
Texas Commission on Environmental Quality 

Drinking Water Advisory Work Group 

April 22, 2014, Building E201S 

9:00 am  

AGENDA 

9:00 – 9:30  Welcome and Introductions      James Beauchamp 
    

TCEQ Staff Updates: 
Occupational Licensing Updates        Ivan Messer/Paul Munguia 
 
Utilities & Districts Updates        Tammy Benter 

 
Plan and Technical Review Updates       Ada Lichaa  
- Technical Review and Oversight Team     Joel Klumpp 

 
Office of Compliance and Enforcement    Frank Burleson 
Program Support Section    June Ella Martinez 
    Jaime Nolacso 
 
Public Drinking Water Updates      James Beauchamp 
- Drinking Water Inventory and Enforcement Team   John Schildwachter 
- Drinking Water Quality Team      Gary Chauvin 
- Drinking Water Technical Review Team     Jonathan Haynes 

 9:30 – 11:00            Advisory Workgroup Discussion Topics 
 

 DNA Laboratory – Early Detection System for Nitrification     Gabriel Ramirez -  
             City of Corpus Christi 
 

 Monitoring and Reporting Compliance - TCEQ   Amy Jean Katterjohn 
 

 Drought Update – TCEQ       Alex Hinz  
           

 Open Discussion        Stakeholders  
 

              
11:00 – 11:15  Other Issues or Announcements from Stakeholders 
11:15 –  12:00 Laboratory Stakeholder Group Discussion 

 
 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.  

12:00  Adjourn 
 

 Next DWAWG Meeting: July 22, 2014 

http://www.texasadmin.com/cgi-bin/tnrcc.cgi
mailto:mike.howell@tceq.texas.gov
mailto:DWAWG@tceq.texas.gov
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City of Corpus Christi DNA Lab:
Quantifying nitrifying microorganisms in the distribution system utilizing PCR technique

 Gabriel Ramirez, M.S. 

Water Quality Manager City of Corpus Christi
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Disinfection

Chlorination has been the most common method of disinfection in the United States since the early 1900s

Chlorine is very economical and effective in killing waterborne pathogenic bacteria and viruses and deemed appropriate as a primary disinfectant. 

When free chlorine is added to water containing natural organic matter, these react to form undesirable chlorinated organic byproducts:

THMs: trihalomethanes

HAAs: haloacetic acids











Disinfection

USEPA promulgated the Disinfectants/Disinfection By-Products (D/DBP) Rule to establish standards for disinfection by-products caused by chlorination

O.N. Stevens WTP uses monochloramine as a disinfectant

Chloramine use has been shown to produce lower concentrations of total THMs and HAAs than free chlorine use

Data indicate a potential improvement in residual maintenance and regrowth control

Chloramine residual more stable than free chlorine residual.

The increased ammonia in the distribution system can stimulate nitrification







Nitrification	

Part of the nitrogen cycle

How nitrogen gets cycled through the organisms and environment

Forms of naturally occurring nitrogen:

Nitrate

Nitrite

Ammonia

Atmospheric Nitrogen

Paired into molecules like chloramines







Nitrogen Cycle









Nitrification	

Two step microbial process

Serial oxidation of ammonia to nitrite, then nitrite to nitrate

Ammonia is oxidized to nitrite by :

ammonia oxidizing bacteria (AOB) 

ammonia oxidizing archaea (AOA)

Other organisms like heterotrophic nitrifiers and annamox organisms that are not of significance to distribution systems

Nitrite is oxidized to nitrate by nitrite oxidizing bacteria (NOB)

This step happens after the AOB oxidize the ammonia, so NOB are not the best organisms to use for detection of nitrification

AOB/AOA initiate the cascade of nitrification symptoms









Nitrification 









Why we care about nitrification	

Nitrifying bacteria are not a direct threat to public health

Nitrification episodes are marked by a change in several water quality parameters, some of which have public health implications

 chloramine residual

 dissolved oxygen

 pH

 Heterotrophic Plate Count (HPC) bacterial growth

 nitrite

 nitrate

These could result in water quality violations under the Total Coliform Rule and the Surface Water Treatment Rule











Nitrification

Free ammonia stimulates the growth of AOA/AOB

AOA/AOB produce nitrite and increase soluble organic compounds 

NOB and heterotrophs grow from the products of AOB growth and decay

Overall, this exerts a chloramine demand, exacerbating the problem by decreasing the chlorine residual and increasing microbial growth









Detecting Nitrification

The chemical surrogate parameters are a product of the biological events of nitrification. 

We measure these by testing the following parameters in the field and the laboratory:

pH

Temperature

Free Available Ammonia (FAA)

Nitrite

Nitrate

Monochloramine

Secondary Biological Parameters:

Total Coliforms, E. coli, HPC, R2A









To actually detect the biology before the chemistry happens in a nitrification event would be ideal

Traditional way of detecting AOB by culture presently takes 3-4 weeks of growing samples to quantify by Most Probable Number (MPN)

Recovery rate is not very good

The water the original sample came from is long gone by then!

AOB are slow growers

Rapid detection method to quantify AOB is needed

PCR: a molecular technique









PCR (Polymerase Chain Reaction)	

A molecular technique that is rapid and culture independent

Enzymatic method of dramatically amplifying the concentration of a target DNA fragment

Facilitating subsequent detection and analysis

Dr. Kary Mullis came up with the theory in 1983

It was refined and applied over the next decade and revolutionized the field of molecular biology

Can be done in a few hours









PCR

Uses specific primers and probes for the specific DNA sequences being detected

PCR is done in a thermocycler, such as the Life Technologies StepOne Plus











Basic Procedure

Water Quality Field Staff collects 20 liters of water from site

Water Utilities Laboratory staff filters the water

DNA is isolated from the water filters

PCR is performed on the extracted DNA

The data is analyzed to get a quantifiable number













PCR as EDS for Nitrification

Utilizing PCR method with our conventional environmental parameters will give us a complete profile of water quality in the distribution system and allow us to project future water quality

We can use as an early detection system (EDS) for a nitrification event 

We will actually be detecting the organisms that cause the nitrification, whereas before we were catching the metabolic byproducts of these same organisms AFTER	 the nitrification has already happened!







DNA Lab Startup

We want to have all the materials and methods in place to start up with our routine sampling by June 2, 2014

We plan on sampling all 98 TCR sites, tanks, and pump stations each month

That would be 6 sites sampled a day, 4 days a week, every week









TCR Sites









Sampling done morning of day 1, filtered afternoon of day 1, and PCR performed morning of day 2 with results within 24 hours of collection

Full suite of analysis would also be performed on each sample for complete water quality profile















Nitrification and Response

A PCR data threshold will be established once we get a baseline of data from all of the sites after a year

The PCR data will be combined with the surrogate parameter data to get a true idea of a nitrification event

There is a nitrification response plan being reviewed by water personnel

Response plan to be shared with TCEQ.

Biofilms will present a challenge









Biofilms

Virtually every water distribution system is prone to the formation of biofilms, regardless of the purity of the water, type of pipe material, or the presence of a disinfectant

Nitrifying bacteria can grow in aggregates and attach to surfaces and build complex microbial ecosystems in the pipe

A challenge to typically detect, but now we can so we can mitigate sooner





















Mitigation

Unidirectional Flushing (UDF)

Mechanical Cleaning

Pigging

Chemical cleaning

Chlorine Burnout

Pipe Replacements

CIP











Distribution Water Quality Index

Proposed unitless number on a scale of 1-100

Would encompass all of our water quality data, including PCR data, to give a true representation of our water quality in a number that the public will understand

The public could look at the number as it is updated and be confident we are doing our best to ensure water quality

A Raw Water Quality Index for our source water has existed since October 2013.







Beyond the regulations…

We are going above and beyond regulations to be a premier utility in water quality

We are the first utility to have a DNA analysis program

Future direction could include marketing our procedure to other utilities as a possible revenue stream for our department.

Presentations and scientific publications to follow











Contact information

Gabriel Ramirez

Water Quality Manager, City of Corpus Christi

gabrielr@cctexas.com 

(361) 826-1202
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Drought Update

Alexander Hinz, Drought Coordinator

Water Supply Division

Texas Commission on Environmental Quality





Water Supply Division Drought Team

Alexander Hinz

Daniel Rice

Jessika Gunn-Reece

Sarah Harris

Wendi Wilkes

Stephen Kinal













U.S. Drought Monitor











Seasonal Drought Outlook























Tracking Public Water Systems impacted by drought

The Water Supply Division is currently tracking 50 systems that may have less than a 180-day supply of water remaining.



The Water Supply Division is currently tracking 35 systems that are being impacted by drought that may have greater than a 180-day supply of water remaining.





















Water Rates?









What does drought look like?
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Departure from Normal Rainfall
2011







Departure from Normal Rainfall
2012







Departure from Normal Rainfall
2013















Percent of Normal Rainfall
Year to Date 
January 1, 2014-April 16, 2014







Departure from Normal Rainfall
Year to Date 
January 1, 2014-April 17, 2014
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April 15, 2014
Valid 8 a.m. EDT



(Released Thursday, Apr. 17, 2014)
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 17.64 82.36 65.67 44.14 28.98 10.31



Last Week 17.48 82.52 63.58 40.46 27.60 7.08



3 Months Ago 26.18 73.82 44.54 21.59 6.68 0.79



Start of 
Calendar Year 28.48 71.52 43.84 21.15 5.82 0.79



Start of
Water Year 6.62 93.38 70.95 25.08 4.01 0.12



One Year Ago 1.29 98.71 91.31 72.30 34.82 12.19



4/8/2014



1/14/2014



12/31/2013



10/1/2013



4/16/2013



Brian Fuchs
National Drought Mitigation Center
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Valid for April 17 - July 31, 2014
               Released April 17, 2014



Depicts large-scale trends based on subjectively derived probabilities guided by short- and
long-range statistical and dynamical forecasts. Short-term events -- such as individual storms -- 
cannot be accurately forecast more than a few days in advance. Use caution for applications
-- such as crops -- that can be affected by such events. "Ongoing" drought areas are
approximated from the Drought Monitor (D1 to D4 intensity).
For weekly drought updates, see the latest U.S. Drought Monitor. 
NOTE: The tan area areas imply at least a 1-category improvement in the Drought Monitor 
intensity levels by the end of the period although drought will remain.
The Green areas imply drought removal by the end of the period (D0 or none)



U.S. Seasonal Drought Outlook
Drought Tendency During the Valid Period



K E Y :
Drought persists or
intensifies
Drought remains but
improves
Drought removal likely
Drought development
likely



Author: Brad Pugh, Climate Prediction Center, NOAA
http://www.cpc.ncep.noaa.gov/products/expert_assessment/season_drought.html
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TEXAS DROUGHT REPORT
FOR THE 83RD LEGISLATURE |  WEEK OF 4/14/14



This plot shows modeled projections for sea surface temperature differences in the central Pacific Ocean at the equator. 
When temperature differences are warmer than 0.5 degrees Celcius, we will be in El Niño conditions.



Get more drought information on TWDB’s website and social media accounts!



Ben Munguia, Governmental Relations | ben.munguia@twdb.texas.gov | 512.463.9637



Recent rainfalls brought limited relief to parts of Texas with statewide reservoir storage up 140,000 acre-feet, about 0.4 
percentage points. Nevertheless, reservoir storage decreased in 11 of 20 municipal systems. A wee bit of good news 
is that the National Weather Service now predicts a greater than 50 percent chance of an El Niño this fall. El Niño is 
generally associated with wet winters in Texas. Is relief in sight?



Plot based on information from the National Weather Service’s  April 10, 2014, diagnostic discussion.
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EL NIÑO/ LA NIÑA ANALYSIS



DROUGHT CONDITIONS
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Drinking Water Advisory Work Group

Monitoring and Reporting Compliance



Austin, Texas

April 22, 2014



Amy Jean Katterjohn
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Outline

Monitoring Requirements

Chemical Sample Collection

Reporting Requirements

Monitoring & Reporting Violations

Using Texas Drinking Water  Watch
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Today I will be discussing the chemical monitoring requirements for a PWS, how chemical samples are collected, the chemical reporting requirements, why M&R violations are issued and a brief description of how tot use DWW.

2



		Monitoring Type		Rule		System Type				

						Community		Non-transient Non-community		Non-Community
(Transient)

		Inorganic Chemicals		§290.106		X		X		X †

		Organic Chemicals		§290.107		X		X		

		Radionuclides		§290.108		X				

		Disinfection Byproducts		§290.115		X		X		

		Secondary Constituents		§290.118		X		X		X



† Nitrate and Nitrite ONLY
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Monitoring Requirements





























































































































Water quality is regulated through the collection and analysis of water samples.  Based on the type of water system there are different monitoring requirements.



Community system:  water is analyzed for all analytes



Non-transient, Non-community: all the same analytes except for Radionuclides



Transient Non-community: only nitrate/nitrite and secondary constituents



Even if you purchase water, as a PWS you are required to collect nitrate/nitrite samples.  

3



Monitoring Requirements

Chemical sample schedules are set up by the DWQT at TCEQ

Schedules are opened for individual analyte/analyte group at each entry point

Sample schedules: Quarterly, Annual, Triennial, Six Year, and Nine Year
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The schedules are set up by the DWQT based on initial monitoring requirements, increased monitoring due to detection of contaminants in the water or missed water samples and reduced monitoring due to good analytical results from water sampling.  These schedules set the frequency for how often samples must be collected at a PWS and can change from year to year.



Each schedule is independent from other sample schedules.  Different entry points could be sampled for the same analyte but at different frequencies.  For example: nitrate could be collected annually at EP001, but because of a missed water sample, nitrate is collected quarterly at EP002.



Sample schedules can range from quarterly (4 samples collected during one year) to one sample every nine years for reduced asbestos sampling.

4



Chemical Sample Collection

Collected by a TCEQ contractor

Currently Antea Group

Contractor contacts each PWS to schedule an appointment (5 business day advance)

Contact Antea to reschedule if you are unavailable for the previously scheduled appointment or something comes up last minute

5





























































































































Antea Group is the TCEQ contractor that collects water samples for all 7000 active water systems in the state of Texas.  Regional samplers will contact the water systems to schedule appointments  at least 5 days in advance.



When an appointment is set up be sure that you are specific about where to meet the sampler especially if the property is large, may have multiple entrances or difficult to find.  If you are unable to make the previously schedule appointment … call contractor to reschedule.  



It is the responsibility of the water system to be sure that the water samples are collected.  Provide up to date  contact information to TCEQ and Antea, allow the sampler onto the property to collect water samples, and do not refuse sampling.  No shows are considered a refusal of sampling.

5



Chemical Sample Collection

PWS Representative MUST accompany sampler during sampling

Sampler will have a list of samples to be collected at specific locations

TCEQ needs to be notified of offline entry points

Failure to sample will result in a monitoring & reporting violation
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When the chemical samples are being collected a water system representative should be with the sampler.  This is to be sure that samples are collected at the correct location.  All the samples on the list are based on the TCEQ sample schedules an are required to be collected.



If an entry point is offline, water samples will not can not be collected.  Notifying the sampler is not notifying TCEQ.  You need to contact the Inventory Team at TCEQ and let them know an entry point is offline.  Also contact TCEQ when the entry point comes back online.



If the water samples are not collected, monitoring and reporting violations will be issued.
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Chemical Sample Collection

Samples shipped to lab by contractor

DSHS

LCRA

Crisp (Asbestos)

PWSs pay for Lab Analysis fees

If a sample is rejected by the lab a resample is required and will be set up by the sampling contractor
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After the water samples are collected, the contractor will ship the water samples to either the Texas Department of State Health Service Bureau of Laboratories or the Lower Colorado River Authority Environmental laboratory Services based on the geographical location of the water system.  All asbestos samples are sent for analysis to CRISP Analytical Laboratories.



Antea and TCEQ will be notified if a sample is rejected.  Antea will schedule a resample and will contact the water system.
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Reporting Requirements

All analytical results should be reported to TCEQ within 90 days of the sample collection date

The laboratories will not report the results to TCEQ until all bills have been paid by the PWS

Failure to report will result in a monitoring & reporting violation

8





























































































































These 90 days allow for the lab to send a bill to the PWS and for the PWS to pay the lab.  This reporting should not take more than 90 days.  



If bills are not paid on time, the results are reported late and results in a monitoring and reporting violation.  If the bills are never paid, this results in a monitoring and reporting violation.

8



PWS refuses sample collection by contractor

Entry point that is offline and samples not collected

Notify the Inventory Team at TCEQ of offline entry points as well as when they come back online

PWS fails to pay for lab analysis prior to submission deadline

9

Monitoring & Reporting Violations





























































































































Monitoring and reporting violations will be issued for several different reasons:



Refusal of sampling: no return call, no show, verbal refusal, not allowing sampler on property, claiming that you aren’t a PWS



Offline entry point and a sample was not collected. Once an M&R violation is issued, the PWS can provide documentation showing that the entry point was not providing water to the public during the entire monitoring period.



Lab bills: not paying or paying late (90 days after sample collection)

9



Actions to take after receiving a violation

Provide documentation for offline entry points

Post the public notice for customers

Pay outstanding bills to laboratories

Allow samples to be collected

Returning to Compliance



Monitoring & Reporting Violations
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Public notice: mandatory language is included in the NOV letter received for an M&R violation

Bills: call the laboratories to pay bills, phone numbers are included in NOV letter

Sampling: contractor will call whenever new samples are required



Returning to compliance:  pay bills so results can be reported or allow corresponding sample (same EP, same analyte) to be collected
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Texas Drinking Water Watch
Search

        http://dww.tceq.state.tx.us/DWW/
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Texas Drinking Water Watch is a good resource for any PWS.  This website provides information on public water systems including system facilities, sample schedules, chemical results, and violations.  

To find information on your water system: you can search for the PWS ID number or name in these blanks then click search.
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Texas Drinking Water Watch
Search





























































































































Once you find your water system click on the PWS ID number next to the PWS name.
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Texas Drinking Water Watch
Sample Schedules
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A list of the sample schedules set up for the water system can be found by clicking “Sample Schedules/ FANLs/ Plans.
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Texas Drinking Water Watch
Sample Schedules
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Then clicking on the “Expanded sample schedules/ FANLs/ Plans” will show an expanded list of the sample schedules set up for your PWS.  

Only shows current sample schedules.  A sample schedule could increase or decrease over the years.
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Texas Drinking Water Watch
Group Schedules
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This page will show group sample schedules listed out by facility (location), showing sampling frequency and analyte groups.  You can click on the group abbreviation and see a list of analytes that are analyzed by the labs within a given group.
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Texas Drinking Water Watch
Analyte Group
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Texas Drinking Water Watch
Individual Schedules
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The page also includes sample schedules for individual analytes that are monitored such as asbestos and lists them out by facility as well.
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Texas Drinking Water Watch
Chemical Results
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The analytical results from the lab can be seen by clicking the “chemical results: sort by: links”
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Texas Drinking Water Watch
Chemical Results
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This shows a list of the individual analytes.  To look up results from a group violation you will have to look at one individual analyte within a group.  Clicking on the 4 digit analyte code to the left of the analyte name will show the analytical results.
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Texas Drinking Water Watch
Chemical Results
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This lists out the analytical results by facility and includes concentration as well as the MCL.  You can use this to see when the analytical results have been reported to TCEQ.
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Resources

Chemical M&R Compliance Coordinator

	Amy Jean Katterjohn 512-239-6141

	AmyJean.Katterjohn@tceq.texas.gov

Drinking Water Quality Team

	Main Line 512-239-4691

	PDWS@tceq.texas.gov

Drinking Water Inventory Team

	Main Line 512-239-4691

	PWSINVEN@tceq.texas.gov

Texas Drinking Water Watch

	http://dww.tceq.state.tx.us/DWW/
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Chemical Monitoring Coordinator: questions about chemical monitoring & reporting, violations, returning to compliance

DWQ Team: contact for information about sample results and sample schedules

Inventory Team:  contact when an entry point is offline and when it comes back online

DWW: information on water systems including water system facilities, sample schedules, sample results and violations.
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Questions?


Thank You!

Amy Jean Katterjohn

TCEQ

Drinking Water Quality Team

AmyJean.Katterjohn@tceq.texas.gov

512.239.6141
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