
Issue: Water Quality – Drinking Water Treatment
Region: Statewide

Circle which primary base program it addresses -  
ANR
CD

Section 1. Relevance

Where did this issue surface?

Drinking water contaminants is an emerging issue in the State.  Several areas have elevated levels of contaminants in the ground water resource.  The establishment of concentrations limits on these constituents in drinking water supplies is raising the need for awareness of constituent presence, testing options for determining presence and actual concentration, and treatment methods to remove the contaminants. 
What is the issue/problem?

Contaminants such as nitrate, arsenic, radionuclide and perchlorate are present in the groundwater of Texas.  To avoid health risks associated with ingestion of these contaminates, the ground water must undergo effective treatment before resident consumption and use.  
Problem size and scope? (How many people does it affect? How wide spread?)


All citizens statewide, particularly residents served by private water wells.  

Problem severity? (How serious is this issues?)

Medium 

Description:  The severity of the issues is dependent on the particular contaminate of concern, or combination of contaminants, and the concentration at which they are present in the water supply.  

Target Audience? (Who does the problem impact and how many?)

The main focus is on residences served by private water supplies.  The location of target audiences will be identified based upon areas potentially containing the constituent of concern.  Affected area maps will be generated for individual constituents and a means to raise awareness will be enacted to notify the target audience.   

What are some general characteristics of the audience this program targets?

The target audience is diverse.  Typically homeowners in rural areas of the state using local groundwater as a drinking water supply. 
Section 2. Response

State the goal of the program.


To increase awareness regarding the potential for contaminants in groundwater resources.


To increase awareness of the need from home drinking water treatment.


To provide guidance on proper selection, use, and maintenance of a treatment system.  

State the outcome objectives.  These are the objectives that describe the intended results of a program (e.g. attitudes, knowledge, skills, adoption of practice/technology, change of behavior).

	Client Change
	At the end of this program, will…

	Knowledge
	increase knowledge on…

· Health risks associated with consumption of a variety of water contaminates
· Sources of water contaminates in groundwater

· Importance of regular water quality testing

· How to select a water treatment system appropriate to the home’s needs, water supply and waste treatment capabilities
· Best available technologies for removal of contaminants
· The effectiveness and removal mechanism of a variety of water treatment systems

	Skills
	develop skills…
· How to use the water treatment technology correctly

· Proper maintenance of the treatment system

	Attitude
	change their attitudes pertaining to…
                        -    The need for drinking water treatment

	Behavior Change
	adopt…
                        -   Best Available Technologies

	Best Practice
	adopt…
                        -   Best Available Technologies 


Program Design.  In the space below, provide an explanation of the program design.   Try to list the topics that could be addressed under this issue.  For example, if this was an educational program for new ranch landowners, topics could include: pond management, introduction to beef cattle production, introduction to wildlife management, and general landscaping.  Also try and list resources that could be used to help develop or provide existing curriculum to address the issue. 

	Topic (Subject Matter)
	Strategy to Deliver Content (Method)
	Existing Resource(s)
	Contact Person(s) (Includes CEA’s Specialists, Commodity Reps)

	Drinking Water Treatment

	Distribution of Fact Sheets
Community Presentations
	Presentation available at http://texaswater.tamu.edu under the drinking water section titled “Onsite Drinking Water Treatment
	Monty Dozier

Bruce Lesikar


	Arsenic 
	
	TCE Fact Sheet # L-5467
	Monty Dozier

Bruce Lesikar



	Perchlorate
	
	TCE Fact Sheet # L-5468
	Monty Dozier

Bruce Lesikar



	Radionuclide

	
	TCE Fact Sheet # L-
	Monty Dozier

Bruce Lesikar



	Nitrate
	
	TCE Fact Sheet # B-6184
	Monty Dozier

Bruce Lesikar



	
	
	
	


Section 3.  Results
The last section deals with evaluation of this program.  The evaluation content should mirror the objectives that are outlined in section two.  Please try and list some specific questions that should be asked to the target audience to determine if the intended change took place.  List as many potential questions as possible.  The goal here is to create a question bank for each client change level so that the educator can review these questions to see if any of them are relevant to their program.  If they are, then they can use them to measure change in their program.  Remember, not all evaluation strategies have to be written questionnaires.  They may also be interviews, direct observation, or focus groups.  Please describe you method in this section where appropriate. 

	Client Change Level
	Sample Questions (Review the objectives section to help place questions or statements in the space below)

	Knowledge
	Questions will be given as a written questionnaire.  

· Match the health risks with the contaminant of concern

- List of health risks (some effects may apply to more than one contaminant and a contaminant may have more than one effect)
discoloration of the skin, blue baby syndrome, numbness in hands and feet, increased risk in  

cancer, blocks iodine uptake.
- List of contaminants: arsenic, nitrate, radionuclides, perchlorate.   

· Select possible sources for each contaminant from the list given (some sources may apply to more than one contaminant and a contaminant may have more than one source)
        -  List of sources:

           weathering rocks, fertilizer, forest fires, wood preservatives, the atmosphere, improper   

           disposal of human and animal waste, production of rocket fuel, volcanism. 

· Which radionuclide posses the biggest health risk when inhaled?

· Which contaminant discussed must be in a particular oxidation state to be effectively treated?

· What is an MCL?

· What should you have your drinking water tested for?

· Where should you have your water tested? 
· Why should you have your water regularly tested even after you have installed a water treatment system?

· Which treatment technology’s removal mechanism is heavily influenced by the contaminant’s electrical charge?
· Which treatment option passes water under pressure through a semi-permeable membrane?

· Which treatment technology removes non volatile contaminates by causing the water to evaporate?
· Give a brief explanation on how aeration removes radon from water.  

· List at least five considerations in selecting a home drinking water treatment system.
· Name a resource for finding out more information about drinking water treatment systems.

TRUE/FALSE Questions
· The resin used in ion exchange is dependent on what is to be removed from the water.

· The resin used for ion exchange removal of perchlorate can be regenerated.

· A single Ion exchange unit is not a good treatment option for arsenic if the water is also rich in iron, nitrate, or sulfate.  
· A disadvantage to reverse osmosis as a treatment technology is poor water recovery.
· Simply boiling water will remove arsenic from water.

· EPA registration numbers on a treatment technology indicated that it has been certified.  

· The National Sanitation Foundation (NSF) provides certification of a product’s ability to remove contaminants that affect health.  
· You must consider the impact a drinking water treatment unit will have on the on-site wastewater treatment system.  

· All companies that manufacture drinking water treatment systems also offer disposal of wastes associated with the system.  

	Skills
	TRUE/FALSE Questions
· Once installed, a reverse osmosis membrane never has to be replaced.
· Regular water quality analysis is recommended to ensure breakthrough is not occurring in the system.
· Filters in the system should be replaced based on manufacturer’s recommendations. 
· All wastes generated from the drinking water treatment system can be disposed of either down a wastewater drain or in the trash.  

	Attitude
	TRUE/FALSE Questions

· It is up to a private well owner to manage the water quality of the well.  

· If the concentration of a contaminant of concern in your water supply exceeds the MCL you should consider installing a treatment system appropriate for the removal of that contaminant.
· If you have been drinking water from a particular source for years and have never gotten sick, then the water must be of a good quality and will not require treatment.   

	Behavior Change
	

	Best Practice
	· Name the preferred method of radon removal from water.
· Name the four treatment technologies that can be used for arsenic removal from water.
· Which of the four technologies listed for removal of arsenic can also be used for nitrate removal?
· Will the same IE unit work to remove both nitrate and arsenic?
· Which treatment options can be used to remove perchlorate from water?  
· Is there a single treatment option that will remove all forms of radionuclides?
TRUE/FALSE QUESTIONS

· If a water treatment device says it produces “pure water” then it is the best treatment option for any contaminant.

· A treatment unit that is best for removal of a particular contaminant may not be the best option for removal of another contaminant. 

· The combination of contaminants in the source water will influence what technology is best for treatment of the water.  


Economic Indicators.  Are there economic indicators that can be measured concerning this issue?


YES



NO

Please list them below.

Interpretation.  The last step in the process is interpreting the results to out stakeholders.  List internal and external stakeholders that would be interested in the results of this educational program.  Do not forget to think about other state agencies and groups that would be interested in these outcomes.
	Internal to Extension Stakeholders
	External Stakeholders

	
	


