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• Undisinfected Secondary
• Disinfected Secondary-23
• Disinfected Secondary-2.2
• Tertiary
• Advanced treated
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So lets talk about the types of RW defined in our Title 22 regulations.

RW has several different qualities depending on the amount of treatment it received.  It can get confusing because they’re all called the same thing, “recycled water”.

So lets start with the least treated type of RW.  And that is Undisinfected secondary, which is just raw wastewater that has been oxidized.  Which for wastewater treatment means the organic matter is stabilized and not able to rot or decompose any further.

Then you have the two types of Disinfected Secondary which are oxidized and disinfected so that the 7-day median concentration of total coliform in the effluent is either <23 MPN or <2.2 MPN.

Then you have Tertiary which is the most common type of RW.  Its been Secondary treated, filtered, and disinfected.  

And finally, the highest treated RW is called Advanced treated which is any type of treatment after tertiary.  The type of treatment depends on the specific use.  But typically this term refers to RO and AOP used for potable reuse projects.  Which we will talk about later.
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• Review of Criteria for Agricultural 
Irrigation Uses.

• Has this criteria protected public 
health? 

• Report on website.
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Most of the RW types can be used for certain irrigation uses.  The Title 22 regs specify which type to use when.  

In 2008 we formed an expert panel, made up of nine nationally recognized experts to consider whether RW produced per Title 22 was sufficiently protective of public health for food crop irrigation projects.  Now the scope was only for looking at the food crop irrigation regulations.

The report is on our website.  

<CLICK> This report looked at several aspects of our regulations, for example:  the disinfection criteria, the turbidity requirements, and the use of total coliform as an appropriate indicator.  The panel found that our current regulations are protective of public health for food crop irrigation uses.  So what we are requiring is adequate.  But there is a lot of good information in the report about where some of our regs came from and why we require what we do, so if you are interested, take a look at it.  



• Filter Media
- Coagulated
- < 5 gallons/min/ft2
- Ave < 2 NTU 
- Over 5 NTU < 5%
- Never > 10 NTU 

Alternative section

Title 22, Section 60301.320

• Membrane Media
- Over 0.2 NTU < 5%
- Never > 0.5 NTU 
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Lets talk a little about the different treatments RW can go through.

The most common recycled water, tertiary RW, has to be filtered.  What does that mean?

Title 22 defines "Filtered wastewater" as an oxidized wastewater that is either:
 
coagulated and passed through natural undisturbed soils or a bed of filter media:
	- At a rate that does not exceed 5 gal/min/ft2 of surface area; and
	- Has a turbidity that does not exceed any of the following:
		(1) An average of 2 NTU within a 24-hour period;
		(2) 5 NTU more than 5 percent of the time within a 24-hour period; and
		(3) never exceeds 10 NTU at any time.
 
The other type of filtered wastewater is if the filtration is done with a membrane.  Then the turbidity cannot exceed:
 		(1) 0.2 NTU more than 5 percent of the time within a 24-hour period; and
		(2) can never exceed 0.5 NTU at any time.




• Chlorine
- CT > 450 mg-min/L
- Modal contact time > 90 mins

• Alternative
- 5-log virus inactivation

or removal

Title 22, Section 60301.230
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And to be a tertiary RW, it has to also be disinfected.  Title 22 defines disinfected tertiary recycled water as being filtered (which we just talked about) and subsequently disinfected by one of two processes.

Either by a chlorine disinfection process that provides a CT (which is the product of the total chlorine residual and modal contact time) greater than 450 at all times with a modal contact time of at least 90 minutes, based on the peak dry weather design flows.

Or …by some alternative method that when combined with the filtration process can inactivate or remove 99.999 percent (that’s 5-logs) of specific viruses in the wastewater.  This option allows the project to decide the best disinfection process for them.  The most popular choice for this option is using a UV disinfection system which we will talk about in a minute.



• Effective on large / ionic / hydrophobic CECs
• Most Molecular Weight > 200 Daltons are 

removed
• Less effective on:

– NDMA
– 1,4-dioxane
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RO is a membrane separation process.  Specifically, its the passage of water through a semi-permeable membrane, from a higher to lower concentration of solution, using pressure.  The common configuration is via spiral-wound modules.

RO is mainly effective on large / ionic / hydrophobic compounds.  RO removes these compounds from the source stream by size exclusion, electrostatic repulsion, and through the adsorption phenomena.

Since most chemicals of concern, or CECs are large organic molecules with MW>200, they too can be removed by RO.  But RO is less effective on some of the smaller CECs that are becoming more of a concern like:
NDMA (MW=74)
1,4-dioxane (MW=88)
DEET (MW=191) and
TCEP (MW=250 which is close to the RO cutoff but it is pretty hydrophilic and can pass through the membrane easier)

Typical RO recoveries are between 70 to 85%.  So this raises the issue of brine disposal.  Which is not a big problem on the coasts; but inland, this becomes a huge factor when designing an RO process.  

An important issue to be aware of with RO is that these are mechanical processes, with seals and connector that can leak.  That’s why a multi-barrier process is so important.



• Process of generating chemical 
radicals used to oxidize organic 
material.

• Very fast reaction (seconds).
• Produced via UV/H2O2 or Ozone/H2O2.

•OH
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Advanced Oxidation Process (AOP) is a chemical process using radicals, typically the hydroxyl radical pictured here, to oxidize organics and CECs in the water.  AOP is used to degrade anything that passes through the RO membrane, for example NDMA and 1,4-dioxane.  AOP also treats for any unknown chemicals and provides the multi-barrier treatment I just mentioned.

The hydroxyl radical is one of the strongest oxidants that can be used in water and is highly reactive.  The radical is unselective in what it will oxidize and reacts at speeds controlled by how fast it can be diffused into the water stream.

But what do I mean by oxidize?  Well when you oxidize something you remove the electrons from it’s atoms.  Doing this causes the larger compounds to break up into smaller ones.  Now you need to remember, these smaller compounds are not the same things as the larger ones.  They have different properties and characteristics.  Its kind of like breaking a car apart, you don’t end up with little cars, you end up with parts, like tires, doors, and hoses.  

Now if we had unlimited energy and money, we could allow the oxidation process to continue to completion.  Then, at the end of the reaction, all you would have is carbon dioxide, water, and salts.  But to do that takes a lot of energy.

Now because of the hydroxyl radical’s short life, you have to produce it on-site.  Typically by exposing a hydrogen peroxide stream to either Ozone or UV.  So lets talk a little bit about that.



• Industrial pretreatment
• Assessment of fate
• Source investigations
• Outreach programs
• Inventory contaminants
• Meets effluent limits
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There are really only two main ways to minimize the chemicals in our wastewater.  One, remove them by treatment; and two, not to let the contaminants into the water to start with.  That’s what the regs refer to as source control.

Many regulated chemicals and CECs can be dealt with via a good source control program like this.  



Task Date Status

Adopted Groundwater Recharge Regulations June 2014

Expert Panel Report on DPR Research Recommendations June 2016

Report to the Legislature on Feasibility of DPR December 
2016

Proposed Surface Water Augmentation Regulations Early 2018 

Future DPR Regulations ????
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So as I wrap up, I wanted to give you an update on where DDW is with the future regs for RW.

The SWA regs on 9/12 finished their 45 day public comment period. DDW is currently reviewing the comments received. There may be a chance they will have to go through a subsequent 15 day comment period. Then they are off to adoption which could take until early next year.

DPR regulation framework is being developed right now.  Research studies requested by the DPR Expert Panel are being developed to aid in drafting the regulations for the various forms of DPR. This will take several years to complete the research and several years after that to finish draft regulations.  The future DPR regs will be developed in sections from “Source augmentation” to “Pipe to pipe” type scenarios.  There are bills being proposed that will place dates on when certain levels of these regs will be required to be finalized, but they are all out several years from now.



Example projects

• Groundwater Recharge
– Orange County Water District
– Inland Empire Utilities Agency
– Monterey RWPCA

• Surface Water Augmentation (proposed)
– City of San Diego
– Padre Dam



Discussion of Proposed Projects

• City of Pismo (GWR)
• Santa Barbara (GWR or SWA)
• Carpinteria (GWR)



Randy Barnard, P.E.
619-525-4022
Randy.Barnard@waterboards.ca.gov

Kurt Souza, P.E.
805-566-4745
Kurt.Souza@waterboards.ca.gov
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If you have any questions, please give me or Randy a call.  Thanks for your time.
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