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Old and confusing contact recreation objectives
Geometric Mean 

cfu/100ml
Maximum Value

cfu/100ml
Enterococcus (marine/estuarine) 35 104

Enterococcus (freshwater) 33 61
Fecal Coliform (freshwater) 200 400 (90th percentile)

Total Coliform 240 (yearly median) 10,000
E. Coli (freshwater) 126 235

Presenter
Presentation Notes
Here are the contact recreation objectives that we have been using when we look at data.  Since this group is mainly concerned with marine and estuarine waters, the top line is the most relevant since enterococcus is used to assess contact recreation in these waters.  We compared the geometric mean – generally a 30 day geometric mean to 35 and we also tallied how many times individual samples were above 104.



(Not quite official) California contact recreation objectives
6-week rolling geometric mean 

cfu/100ml
Monthly STV

cfu/100ml
Marine/Estuarine (enterococcus) 30 110

Freshwater (E. Coli) 100 320

Notes:
Feb 6 State Board hearing postponed (open questions about applicability of EPA criteria to SoCal beaches)

Marine/Estuarine waters are those where the salinity greater than 1 ppth more than 5 percent of the time

Freshwaters have salinity less than or equal to 1 ppth 95 percent or more of the time 

The geometric mean is calculated on a 6 week rolling basis and must include at least 5 samples

STV=statistical threshold value. This objective means that not more than 10% of the individual samples collected within a 
month can exceed this value. Used for determining impairment only if there are not enough data to use geometric mean 
(typically this means that monitoring frequency does not result in 5 samples within 6-week period)

Presenter
Presentation Notes
Here is what I think will be the new objectives although it is not yet official.  These are the numbers that were put out for comment.  There was a board hearing scheduled for February 6 that hear will be postponed until this summer.  I have heard that the issue still under discussion is the applicability of these objectives for southern California beaches. You will notice that the geomean is a six week rolling geomean and – for enterococcus - is a little bit lower than the current objective.  And, the replacement to the single sample maximum is a bit higher and is called the statistical threshold value.

In contrast to the single sample maximum, the proposed implementation method is to only use the statistical threshold value when there are not enough data to compute the geometric mean. Typically this would occur when the sampling program does not result in at least five samples in a six week period.  For beach areas that are sampled something like weekly, this will not be an issue.



𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 𝑛𝑛 𝑎𝑎1𝑎𝑎2𝑎𝑎3 ⋯𝑎𝑎𝑛𝑛



Computing the 6 week rolling geometric mean (GM)

6 week GM=276 week GM=276 week GM=316 week GM=426 week GM=50

The 6 week rolling GM is 
compared to 30 cfu/100ml

(must be at least 5 samples)

Presenter
Presentation Notes
Here is a little cartoon that shows you have the rolling computation of the geomean works.  Here is a plot of a few months of enterococcus data – generally sampled weekly, but with some weeks with more than one sample.  Here is how the rolling geomean works.  The first six week windows picks up the first six samples, and the geomean is 27, which is below the objective.   The next six week sample picks up the next six samples and also results in a geomean of 27, the third window gives of geomean of 31, an exceedances…..and so on through the data, six weeks at a time. As long as there are at least five samples, we can compute a geomean and compare it to 30 for enterococcus.  It is OK if there are more than six samples, but there must be at least five.




Computing the Monthly Statistical Threshold Value - STV  

> 10% exceed > 10% exceed > 10% exceed< 10% exceed

Presenter
Presentation Notes
Here is the same sort of plot for the statistical.  Here the window is monthly.  And, we ask the question whether at least 10% of the samples exceed 110. 

In the example here, we do have more than one sample per week, but Since in most cases we are talking about weekly sampling, the practical result is that we get an exceedance if at least one sample during the month exceeds 110.

Remember though – we will not be using the STV to determine impairment unless we do not have geomeans to evaluate.



Determining Impairment using Listing Policy
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2015/020315_8_amendment_clean_version.pdf

PUSUANT TO AB 411: THE MINIMUM NUMBER OF MEASURED EXCEEDANCES OF BACTERIAL STANDARDS FOR COASTAL 
BEACHES NEEDED TO PLACE A WATER SEGMENT ON THE SECTION 303(D) LIST WHEN WATER QUALITY MONITORING WAS 
CONDUCTED APRIL 1 THROUGH OCTOBER 31.

Null Hypothesis: Actual exceedance proportion <= 4 percent.
Alternate Hypothesis: Actual exceedance proportion > 19 percent.
The minimum effect size is 15%
*Application of the binomial test requires a minimum sample size of 22. The number of exceedances required using the 
binomial test at a sample size of 22 is extended to smaller sample sizes.

Sample Size List if the number of exceedances are equal to or greater than
3-31 3*

32-41 4
42-52 5
53-62 6
63-72 7
73-82 8
83-92 9

93-102 10
103-113 11
114-123 12

Presenter
Presentation Notes
OK – now – you have your samples, and you know how many exceedances of the geomean objective you have.  Let’s take the case of a beach that is not already on the impaired waters list and for which data are collected April through October.

This is the table that tells you how many exceedances you can have for a given number of samples. This table is part of the listing policy and the numbers were generated by applying a binomial distribution with an exceedance proportion of <=4. There is a different table one would use to determine listing for beaches with year round sampling.

When we go to make listing decisions, what we will be doing is evaluating ALL data – even the historical data – against these new objectives.  In many cases we have data going back 15 years or more.  We look at all of the six week rolling geomeans for all data and see what we get.

For example, let’s say we have data for a beach where we have 95 six week rolling geomeans computed, and that only six of them were above 30.  We go to the row that contains 95, and we see that we would not list this beach because we need at least 10 exceedances to list.



De-Listing using Listing Policy
PUSUANT TO AB 411: THE MAXIMUM NUMBER OF MEASURED EXCEEDANCES OF BACTERIAL STANDARDS FOR COASTAL 
BEACHES ALLOWED TO REMOVE A WATER SEGMENT FROM THE SECTION 303(D) LIST WHEN WATER QUALITY MONITORING 
WAS CONDUCTED APRIL 1 THROUGH OCTOBER 31.

Null Hypothesis: Actual exceedance proportion ≥ 19 percent.
Alternate Hypothesis: Actual exceedance proportion < 4 percent.
The minimum effect size is 15%

The minimum samples size necessary to delist is 22

Sample Size Delist if the number of exceedances are equal to or are less than

22-31 2
32-41 3
42-52 4
53-62 5
63-72 6
73-82 7
83-92 8

93-102 9
103-113 10
114-123 11

Presenter
Presentation Notes
This is the companion table but for the case when the waterbody is already on the 303d list.  We use this table when we tally up all of the available samples and exceedances and try to determine if the waterbody can come off the list.  The numbers are pretty similar to the other table, but we need a little bit stronger evidence to get off the list than to get on.





Questions?
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