
From: Sarah Lopez
To: Meertens, Peter@Waterboards
Cc: kschmidt@ccwqp.org; Epp, Jennifer@Waterboards
Subject: RE: Follow-up from TMDL call (comment clarification)
Date: Friday, June 10, 2016 12:45:11 PM

Hi Peter,

Thanks for sending this.

- Sarah.

From: Meertens, Peter@Waterboards [mailto:Peter.Meertens@waterboards.ca.gov] 
Sent: Tuesday, June 07, 2016 10:59 AM
To: Sarah Lopez
Cc: kschmidt@ccwqp.org; Epp, Jennifer@Waterboards
Subject: RE: Follow-up from TMDL call (comment clarification)

Hi Sarah,
I also followed up with Tessa Fojut from Region 5 on your concerns with the use of estimates in developing
the UC Davis criteria and your concerns about using criteria protective of sublethal effects. Here is her
response:

Estimation is used in the UC Davis pyrethroid criteria to derive the chronic criteria in that acute-to-chronic
ratios were used. There is very little chronic toxicity data available, and acute-to-chronic ratios were used to
account for these data gaps and derive protective chronic criteria. Acute-to-chronic ratios come from paired
acute and chronic toxicity values for a particular species and the acute toxicity value (LC50) is divided by the
chronic toxicity value (the geometric mean of the NOEC and LOEC) for that species. This ratio is then applied
to the acute criterion to calculate a chronic criterion that is likely to be protective of sensitive species that may
not be available in the chronic data set. In the case of bifenthrin, there were no paired acute and chronic
toxicity data available, so the “default” acute-to-chronic ratio was used, which is based on paired toxicity data
for eleven pesticides.

The UC Davis criteria indicate the level that if not exceeded will be protective of all aquatic organisms. Above
these thresholds, there are likely effects to aquatic life. The UC Davis acute criteria are intended to protect
against lethal effects that occur during short exposures, and the chronic criteria are intended to protect
against lethal, reproductive, or growth effects that occur during longer exposures.  The acute and chronic
criteria are the same as USEPA’s CMC and CCC. Effects on reproduction and growth are clearly linked to
survival of organisms and health of aquatic populations and the Water Boards have many precedents for
protecting aquatic life from sublethal effects. The general toxicity objective in the Basin Plan is clear in
protecting against detrimental physiological responses, which in many cases would be sublethal effects.

I found her response very informative.

Regards,

Peter

From: Sarah Lopez [mailto:sarah@ccwqp.org] 
Sent: Monday, June 06, 2016 3:54 PM
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To: Meertens, Peter@Waterboards; Epp, Jennifer@Waterboards
Cc: kschmidt@ccwqp.org
Subject: RE: Follow-up from TMDL call (comment clarification)
 
Thanks Peter.
 

From: Meertens, Peter@Waterboards [mailto:Peter.Meertens@waterboards.ca.gov] 
Sent: Wednesday, June 01, 2016 12:21 PM
To: Sarah Lopez; Epp, Jennifer@Waterboards
Cc: kschmidt@ccwqp.org
Subject: RE: Follow-up from TMDL call (comment clarification)
 
Hi Sarah,
Thank you for the additional clarification on your concerns. I followed up with Region 2 TMDL pesticide lead
and their TMDL’s NOEC pesticide target is protective of both lethal and sub-lethal effects.  With regards to
the shift in standard from a **median lethal effect standard** to a **no observable, sub-lethal effect
standard**, this not something the TMDL is doing. The TMDL relies on existing standards in the Basin Plan,
which include the narrative objectives for pesticides and toxicity. These two objectives support full protection
of species and not just from lethal effects of pesticides.
 
I have calls into Region 5 to ask them about the use of estimated values in the criteria development. I will
keep you posted when I learn more.
 
Peter
 
 
 

From: Sarah Lopez [mailto:sarah@ccwqp.org] 
Sent: Tuesday, May 31, 2016 4:14 PM
To: Meertens, Peter@Waterboards; Epp, Jennifer@Waterboards
Cc: kschmidt@ccwqp.org
Subject: RE: Follow-up from TMDL call (comment clarification)
 
Hi Peter,
 
Thanks for showing this example.  If I understand the quoted text correctly, the “NOEC” (or NOAEC) they are
referring to is a **lethal** effects threshold.  I alluded to this in my email to you below (“There are also EC’s
for mortality, but leaving those aside…”)  In this case, I could be wrong, but I believe the difference between

the Region 2 standard and an LC50 is simply that an LC50 is based on the 50th lethal percentile, whereas

mortality-based NOEC is based on the 1st or 5th percentile.  I think that’s what the Region 2 text refers to.
 
To be clear, my concern with the NOEC-based targets for water column pyrethroids in the Salinas TMDL is
that they are a) based on sub-lethal effects, and b) estimated conservatively where there is a lack of data.  I
would not have the same concern about mortality-based NOEC’s. 
 
Also, to be clear, I understand there is regulatory interest in NOEC’s outside of Region 3 and am not directly
objecting to them.  My comment/concern was that I don’t believe the Region 3 Board Members were fully
educated/informed about the significance of going from a **median lethal effect standard** to a **no
observable, sub-lethal effect standard**.
 
Hopefully I’m reading everything right; sorry if I’ve missed your point and please set me straight!
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-          Sarah.
 

From: Meertens, Peter@Waterboards [mailto:Peter.Meertens@waterboards.ca.gov] 
Sent: Tuesday, May 31, 2016 3:27 PM
To: Sarah Lopez; Epp, Jennifer@Waterboards
Cc: kschmidt@ccwqp.org
Subject: RE: Follow-up from TMDL call (comment clarification)
 
Hi Sarah,
I was reviewing the targets from the adopted Region 2 diazinon and pesticide TMDLs and found that they use
NOEC or NOAEC as the targets.  The targets are also the TMDLs that are allocated to dischargers.
 

Pesticide-Related Toxicity
The toxicity targets are expressed in terms of acute toxic units (TUa) and chronic toxic
units (TUc). The targets are as follows: pesticide-related acute and chronic toxicity in
urban creek water and sediment, as determined through standard toxicity tests, shall not
exceed 1.0 TUa or 1.0 TUc, where TUa = 100/NOAEC and TUc = 100/NOEC. “NOAEC”
refers to the “no observed adverse effect concentration,” which is the highest tested
concentration of a sample that causes no observable adverse effect (i.e., mortality) to
exposed organisms during an acute toxicity test. For purposes of this strategy, “NOEC”
refers to the “no observable effect concentration,” which is the highest tested
concentration of a sample that causes no observable effect to exposed organisms during a
chronic toxicity test. NOAEC and NOEC are both expressed as the percentage of a
sample in a test container (e.g., an undiluted sample has a concentration of 100%). In
both cases, an observable effect must be statistically significant. For purposes of this
strategy, an undiluted ambient water or sediment sample that does not exhibit an acute or
chronic toxic effect that is significantly different from control samples on a statistical
basis shall be assumed to meet the relevant target.
 

Total Maximum Daily Load
The assimilative capacity of the Region’s urban creeks for diazinon and pesticide-related
toxicity is the amount of diazinon and pesticide-related toxicity they can receive without
exceeding water quality standards. For urban creeks to assimilate diazinon and other
pesticide discharges and meet water quality standards, the targets must be met. Rather than
establishing a mass-based TMDL to attain the targets, this TMDL is expressed in
concentration units. The TMDL is equal to the targets.
 
Here is a link to the BPA.
http://www.waterboards.ca.gov/sanfranciscobay/board_decisions/adopted_orders/2005/R2-2005-0063.pdf
 
Here is a link to the TMDL website.
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/urbancrksdiazinontmdl.shtml
 
Since the R2 TMDL uses a generic toxicity targets in the formula. They have been able to apply the TMDL to
toxicity from materials such as pyrethroids and fipronil that emerged after diazinon was banned.
 
Regards,
 
Peter
 

From: Sarah Lopez [mailto:sarah@ccwqp.org] 
Sent: Tuesday, May 24, 2016 5:13 PM
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To: Meertens, Peter@Waterboards; Epp, Jennifer@Waterboards
Cc: kschmidt@ccwqp.org
Subject: Follow-up from TMDL call (comment clarification)
 
Hello Peter and Jennifer,
 
Following up on our phone call from yesterday, here is a summary of the concerns that I mentioned.  I believe
that I raised all of these in front of the Board.  If you’re unsure that is the case with any of the below, please
let me know which one(s) and I can point out the reference in my comments.
 

1)       Scope.  The title is TMDLs for Sediment Toxicity and Pyrethroid Pesticides in Sediment in the Lower
Salinas River Watershed.  While acknowledging the sediment/water connection, I am questioning the
placement of **water column numeric targets** in a TMDL titled so specifically for sediment.  The
Santa Maria TMDL was titled as a “watershed tmdl” and did not specifically mention sediment or the
water column in the title.  It also did not name specific pesticide materials or classes in the title.  The
response to my comment letter cited the sediment/water connection, but did not cite any other
sediment TMDLs containing water column targets and I do not believe the Board members had a
chance to consider this scoping question until I raised it again at the meeting.

 
2)       Water Column Targets are NOEC-based.  NOEC means No Observable Effect Concentration and is

different in concept from  the Lethal Concentration (LC) and sub-lethal Effect Concentration (EC)
based standards more commonly in use.  In the sub-sections below I’ll try to break down my previous
comments into more concise thoughts that can be responded to individually.
 
2a) Coupling LC50-based standards for sediment with NOEC-based targets for the water column is
not ideal.  In theory, when sediment waste load allocations are just met, water column targets will not
be.  Pyrethroid concentrations that are low enough to meet LC50-based standards are still orders of
magnitude higher than NOEC-based targets, and the TMDL uses these inconsistently across the
sediment/water interface.   I don’t think the TMDL document or the Board members have considered
this distinction, or the implications for meeting one standard without the other.
 
2b) NOECs do not align directly with toxicity bioassays.  Bioassays test for toxicity, regardless of the
toxicant.  Survival endpoints in bioassays align with Lethal Concentrations (LC’s) for specific toxicants;
sub-lethal endpoints align with Effect Concentrations (EC’s) of toxicants for reproduction or growth. 
(There are also EC’s for mortality, but leaving those aside…)  By using LC and/or EC-based standards,
“exceedances” can be directly compared with bioassay results from the same water samples.  The
result is a compelling case for impacts to aquatic life (i.e. discharger buy-in), or for lack thereof. 
Because NOEC’s are below normal EC’s, monitoring can report “exceedances” of the NOEC’s but not
show any toxicity in bioassays.
 
Aside: I understand that there potentially are marginal effects to organisms at concentrations below
those detectable in a toxicity bioassay with the right organisms, but I’d be surprised to learn that this
scenario has yet presented in a Central Coast water body.  If we get to a point where a water body
shows no toxicity in bioassays (across multiple species) and meets LC/EC-based numeric targets and
there is still evidence of a compromised in-stream community due to individual chemicals and not
additivity or habitat impacts, then I think it would be worth talking about lower standards.  But I’d be
surprised if it comes to that, and in the meantime the message being sent to the dischargers is that
the Water Board cares more about low numbers than actual toxicity.
 
2c) NOECs by definition can be exceeded without impact.  While other kinds of numeric targets
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prohibit concentrations above which impacts would be expected, NOECs by definition can be
exceeded without measurable impact.  They are below the Lowest Observable Effect Concentration
(LOEC).  Dischargers can fail to meet the target, without impacting aquatic life.  To my knowledge no
other numeric standards of this type are currently in use on the Central Coast.  My comment is
simply that a change in approach of this nature appropriately merits Board consideration.
 
Aside: An additional question/comment is whether or not such a standard is a good management
tool?  The statistics used to estimate the NOEC may be sound and peer-reviewed, but one of the
three peer reviews actually concluded that the standards were overly conservative for the purpose of
management.
 
2d) NOEC-based thresholds may complicate 303d-listing/de-listing.  Very few data points are needed
to place a water body on the 303d list, however many data points showing no exceedance of numeric
listing criteria are needed to de-list the water body.  Because NOEC’s are below measurable effects, if
they are used as listing criteria a water body may continue to show exceedances (and hence not be
eligible for de-listing), even with a substantial record of “non-toxic” bioassay results across multiple
species.  It may be the case that TMDL staff want to be extra-conservative/protective and rely on a
NOEC as a final indicator, however that decision appropriately merits the consideration of staff
responsible for 303d-listing, as well as Board members.  (It is unclear whether inclusion of numeric
targets in a TMDL promotes or otherwise affects their use in 303d-listing.)
 

3)       Water column targets present technical challenges to measurement quality.  I previously raised
the issues of lack of availability of lab analysis for freely dissolved pyrethroid concentrations in water,
and of potential low measurement quality if whole water sample data and/or equation-based
calculations are used instead of directly-measured freely-dissolved concentrations.  I also just
discovered that the DPR sampling program mentioned in the TMDL does not achieve the detection
limits needed to assess compliance with these targets; I have not raised this last point before.
 
3a) Sample analysis for “freely dissolved” pyrethroid concentrations is not, to my knowledge,
commercially available at this time.  However, the (UC Davis) developers of the numeric targets
devote several pages of text to stressing the importance of using freely dissolved concentrations to
assess compliance.  (At the end of the criteria development document sections dealing with this topic
there is a single sentence indicating that in the absence of freely dissolved data, a manager could
choose to use whole water data instead.  However this is clearly not encouraged by the developers of
the criteria and is in fact criticized in the peer reviews.)  In other words, it is important to make
assessments based on freely dissolved concentrations, but not practical to directly measure them on
a routine basis at this time.
 
3b) Alternative/proxy methods for assessing freely dissolved concentrations may compromise
measurement quality.  It is in no way accurate to use whole water concentrations as a proxy for
freely dissolved concentrations, except in the case where pyrethroids are not detected at all by the
whole water analysis.  There *may* be a scenario in which very high whole water pyrethroid
concentrations could be interpreted to indicate high freely dissolved concentrations, but drawing
such a conclusion qualitatively would not meet the Measurement Quality Objectives (MQO’s) in an
SWAMP-compatible Quality Assurance Plan (i.e. the data would not be admissible for many uses or
would have to be qualified).  To draw that conclusion quantitatively, the equation used to convert
whole water concentrations to freely dissolved concentrations would need to be assessed for 6
different factors (Total Pyrethroid Concentration, KOC, TSS, fOC, KDOC, and DOC) to show the ranges
for each factor over which a specific whole water concentration would definitively indicate a freely
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dissolved exceedance.  (ß I’m sorry this is awkwardly worded; I can provide clarification if needed.) In
more common scenarios of low, medium, or high whole water detections, the question is whether or
not an equation can produce calculated freely dissolved concentrations with sufficient precision to
meet MQO’s.  Three or four of the equation factors can be directly measured; others must be
assumed/estimated and “default values” assigned.  Some spreadsheet math would be required to
determine if the resulting calculated freely dissolved value is of sufficient precision to meet SWAMP
MQO requirements.  There is also the question of whether or not the MDL for the resulting
calculated parameter (which would be the product of 4 measured parameters) would be sufficiently
low to assess compliance.  (It may be the case that it is, I just don’t know and am raising the
question.)
 
Aside: I understand there may be some precedent for such calculations in groundwater monitoring.  If
that is the response to my comment, I’d just ask that examples be provided with enough specificity to
show that the situation really is analogous, especially given the likelihood of high TSS in surface water
samples that may not be as common in groundwater.
 
3c) Issue not previously raised but I’m mentioning it anyway (I understand if you can’t include it): The
DPR monitoring cited in the staff report Table 7 does not, to my understanding, assess freely
dissolved concentrations and does not come close to meeting the detection limits needed to assess
compliance with the NOEC-based water column numeric targets.  In other words, “non-detect”
results in the DPR monitoring could still exceed the water column targets in this TMDL by a factor of
10 or more.  I understand that there is a commercial lab that may be rolling out a method with lower
MDL’s in the next few months; will DPR be asked to send samples to that lab?
 

4)       Approach and targets encourage “pesticide-switching.”  I raised this briefly at the end of the call
yesterday, and in my comments to the Board.  As much as possible, I would encourage the crafting of
regulation that looks holistically at the issue of toxicity to aquatic organisms rather than focusing on
individual toxicants in isolation from other toxicants.  For example, this TMDL is titled as a sediment
toxicity TMDL, but goes on to deal with only 6 named toxicants, which are not the sole toxicants
currently measurable at toxic levels in Salinas watershed sediment.  Regardless of intent, the issuance
of numeric criteria for specific materials in isolation from others, and/or issuing compliance
requirements for users of specific materials in isolation from others, promotes switching from the
named materials to other, non-named materials.  And in particular, the issuance of numeric criteria
that don’t align with bioassays and can actually be exceeded without effect is especially discouraging
to dischargers.  The original approach of bioassay-based toxicity testing (which can be expanded to
include additional test organisms to address more toxicant classes) is a more holistic approach which
addresses the water quality problem directly without promoting pesticide switching.  I believe it is
useful to talk about numeric thresholds for specific toxicants, but in an educational/discussion context
to inform dischargers of just how low the levels they need to achieve really are, and for
managers/regulators to keep tabs on progress.  For enforceable numeric objectives, I think the
bioassays offer a more holistic approach that both addresses water quality problems and deters
pesticide switching.  I’m hopeful that future regulation from this office might consider that approach. 
I’m also hopeful, but not overly optimistic, that this concept might be considered for the TMDL
currently in question, as the named toxicants are easier to address with BMP’s and arguably present
less of a threat to water quality than the alternatives.  If there ever was a time to consider targeting
toxicity and not named materials, it is now.

 
Thanks,
Sarah.
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Sarah G. Lopez
Technical Program Manager
Central Coast Water Quality Preservation, Inc.
PO BOX 1049
Watsonville, CA 95077
831-331-9051
sarah@ccwqp.org
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