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Presenter
Presentation Notes
In 2005 and 2006, Southeast Queensland was in the grips of its worst drought on record with dam levels eventually dropping below 18 percent. In response, the state government’s developed a $9 billion Regional Drought Strategy Contingency Supply Plan to ensure a sustainable water supply.The Hinze Dam (The Hinze Dam, also known as Advancetown Lake, supplies most of the water provided to Gold Coast City in Queensland, Australia) was raised to increase its capacity, water conservation increased with Level 5 water restrictions implemented, more rainwater tanks were installed, a new regional water grid was constructed and several new wastewater reuse plants and a new seawater desalination plant were built.After spending billions of dollars to secure its water supplies, record rains have inundated the region causing more than $6 billion of damage and leaving a $5 billion cleaning bill. The losses could detract around 0.35 percentage points from Australia’s annual GDP.Texas has four seasons: drought, flood, blizzard, and twister. 



Innovation and water planning

Innovation

 “to make changes in something established, 
especially by introducing new methods, ideas, 
or products”

 State Water Plans
 1961-1997
 2001-2007 (75th TX Leg.-SB 1)

Presenter
Presentation Notes
A common example – the upside bottle of catsup designed to rest on its cap which makes it easier to get the catsup out….. So it goes in the water industry…. Innovation seems to be an ongoing process…. We are always looking for faster, better and cheaper ways of meeting the service needs of our industry.1961, recognized the potential of “reuse of municipal return flows” and “demineralization of brackish water and sea water” and recommended researching this potential.1965, the TWDB commissioned a study of the state’s saline water sources and of potential sites for desalination (Southwest Research Institute, 1966).  1968- Regarding desalination, it recognized its potential but cited the high cost as a key challenge; at the same time, it noted that technological advances were likely to reduce the cost of desalination over time.  1984, reported increased use of treated sewage effluent for irrigation and cooling electric power generators and noted that recycling was “a well-established practice in the industrial sector.”  Desalination advanced to noticeable production with 71 desalting plants in operation in Texas producing 52 acre-feet per day for municipal and industrial purposes



Innovation and regional water 
planning

Innovation

Regional Water Planning Guidelines

 Provide recommendations of water 
management strategies
 Consider all potentially feasible water 

management strategies
 including reuse and desalination

Presenter
Presentation Notes
Referred to as placing a bar code on every drop of water in the stateIn essence, we need to systematically consider all available options to meet water needs, today and in the future.The fact that options must be assessed on an equitable basis, has resulted in recommendations to maximize all cheaper means to provide water:An old-time friend of the Texas water industry: the cheapest water supplies that we are ever going to have arte those that we have today.No cheaper water than that that can be conserved.We are getting closer or already there to cases where we need to develop new supplies.
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Presenter
Presentation Notes
A peek preview of the 2012 regional water plan based on a draft summary of the 2011 regional water plans:Existing water supplies-the amount of water that is legally and physically available based on existing water right permits, contracts, firm yield, and infrastructure during drought-are projected to decrease about 10 percent, from approximately 17 million acre-feet in 2010 to about 15.3 million acre-feet in2060. This decrease is due primarily to accumulation of sediment in reservoirs; the depletion of the Ogallala Aquifer; and decreased groundwater availability, for example, mandatory reductions due to regulations associated with Gulf Coast Aquifer subsidence.
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Presentation Notes
In t he first decade of t he planning horizon, if the drought of record were to occur, the demand for water in Texas would exceed the supply, creating a need for additional water in excess of 3.6 million acre-feet per year.The total needs for water in 2060 for all water user groups would amount to 8.3 million acre-feet.
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Presentation Notes
Regional water planning groups evaluated and recommended water management strategies to meet the identified water needs that, if implemented, would account for an additional 9.0 million acre-feet/year in additional water supplies by 2060 (Table 2.5) at a capital cost of $53 billion.In addition to increased surface water supplies and groundwater development, the recommended watermanagement strategies include significant conservation savings, groundwater desalination, reuse, and seawater desalination.Developing new sources is challenging in many respects: One is risk – the risk of undertaking something totally new or innovative.The TWDB historic support for water research… enhancing the knowledge of Texas’ water resources… innovative…
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 Desalination
 Seawater
 Brackish Groundwater

 Reuse
 Aquifer Storage and Recovery
 Rain Harvesting 

IWT-Focus areas

Presenter
Presentation Notes
Organizationally, the TWDB IWT Programs are located within Dr. Mace’s are of the agency.For the past 5-7 yrs the focus of the group was on promoting water desalination supplies-partially prompted by the Governors  SWD initiative started in 2002 and our board own interest in promoting brackish gwd which gained support from the Texas Legislature in 2005.Gradually, through research and planning studies, we have been laying a foundation for other program areas such as reuse and aquifer storage and recovery.



IWT-Deliverables

IWT
Programs

RWH: Impact of roof 
material on water 
quality

Brackish GW 
Desalination Guidance

Seawater Pilot Plant 
Studies

Stormwater 
Harvesting Guidance

Rainwater Harvesting 
Guidance

Assessment of 
Forward Osmosis

Advancing Water 
Reuse in Texas

Aquifer Storage 
Recovery in Texas

Technology 
Demonstration 
Projects

http://www.twdb.state.tx.us/iwt/

Presenter
Presentation Notes
Guidelines, demonstration projects, white papers and presentations may be accessed through the listed web site or by contacting us directly at the board.



Areas of subsurface interest

Water Reuse

Texas’ 
Water 
needs

Subsurface 
impacts 

 Brackish Groundwater 
Desalination
 Source 

Characterization

 Concentrate disposal 
by injection wells

Aquifer Storage 
Recovery

Presenter
Presentation Notes
Some water management strategies are more closely related to the subsurface.The storage of water in a suitable aquifer through a well during times when water is available, and the recovery of water from the same well during times when it is needed is a leading example of a water technology that we need to look into, anew.I will stop here as this is the topic of a presentation from the next speaker.Similarly, treating reclaimed wastewater and using it for recharging aquifers is a technology that is gaining acceptance and consideration in the water world.  This will also be a topic for the next speaker.I want to focus the rest of this presentation on brackish groundwater issues.  Specifically, the need to gain fundamental knowledge about the brackish portion of the state’s aquifers and the underground injection of desalination concentrate.
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 Brackish Groundwater Manual for Texas 
Regional Water Planning Groups (TWDB, 2003)

 1,000 and10,000 mg/L TDS
 Over 2.7 billion acre-feet

 Cost of Water Desalination in Texas (TWDB 
White Paper, 2009)
 $410-$847/acre-ft

Presenter
Presentation Notes
Brackish GWD is a recommended water management strategy in 5 (E, F, L, M, O) of the 16 regional water plans.This is not surprising as we know, from a 2003 study for the TWDB that reported on the availability of brackish groundwater in the state and estimated it a 2.7 billion acre-feet of water with salinities below 10,000 mg/l.This past decade saw a substantial improvement in the efficiency of desalination by reverse osmosis and,  according to a brief survey of recently completed brackish groundwater desalination facilities, the production cost of bgw desalination in Texas ranged between $410 to $847 per acre-foot… which is fairly competitive as far as the cost of developing new water supplies..
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Presenter
Presentation Notes
An important factor for Texas is the fact that bgw is available through a great portion of the state as illustrated in this map by the yellow dots -1,000 to 3,000 mg/l TDS- and orange -3,000 to 10,000 mg/l TDS.BUTBGW desalination is not free of important challenges.



Brackish Resources Aquifer 
Characterization System
 Characterize brackish portion of aquifers up to 

10,000 mg/L TDS

 Collect well information statewide

 Research and develop methods of data analysis

 Build database and GIS

 Build models to estimate aquifer productivity

 Develop parameter-screening tool

 Publish and broadcast results

Subsurface 
impacts 

Presenter
Presentation Notes
Entities considering development of a brackish groundwater desalination may often be hindered by the lack of data about the brackish portion of the aquifers in the state.Knowing where to locate wells, what is the likely yield of the well-field, what is the quality of the water and how is it likely to change under a sustained production, are there potential impacts to nearby fresh sources.The 80th Texas Leg considered this issue and appropriated funds to TWDB to characterize brackish aquifer in the state.We refer to this program as BRACS for --- the intent of the program is to:  READ.



 Pecos Valley 
Aquifer chosen as 
pilot study area

 Three contracts 
awarded for data 
collection and 
model support

Brackish Resources Aquifer 
Characterization System

Shallow                                                    
Deep

Pecos Valley Aquifer, Depth to Bottom

Subsurface 
impacts 

Presenter
Presentation Notes
Our plan to tackle this program is to go through the process of characterizing one relatively small area of the state as a means to assess:Data availabilityProcuring dataDeveloping data management protocols to analyze, interpret, and store this data andDevelop the ability to map the brackish portion of this area in a greater detailThis initial exercise should be completed before the end of the current fiscal year; however, based on the knowledge gained to this point, we decided to get some help to help us with the future of the program.



Awarded contracts

Digital Bibliography 
Texas Geology

Variable Density 
Modeling

Geophysical Log 
Collection

Bureau of 
Economic Geology

INTERA

INTERA
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 Extend to all aquifers in 
Texas

 Integrate the BRACS 
Groundwater Database

 Web access to BRACS 
data

 Report on methodology 
and results

 Provide more accurate 
estimates of the brackish 
resource in Texas

Future Work

Subsurface 
impacts 
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Presentation Notes
Knowing where to locate wells, how many, what treatment will be required andUltimately be able to project how much the water will cost….
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Presentation Notes
As=.065 ppmRO rejects approximately 99% of the As. On a 75% recovery basis, the product water would have a .00087 ppm which is below the .01 ppm primary standardHowever, by applying the above equation, the reject water or concentrate would have an Arsenic concentration of .26 ppm
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 Pass the Salt Study (TWDB)
 Feasibility of using Class II well for disposal 

of desalination concentrate

 Roadmap for Permitting a Class II injection Well 
for dual Class I & II (CDM & SAWS)

Presenter
Presentation Notes
The purpose of this study was to (1) show that oil and gas fields can physically and chemically accept concentrate from desalination plants and (2) recommend changes to statute and rules that would allow the disposal of concentrate in oil and gas fields.After we selected the analysis areas, we investigated (1) formation pressures, (2) modeled the interaction of concentrate and formation fluids, (3) analyzed water sensitivity effects on clays, and (4) modeled injectivity.We found that many wells in oil and gas fields have formation pressures much lower than the lowest-most source of drinking water.The mixing of waters of different chemical compositions can sometimes cause minerals to precipitate. If this happens when concentrate is mixed with formation fluids, the formation can be plugged. Therefore, we modeled the interaction of concentrate and formation fluids to assess if mineral precipitation would be a problem in our analysis areas. We found that concentrate could be injected into oil and gas fields without causing minerals to precipitate. However, in some cases, the concentrate would need a pre-treatment with anti-scalants to prevent mineralprecipitation.
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