and the State’s proposed WET Policy is that
a statistical endpoint (¢.g. MOEC) is currently always used to evaluate toxicity in the NPDES program. This is
not true. A biological dose response endpeint (the Inhibition Concentration of 25% or 1C25) is the primary
recommended tool for evaluating both toxicity and test data quality. The IC25 method has been used for years
in Region 2 and is & superior method for caleulating chronic toxicity units (TUc).

Point estimation techniques {e.g. [C25) aliow for the calculation of confidence intervals around the estimated
results so that the uncertamnty of the estimated result is known. These techniques more accurately implement the
proposed WET objectives in the draft Policy. For example, the null hypothesis for the chronic Ceriodaphnia
dubia test is: “Hy: Mean response (TWC) £ (.75 » mean response {control).” This hypothesis can be evaluated
more directly end aceurately by use of the IC25 than by either traditional EPA recommended statistical analysis
or the TST. In contrast to statistical analyses, point estimation techniques, currently in use in Region 2, direetly
measure dose response. In vare instances where the [C is not caloulable, a direct calculation of percent reduction
from the Control, as in the determination of Reasonable Potential described in the policy, could be performed to
determine compliance with the numeric objective { Mean Control Response-Mean IWC Response)/Mean Control
Response).

City staff evaluated chronic toxicity results for the San Jose/Santa Clara Water Pollution Control Plant (Plant)
for the past 60 months. During this period in which the Plant conducted & Toxicity Reduction Evaluation
(TRE), the Plant detected toxicity in § chronic Ceriodaphmia dubia reproduction tests using the 1C25 endpoint.
Of the 9 failed test resulis based on IC25, the TST (and NOEC) agreed with all of them. However, there were
two additional WET testing events which passed using the IC25 endpoint but failed the TST {see table 1 below).
The first discrepancy was found in a test conducted by a contract lab in January 2010 which had a reduction of
22.0% for the IWC test compared to the contrel. The second discrepancy was mote pronounced. Tn that _
instance, a test conducttd in April 2010 resulted in an 1025 > 100% {the IWC). This test showed a reduction in
reproduction of 16 9% compared to contre! animals and passed both non-parametric (using EPA flowchart) and
parametric {less appropriate becanse of unequal variances between some pairwise comiparisons) statistical tests.
. However, despite passing the 1025 end poini, this ¢sst failed the TST,

Table 1.-Summary.0f SJ/SC WPCP Chronic Toxicity Testing Resulis: 2006-2016

Number of Tests NOEC TET 1028
67 Paszed L Passed Passed
g Failed Failed Failed
i Passed Failed ' - Passed
1 Failed Passed Passed
1 ' Failed Failed Passed
! Passed | Kailed Faited

A closer examination of the anomalous TST result for the April 2010 event revealed even more discrepancies as
shown in Table 2. The three failed test concentrations (32, 75, and 100%) had reduced reproduction that did not
exceed the numeric foxicity objective given in the Policy (i.e. 25%) but still failed the TST.
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Table 2. Comparison of TST, IC25 » and traditional statistical analysis for a single chronic test
Mean IWC ' E
Test t Meani Control ief i Test n M Critical ) PA
Control Tast Bl TST 11C25 | Flowehart
Conc.| Score varlance] Varlance | Control ] Test t cori b
Response Response Statistics

32 10.0947) 219 57.91 16.7 51.84 1G 10 10.75117{0.8633| Fall | Pass Pass
42 11.1347| 219 57.91 18.0 18.92 10 10 | 0.75 {16/ 0.8647 | Pass| Pass Pass
56 12.2001] 219 37.91 216 2275 10 10 10751171 0.8633 | Pass | Pass Pass
75 J0.5750] 219 57.91 18.1 5227 10 10 10.75117| 0.8533 | Fail | Pass| Pass
100 fo6i46] 219 57.91 187 50,84 19 10 10.75317] 028633} Fall | Pass Pass

Cane, — effluent concentration (%) 0=0.75 for chronic Ceriodaphnia dubia test v degrees of freedom

It 13 clear that the State is endeavoring to implement a chronic toxicity policy that will screen for discharges
which have a sublethal effect on receivin & water organisms at or above a 25% effect level. However, the TST is
not the best tool for implementing the stated numeric criterion. Neither the TST nor traditional EPA statistical
methods (i.e. NOEC) can provide complete assurance that a chronic test result is neither a “false positive™ nor g
“false negative.” However, the 1025, by measuring & well-defined endpoint in an organism’s dose response to a
test water, provides the most scientifically defensible evaluation of a toxicity endpeint. in short, it is the
scientific method which most accurately implements the criterion stated in the hypotheses contained in the draft
Policy.

Recommendation: Uss point estimation techniques (e.g IC25) to determine complisnce with numeric toxicity
objectives (or targets) and use a 5-concentration tes: design to evaluate dose response to ensure data guality.

4. _Implementation:

The draft WET Policy implementation scheme raises several major concerns for the City:

a) The drafi Policy does not evaluate nor consider the magnitude of toxicity bui relies instead on a simple
pass/fail eriterion. Paradoxically, using the implementation plan described in the Policy, two
consecutive failed resuits would trigger a TRE, which then relies heavily on the magnitude of toxicity to
determine potential causes and sources. In order for any subsequent Toxicity Identification Evaluation
{T1E) to be successtii, amelioration of toxicity by various treatments has to he gquantified (1e. use of a
detinitive lest rather than a pass/tail screen at the IWC). TIEs are not likely to be successtul at low
toxicity and a workeble State WET Policy must address the magaitude of toxicity in NPDES discharges.

b) The draft Policy includes a requirement to perform a 5-concentration definitive test during the
accelerated menitoring phase (following a single “fail” event) while requiring the TST to be applied to
all concentrations. Hewever, there is no discussion or explanation of how the results from the additional
four test concentrations are to be used to evaluate the chronic test results or to implement TIE testing.

¢) The draft WET Policy diverges widely trom carrent implementation of WET in NFDES Permits (at
least in Water Board Region 21 in the wiy It trigpers successive corrective action without regard to an
averaging or weighting System that iakes magnitude and frequency of toxicily into consideration. At the
very least, the State Policy should mcorporate a tiered approach based on magnitude of toxicity, similar
to the =1 TUe (10TU¢) and »2 TUc (20TU¢) cutrently in place in NPDES Permits in Water Board
Region 2.
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d) The lack of a searmless continuity between the three phases of WET implementation (routine
monitoring, accelerated monitoring, and TRE) is not trivial. For example, the EPA TST is designed to
encourage NPDES dischargers to increase test power by increasing the number of test replicates (n),
During routine monitoring, this may be possible since only & two concentration test is required (Control
and IWC). However, during acoslerated monitoring or TRE/TIE, thig is not likely pessible due to the
requirement for a 5-concentration definitive test.

Recommendation: Replace the current all-or-nothing, passffail WET implementation approach with a phased,
or tiered, approach which considers the magnitude and frequency of observed toxicity. {mplement a tiered
approach in which the methods used in reutine monitoring of WET lead seamlessly to methods that will
ultimately be employed during subsequent accelerated menitoring or TRE phases of NPDES WET testing.

The City looks forward to working with the State Water Board staff 1o develop a clear, effective Policy for
assessing and implementing foxicity objeciives in NPDES Penuits in California,

Sincerely,

John Stufilebean
Director, Environmental Services
City of San Jesé




