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MWH Laboratories is the largest lab in the U.S. that is focused solely on water analysis,

- specifically for CECS in water. In 2010 we have tested well over 500 sampies for CECs from
water samples across the United States. Our analytical method allows the analysis of nearly 90
CECs in a sample, as opposed to focusing on a short list of analytes (as recommended by the
Blue Ribbon Panel and CDPH in their comments on the Blue Ribbon Panei Report.  The fact
that we have amassed a large database of occurrence of a number of CECs makes us
recommend an alternative to the shortlist proposed by the Blue Ribbon Panel.

We will not address issue of relative toxicity of different CECs compared to concentration, but
instead focus on the use of CECs as indicator compounds, which could prompt other actions. The
important characteristics of a CEC for monitoring as an indicator of either treatment efficiency or
the presence of wastewater in a receiving water include the following:

High frequency of occurrence in the source water (wastewater influent)

Relatively poor removal efficiency by conventional wastewater treatment processes (or
conversely frequent occurrence in wastewater effluents)

ldeally relatively small variation in concentration over time (so that the source functlon is
relatively constant).

High enough concentration to allow measurement in samples that have undergone
substantial dilution.

Pow N

.Our experience in looking at multiple wastewater efﬂuent samples, particularly in a recent
California study sponsored by the Santa Ana Watershed Project Authority (SAWPA), leads us to
the conclusion that RESTRICTING testing to a short list of compounds risks losing valuable
information on occurrence and also potential site specific indicators.  In this study there were
more than 20 dischargers sampiing for CECs. MWH analyzed samples for 17 of those
dischargers, providing a relatively robust database from a single lab (thus ellmlnatlng interlab
variability). SAWPA requested analysis of 11 CECs (of which 4 were also in the Biue Ribbon
Panel report). These results have been submitted to the Board in a recent SAWPA report.
However, the majority of the 17 dischargers elected to analyze not just for the SAWPA
compounds, but also to obtain data on the full suite of ~80 CECs in order to have a broader
sense of CEC occurrence.

This longer list provides an opportunity to directly compare occurrence using various “lists”.  This
comparison shows that there are numerous CECs that are not on the Blue Ribbon Panel list (or
the SAWPA list) that occur in more than 90% of these wastewater effluents, and some of them
occur at much higher concentrations and frequency than a few of the indicators recommended by
the Blue Ribbon panel. Selected comparisons follow.

Blue Ribbon Panel indicators

Sucralose is an excellent indicator compound (and is on the Blue Ribbon Panel list). it occurs in
100% of wastewater effluents we have tested so far and is at typical concentrations of 15-25 ppb
in these samples. Variation over time is <50%.




lopromide is a poor potential indicator compound. Although many people have testad for it, the
frequency of occurrence is actually relatively low, because it is not commonly used as an X-ray

"~ contrast medium. Instead lohexol (lohexal) occurs much more frequently and at higher

- concentrations. (as much as 100X higher). " There were several examples in this data set where:
iopromide was ND while iohexal was up to 1 ppb. '

Caffeine is potentially a poor indicator compound because it is detected in only about 50% of
effluent samples, even at detection levels of 5 ppt and is also subject to extensive biodegradation.
Concentrations varied by more than a factor of 100 among plants, and the vast majority of detects
were: less than 10X ‘the reporting level. We have seen two caffeine degradates — 1,7-
-dimethylanxthine and theobromine often at concentrations exceeding those of caffeine. If one is

going to use this as an indicator it is therefore also important to also include the degradates.

DEET shows variations of as much as a factor of 10 among different treatment piants and over
time from the same treatment plant, but it is detected in more than 90% of effluents. :

Gemfibrozil was only observed in about 40% of the effluents and concentrations varied by two
orders of magnitude. Thus using this compound as an indicator of treatment performance would
run the risk of measuring a compound that was frequently not present at all (concentrations
among plants varied from <5 ng/L to >2,000 ng/L. ‘

Thus of the Blue Ribbon Panel recommended analytes only two, Sucralose and DEET, would
- seem to be reliable general indicators that could be used to assess treatment efficiency. .

CDPH recommendations for CECs
In the CDPH response to the Blue Ribbon Panel report, 3 additional CECs were recommended —
BPA, TCEP, and carbamazepine. Each of these was part of the SAWPA study -so there is

extensive data available on occurrence.

BPA was detected in less than 20% of effluent samples and the highest concentration was <5
times the reporting limit of 10 ppt. Thus it is not clear how valuable monitoring of BPA would
be. Additionally in an ongoing Water Research Foundation study of interlab variability, BPA was
one of the “poorer” performing compounds.

TCEP is a very commonly occurring CEC which is also very difficult to remove. Because of this
it was detected in the SAWPA study in 100% of samples. However the concentrations vary
widely (10X) among plants and over time at a single plant.

Carbamazepine was detected in more than 80% of effluent samples and is generally considered
to be difficult to remove by conventional treatment.  Concentrations vary by less than a factor of

five.

Thus at least two of the compounds recommended by CDPH for CEC indicators are indeed
desirable candidates based on occurrence frequency and concentration range.

Other Potential compounds :
Based on evaluation of the 90 compound list for more than 10 of these plants, there are several

other compounds that are not widely analyzed but occurred in 100% of tested effluent samples at
concentrations that are well above typical reporting limits. The Table below (Table 1) shows
those compounds that we detected in more than 90% of SAWPA effluent samples.. All of the
ones that are detected frequently and have small variation in concentration are potential good
indicators of wastewater presence in recycled water and should be considered for monitoring.
More importantly this suggests that the Board should not restrict the list of compounds being
monitored, but encourage dischargers to identify the best indicators for their specific scenario and
thus allow greater flexibility so that dischargers can maximize the value of measurements. Using

2.




only a small subset of the analytes picked up by CEC methods risks loss of significant
information.

Some of these, most notably primidone, have been proposed by others as good wastewater

indicators, but we urge the Board to be open to broader conceptual views of the monitoring
needs. ' ‘ o

Table1. Results of snapshot survey of SAWPA dischargers for CECs

List compound Ratio Max 90th % Frequency of
cor_lcentration/ concentration occurrence
Min {ng/L)
concentration ‘

Blue Ribbon | Sucralose 2 28900 100%
Dehydronifedipine 3 592 100%
Butalbital 4 78 100%
Primidone 5 242 100%
Dilantin 6 - 306 100%
Meprobamate 11 ’ 1146 100%

sawpa TCEP 12 . 448 100%
DACT 15 166 : 100%
Theobromine 31 352 100%
2,4-D 32 ‘ 115 100%
Simazine 34 59 100%
Carisoprodol 39 678 100%
Atenolol 46 776 100%
1,7-Dimethylxanthine 79 128 100%
lohexal 97 ' 3770 100%

sawpa | DEET . Huge 304 94%
Lopressor Huge 220 -92%
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