
Texas Commission on Environmental Quality 
Drinking Water Advisory Work Group 

July 21, 2015, Building E201S 
9:00 am  

AGENDA 

9:00 – 9:30  Welcome and Introductions      Gary Chauvin  

TCEQ Staff Updates: 
Occupational Licensing Update         Paul Munguia 
 
Plan and Technical Review Update         
- Technical Review and Oversight Team     Joel Klumpp 
- Utilities Technical Review Team      Vera Poe 
 
Texas Water Infrastructure Coordination Committee (TWICC) -TCEQ  Dorothy Young 

 
Office of Compliance and Enforcement Update    Tom Heitman 
Program Support Section     
 
Public Drinking Water Update      Gary Chauvin 
- Drinking Water Inventory and Enforcement Team   John Schildwachter 
- Drinking Water Quality Team      Steven Swierenga 
- Drinking Water Technical Review Team     Jonathan Haynes 

9:30 – 11:00            Advisory Workgroup Discussion Topics 
 Legislative Update       TBA 

 
 Natural Disaster Management Group Update – TCEQ   Alex Hinz 

 
 Desal Plus Rule Package Update – TCEQ     David Williams 

 
 Nitrification Action Plans – TCEQ     Alicia Diehl  

                                                            
 Open Discussion        Stakeholders  

              

11:00 – 12:00            Lab Advisory Workgroup        
 

12:00 Adjourn  
 Available by Web cast by clicking on “Advisory, Stakeholder Group and Special Meetings the 

time of the meeting.   
 For questions or comments during the time of the meeting please send an email to: 

mike.howell@tceq.texas.gov 
 DWAWG@tceq.texas.gov  is available to suggest topics or comments by  

E-mail.  
 

 Next DWAWG Meeting: October 20, 2015 

http://www.texasadmin.com/cgi-bin/tnrcc.cgi
mailto:mike.howell@tceq.texas.gov
mailto:DWAWG@tceq.texas.gov
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Purpose

To assist public water systems that have been impacted by natural or man-made disasters
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Drought Management

Tracking public water system impacted by persistent drought conditions



Efforts were mainly directed towards public water systems that self-reported to TCEQ potentially having less than a 180-day supply of water remaining



Assist public water systems in extending existing supplies or obtaining alternate sources of water
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Water Related Projects

Drilling new wells

Extending surface water intakes to deeper water

Building a new surface water treatment plant

Interconnections with adjacent water systems

Desalination of brackish groundwater

Direct potable reuse

Relocating or adding a wastewater outfall to the drinking water reservoir

Hauling potable water by tanker truck
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Water Use Restrictions
April 2011
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Water Use Restrictions
April 2012
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Drought Monitor Map
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Water Data For Texas (7/13/2015)
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Planning for Drought

Drought Contingency Plans



Address water loss



Review your rate structure



Evaluate alternate sources of water



Determine funding options 
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Planning for Drought

Know your local emergency manager



Review TCEQ list of approved water haulers



Sign up for TxWARN



Track groundwater or surface water levels



Don’t wait on mother nature
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Hurricane Response



TCEQ Region Offices will mobilize and coordinate with other agencies on response and recovery activities



Water and wastewater system in impacted areas will be contacted by TCEQ to determine operational status



The TCEQ Beaumont Office conducted response and recovery activities for three months after Hurricane Ike
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Hurricane Response



Water and wastewater facilities



Debris management



Orphan containers



Power availability and generators
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Response Manager



EPA database which was developed to manage data for large-scale disasters



Operational status of water and wastewater facilities



Water systems will be contacted and asked a series of questions
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Questions?



Alexander Hinz

(512) 239-4720

Alexander.Hinz@tceq.texas.gov
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Total number of Community water systems affected:  86
Total number of active Community water systems in Texas:  4729



DROUGHT 2011
Public Water Supply



Systems Affected
as of April 6, 2011



Number of systems on map may not represent total 
number of affected systems due to common water 
source or scale of map.



Resolved   A public water supply that has corrected production capacity deficiencies,  or 
drought conditions for mandatory water use restrictions have alleviated.
Watch - Voluntary    A public water supply that has reported problems with high water usage and 
production,  but has not suffered a loss of distribution system pressure.  Voluntary water use
restrictions have been implemented.
Watch - Mandatory   A public water supply that has reported problems with high water usage and 
production,  but has not suffered a loss of distribution system pressure.  Mandatory water use
restrictions have been implemented.



RESOLVED (15)
WATCH - Voluntary (34)
WATCH - Mandatory (36)



(groundwater 32, surface water 8)
(groundwater 27, surface water 15)



Texas
Commission
on Environmental
Quality



Public Drinking Water Section










image7.emf






Total number of Community water systems affected:  1000
Total number of active Community water systems in Texas:  4709



DROUGHT 2012
Public Water Supply



Systems Affected
as of April11, 2012



Number of systems on map may not represent total 
number of affected systems due to common water 
source or scale of map.



Texas
Commission
on Environmental
Quality



Resolved   A public water supply that has corrected production capacity deficiencies, or 
drought conditions for mandatory water use restrictions have alleviated.
Watch - Voluntary    A public water supply that has reported problems with high water usage and 
production,  but has not suffered a loss of distribution system pressure.  Voluntary water use
restrictions have been implemented.
Watch - Mandatory   A public water supply that has reported problems with high water usage and 
production,  but has not suffered a loss of distribution system pressure.  Mandatory water use
restrictions have been implemented.



RESOLVED (8)
WATCH - Voluntary (374)
WATCH - Mandatory (626)(groundwater 430, surface water 309)



(groundwater 252, surface water 160)
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July 7, 2015
Valid 8 a.m. EDT



(Released Thursday, Jul. 9, 2015)
U.S. Drought Monitor



Texas



http://droughtmonitor.unl.edu/



Author: 



The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.



D0 Abnormally Dry
D1 Moderate Drought
D2 Severe Drought



D3 Extreme Drought
D4 Exceptional Drought



Intensity:



Drought Conditions (Percent Area)
None D0-D4 D1-D4 D2-D4 D3-D4 D4



Current 95.37 4.63 0.25 0.00 0.00 0.00



Last Week 95.37 4.63 0.25 0.00 0.00 0.00



3 Months Ago 51.15 48.85 36.37 25.39 15.46 3.87



Start of 
Calendar Year 34.37 65.63 44.68 25.73 11.70 3.17



Start of
Water Year 28.92 71.08 48.95 29.54 11.26 2.69



One Year Ago 12.46 87.54 60.99 36.48 18.36 4.51



6/30/2015



4/7/2015



12/30/2014



9/30/2014



7/8/2014



Brian Fuchs
National Drought Mitigation Center
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DRINKING WATER EVALUATION DATA SHEET 



October 2011 WRITE COMMENTS ON BACK 



 



 
System/Facility Name:  _______________________________________ System/Facility ID:  _____________________ 



 



Evaluation Date/Time:  __________________________   Evaluation Type:    ⁯  Phone    ⁯  On Site    ⁯  E-mail 



 



Lead Evaluator (Team Lead) Name:  ____________________________ Affiliation:    ⁯  TCEQ     ⁯  EPA     ⁯  START 



 



1. Was a system POC available? ⁯ Yes  ⁯ No  Name:________________________ Contact #:____________________ 



                     



2. Characterize the extent of damage to the system/facility and surrounding area: 



⁯  N/A  ⁯  Minor ⁯ Major ⁯  Destroyed 



 



3. What type of damage occurred at the system/facility? 



⁯  N/A  ⁯  Critical equipment (tanks, pumps, etc)  ⁯  Non-critical equipment (fencing, signage, etc)  



 



4. What is the electrical power status? 



⁯  On Grid           ⁯  On Generator          ⁯  No Grid-No Generator (offline)      ⁯  Part Grid-Part Generator   



 



5. If generator is in use, how much fuel is remaining?   



⁯  N/A   ⁯  < 1 day    ⁯  < 3 days        ⁯  < 1 week          ⁯  > 1 week    ⁯  Unknown 



 



6. Is system/facility fully operational?  



⁯  Yes, fully ⁯  Partial, with issues   ⁯  No, offline         ⁯  Unknown, no one available on-site/phone 



  



7. Estimated time frame to restore system/facility to “fully operational” status? 



 ⁯  N/A  ⁯  Hours     ⁯  Days     ⁯  Weeks     ⁯  Months    ⁯  Unknown 



 



8. At any point, did the system lose pressure (below 20 psi)?   



⁯  Yes  ⁯  No      ⁯  Unknown 



 



9. Has a Boil Water Notice (BWN) been issued?   If, Yes Date of Issuance: _______________________ 



⁯  N/A   ⁯  Yes   ⁯  No   ⁯  BWN Needed   



 



10. What was the reason for the BWN being issued?    



⁯  N/A            ⁯  Pressure loss     ⁯  Line Break ⁯  No disinfection  ⁯  Other ( write in comments)  



 



11. Method of BWN issuance:   



⁯  N/A  ⁯  Hand delivery of notice to all residents      ⁯  Posted notice      ⁯  Media announcement       



 



12. Date BWN lifted: ______________________ ⁯  N/A 



 



13. Are all customers in the system currently being supplied with potable water?    



⁯  Yes  ⁯  No  ⁯  Partial  ⁯  Unknown 



 



14. Is follow-up needed? 



⁯  No   ⁯  1 Week   ⁯  2 Weeks  ⁯  > 2 Weeks 



 



15. Current Overall Operational Status Code:  



⁯  OK  ⁯  CLEAR ⁯  DESTROYED  ⁯  GENOK  ⁯  GENLP         ⁯  LP/LT       



⁯  RESULTS ⁯  LEOK      ⁯  INOP        ⁯  SITE             ⁯  OUT           
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DRINKING WATER OPERATIONAL STATUS CODES 
 
Current Status: At the end of the evaluation choose the operational status code (from the table) that best describes the condition of the system AT 
THE TIME OF THE CURRENT ASSESSMENT.  Codes that result in Red & Yellow will require follow up. 



 



Status Code Status Detail Status Code Description BWN Detail 



OK No problems Normal power was never lost (or was restored before pressure loss) 
AND System never lost treatment 



Null 



CLEAR Lifted BWN due to negative 
BacT samples. Normal 
operations resumed  



BW lifted – negative BacT results. System has returned to normal 
operations, on grid power and with treatment.  Only use clear when 
sampling has been used to lift BWN, otherwise use OK 



BWN lifted 
date 



DESTROYED System destroyed No follow-up is necessary since the system no longer exists.  Will work 
with residents to ensure potable water is supplied via connection to 
another system or other means 



Null 



GENOK On generator – never lost 
pressure 



Currently operating on emergency power/generator but system never 
lost pressure and/or treatment 



Null 



GENLP On generator – lost 
pressure 



Currently operating on emergency power/generator and system lost 
pressure and/or treatment before getting emergency power 



BWN start 
date 



LP/LT Lost pressure & or 
Treatment 



System on grid power but has lost pressure and or treatment and has 
not been able to lift BWN 



BWN start 
date 



RESULTS BacT sample results 
pending 



System functional, flushed, & BacT samples collected to clear BWN BWN start 
date 



LEOK Lost Power – maintaining 
pressure 



System has lost power but has enough storage capacity to maintain 
required pressure on a temporary basis.  Will move to INOP if pressure 
is lost. 



Null 



INOP Not Operating Contact made with system.  System is offline & or unable to maintain 
required pressure and/or treatment 



Null 



SITE Site visit needed Contact attempted multiple times by phone.  Site visit will be conducted. Null 



OUT Out of Contact Contact attempted by phone but system is unreachable.  Will call again. Null 



UNKNOWN Contact Pending No information is available.  No contact has been made Null 



 
Water Operational Definition: – All drinking water served to customers is treated to National Primary Drinking Water Standards and is moving 
through all parts of the distribution system at or above the state required minimum pressure (20 psi OR 35 psi for Harris County).  The system is able 
to meet these requirements on a permanent basis in lieu of a temporary basis in response to the incident. 
 
Boil Water Notice: A BWN is required any time a system drops below 20 psi at any point in the distribution system.  A 24 Hour public notification is 
required and a system must take bacteriological samples once the minimum 20 psi can be consistently maintained.  Bacteriological sample analysis 
must return an “absent” result indicating the sample is absent of bacteriological contamination. 
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Thanks for that introduction. 



Today I will be talking about nitrification in Texas.





IMAGE: TCEQ logo



Alicia (A) - ALvie -

I noted changes with these comment boxes

Outline

Who needs a Nitrification Action Plan?

What is nitrification? 



Nitrification Action Plans (NAPs)

Goals and baselines

Trigger levels: Yellow alerts and Red alarms

Actions
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First, I’ll briefly discuss 

the need for chloramination in Texas, 

provide a little background on the definition of nitrification, 

talk about how the TCEQ has been working on nitrification, and 

finally talk about nitrification action plans.
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Take-home Message

Nitrification can cause residual loss in chloraminated distribution systems.

And form nitrite (NO2-) & nitrate (NO3-)

Texas water systems use chloramines to maintain residuals and meet disinfection byproduct (DBP) regulations.

Nitrification can be detected and controlled using a NAP.
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Today’s take home message is that – 

although nitrification is a risk in chloraminating systems, chloramination is needed in many systems to control disinfection byproducts and maintain compliant residuals, 

and 

a system that prepares for the risk of nitrification can detect it early and avoid its worst consequences.
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Who needs a 
Nitrification Action Plan?





























Now I’ll discuss chloramines and their history in Texas.

4



5

Who?

Any public water system (PWS) that uses chloramines to comply with disinfectant residuals must have a Nitrification Action Plan



Why?

Because nitrification is a biological process that can cause loss of disinfectant residual.

Which can cause public health risk and noncompliance.



























Texas has high temperatures and large distribution systems, conditions that lead to more disinfectant degradation. 

Therefore, historically, systems used chloramines to maintain a more stable residual than free chlorine could provide in long pipes.

(For example, Austin started chloraminating in the 1950s)



Later, systems started using chloramines for trihalomethane and haloacetic acid control. 

In the 1990s, when the Total Trihalomethane Rule implementation process started, most surface water treatment plants serving 100,000 or more people converted to chloramines. 

(Of course, that meant their customer systems converted, too.)



Since then, the rules for disinfection byproduct have gotten tougher, and most small surface water systems have now transitioned to chloramines, (as well as some groundwater systems in east and coastal Texas).
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Texas Rules for disinfection

Currently: 

Each PWS using chloramines must have site-specific approval through a TCEQ “granted exception letter”

Future: 

TCEQ proposed rules with chloramine requirements in January 2015

July 2015: expected Rule Adoption
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At this time (April 2015), a PWS must get the TCEQ’s approval to use chloramines, because the rules specify that every PWS must use free chlorine. 

These exceptions require conditions like monitoring for monochloramine and ammonia. 



In January 2015, TCEQ proposed language that would put the existing exception requirements into rule. If approved, that language would be adopted in July 2015 or thereafter.
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What is nitrification?





























So, now let’s shift our focus to nitrification.
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The chemicals of interest

Normal chloramine reactions, 

in the monochloramine zone:

     HOCl + NH3    NH2Cl  +  H2O

            2 NH2Cl   NHCl2 + NH3

Nitrification

      NH3 + O2 AOB NO2-+ 3H+ + 2e-

   NO2- + H2O NOB NO3- + 2H+ +2e-
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The first two reactions are a subset of chemical equations for chloramines in drinking water. 



The first reaction shows how combining chlorine (as hypochlorous acid) and ammonia reacts swiftly to form monochloramine and water. This is an equilibrium equation, so there is always a little ammonia and free chlorine present.

 HOCl + NH3   NH2Cl  +  H2O



The second reaction shows that monochloramine can react with other monochloramine molecules to form dichloramine and ammonia. This reaction is called autodecomposition.

          2 NH2Cl  NHCl2 + NH3



This shows that any time you have chloramination, you have some ammonia present from the equilibrium with monochloramine, and the autodecomposition of monochloramine.



If nitrifying bacteria are present, the next two reactions can occur. In the first, Ammonia Oxidizing Bacteria ‘eat’ ammonia to form nitrite. Then, Nitrite Oxidizing Bacteria ‘eat’ nitrite to form nitrate.
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Example: Without nitrification 
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This slide shows what data from a normal system might look like.

The Y axis shows the various residuals and the X axis shows the sample sites with increasing water age.

The blue symbols and lines show monochloramine and total chlorine degrading normally, from about 3.5 mg/L at the entry point, to 2.2 at the far reaches.

The red triangles show the normal progress increasing ammonia as the water ages.

Finally, under normal conditions, nitrite and nitrate, shown by the dark and light squares, respectively, don’t change as the water ages.



IMAGE: Graph showing normal conditions in a drinking water pipe.
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Example: Nitrification
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This is what the same sampling would show when nitrification is occurring.

First, the blue lines show that the total chlorine and monochloramine are degrading. This alone does not prove that nitrification is occurring – their loss of residual could be tied to a simple increase in chlorine demand.

However, instead of increasing, the ammonia is decreasing. This is a symptom of nitrification.

Finally, the nitrite, in light green, increases at first, then decreases some as the nitrate, in dark green, starts forming at the higher water age locations. This indicates nitrification.



IMAGE: Graph showing nitrification occurring in a drinking water pipe.
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Nitrification Action Plan
Everyone Needs a NAP

21 slides



















Go!

Check

Stop!
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The way to address potential nitrification is through a nitrification action plan.



IMAGE: Graphic of stop light



A Nitrification Action Plan is like a Monitoring Plan

It includes 

A sample site map, 

Sample schedules, 

Analytical methods, 

Site-specific goal/baselines and trigger levels, and 

Actions.

It should be documented and shared.
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A nitrification action plan will need to include:

A map showing sites—and their relation to storage, plants and so on, 

Sample schedules, 

Analytical methods, 

The system’s site-specific trigger levels for the various sites, and

The actions that will be triggered.
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Alicia (A) - minor wordign changes

1. NAP sites

Distribution nitrification monitoring sites:

Should represent low, medium, and high water age.

Can be the same as coliform sites

But they don’t have to be.

Critical control points

“A point where control can be applied and is essential to prevent or eliminate nitrification”

EG: Before booster chloramination



13



























2. Routine NAP schedules

NAP monitoring must be done weekly,

May be done more frequently.

Small systems, <750 people or 250 cnx.

Monitor monochloramine and ammonia with every weekly total chlorine sample.

Large systems, select CCPs at low, average and high water age for weekly sampling.
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3. Analytical methods

Total chlorine: Use EPA approved method (see 30 TAC 290.119)

Monochloramine and ammonia:

EPA does not have approved methods.

Use methods that achieve the required accuracy 

Document on the Lab Approval Form

Attach to Monitoring Plan
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4. Goals/baselines and trigger levels

Nitrification is controlled by defining what “normal” is and looking for trends that are “abnormal.”

Therefore, initial data must be analyzed to define normal levels, 

And additional data must be analyzed or hypothetical levels must be projected for levels that are a concern: trigger levels.
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Chemicals that you need trigger levels for

Total Chlorine & Monochloramine: 

At least the regulatory minimum for Total
PLUS a Safety Factor.

Ammonia:

A little bit means you are in the right ‘zone.’

When it goes away – something is eating it.

Nitrite & nitrate: 

If distribution is more than baseline… Trigger!



 Also for pH, heterotrophic plate count if used.
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Since no two systems are the same, these levels will be specific to each PWS.



First, total chlorine and monochloramine goals are set together, because when chloramines are at the right ratio, they should be about equal.

The goals are set to ensure that the required level is maintained throughout the system.

The goals for entry points will be higher than downstream goals.



A system that doses chloramines will set a goal close to zero at their entry point.

A system that purchases and redistributes chloraminated water will set a baseline of whatever their seller provides at their entry point.

It is hard to get to zero when dosing, and a little bit means you are in the right ‘zone.’

Ammonia increases with water age, so downstream sites will have higher goals.



For nitrite and nitrate, the baseline is whatever occurs naturally in the source water.

Nitrite and nitrate will stay the same throughout the whole system unless there is either nitrification, or a cross connection or backflow event.



17





18

Baseline (Green light – Go!)

Parameters in normal operating range – all systems ‘go’

Alert (Yellow flag-Act.)

Outside normal operating range – take precaution































Alarm! (Red flag-Act!!!)

Too far outside normal operating range  

         – take immediate action!







































































First, let’s discuss site specific levels: goals, baselines, and triggers.

The baseline or goal represents normal conditions, where levels are good. The goal may be a range representing that everything is ok.

Sometimes, though, you might get a moderately off-spec result. After you make sure that the result is accurate, you need to take some minor action to get back in range.

But sometimes, you get a result that is really bad. Things are blowing up! At that point, you take immediate action.

A stoplight is a good analogy, because 

If its green, you are good to go. 

If it is yellow, you have to decide if it is safe to go. 

If it is red, you take immediate action and stop!

IMAGE: Animation showing green, yellow, and red conditions; and stoplight.
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This example illustrates setting the triggers at Site #2 based on the data in the example we talked about earlier.

Clearly, at Site 2, a good residual goal is about 3 mg/L so we will set that as our goal. 

And, we know that during nitrification, the level can drop to 1.0, so we will set the Red Flag goal with a bit of a safety factor at 1.5 mg/L.

Then – we can set a midpoint where we would be able to detect nitrification before it gets really bad.

If we had more data, we could do a better job of setting triggers.

Therefore, a PWS may modify the NAP as you get more data. 



IMAGE: Graph of water quality parameters with and without nitrification.
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5. Action!

Preventive action:

Routine operating conditions

Do this even when your levels are ok

Corrective: Trigger 1 

Intermediate--Do this when levels are not quite ok

Corrective: Trigger 2 

Do this when nitrification is bad

20



























Preventive actions are the things you normally do, even when your levels are ok.

For example, you change your oil even if the car is not running poorly.



You will take minor corrective actions when a minor –Yellow- trigger level is detected.

For example, if normal flushing does not bring residuals up enough, you will flush longer.



Major corrective action may be needed when a major – Red – trigger level is detected.

For example, when you have bad nitrification, you may consider a free chlorine burn.
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Alicia (A) - Changed slide

21

Most preventive and corrective actions overlap

Preventive and corrective actions:

Verify results.

Flush.

Dose chlorine and ammonia correctly.

Minimize water age.

Operational corrective action:

Temporary conversion to free chlorine.
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As a brief overview, preventive and corrective actions, include:

For systems who dose chloramines, controlling the chlorine to ammonia ratio is the first step. Additionally, adequate mixing is important.

Second, closely tracking the chloramine effectiveness parameters in distribution will give you the information to take action to avoid nitrification.

Anything you do to control water age will also be helpful.

Likewise, all of your efforts to keep distribution pipes clean will help.



When an event is occurring, there are fewer options. 

The first thing folks do is flush, to try and bring fresh water with a good chloramine residual into the affected area. For a minor event, this can work. 

For more extensive events, the corrective action is to refresh the distribution by converting to free chlorine. This is the most effective reaction for an event, but it can also be used as a preventive strategy. Free chlorine starves the nitrifiers of ammonia.



Alicia (A) - Changed this slide
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Some long-term corrective actions require engineering

Possible long-term corrective actions

Increase pH

Chloramine decays more slowly at higher pH

Con: Caustic feed 

Feed chlorite

Low chlorite concentration can prevent nitrification 

Permanent conversion to free chlorine 

With aeration for trihalomethane (chloroform) removal.
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These long-term corrective actions are outside of NAP

Those potential long-term corrective actions that require engineering should be considered only if the operational controls are unsuccessful.

Additional studies must be performed to evaluate their long-term, site-specific success at your PWS.

(One size does NOT fit all.)
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Alicia (A) - New slide

NAP Actions: 
More sampling

Monitoring: Additional monitoring should be done to 

Verify results

After a ‘abnormal’ result is found, go back to that site and collect another sample to make sure the sample was accurate.

Determine where nitrification is happening

If the level is verified, collect samples nearby to see how far the abnormality extends.
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NAP Actions: 
More flushing

Routine flushing is required at every dead-end main.

Additional flushing may be needed to bring fresh water with a high chloramine residual into an area that has nitrification.
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NAP Actions:
Reconsider dosing strategy

For systems that operate water plants or booster stations, base the chemical dose on results of monitoring – not theoretical levels.
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Alicia (A) - new slide

Order of addition, mixing

Order of addition:

Source:

Chlorine first for dosing raw water

NOTE: SWTP can get exception to add ammonia first– with additional viral log inactivation.

Booster:

Add ammonia first to water with chloramines.

Add chlorine first to water with free chlorine.
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Design rules will ensure that chloramines are dosed and maintained correctly.



For surface water treatment plants, the EPA’s rules require that chlorine be added before ammonia in order to add a safety factor for viral inactivation.



=============================================================

290.42(e)(7) Chloramine disinfection shall be performed in a manner which assures that the proper chlorine to ammonia (as nitrogen) ratio is achieved in order to maintain a monochloramine residual and limit nitrification. 

(A) The order of chlorine and ammonia injection must be accomplished in a manner which allows inactivation of viruses and oxidation of cyanide. 

(i) When chlorine is injected upstream of any other disinfectant, the ammonia injection point must be downstream of the chlorine injection point.

(ii) When chlorine and ammonia are added to distribution water that has a chloramine residual, ammonia should be added first.

(iii) When chlorine and ammonia are added to distribution water that has a free chlorine residual, chlorine should be added first.

(B) Mixing shall be provided to disperse chemicals.
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Ideal chloramination design: Source

28

Inject 
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Ideally, when adding chloramines to source water, the chlorine is added first, allowed to react with any chlorine demand through a mixing zone—the free chlorine residual is measured, and ammonia is dosed based on that measured residual. 



Image: Animation showing pipe with injection and sampling points
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Reality of chloramination design: Source
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Some source water has too much bromide or total organic carbon (TOC) to be able to handle much free chlorine contact before forming excessive disinfection byproducts. So, in reality, many existing plants are constructed in a way that does not allow room for monitoring between the injection of chlorine and ammonia. Instead, the ammonia dose is based on the theoretical dose, not considering initial chlorine demand, so ammonia may be overfed.



Image: Animation showing pipe with injection and sampling points
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Ideal chloramination design: Booster
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However, when boosting chloramines, the first thing to do is measure what is coming in. In water that already contains chloramines, it makes sense to add ammonia first, since the chloraminated water will already contain some ammonia. After adding ammonia—which may not be needed if the source has enough—the ammonia should be measured again and the chlorine dose calculated based on that measured ammonia residual. Then, after mixing, the final total/mono/ammonia are measured.



Image: Animation showing pipe with injection and sampling points
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NAP Actions:
Minimize water age

Routinely, exercise valves to ensure no unintended dead spots.

Consider the impact of hydraulic dead-ends, where water goes back and forth,

Although the pipe may be continuous, water age may increase in these places.

Prioritize flushing at higher water age locations.
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NAP Actions:
Free chlorine

A temporary conversion to free chlorine will ‘starve’ the nitrifying bacteria that ‘eat’ ammonia.

Notify TCEQ before doing a temporary free chlorine conversion: DBP@tceq.texas.gov

We will delay disinfection byproduct monitoring for 4 weeks.

Have a plan to flush the chlorine in then flush it out.
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6. Share the NAP with all operators

Document the plan (see next slide)

Share it with the folks who work in distribution
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Example: Nitrification Action Plan































This is an example of a Nitrification Action Plan in the form of a table.



It captures the goals for total, mono, and ammonia at low, medium, and high water age.

It also recognizes the baseline levels for nitrite and nitrate

It sets trigger levels for moderately off-spec water and extremely off-spec water.

And finally, it lists actions to take under those conditions.



In addition, a NAP may include triggers for pH or other parameters.
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Take-home Message





























Finally, our conclusions.
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Take-home Message

Chloramines are an important tool.

They can help maintain residuals, and 

Avoid unwanted disinfection byproducts.

Nitrification is a potential risk of chloramination.

Nitrification can be detected and controlled using a 
Nitrification Action Plan
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For Texas water systems, chloramines can really help to control disinfection byproducts and maintain a long-lasting residual.



It is true that nitrification is a potential concern.



But if a system plans for that concern, the negative consequences of nitrification can be avoided.
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Thanks! 
Any Questions?































Thanks for your attention. 

Do you have any questions?



IMAGE: TCEQ logo.
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Contact info:

Alicia Diehl 

Alicia.Diehl @ tceq.texas.gov

210-403-4053



























Here is our contact information.
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Two Steps for Desal

For System’s Proposing RO or NF Membranes:

Models and supporting info with Engineering Report (§290.39(e)(6))

Baseline Data at Start-Up (§290.39(e)(7))





























































































































This is part of the Plan Review Process for both the engineering report info and addendum with baseline data.
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Step 1 – Models +

Manufacturer’s RO/NF Model w/ the Engineering Report 

Well Construction Records

Pretreatment Description

NSF 60 and 61 Certification

Post-Treatment/Blending

DBP formation potential

Membrane Integrity/Cleaning



































































































































For small RO units rated at 300 gpm, or less, modeling is not required.  Alternatively, provide pilot data supporting the design is an option.
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Step 2 –Baseline Data





Step 2 required before the RO or NF system can be used to produce drinking water





























































































































Two steps- Just like the process for approving wells.
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Step 2- Baseline Data

Baseline Data at Start-Up includes:

Net Driving Pressure

Normalized Permeate Flow

Salt Rejection or Salt Passage 
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Step 2 - Baseline Data 

Using Baseline Data, the engineer shall:

Set Trigger for CIP (or define set time interval)

Check Model’s Accuracy

Verify Plant Capacity



































































































































And make sure the system works!
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Step 2 (continued)

In addition to Baseline Data, also provide:

Complete Chemical and Physical Analysis of Water





























































































































Design Rules of RO/NF §290.42(b)(9)

Based on Engineering Report

Design basis:

Computer models, Pilot study, Alternate site data, Manufacturer’s allowable operating parameters for units rated less than 300 gpm

Must provide adequate cleaning

Must provide acceptable pretreatment technique

Post-Treatment must be provided for corrosivity control (remineralization), removal of dissolved gases (carbon dioxide, hydrogen sulfide), and/or matching water quality goals





























































































































Other RO/NF Rules

§290.42(d)(17) - New rules can be used for surface water systems (but not for microbiological control)

§290.45(a)(6) – RO/NF capacity must be sized in consideration of losses and wastes

§290.46(e)(2)(D) – RO/NF Operators must have at least one TCEQ approved course or event

§290.46(f)(3)(A)(iv) – Maintain records of each CIP event

§290.46(f)(3)(B)(x) – Maintain records of conductivity (or TDS), pressure, temperature, and flow 

§290.46(s)(2)(G) and (H) – Calibration requirements for conductivity, pressure, and temperature instruments









































































































































chloramination





























































































































New Rules: Chloramines



Will allow systems to use Chloramines without obtaining an exception 



Amends §290.42(e)(3)(G)





























































































































New process in rules is essentially the same information that is in the exception approval letters for chloramine use.  An exception is still required for systems blending chlorinated and chloraminated water.
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New Rules: Chloramines

Design Principles:

Chlorine and ammonia must be added and mixed properly to ensure:

Formation of monochloramine,

Correct chlorine to ammonia ratio.

No excess ammonia.

Also, federal rule requires:

Surface water plants must feed chlorine before ammonia for viral safety factor.
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Design changes: 
Order of addition, mixing

§290.42(e)(7)

Order of addition:

Source:

Chlorine first for SWTP (no change).

NOTE: SWTP can get exception to add ammonia first– with additional viral log inactivation.

Booster (should do this):

Add ammonia first to water with chloramines.

Add chlorine first to water with free chlorine.
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Design rules will ensure that chloramines are dosed and maintained correctly.



For surface water treatment plants, the EPA’s rules require that chlorine be added before ammonia in order to add a safety factor for viral inactivation.



=============================================================

290.42(e)(7) Chloramine disinfection shall be performed in a manner which assures that the proper chlorine to ammonia (as nitrogen) ratio is achieved in order to maintain a monochloramine residual and limit nitrification. 

(A) The order of chlorine and ammonia injection must be accomplished in a manner which allows inactivation of viruses and oxidation of cyanide. 

(i) When chlorine is injected upstream of any other disinfectant, the ammonia injection point must be downstream of the chlorine injection point.

(ii) When chlorine and ammonia are added to distribution water that has a chloramine residual, ammonia should be added first.

(iii) When chlorine and ammonia are added to distribution water that has a free chlorine residual, chlorine should be added first.

(B) Mixing shall be provided to disperse chemicals.
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Design changes:
Sample taps for treatment

§290.42(e)(7)(C)

Sample taps must be provided to monitor:

Upstream of first chemical,

Between adding ammonia and chlorine,

For plan reviews sent after 12/31/15

Downstream of complete addition.
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A PWS needs to be able to sample to dose chloramines correctly, but bearing in mind existing plants, the requirement for monitoring between chlorine and ammonia is only for plants where plans are sent in after 12/31/15. In any case, as already established elsewhere in rule, the source and entry point (or boosted) water must have sample taps.



=============================================================

290.42(e)(7)(C) Sampling taps must be provided at locations that allow for chlorine and ammonia to be added to the water to form monochloramine as the primary chloramine species. These locations must be listed in the system's monitoring plan as described in §290.121 of this title (relating to Monitoring Plans). Sample taps must be provided  as follows: 

(i) upstream of the chlorine or ammonia chemical injection point, whichever is furthest upstream; 

(ii) between the addition of the chloramine chemicals at chloramination facilities submitted for plan review after December 31, 2015. For these facilities, an installation without this sample tap may be approved if an acceptable technical reason is described in the plan review documents. Technical reasons, such as disinfection byproduct control, must be supported by bench scale sampling results. Other technical reasons, such as membrane integrity, must be supported by documentation; and  between the addition of the chloramine chemicals;

(iii) at a point after mixing to be able to measure fully-formed monochloramine levels.

(D) When using chloramines, the feed and storage must be designed as described in subsection (f) of this section, regardless of water source.
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Treatment sampling:
Sample at required taps

§290.110(c)(4)(E) 

Treatment monitoring is required by related requirements of Subchapter F, §290.110
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In addition to establishing those sample sites, systems must monitor weekly and when doses are changed.



=======================================================

290.110(c)(4)(E) All public water systems with a chloramine residual must monitor the total chlorine residual downstream of any chlorine and ammonia injection points, in conjunction with the chloramine effectiveness sampling in paragraph (5)(C) of this subsection, in the distribution system weekly and whenever the chemical dose is changed.

=======================================================

290.110(c)(5)(C) Treatment sampling. Public water systems that inject chlorine at any location to form chloramines or to convert from chloramines to free chlorine must monitor to ensure that chemical addition is effective and the proper chlorine to ammonia (as nitrogen) ratio is achieved. Samples must be collected and analyzed weekly and whenever the chemical dosage is changed.

 290.110(c)(5)(C) (i) Sampling must be performed upstream of the chlorine or ammonia chemical injection point, whichever is furthest upstream.

 290.110(c)(5)(C)(ii) Sampling must be performed downstream of all the chlorine and ammonia chemical injection points.

 290.110(c)(5)(C)(iii) The residual of the chemical injected upstream must should be determined to properly dose the downstream chemical where sample taps are present or required under §290.42(e)(7)(C)(ii) of this title (relating to …).

 290.110(c)(5)(C)(iv) The total chlorine, ammonia (as nitrogen), and monochloramine residuals must all be monitored if the treatment occurs before the entry point.

 290.110(c)(5)(C)(v) The ammonia (as nitrogen) and monochloramine residuals must all be monitored if the treatment occurs in the distribution system. The monitoring must occur at the same time as a compliance sampling required under paragraph (4)(E) of this subsection.
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Chloramine monitoring:
Entry point

§290.110(c)(5) 

Total chlorine, monochloramine, and ammonia – weekly.

Nitrite & nitrate – quarterly:

Samples may be collected at first customer OR entry point.

If quarterly entry point samples are collected by TCEQ, those can be used.
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After getting the chloramines in there, the residual must be maintained and measured entering the distribution system. However, other than the 0.5 mg/L for total chlorine, required levels are not set for the other chemicals.



Since a system may want to clearly separate nitrate and nitrite sampling for process management from compliance sampling, the samples can be collected from the first customer.



=======================================================

290.110(c)(5) Chloramine-effectiveness sampling. Public water systems with a chloramine residual shall monitor to ensure that monochloramine is the prevailing chloramine species and that nitrification is controlled. …

290.110(c)(5)(B) Water entering distribution system. Public water systems that have chloramines present shall perform sampling to represent the water entering the distribution system.

 290.110(c)(5)(B)(i) Total chlorine, free ammonia (as nitrogen) and monochloramine shall be monitored weekly at all entry points to the distribution system or at a location before the first customer.

 290.110(c)(5)(B)(iii) Nitrite and nitrate (as nitrogen) shall be monitored quarterly at the first customer after establishing the baseline. Nitrite and nitrate samples collected at entry points for compliance with §290.106 of this title may be used for these quarterly samples.
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Chloramine monitoring: Distribution

§290.110(c)(5)(D) 

Monochloramine and free ammonia (as nitrogen) must be monitored weekly 

Nitrite and nitrate (as nitrogen) must be monitored quarterly.
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The total chlorine residual must be maintained and measured throughout the distribution system as always. In addition, systems must measure mono and ammonia weekly and nitrite/nitrate quarterly—although a greater frequency would be better.



===========================================

290.110(c)(5)(D) Distribution system. Public water systems that distribute water and have a chloramine residual must ensure the efficacy of disinfection within the distribution system. 

 

290.110(c)(5)(D)(i) Monochloramine and free ammonia (as nitrogen) must be monitored weekly at the same time as a compliance sample required under paragraph (4) of this subsection.

 

290.110(c)(5)(D)(ii) Nitrite and nitrate (as nitrogen) must be monitored quarterly.
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Monitoring table
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A table like this has been in exception letters for many years, although the nitrite and nitrate monitoring were increased in the last couple years. Total chlorine level is still the regulatory measurement. 
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Chloramine methods approval

§290.42(e)(7)(E) 

The method must be “approved by the executive director.”

Type of instrument and/or outside laboratory must be listed in the Monitoring Plan’s Lab Approval Form.

They must achieve certain accuracy and instruments must be calibrated.
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The EPA does not have approved methods for ammonia and monochloramine because they don’t regulate them. Also, nitrite and nitrate are not regulated in distribution where nitrification detection sampling occurs. Therefore, we can’t just reference EPA methods. Instead, under our primacy requirements, EPA requires the TCEQ to have a way to approve them. That method is through the Lab Approval form attached to the Monitoring Plan, like turbidity. 



=====================================================

290.42(e)(7)(E) When using chloramines, the public water systems shall provide equipment for making at least the following determinations for purposes of complying with the requirements in §290.110 of this title: 

(i) free ammonia (as nitrogen);

(ii) monochloramine;

(iii) total chlorine;

(iv) free chlorine; and

(v) nitrite and nitrate (both as nitrogen). The public water systems must either obtain equipment for measuring nitrite and nitrate or identify an accredited laboratory that can perform nitrite and nitrate analysis and can provide results to the public water systems within 48 hours of sample delivery.
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Calibration

§290.46(s)(2)(D) 

Analyzers for monochloramine, ammonia, nitrite, and nitrate:

Calibrate every 90 days,

in accordance with the manufacturer's recommendations.

20





























































































































Analyzers used to determine the effectiveness of chloramination in §290.110(c)(5) of this title shall be properly verified in accordance with the manufacturer's recommendations every 90 days. These analyzers include monochloramine, ammonia, nitrite, and nitrate equipment used by the public water system.
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Nitrification Action Plan – “NAP”

§290.46(z) 

Nitrification Action Plan (NAP).

Already required in Exception Letters, since ~’09

System-specific plan for monitoring free ammonia, monochloramine, total chlorine, nitrite and nitrate;

Action levels, 

Corrective actions, and 

Attach to Monitoring Plan.
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The new rule puts in place a requirement that has been included in chloramine exception letters for the last few years—to have a Nitrification Action Plan. The NAP  is a way to detect, prevent, and correct nitrification, which can cause severe residual loss.



=========================================================

“290.46(z) Nitrification Action Plan (NAP). Any water system using chloramines must create a NAP to prevent nitrification. The system must create a written NAP that:

(1) contains the system-specific plan for monitoring free ammonia, monochloramine, total chlorine, nitrite and nitrate levels;

(2) contains system-specific action levels of the above monitored chemicals where action must be taken;

(3) contains specific corrective actions to be taken if the action levels are exceeded; and

(4) is maintained as part of the system's monitoring plan in §290.121 of this title.”
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NAP Monitoring

§290.110(c)(5)

Baselines:

Normal levels of source nitrite/nitrate.

Goals:

Targets for total/mono/ammonia.

At entry points and throughout system.

22





























































































































The NAP must contain the baseline levels. 



==============================================================

NAP---290.110(c)(5)(A) Source water. Public water systems must monitor source water (including raw and treated purchased water) to establish baseline ammonia, nitrite, and nitrate levels (all as nitrogen) at least once to determine the availability of ammonia for chloramine formation and to provide a reference for downstream nitrite and nitrate levels that may indicate nitrification. If any source has more than 0.5 mg/L free ammonia (as nitrogen) in the initial sample, then raw water ammonia (as nitrogen) shall be monitored monthly for six months to determine the baseline free ammonia level.



NAP--- 290.110(c)(5)(B)(ii) Nitrite and nitrate (as nitrogen) levels at the first customer shall be monitored monthly for at least six months to determine baseline nitrite and nitrate levels in the water prior to consumption. Nitrite and nitrate samples collected at the first customer will not be used for compliance with §290.106 of this title (relating to Inorganic Contaminants).
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other staff-initiated changes and new federal requirements





























































































































Significant Change §290.39(j)

Clarifies what is a “significant change”

Eliminates a preliminary submittal letter to determine if plans and specs are needed for review

If meets definition, then submittal of engineering plans and specs is required































































































































Changes §290.39(j)(1) and (2)
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Enforceability of Exceptions
§290.39(l)(4) and (5)




Water Systems in Non-Compliance with Conditions of Approved Exception



Allows TCEQ field investigators to directly cite a violation of one of the conditions of an approved exception





























































































































Under current rule, field investigators were required to ask TCEQ Central Office to revoke the exception because the water system failed to comply with approved conditions and then wait to enforce
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Well Construction Review
§290.41(c)(3)(C)

Specifies grouting mixture to be neat cement with:

 up to 6% by dry weight bentonite and

 2% by dry weight calcium chloride





























































































































Modifies existing rule to add these items.  Neat cement as specified in current AWWA Standard for Water Wells
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Well Construction Review
§290.41(c)(3)(C)



Current rule requires pressure cementation in accordance with one of four specified AWWA methods.

New rule adds that radial annual space shall be no less than 1 ½ inches





























































































































AWWA Methods C2 (Positive Displacement), C3 (Interior Method without Plug), C4 (Positive Placement, Interior Method, Drillable Plug), C5 (Placement through Float Shoe Attached to Bottom of Casing)
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Alternative Overflow Devices
§290.43(c)(3)



Allows alternative appurtenances for 

ground storage tank overflow devices



Device must have a gap of 1/16-inch or less (approximately the size of a midge fly)































































































































Also, known as the “duck bill” flapper rule.  Previously, we only allowed a gravity-hinged and weighted cover.
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Water Storage 
§290.43(c)


Remove reference that all bolted tanks must be designed in accordance with AWWA D103



Allow more flexibility for water systems to use other materials & methods for tanks that are still AWWA compliant































































































































Also, §290.43(c)(9) was amended to replace the word “Commission” with “executive director”.  
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Water Distribution Crossings
§290.44(e)(4)(B)




Align drinking water (§290) and wastewater (§217) regulations for design and separation distance requirements of adjacent water and wastewater pipelines





























































































































§290.44(e)(5) clarifies that the rule is about the separation requirements between wastewater manholes (both main and lateral lines) and domestic water lines.
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Lead Content
§§290.41(c)(3)(B), 290.44(b)(1), 290.46(i), 
& Figure 290.47(b)

For compliance with the Reduction in Lead Drinking Water Act, the allowable lead content has been reduced from 8.0% to 0.25% for well construction materials, pipes and pipe fittings, plumbing fixtures, and other components in contact with potable water.  Effective January 4, 2014.





























































































































Exceptions are allowed for Non-potable services including manufacturing, industrial processing, irrigation, outdoor watering,

toilets, bidets, urinals, fill valves, flush-o-meter valves, tub fillers, shower valves, service saddles,

Fire hydrants or water distribution main gate valves 2-inches in diameter or larger. 
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LT2 Changes 
§§290.111(b)(3)(B)(i) & (ii)


For surface water treatment plants

E. coli Threshold – water systems with a population less than 10,000, to monitor for E. coli instead of Crypto. 

A new E. coli trigger level of 100 E. coli/100 milliliters, no matter the source of water. 































































































































TCEQ already implemented these changes prior to rule adoption – PWSs will see no change.

The EPA's Long Term 2 Enhanced Surface Water Treatment (LT2) rule required PWSs with surface water or groundwater under the direct influence of surface water sources to monitor for Cryptosporidium. The EPA gave states the discretion to allow small PWSs, those with a population less than 10,000, to monitor for E. coli instead. Subsequent federal guidance established an E. coli trigger level of 100 E. coli/100 milliliters, no matter the source of water. Changes are proposed within Chapter 290 to address this federal revision.
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New Rules 
What is Next?

New Rules Adopted  July 2015

Guidance Documents will be created, revised and/or updated to assist water systems and TCEQ staff with these changes

Additional educational opportunities may be provided by TCEQ in the near future





























































































































Questions?
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