
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Desalination Stakeholder 
Meeting Minutes – May 18, 
2012 

Welcome – Linda Brookins, TCEQ 

Purpose of Meeting – Marlo Wanielista Berg, TCEQ 
	 Find ways to streamline TCEQ processes involving approval of brackish groundwater 

desalinization 

	 Work with a balanced group of stakeholders to identify potential alternatives to pilot 
studies for membrane filtration 

Current Rules  

 Design requirements in rule 

 Exception process needed for anything not in rule 

 Desalination and membrane processes not in the rule, so they require exceptions 

Stakeholder Process Goals 

 A new staff guidance document for a streamlined approval process 

 New process to begin testing in fall 2012 

 New process finalized by January 1, 2013 

Goals for today’s meeting 

 Find 1 or 2 alternatives to pilot studies 

 Lists of pros and cons for alternatives 

 List of action items or information needed to minimize cons 

Scope – find out what helps the most PWSs 

	 Streamline process to help with drought 

 Find solutions that will help  most of the systems 

 Use industry accepted and scientifically sound alternatives 

 Protect public health 



  

 
 

Presentation of history of existing pilot studies and 
policies – David Williams 

Presentation on the Texas Water Development Board 
funder project: Alternatives to Pilot Studies– Shane 
Walker, University of Texas at El Paso and Justin 
Sutherland, Carollo Engineers 

Presentation on TCEQ rules – David Williams, TCEQ 

Stakeholder Input 

Alternatives 

Marlo Wanielista Berg, TCEQ - Did the presentation give all of the alternatives? What 
other alternatives do you know about?   

Stakeholder - What about comparing with other systems already in use? 

Marlo Wanielista Berg, TCEQ - This is already allowed per the rule.  

Tina Hanson, Hazen & Sawyer - What about allowing systems to upgrade their 
membranes without piloting? 

Tony Bennett, ABC Consulting - You could use source water and what contaminant 
that is being treated to determine whether a pilot study is needed.  Base the need for a 
pilot study on health effects.  For example short term health effects need more piloting. 

Tina Hanson, Hazen & Sawyer – If an approved membrane system is in place, adding 
pretreatments should not need a new pilot study. 

Steve Walden, SWC - Have TCEQ not sign off until testing is done on the water 
produced at the plant. Then base the sign off on the water quality produced.  If the 
design produces the water quality you say it will; it is approved.  Use bonds and 
guarantees or take or pay contracts.  Just be concerned with quality of water 
produced. The designer would take all the risk.  

James Kuhr, Cintra - The developer can ensure key performance indicators are met  

Scott Hekman, Feese and Nichols - Have specific constituents to indentify key 
indicators and use TCEQ approved model.  

Tina Hanson, Hazen & Sawyer - Could TCEQ approve membrane use based on past 
performance demonstrated by manufactures?   

What should we be looking at? – Marlo Wanielista Berg, TCEQ 

Rex Hunt, APA - Break it down by size of project. Smaller project equals a smaller risk 
to the public and developer. 

Steve Walden, SWC - Have the engineering submittal include experience and list of 
successful projects. 



   

 

 

Tom Seacord, Carollo - Have financial incentives to encourage adequate supply.  Start 

with qualifications based vs. cost based.  This method allows developer to determine 

design. 


Caroline Russell, ARCADIS - Start with TCEQ minimum design requirements and 

depending on parameters needed, require addition information.
 

Lou Portillo, SAIC - Engineers have design guidelines.  Silt density index < 2 that had 

brackish water specific parameters designed with computer model and additional 

information. Base on water quality and size of system what kind of testing required.   


Marlo Wanielista Berg, TCEQ - Are you using computer model. 


Several stakeholders say yes 


Marlo Wanielista Berg, TCEQ - What about flat sheet testing?   


Some stakeholders say yes 


Marlo Wanielista Berg, TCEQ - What about single element testing?  


Some stakeholders say yes 


Marlo Wanielista Berg, TCEQ - What about if you have a groundwater system with no 

primary contaminants but only secondary contaminants 


Several stakeholders say yes to the use of computer models 


Some stakeholders say yes to the use of flat sheet testing 


No stakeholders say yes to the use of single element testing 


Most stakeholders would use computer models in most cases and will work with 

manufactures to have a basis for pilot study.
 

Marlo Wanielista Berg, TCEQ - Pilots can be time intensive, what alternatives are 

people using? 


Tom Seacord, Carollo – He has designed several systems.  If nothing in water quality 

data is of concern, then he designs off computer model if the hydro-geologist says 

water won’t change.  Or the hydro-geologist tells when it will and the engineer can 

design around it. 


Lou Portillo, SAIC – Uses the computer model based on water quality. 


Tony Bennett, ABC Consulting - What is the concern with water systems when there 

are no primary contaminants in the source water?  Is TCEQ concerned with removal 

of salts? 


Marlo Wanielista Berg, TCEQ - TCEQ is concerned with capacity, water quality and 

funding. What happens if the system doesn't work after it has been paid for? 


David Williams, TCEQ - TCEQ wants a better idea of how the system works.  

Demonstration of effectiveness and reliability give TCEQ confidence in the project. 


Tony Bennett, ABC Consulting - Unless they structurally fail, membranes are going to 

produce good quality water. The only issues would be fouling and capacity.  TCEQ 

needs to be able to assure the utility that the system will work.  




 

 

 

   

 

 

 

 
 

     

Mark Graves, HDR – It’s common to use computer models.  It can be expensive to do 
pilot studies. 

Tina Hanson, Hazen & Sawyer –You get a capacity from the pilot study, but you are 
assuming the operators are thoroughly trained and that maintenance is performed to 
maintain the capacity.   

Carol Batterton, WEAT - The goal of these meetings is to streamline the process and 
have a shorter time frame and reduce costs correct?  

Marlo Wanielista Berg, TCEQ – We are focusing on the timeframe, but reducing costs 
would also be positive. 

Saqib Shirazi, TWDB – What about existing plants?  Does a PWS upgrading the 
membranes need a pilot study? 

Lou Portillo, SAIC – When the plant is operating successfully using the same aquifer, 
would they have to run another pilot study? 

Marlo Wanielista Berg, TCEQ – for new plants in the same aquifer TCEQ has allowed 
the use of an alternative site, but the facility must demonstrate that the water is from 
the same source and the current treatment at the alternative site works. 

David Williams, TCEQ - With real performance data, a model of existing elements and 
a model of new elements, we have approved new elements to be used.  

Scott Hekman, Feese and Nichols - What about RO testing vs. low pressure membrane 
pilot testing?  If you hit water quality targets with low pressure why require RO pilots 
if the RO is after the low pressure membranes?  RO typically is used to remove 
secondary not primary contaminants. 

MORNING BREAK 

Computer Modeling 

Marlo Wanielista Berg, TCEQ – TCEQ can’t change the design criteria now because it 
is in rule.  It would take over 2 years to complete the process.  Maybe this group would 
be interested in working on that project in the future. 

What are the alternatives to pilot studies?  What I have heard this morning is that you 
are using computer modeling now to do your designs, what if TCEQ could approve the 
project based on computer modeling, could you move forward with your projects 
faster? 

Tina Hanson, Hazen & Sawyer – Would an experience statement from an engineer be 
sufficient? 

Marlo Wanielista Berg, TCEQ - Not with the current rules.  TCEQ doesn’t endorse 
particular engineers. 

Marlo Wanielista Berg, TCEQ – For people using groundwater and removing 
secondary contaminants, what is needed to be able to model?   



 

 

 

 

 

Caroline Russell, ARCADIS - What is TCEQ looking for as far as brine disposal and 
management? 

David Williams, TCEQ - Not sure how we would incorporate this topic into today's 
discussion.  Disposal method is not approved by the Water Supply Division. This is not 
part of this meeting today, but a good point.   

Fouling and Clean in Place 

David Williams, TCEQ - In addition to modeling, how do you evaluate fouling and 
cleaning? How can this be demonstrated without piloting.  

Lou Portillo, SAIC - Silt Density Index should be less than 3 or pretreatment is 
required. If greater than 3 there must be pretreatment.  The design should have 
approved by TCEQ to reach less than 3. 

Alan Murphy, Bob Johnson and Associates -Different manufactures don't have arsenic 
or radionuclides in their software.  

But what do we need to run a model? You mentioned water quality analysis before, 
what water quality parameters are needed?  How does the engineer know what to 
plug into the model? – Marlo Wanielista Berg, TCEQ   

Tom Seacord, Carollo - The model has inputs for constituents that contribute to scale, 
as long as you are operating properly. There are no inputs for organics/TOC, but 
most groundwater has very low TOC. Models work with proper inputs.  The outputs 
show that the water will be within minimum standards.  

Lou Portillo, SAIC - If the facility is not designed correctly it can sometimes invalidate 
the warranty.  The model has guidelines.  If we agree on a range for GFD (flux), TCEQ 
could give authorization for the next step. 

Mark Graves, HDR – I know we are looking at alternative to piloting, but the existing 
guidance document from TCEQ looks at low pressure, not high pressure. 

David Williams, TCEQ – In a pilot study, a Clean in Place (CIP) is required after 30 
days, but RO can go much longer. If TCEQ accepts a model, how is the CIP 
demonstrated? For RO, if the performance characteristics are good, but the CIP 
doesn't work, then fouling can occur and recovery can go down.  Utility has then spent 
a lot of money for a system that doesn't work. 

Lou Portillo, SAIC – Fouling and CIP can only be demonstrated in pilot, but that pilot 
doesn't have to be full scale. You can do it with a single element. 

David Williams, TCEQ – How do you demonstrate fouling in different parts of the 
membrane with a single element or single sheet?   

Shane Walker, UTEP – For some source waters, the plant can operate without fouling 
for 1-2 years. A 90 day pilot may not show your fouling. 

David Williams, TCEQ – The fouling should be addressed. 



 

 

 

 

 

 

Scott Hekman, Feese and Nichols – Developing the rating of the plant based on pilot 
data may not be that accurate.  Maybe we should wait until full scale to verify flux 
rating 

David Williams, TCEQ – The client is buying capacity.  Engineer needs to know 
production after fouling. How much water will be produced in 5 years?   

Tom Seacord, Carollo – Cleaning is part of operator training. All the engineer can do 
is give them tools, guidelines, and size the CIP system properly. 

David Williams, TCEQ – TCEQ would like to know how some CIP systems are 
designed. 

David Parkhill, AECOM – Accelerated life cycles can be run in a batch mode.  Let it 
foul, run CIP, compare performance with the baseline, and then define how effective 
the CIP was.   

Tony Bennett, ABC Consulting – There should be some limit to the up-front approval 
process. 

Marlo Wanielista Berg, TCEQ  –How do engineers design the CIP system? 

Stakeholder – The membrane manufacturer sets limits.  The differential pressure 
would have a limit. Then the engineer would program the SCADA system with alarms, 
warnings and shutdowns. The engineer makes sure the CIP system is there and that 
the indicators are set. The operators would need to be trained to respond to the 
alarms. 

David Williams, TCEQ – What about different water quality contaminants needing 
more than one type of CIP?   

Mark Graves, HDR – The CIP process can be different for different constituents. It 
would be case specific.  The engineer would know the computer model, and have 
performance history of the CIP chemicals.   

Justin Sutherland, Carollo – Models will give solubility standards. 

Tina Hanson, Hazen & Sawyer – There should be adequate water quality data to 
identify constituents of what would foul. It would be specific, groundwater not surface 
water. 

Steve Walden, SWC – The band of constituents broadens and can change over time.  
The operator should adjust.  It would be false hope that a pilot would give all the 
answers. 

Alan Murphy, Bob Johnson and Associates – The engineer is asked to adjust CIP 
overtime. Scaling tendencies are based on water quality concerns.  CIPs based on start 
up data and operator.  CIP should be done at least 6 months after start up to get 
baseline and get analysis before the CIP. 

David Williams, TCEQ – The pilot study requirements include using worse case water 
quality in the study. 

Alan Murphy, Bob Johnson and Associates – Yes, but the timing on the pilot study is 
based on equipment availability and when the project is needed.  You can't always get 



 

 

 

 

 

 

 

the worst case water and even if you think you have, it could rain and could cause the 
water quality to change. 

Saqib Shirazi, TWDB – Sometimes there is irreversible fouling. It may take 6 months 
one time and then 3 months another time.  The time between cleaning may get shorter 
and shorter. Maybe the final product should be considered if you can compensate for 
increased CIP frequency and fouling. 

David Williams, TCEQ – Does the warranty on an RO include the CIP process? 

Roy Daly, CSM– No, this is usually the engineer's responsibility.  No guarantee from 
the manufacturer. 

Tom Seacord, Carollo – The manufacturer will give guidelines on chemicals, pH, etc.  
The warranty is more for workmanship and materials.  The burden of proof is on the 
owner that operating procedure was followed.  Most owners don’t have a record 
keeping process to demonstrate that. Usually operator error causes failures. 

Mark Graves, HDR – RO doesn’t have the kind of warranty that low pressure systems 
receive. 

David Williams, TCEQ – CIP needs can change and the operator must be able to figure 
it out. 

Other issues with computer models 

Marlo Wanielista Berg, TCEQ - What are the other issues with computer models?   

Deborah Helstrom, TCEQ – Getting the initial water quality data to submit.  Some 
engineers only use one set of data.  That one set may not be representative of the water 
quality. 

Marlo Wanielista Berg, TCEQ – Should TCEQ be concerned about the quantity of 
data? What kinds of best practices do you use? 

Tom Seacord, Carollo – I would have hydro-geologist tell me if water quality would 
change.  Look at TDS and fluoride over 1 year to 20 year.  Make projections over time 
and look if there is a history of change in the aquifer. 

Marlo Wanielista Berg, TCEQ – What about if you were designing for a 75 person 
public water system 

Tom Seacord, Carollo – I would have a 10 minute conversation with the hdyro-
geologist and move on. 

Marlo Wanielista Berg, TCEQ  – Is that similar to what everyone does? 

Tina Hanson, Hazen & Sawyer – With less data you would be more conservative.  You 
would need to look at cost/benefit considerations 

Linda Brookins, TCEQ – When you talk to your clients, do you talk to them about 
compliance and consequences? They need to understand that planning and 
engineering up front saves later.  TCEQ and public water systems are  graded by 
performance of the water systems meeting state/federal Safe Drinking Water 



  

  

 
 

 
 

 

 

 

Standards. It’s TCEQ goal  that public water systems develop long-term performance 
solutions so enforcement can be avoided.  Do you talk about potential of going the 
cheap route and discuss the consequences?  There could be a bad outcome if it’s not 
done right and could cost more money in the long run.   

Mark Graves, HDR – Yes, conversations absolutely happen.  What is designed depends 
on the factors: source, case specific, size matters, level of scale/risk – level of care is 
widely variable. 

Tony Bennett, ABC Consulting – All membranes are going to foul, it just depends on 
how much and how fast, not determined by design but you can design conservatively 
without piloting.  You can’t design failure to do cleaning.  Where do you break off 
concerns about design and concerns about operation?  Be conservative on design and 
you may overbuild. You can’t design around operator induced malfunction. 

David Williams, TCEQ – What else would you do (besides modeling)?  What are other 
tools you can use to have confidence there will be a good design. 

Tony Bennett, ABC Consulting – Models updated based on data from membranes 
being used, some level of full scale demonstration is fed back into the models.  The 
models are improved as data is added from the real world.     

Shane Walker, UTEP – The second phase of the TWDB project is to look at the models 
precision, etc. How they compare to each other? How well do they predict?  How well 
do models compare to actual plants in terms of accuracy?  UTEP is going to study 
several plants; however, water quality does change.  Systems change source quality to 
save on operating costs.  Statistics will be more representative with more comparison 
data. 

Justin Sutherland, Carollo – Models are tweaked based on feedback 

Tony Bennett, ABC Consulting - Would third party verification ease the need to look at 
full scale data? 

Marlo Wanielista Berg, TCEQ –Is there any one model that you don’t trust? Are 
models created equally? 

Stakeholders – Some are more accurate than others.  Some are right on the mark. 

Marlo Wanielista Berg, TCEQ – What kind of accuracy are you talking about? 

Stakeholders – Salt passage more of +/- 10%, permeability of +/- 5%.  Look at the 
quality of data of permeate.  Sometimes 10 mg/L difference isn't that big a deal if the 
levels are already very low.  Some manufactures have better models.  Engineering 
report should justify why each model was chosen. 

LUNCH 

Studies to support models 

Marlo Wanielista Berg, TCEQ  – Based on the feedback we have gotten so far, I believe 
we will need to have the next stakeholder meeting farther in the future than we had 
originally planned. 



 

 

 

 

 

 

So far we have discussed the use of models instead of pilot studies, specifically about 
facilities used for treating secondary contaminants from groundwater. Is the model 
enough? What about demonstration studies?  What studies are typically done after a 
facility is built. 

Tom Seacord, Carollo - If you give the model all the information it needs, a model is 
enough. With good water quality and built-in safety factors, a model is enough. 

Marlo Wanielista Berg, TCEQ - What things do you do at start up? 

Tom Seacord, Carollo – Well field is hooked up with just orifice plates and we use the 
raw water to test the programming.  Water runs for a couple of weeks and you can 
test water quality.  Then you load the membranes, run, take the bacteriological 
samples and then you are done. 

Marlo Wanielista Berg, TCEQ - Are you testing TDS? 

Tom Seacord, Carollo – Nothing outside the requirements of the Health Department   

Marlo Wanielista Berg, TCEQ - What about water quality? Would you test blending?  
Are you checking TDS, nitrates, etc? 

Tom Seacord, Carollo - Engineers ask for validation.  They look at TDS, pH, chloride, 
and iron. Then they set up blending to the engineering specifications and report to 
engineer, system, and manufacturer, saying the system meets the engineer's 
specifications. 

Marlo Wanielista Berg, TCEQ – What about primary contaminants, such as Arsenic, 
radionuclide, that the models do not include?  How do you design an RO system for 
them? 

Tom Seacord, Carollo – You can build a model based on experience and data you have.  
Also you can include further testing before putting it into use or full scale testing after 
construction. 

Justin Sutherland, Carollo - You can use water quality data.  You can do a screening 
study with nano-filtration and RO and correlated radium and conductivity. 

Shane Walker, UTEP– Chronic health effects don't have to be tested in start-up as 
much as acute health effect constituents.  Some constituents are not in the model, but 
you can estimate their removal based on constituents in the model.   

Integrity testing 

David Williams, TCEQ - What about process control once the plant is in operation.  
Indirect pressure monitoring is used in low pressure.  What works for RO? Direct vs. 
indirect integrity monitoring for RO? What are the best management practices for 
Radium? 

Justin Sutherland, Carollo – Conductivity is a direct measure in RO for radium. 



 

 

 

 

 

 

 

 

 

Steve Walden, SWC – Different forms. Conductivity as a surrogate for some 
constituents. 

David Williams, TCEQ – What if you use conductivity for process control and removal 
is based on the charge of the ion? 

Tom Seacord, Carollo – Direct integrity test is surface water treatment language.  
There is no DIT requirement for groundwater.  

Tony Bennett, ABC Consulting – Safety factor because of the magnitude of health 
effects between groundwater and surface water are different.  There are so many 
ways to meet a maximum contaminant level (MCL).  DIT is out of proportion to health 
effects and would equal over monitoring. 

Justin Sutherland, Carollo – For RO, indirect conductivity monitoring is better than 
DIT. 

Marlo Wanielista Berg, TCEQ – How do you measure if a membrane is still intact and 
producing quality water? 

Justin Sutherland, Carollo – Conductivity.  It is cheap, easy, and produces data real 
time. Also pressure, this gives a measurement of fouling. 

Primary contaminants 

Marlo Wanielista Berg, TCEQ – Are there any primary contaminants that we should 
not use models to approve? 

Justin Sutherland, Carollo? - Boron, but it is not regulated. It is not accurate in the 
models. Arsenite is also not accurate. 

Tony Bennett, ABC Consulting – There is marker based testing.  Fluoride would be in 
lowest valence state. If it's passing fluoride, it is passing TDS.  Fluoride can be used as 
an indicator. 

Deborah Helstrom, TCEQ – If TOC is present, it can be used as a surrogate.  It has real 
time testing. 

Steve Walden, SWC  – Particles are large and it would be hard to measure removal of 
smaller particles based on TOC. 

Deborah Helstrom, TCEQ – There are problems with radionucludes and lag-time and 
blending. 

Engineering report/exception request content 

Tom Seacord, Carollo – We are not hoping to expedite the process for surface water 
desalination. Radon goes through RO, but it's unregulated.  Could we use an 
engineering report to guide this process?  Other states have either adopted 10 state 
standards or use 10 state standards plus additions.  If there is a guidance or standard 
format it would stream-line the process. 



 

 

 

 

 

 

 

 

 

Marlo Wanielista Berg, TCEQ – RO is still going to need an exception to fit into our 

current rules.  But the exception request could follow an engineering report format.  

What would be in an engineering report? 


Tom Seacord, Carollo – Basis of Design. 


Raw Water Quality – Basis for your determination?  Safety factors used? Do you 

foresee a change in the water quality? 


Flows – How big is the system?  What are the demands? 


Finished water quality goals? Constituents? Treatment goals? 


Design criteria – Each unit process; flow, pressure drops, pieces of equipment, flood 

plain etc. Backflow prevention, hydraulic profit to size pumps. 


David Williams, TCEQ - How is the engineering report different than pilot report.  

Should we start with RO pilot report guidance and modify it? 


Marlo Wanielista Berg, TCEQ – We still have to ask the question – how did you come 

up with this design. 


Tom Seacord, Carollo – With this engineering report, the engineer gives blending, etc 

and provides calculation in the appendix.   


Marlo Wanielista Berg, TCEQ – We would want something to show that the model is 

adequate? 


Tom Seacord, Carollo - If requirement is to ensure production capacity, there must be 

a hydraulic profile.
 

David Williams, TCEQ – But you don't need a hydraulic profile to approve an RO unit 


Steve Walden, SWC – Affirmation from engineer that waste stream is going to be 

handled properly. 


Tom Seacord, Carollo – Add a section on permits.
 

Caroline Russell, ARCADIS – Add a section on monitoring plan for how the engineer is 

going to verify performance.
 

Mark Graves, HDR – For an exception request for fast paced project, you may need 

more information. What about a "virtual" report that comes in at the same time as the 

plans?
 

Tony Bennett, ABC Consulting – Need 2 boxes, one for pilot reports and another plans 

and specifications.
 

Steve Walden, SWC – But what about the timeframe for development? 


Future topics 

Caroline Russell, ARCADIS – Have we talked about future discussions on low 
pressure? 

Marlo Wanielista Berg, TCEQ – No, today has focused on high pressure.   



 
 

 

 

 

 

 

 

 

 

 

 

 

 

              

 

 

 

 

Steve Walden, SWC – What about other exceptions for alternative or innovative 
treatments? 

Marlo Wanielista Berg, TCEQ - Those would need to be talked about in future 
meetings. 

Next meeting 

Marlo Wanielista Berg, TCEQ - We will take your idea and put them into some kind of 
document that will fit into our current rules.  We will make a straw man for the 
stakeholder to comment on and will send it out before the next stakeholder meeting. 





Agenda  
Desalination Stakeholder 
Meeting May 18, 2012 
Goal:   To identify a solution to streamline the TCEQ drinking water processes 
involving approval of brackish groundwater desalination while assuring the required 
quality and quantity of drinking water.  To work with a balanced group of 
stakeholders to identify potential alternatives to pilot studies for membrane filtration 
that provides solutions in developing new water supplies for the state and gather 
necessary information to support the regulatory program requirements.   


 


9:00 Welcome, introductions, ground rules, goals, and timelines 


9:15 Presentation of the history of existing pilot study regulations and policies  


9:30 Presentation by TWDB on the Alternatives to Pilot Studies Project already 
underway 


10:00 Discussion to define scope of project and to choose a manageable number of 
alternatives to pilot studies to investigate 


10:30 Break 


10:45 Determine positives and negatives of the alternatives to pilot studies in general 


12:00 Lunch on your own 


1:15 Determine positives and negative of the alternatives to pilot studies when 
treating water for secondary vs. primary contaminants 


1:45 Determine what information would be needed for the alternative to pilot studies 


2:30 Break 


2:45 Discuss action items and next meeting 





		Agenda

		Desalination Stakeholder Meeting May 18, 2012
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Presentation Agenda  


• Overview of Drinking Water Treatment with 
Membrane Technologies 


• Review of Membrane Testing Alternatives 
• Review of TCEQ Rules 
• Review of Rules from Other States 
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Drinking Water Contamination 


• Physical 
– Temperature, turbidity, suspended solids, color, taste, 


odor 


• Chemical 
– Organics (e.g., natural, synthetic, volatile) 
– Inorganics (e.g., pH, salinity, heavy metals) 
– Radionuclides 


• Microbiological 
– Helminthes, protozoa, bacteria, viruses 
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TCEQ Primary and Secondary Standards 


• Physical 
– Turbidity   


• Chemical 
– Total Dissolved Solids  
– Sulfate  
– Arsenic  


• Microbiological 
– Log-removals of Crypto, Giardia, and E. Coli 
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Drinking Water Treatment 


OVERVIEW OF MEMBRANE 
TECHNOLOGIES 
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Diagrams by Koch Membrane Systems. 
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Low-Pressure Membrane Filtration 


• Types:  
– microfiltration (MF) and ultrafiltration (UF) 


• Purposes:  
– removal of turbidity/colloids/suspended solids 
– removal of microbiological contamination (helminths, 


protozoa, bacteria, and viruses) 
– does NOT remove salinity 
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Membrane Configurations NOT Standard 
for Low-Pressure Membranes 


Diagram by  
Pall Corporation. 


Diagram by GE/Zenon 
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Membrane Desalting 


• Types: 
– nanofiltration (NF) and reverse osmosis (RO) 


• Purposes: 
– removal of salinity, hardness, and “dissolved” material 
– NOT typically used for removal of bacteria and viruses 


(because of bypass blending) 
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Thin Film Composite Membrane 
Commercially Popular for Desalination 


Diagram by The Dow Chemical Company 
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Standard RO Element Sizes Available 
From Manufacturers 


Diagram by Osmonics, Inc. 
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REVIEW OF MEMBRANE TESTING 
ALTERNATIVES 
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Overview of Low-Pressure Membrane 
Testing Alternatives 


Testing 
Alternative Testing Note Primary Use 


Computer Model 
Difficult to model 
various fouling 
mechanisms 


• Academic research 


Bench-Scale 
Testing 


Single or small 
bundle of hollow 
fibers 


• Academic research 
• Screen several membranes and 
pretreatments 


Single-Element 
Pilot Testing Single vessel • Compare performance of 


narrow selection of membranes 


Demonstration-
Scale Pilot Testing 


Incorporates 
operation details 
of full-scale 
system 


• Determine log-removal credit 
• Validate performance of a 
membrane 
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Desalting - Computer Modeling 


Disadvantage 
• Do not incorporate physical 


pretreatment if used  
(not typical for groundwater) 


Advantage 
• Economically evaluate RO 


design for several membranes 
and manufacturers 


• Cost: Small 
• Time: Days 
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Desalting - Flat Sheet Testing 


Membrane


Feed Spacer


Permeate
Collector


FeedConcentrate


Permeate


O-Rings


Not to scale


Disadvantages 
• Does not provide hydraulic 


data useful for design 
Only an approximate 
representation of water quality
from a full-scale system 


•
 


• Cost: Small 
• Time: Days to Weeks 


Advantage 
• Economically approximate the 


rejection characteristics of 
several membranes 
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Desalting - Single-Element Pilot Testing 


Disadvantages 
• Moderately Expensive 
• Time consuming 


• Cost: Moderate 
• Time: Days to Weeks 


Advantages 
• Demonstrates element 


hydraulics and rejection for a 
raw water 


• Demonstrates effectiveness of 
RO pretreatment 


• Data can be used to validate 
computer models 
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Desalting –  
Demonstration-Scale Pilot Testing 


Disadvantages 
• Expensive 


Time consuming •


Advantages 
• Simulates hydraulics and water 


quality produced from a full-
scale system 


• Hydraulic and water quality 
data directly applicable to 
design 


• Cost: High 
• Time: Weeks to Months 
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Regulatory Requirements 


REVIEW OF TCEQ RULES 
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Why is Pilot Testing  
Required in Texas? 
According to 30 TAC §290.42(g): 
 


 “Where innovative/alternate treatment systems 
are proposed, the licensed professional engineer 
must provide pilot test data or data collected at 
similar full-scale operations demonstrating that 
the system will produce water that meets the 
requirements of Subchapter F of this chapter”  
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General Guidelines for Pilot 
 Studies in Texas 
• Submit Pilot Study Protocol for Review and 


Approval 
• Pilot Test Period must be at Least 90 days 
• Must Evaluate Worst-Case Water Quality 
• Submit Pilot Study Report for Review and 


Approval 
• Full-Scale Design to be based on Pilot Study 
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Membrane Pilot Studies 
 
• Pilot Tests Conducted in 3 Stages: 


• Stage 1 – Optimize Process and 
Establish Pilot Operating Parameters 


• Stage 2 -Minimum 30-days @ Selected 
Operating Parameters 


• Stage 3 -Establish % Loss of Original 
Specific Flux (Irreversible Fouling) 
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Written Report Needs to Include 


• TCEQ Accepted Pilot Study Protocol 
• General Information about Pilot Site 
• Description and Characteristics of Membrane Module 
• Results (% removal, flux rates)  
• Clean-in-Place Procedure 
• Analytical Methods 
• Equipment Calibration 
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Regulatory Requirements 


REVIEW OF OTHER STATES 
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Regulations from Nine States Reviewed 
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State Agencies Typically Require Pilot 
Testing for Surface Water Sources 
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Texas and Illinois Rules Require Pilot 
Testing for Groundwater Sources 


Note: In practice, the pilot testing requirement in Illinois may 
be reduced or waived.  
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Overview of Submitals to State Agencies 


• Some variation in required 
documentation 


• Common documentation 
– Engineer’s Report 
– Design/Construction documents 
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For more information about this 
project, please contact: 


Saqib Shirazi, Ph.D., P.E. 
P.O. Box 13231 


Austin, TX  78711-3231 
Phone: (512) 463-7932 


Saqib.Shirazi@twdb.texas.gov 
 


P.E. 
200 


jsutherland@carollo.com 


Justin Sutherland, Ph.D., 
8911 Capital of Texas Hwy., Suite 2


Austin, TX  78759 
Phone: (512) 453-5383 


 
 



mailto:Saqib.Shirazi@twdb.texas.gov�

mailto:jsutherland@carollo.com�
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Desalination Stakeholder Meeting 
Attendees 
Friday, May 18, 2012 


9:00 a.m. - 3:30 p.m. 
TCEQ Campus, 12015 Park 35 Circle, Building F, Room 2210 


Austin, Texas 78753 


Name & Affiliation Name & Affiliation 
Steve Walden-SWC & Carollo Saaib Shirari-TWDB 


Teresa Rogers-TCEQ Katie Greenwood-TCEQ 
Caroline Russell-ARCADIS James Bronikowski-TWDB 


Cindy Haynie-TCEQ James Kuhr-Cintra 
Deborah Helstrom-TCEQ Rosemary Wyman-Baer Engineering 


Chris Norris-NRS Engineer Ada Lichaa-TCEQ 
Rea Hunt-APAT Patty Ging-USGS 


Jessica Rogers-TCEQ Sue Reilly-TCEQ 
Elston Johnson-TCEQ Alan Murphy-Bob Johnson & Associates 


Tony Bennett-Anthony Bennett Consulting  Erike Munehe-UTEP 
Mary Jones-Tetra Tech Julian Perales-SAWS 


Jaime Kypuros-Tetra Tech Tina Hanson-Hazen & Swyea 
Celia Aguirre-TRAWA Roger Schenk-CDM Smith 
Tom Seacord-Carollo Justin Sutherland Carollo 
David Parkhill-Aecom David Williams-TCEQ 


Mark Graves-HOA Ruth Takeda-TCEQ 
Katherine Quinlan-TCEQ Roger Schenk-CDM Smith 


Susan Rath-Susan Rah Consulting Scott Hekman-Forest Nichols 
Roy Daly-CSM Jeff Davis-TCEQ` 


Mike Schofield-GSI Environmental Cari-Michel Lacaille-TCEQ 
John Buser-BGE Engineers Joel Klumpp-TCEQ 


Duane Bryant-SAWS Richard Donat-SAWS 
Tess Abbott-LCRA Allison Osborne-TCEQ 


Shane Klauker-UTEP Carol Batterton-WEAT 
Lee Clapp-Texas A&M Kingsville Amy Swanholm-TCEQ 


  
  
  
  
  
  
  
  
  
  
  








Texas State Department of Texas State Department of 
H lth (M h 12 1967)H lth (M h 12 1967)Health (March 12, 1967)Health (March 12, 1967)


Rules and Regulations Covering Preparation of g g p
Plans and Specifications for Public Water Works 
Projects: B5. Special Treatment Processes, B5.1 


f fThe adjustment of fluoride ion content, special 
treatment for iron and manganese reduction, special 
methods for taste and odor control demineralizationmethods for taste and odor control, demineralization
and other proposals covering other than usual 
treatment will be considered as special projectstreatment will be considered as special projects







Texas Department of HealthTexas Department of Health-- Water Water 
H giene Di ision (1978H giene Di ision (1978 1988)1988)Hygiene Division (1978 Hygiene Division (1978 –– 1988)1988)


Rules and Regulations for Public Water Systems: g y
Planning material acceptance; §337.202(h)(2);  Planning 
material which contains a request for an exception to 


fone or more of these sections shall be considered on an 
individual basis.  The burden of proof rests with the 
design engineer to demonstrate to the satisfaction of thedesign engineer to demonstrate to the satisfaction of the 
department that the exception has been requested 
because conditions are such that equivalent protectionbecause conditions are such that equivalent protection 
to the public health of the system’s customers is 
provided by an alternate means. Any such request must 
be substantiated by carefully documented engineering 
data







Texas Department of HealthTexas Department of Health--
W t H i Di i i (1988)W t H i Di i i (1988)Water Hygiene Division (1988):Water Hygiene Division (1988):
Rules and Regulations for Public Water Systems:Rules and Regulations for Public Water Systems: 
§337.205(d) Special Treatment Processes, The 
adjustment of fluoride ion content, special treatment 
f i d d ti i l th dfor iron and manganese reduction, special methods 
for taste and odor control, demineralization and 
other proposals covering other than usualother proposals covering other than usual 
treatment will be considered as special projects.  All 
treatment shall be accomplished prior to the 
t i P i i t tili lt tstorage reservoirs.  Permission to utilize alternate 


treatment points must be obtained in writing from 
the department.p







Texas Water CommissionTexas Water Commission-- Water Water 
Utiliti Di i i (1992)Utiliti Di i i (1992)Utilities Division (1992)Utilities Division (1992)


Rules and Regulations for Public Water Systems:Rules and Regulations for Public Water Systems: 
§290.42(f) Other Treatment Processes, The 
adjustment of fluoride ion content, special treatment j , p
for iron and manganese reduction, special methods 
for taste and odor control, demineralization and 
other proposals covering other treatment processes 
will be considered on an individual basis, pursuant 
to 290 39(g) of this title (relating to Generalto 290.39(g) of this title (relating to General 
Provisions).







Texas Water Commission Texas Water Commission 
(1992(1992 t)t)(1992 (1992 –– present)present)


Rules and Regulations for Public WaterRules and Regulations for Public Water 
Systems: §290.39(i), currently located in 
§290.39(l), Exceptions, Requests for exceptions § ( ), p , q p
to one or more of these sections shall be 
considered on an individual basis.  Any water 
system which requests an exception; must 
demonstrate to the satisfaction of the Executive 
Director that the exception will not compromiseDirector that the exception will not compromise 
the public health or result in a degradation of 
service or water quality.service or water quality.







Texas Natural Resources Texas Natural Resources 
Conservation CommissionConservation Commission WaterWaterConservation CommissionConservation Commission-- Water Water 


Utilities Division (1995)Utilities Division (1995)


Rules and Regulations for Public Water Systems: 
§290.42(f) Other Treatment Processes, The§290.42(f) Other Treatment Processes, The 
adjustment of fluoride ion content, special treatment 
for iron and manganese reduction, special methods for 
taste and odor control, demineralization and other 
proposals covering other treatment processes will be 


id d i di id l b i t tconsidered on an individual basis, pursuant to 
290.39(g) of this title. 


(continued next page)







TNRCCTNRCC-- Water Utilities Division Water Utilities Division 
(1995)(1995)(1995)(1995)


Where innovative/alternative treatment systems areWhere innovative/alternative treatment systems are 
proposed, the registered professional engineer must 
provide pilot test data, data collected at similar full-p p ,
scale operations, and proof of a one year 
manufacturers performance warrantee/guarantee 
assuring that the plant will produce an effluent of 0.5 
NTU or less in at least 95% of the measurements 
taken each month Pilot Test data must betaken each month.  Pilot Test data must be 
representative of the actual operating conditions 
which can be expected over the course of the yearwhich can be expected over the course of the year







PDW Program Staff PDW Program Staff 
GuidanceGuidance


• December 19 1995 Review of Unitized/package• December 19, 1995, Review of Unitized/package 
Water Treatment Systems applies to skid mounted 
type surface water treatment processes for complying yp p p y g
with treatment technique requirements.


• September 8, 1998, Procedure for Reviewing a p g
Request to Use Innovative/Alternate Treatment 
Systems related to §290.42(g).


• September 8, 1998, Procedure for Reviewing a 
Request for an Exception related to §290.39(i) and 
§290 42( )§290.42(g).







Texas Natural Resources Texas Natural Resources 
Conservation CommissionConservation Commission WaterWaterConservation CommissionConservation Commission-- Water Water 


Supply Division (2004):Supply Division (2004):


Rules and Regulations for Public Water Systems: 
§290.42(g) Other Treatment Processes, The 
adjustment of fluoride ion content, special treatment 
for iron and manganese reduction, special methods for 
taste and odor control demineralization corrosiontaste and odor control, demineralization, corrosion 
control processes, and other proposals covering other 
treatment processes will be considered on antreatment processes will be considered on an 
individual basis, pursuant to §290.39(l) of this title.  
Package-type treatment systems and their 
components shall be subject to all applicable design 
criteria in this section. (continued next page)







Texas Natural Resources Texas Natural Resources 
Conservation CommissionConservation Commission-- WaterWaterConservation CommissionConservation Commission Water Water 


Supply Division (2004):Supply Division (2004):
Where inno ati e/alternati e treatment s stems areWhere innovative/alternative treatment systems are 
proposed, the licensed professional engineer must 
provide pilot test data or data collected at similar full-provide pilot test data or data collected at similar full
scale operations demonstrating that the system will 
produce water that meets the requirements of p q
Subchapter F of this chapter (relating to Drinking Water 
Standards Governing Drinking Water Quality and 
R ti R i t f P bli W t S t )Reporting Requirements for Public Water Systems). 
Pilot test data must be representative of the actual 
operating conditions which can be expected over theoperating conditions which can be expected over the 
course of the year. 







Texas Commission on Environmental Texas Commission on Environmental 
QualityQuality-- Water Supply DivisionWater Supply DivisionQualityQuality Water Supply Division Water Supply Division 


(2008 (2008 -- Present)Present)
R les and Reg lations for P blic Water S stemsRules and Regulations for Public Water Systems: 
§290.42(g) Other Treatment Processes
Innovative/alternate treatment processes will beInnovative/alternate treatment processes will be 
considered on an individual basis, in accordance with 
§290.39(l) of this title. Where innovative/alternate § ( )
treatment systems are proposed, the licensed 
professional engineer must provide pilot test data or 
d t ll t d t i il f ll l tidata collected at similar full-scale operations 
demonstrating that the system will produce water that 
meets the requirements of Subchapter F of this chaptermeets the requirements of Subchapter F of this chapter
(continued next page) 







Texas Commission on Environmental Texas Commission on Environmental 
QualityQuality-- Water Supply DivisionWater Supply DivisionQualityQuality Water Supply Division Water Supply Division 


(2008 (2008 -- Present)Present)


Pilot test data must be representative of the actual 
operating conditions which can be expected over the 
course of the year The executive director may require acourse of the year. The executive director may require a 
pilot study protocol to be submitted for review and 
approval prior to conducting a pilot study to verifyapproval prior to conducting a pilot study to verify 
compliance with the requirements of §290.39(l) of this 
title and Subchapter F of this chapter. The executive 
director may require proof of a one-year manufacturer's 
performance warrantee or guarantee assuring that the 
plant ill prod ce treated ater hich meets minim mplant will produce treated water which meets minimum 
state and federal standards for drinking water quality.
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  TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 


 
 
TO:   


                                                   May 4, 2012 
 
Drinking Water Advisory Work Group 
(DWAWG) 
 


 


 
FROM: 


 
Linda Brookins, Division Director 
Water Supply Division 
Office of Water 
 


SUBJECT: Notice of Drinking Water Advisory Work Group Meeting 
 


              The next Drinking Water Advisory Work Group meeting will be held: 
 
Friday, May 18, 2012 
9:00 a.m. - 3:30 p.m. 
TCEQ Campus, 12015 Park 35 Circle,  
Building F, Room 2210 
Austin, Texas 78753 
 


This meeting is a special session of the DWAWG.  The purpose of the meeting is to begin 
to identify a solution to streamline the TCEQ drinking water processes involving approval 
of brackish groundwater desalination while assuring the required quality and quantity of 
drinking water.  To work with a balanced group of stakeholders to identify potential 
alternatives to pilot studies for membrane filtration that provides solutions in developing 
new water supplies for the state and gather necessary information to support the 
regulatory program requirements. 
 
Should you have any topics or questions you wish to address, please contact Marlo Berg by 
e-mail at Marlo.Berg@tceq.texas.gov or by phone at 512-239-6967. 
 
Sincerely, 


 
Linda Brookins, Division Director          
Water Supply Division  
  
 



mailto:Marlo.Berg@tceq.texas.gov�






Introd ctionIntrod ctionIntroductionIntroduction


Desalination Stakeholder Desalination Stakeholder 
MeetingMeetingMeetingMeeting


May 18, 2012May 18, 2012







HousekeepingHousekeepingHousekeepingHousekeeping


 Sign inSign in Sign in Sign in 
 Please print clearlyPlease print clearly


 Mobile phones to silent modeMobile phones to silent modepp
 Lunch is on your ownLunch is on your own


 There is a cafeteria on this floorThere is a cafeteria on this floor
 Also in building AAlso in building A


 Please try and return on timePlease try and return on time
I f t i th ki d kI f t i th ki d k In case of emergency, meet in the parking deckIn case of emergency, meet in the parking deck


 RestroomsRestrooms







Ground RulesGround RulesGround RulesGround Rules


Mutual respectMutual respectMutual respectMutual respect
No side conversationsNo side conversations
 everyone wants to share your inputeveryone wants to share your input


All input is welcomeAll input is welcomepp
Comments will be recorded on flip chartsComments will be recorded on flip charts
 Issues that are outside scope will be placeIssues that are outside scope will be place Issues that are outside scope will be place Issues that are outside scope will be place 


in “parking lot” for later discussionin “parking lot” for later discussion







Roles and ResponsibilitiesRoles and ResponsibilitiesRoles and ResponsibilitiesRoles and Responsibilities
 FacilitatorFacilitator


 Keep the group on schedule and on taskKeep the group on schedule and on task
 Ensure participation of all group membersEnsure participation of all group members
 Ensure meeting goals are metEnsure meeting goals are met


 ScribeScribe
 Capture all comments impartially and clearlyCapture all comments impartially and clearly
 Make sure that written record captures sense of commentsMake sure that written record captures sense of comments


 StakeholdersStakeholders
 Provide expert input, provide direction to TCEQ, learn from Provide expert input, provide direction to TCEQ, learn from 


others / teach others, represent others, respect and recognize others / teach others, represent others, respect and recognize 
other constituency perspectivesother constituency perspectivesother constituency perspectivesother constituency perspectives


 TCEQ Program StaffTCEQ Program Staff
 Listen to stakeholders, provide expert input when askedListen to stakeholders, provide expert input when asked















MissionMissionMissionMission


 To identify a solution to streamline the TCEQTo identify a solution to streamline the TCEQ To identify a solution to streamline the TCEQ To identify a solution to streamline the TCEQ 
drinking water processes involving approval of drinking water processes involving approval of 
brackish groundwater desalination while brackish groundwater desalination while gg
assuring the required quality and quantity of assuring the required quality and quantity of 
drinking water. To work with a balanced group of drinking water. To work with a balanced group of 
stakeholders to identify potential alternatives to stakeholders to identify potential alternatives to 
pilot studies for membrane filtration that provides pilot studies for membrane filtration that provides 
solutions in developing new water supplies forsolutions in developing new water supplies forsolutions in developing new water supplies for solutions in developing new water supplies for 
the state and gather necessary information to the state and gather necessary information to 
support the regulatory program requirements.support the regulatory program requirements.support the regulatory program requirements.support the regulatory program requirements.







Drinking Water OnlyDrinking Water OnlyDrinking Water OnlyDrinking Water Only


These meetings are to focus onThese meetings are to focus onThese meetings are to focus on These meetings are to focus on 
Drinking Water approval processes Drinking Water approval processes 
NOTNOTNOT:NOT:
WastewaterWastewater
 AirAir


W t Ri htW t Ri htWater RightsWater Rights
 Anything elseAnything else







Current RulesCurrent RulesCurrent RulesCurrent Rules


Currently TCEQ has “permit by rule”Currently TCEQ has “permit by rule”Currently TCEQ has permit by ruleCurrently TCEQ has permit by rule
 Design requirements in ruleDesign requirements in rule
 Exception process for anything not in Exception process for anything not in 


the rulethe rulethe rulethe rule
Desalination and membrane Desalination and membrane 


processes not in the r le th s req ireprocesses not in the r le th s req ireprocesses not in the rule, thus require processes not in the rule, thus require 
an exception.an exception.







Stakeholder Process GoalsStakeholder Process GoalsStakeholder Process GoalsStakeholder Process Goals


A new staff guidance document for aA new staff guidance document for aA new staff guidance document for a A new staff guidance document for a 
streamlined approval processstreamlined approval process


Begin testing new process in fall 2012Begin testing new process in fall 2012
New process finalized by January 1New process finalized by January 1New process finalized by January 1, New process finalized by January 1, 


20132013







Goals of this meetingGoals of this meetingGoals of this meetingGoals of this meeting
1 or 2 alternatives to pilot studies1 or 2 alternatives to pilot studiespp
Lists of pro and cons for each Lists of pro and cons for each 


alternativealternativealternativealternative
 Treatment for secondary Treatment for secondary 


contaminantscontaminants
 Treatment for primary contaminantsTreatment for primary contaminantsTreatment for primary contaminantsTreatment for primary contaminants


List of action items or information List of action items or information 
needed to minimi e “cons”needed to minimi e “cons”needed to minimize “cons”needed to minimize “cons”







ScopeScopeScopeScope


Streamline process to help withStreamline process to help withStreamline process to help with Streamline process to help with 
droughtdrought
 Impacts the most systemsImpacts the most systems
 Industry accepted and scientificallyIndustry accepted and scientificallyIndustry accepted and scientifically Industry accepted and scientifically 


sound alternativessound alternatives
Protect public healthProtect public health Protect public healthProtect public health







ScheduleScheduleScheduleSchedule
MorningMorning
 9:15 9:15 History of rulesHistory of rules
 9:30 9:30 Alternatives to pilot studiesAlternatives to pilot studies
 10:0010:00 Scoping projectScoping project
 10:30 10:30 Break Break 
 10:45 10:45 Pros and Cons of AlternativesPros and Cons of Alternatives
 12:0012:00 LunchLunch12:00 12:00 LunchLunch







ScheduleScheduleScheduleSchedule


AfternoonAfternoonAfternoonAfternoon
 1:15 1:15 Pros and Cons Pros and Cons –– Secondary and Secondary and 


Primary ContaminantsPrimary ContaminantsPrimary ContaminantsPrimary Contaminants
 1:45 1:45 Missing informationMissing information
 2:302:30 BreakBreak 2:30 2:30 Break Break 
 2:45 2:45 Action items and next meeting set upAction items and next meeting set up







Example Example 
Where to eat lunchWhere to eat lunch


Mexican restaurantMexican restaurantMexican restaurantMexican restaurant
Pros Cons
Great Food Sue is allergic to peppers
Great Prices Very little parking
Location Long wait


Bad service


Research Research –– Menu items without peppersMenu items without peppers
RequirementRequirement –– CarpoolCarpoolRequirement Requirement CarpoolCarpool
Requirement Requirement –– Make a reservationMake a reservation


R hR h L k t b iL k t b iResearch Research –– Look at web reviewsLook at web reviews







Any questions about the process orAny questions about the process orAny questions about the process or Any questions about the process or 
goalsgoals


IntroductionsIntroductionsIntroductionsIntroductions







