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2012 vs 1986 water criteria for recreation

2012 1986
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2012 vs 1986 water criteria for recreation

2012 1986
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2012 vs 1986 water criteria tor recreation

Key difference

1986 criteria “were selected in order to further carry forward the same level of water
quality associated with EPA’s previous criteria recommendations to protect the primary
contact recreation use”

2012 criteria have a much closer linkage to the underpinning level of health protection

“The mean illness rates associated with the 2012 RWQC water quality recommendations are approximately 32
cases of NGI per 1,000 primary contact recreators for a culturable enterococci GM criterion of 30 cfu per 100 mL
and 36 cases of NGI per 1,000 primary contact recreators for a culturable enterococci GM criterion of 35 cfu per
100 mL, in both marine and fresh water"

The 2012 illness rates were used 1o estimate equivalent criteria values for culturable E.
coli and Enferococcus spp. via gPCR

This establishes a risk-based framework for alternativeindicators and methods




Alternative criteria — why and how

WHY

EPA's epidemiological studies were conducted in recreational waters impacted by freated wastewater
Conducted during summer bathing season
Account for full range of weather conditions observed

The fecalindicator bacteria (FIB) / pathogen combination(s) may vary in other sources of contamination
and waters impacted by other sources

HOW

States could adopt alternative criteria to reflect local conditions and human exposure patterns
Alternative health relationship derived using epidemiclogy with or without QMRA
QMRA results fo determine water quality values associated with a specific illness rate

Different indicator/method combination

May be adopted info a state water quality standard provided that they are scientifically defensible,
protective of the use, and reviewed and approved by EPA
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Waters impacted by human sources

Table 4 — Summary of QMRA results

Pathogen Health-Based Approach POTW Effluent-Based Approach
[llness rate/  Infection Rate/  Estimated miean  I[llness Rate/  Infection Rate/  Estimated mean
1000 1000 concentration 1000 1000 Cconcentration
SWLITLITIErsS SWILITLITIET'S (organisms/L) SWLITLITIETS SWILITLITIErsS (organisms/L)
All Unknown MaA Unknown A
Rotavirus 13.6 0.7 0.7 0.04
Morovirus® 78.6 2.1 435 3.8
Adenovimms 8.5 0.7 0.5 0.04
Cryptosporidium spp. 0.7 0.2 0.5 0.15
Girdia lamblia 4.9 7.6 0.01 0.03 0.05
Camplyobacter jejuni 24.6 1.0 0.1 3.8 0.4
E. coli O157:H7 0.01 0.05 0.2 0.001 0.01 0.01
Saimonella enterica 0.05 0.44 122 0.0003 0.001 0.4

a Genome copies per liter.

Takeaway: In humanimpacted waters viruses are likely etiologic agents of concern



Waters impacted
by mixtures of
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Waters impacted by mixtures

human sources

Hypothetical waterbody had both raw sewage
and treated wastewater effluent

A combination of two different human sourcesis
required to achieve the 35 ENT /100mL and
30/1000 Gl illness combination

The different sources contribute varying levels of
impact (culture, gPCR, volume, risk)

Takeaway: The source conftributing the majority
of risk in a mixture may be overlooked when only
culture based FIB are assessed
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Fig. 1 — Predicted median source contribution of total
indicator density, volume, and pathogen density for

a waterbody with a total indicator density of 35 CFU

100 mL " enterococci and impacted by fresh poorly treated
sewage (Raw) and fresh secondary-treated disinfected

municipal wastewater (POTW) (Run 1a). The 25th and 75th
percentile value predictions are shown as error bars.



Waters impacted
by non-human
sources
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Fig. 2 — Run 1 contribution of each pathogen. Run 1 contribution of each pathogen to the probability of GI illness from
ingestion of water containing fresh faecal pollution from animals or sewage at faecal indicator densities of 35 cfu 100 mL ™"

ENT (24) and 126 cfu 100 mL ™" E. coli (2B).

Takeaway: Some non-human sources have lower risks than human sources
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Waters impacted by mixtures of

human and non-human sources
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Waters impacted by mixtures of

human and non-human sources

Enterococciconcentrations corresponding to 36/1000 ilinesses for
various mixed contamination scenarios

Table 2 — Selected predicted median enterococel densities that correspond to Gl illness levels of 0.036 for waters impacted

by mixed sources of faecal contamination.

Non-human source Hurnan contributon 0% 10% 20% 0% 50% 70% 100%
MNon-human contribution 100% 90% 80% 70% 0% 320% 0%
Pig 607 278 164 114 70 50 35
Chicken 103 g5 g7 73 62 43 35
Cull 1947 339 174 116 70 50 35
Non-pathogenic source - 350 175 117 70 50 35

Takeaway: In waters with mixed sources, higher levels of Ent can correspond to iliness benchmark
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Integrating source
specific risk iInformation
with results from CA rec

water studies — Surfer
Health Study (SHS)
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Pulling it all together

The 2012 RWQC providessignificant opportunities and additional flexibilifies fo address CA-
specificrecreational water quality issues

Scientifically defensible
Protecftive of the use
Strong scientific foundation to believe
Human enteric viruses are important etiologic agents in human impacted waters
Risks associated with some non-human sources is lower than human contamination

Nature and magnitude of the source and the source dynamics are critical considerations



Final thoughts

Some recreationalwaters in CA may benefit from consideration of alternative standards or
alternative implementation approaches

Many coastal CA rec waters are not impacted by treated WWIP effluent
different source than EPA epi studies,
could have different ratios of fecal indicator bacteria/pathogens

Some alternative indicators are more effective at some CA study sites
Could consider different method(s) and/or different indicator(s)
Potential to achieve better health protection

Could dllowregulated community ability to focus on effective human health risk reduction
rather than solely on fecal indicator bacteria reduction
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