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DisclaimerDisclaimer

The use of firm, trade, or brand names The use of firm, trade, or brand names 
is for identification purposes only and is for identification purposes only and 
does not constitute endorsement by the does not constitute endorsement by the 
TCEQ.  TCEQ.  



What is Continuous What is Continuous 
Monitoring?Monitoring?

A device that makes repeated A device that makes repeated 
measurements over timemeasurements over time
Deployed over an extended length of Deployed over an extended length of 
time time 
Samples at high frequencies to identify Samples at high frequencies to identify 
trends or eventstrends or events
Data is usually available in realData is usually available in real--time time 
over the internetover the internet



Total Area:  268, 581 sq. Total Area:  268, 581 sq. 
milesmiles

Water Area:  6, 784 sq. Water Area:  6, 784 sq. 
milesmiles

France:  211, 209 sq. France:  211, 209 sq. 
milesmiles
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The TCEQ Continuous Water Quality The TCEQ Continuous Water Quality 
InitiativeInitiative

Upstream Dairies
-Erath County
-Cow Population:  50,000
-North Bosque River impaired 
-phosphorus 
-excessive algae

Downstream drinking water
-Lake Waco
-Taste and odor
-City of Waco
-People Population:  117,464

TCEQ adds continuous monitoring in Bosque watershed to TCEQ adds continuous monitoring in Bosque watershed to 
track improvements in water qualitytrack improvements in water quality



TCEQTCEQ’’ss Existing ProgramExisting Program

23 stations in TX23 stations in TX
2 stations deployed in 20012 stations deployed in 2001
4.4 stations each year since 20014.4 stations each year since 2001
Partnerships with local, state and federal entitiesPartnerships with local, state and federal entities

Parameters monitoredParameters monitored
Physical parametersPhysical parameters
Nutrients Nutrients –– nitrate, ammonia, and total reactive nitrate, ammonia, and total reactive 
phosphorusphosphorus
Depth profiling in reservoirs Depth profiling in reservoirs 



Deployed StationsDeployed Stations



EquipmentEquipment



Costs of Establishing and Maintaining Costs of Establishing and Maintaining 
a Monitoring Sitea Monitoring Site
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How Does TCEQ Mitigate Cost How Does TCEQ Mitigate Cost 
of Network?of Network?

Form partnerships with local, state, and Form partnerships with local, state, and 
federal entitiesfederal entities
12 participating entities12 participating entities
Share resource burdenShare resource burden
Use existing infrastructure (USGS)Use existing infrastructure (USGS)
Host dataHost data



Data Record ProducedData Record Produced
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Wow… 525, 600 data 
points!  

What do we do with 
them?

Grab vs. Continuous:  Why Compare?Grab vs. Continuous:  Why Compare?

--Different monitoring objectivesDifferent monitoring objectives

--Based on different scale of samplingBased on different scale of sampling



Uses of Continuous MonitoringUses of Continuous Monitoring

Yield high resolution dataYield high resolution data
Public display of dataPublic display of data
Identify seasonal trends and daily Identify seasonal trends and daily 
variationvariation
Assess point and nonAssess point and non--point impactspoint impacts
Assess improvement after Assess improvement after BMPsBMPs are in are in 
placeplace



General Quality AssuranceGeneral Quality Assurance

Continuous monitoring network Continuous monitoring network -- specific QAPPspecific QAPP
SOPs written for site deployment, equipment SOPs written for site deployment, equipment 
operation and maintenance, and data validationoperation and maintenance, and data validation
Technical Systems AuditsTechnical Systems Audits
PrePre--processed automatic validationprocessed automatic validation

Suspicious valuesSuspicious values
Instrument limitsInstrument limits

Database automatically Database automatically ““gradesgrades”” multiprobemultiprobe data data 
according to calibration verification resultsaccording to calibration verification results
Data Validator manually validates all dataData Validator manually validates all data
Only data that passes validation is publicly Only data that passes validation is publicly 
displayeddisplayed



How Do We Get the Most Out of Our How Do We Get the Most Out of Our 
Continuous Data?Continuous Data?

Variety of Data UsersVariety of Data Users
Identify data quality Identify data quality –– let users decide what they let users decide what they 
needneed

Parameters Excellent Good Poor

Dissolved Oxygen %
Saturation

± 6.0% >± 6.1 to 10% >± 10.1% 

Dissolved Oxygen ± 0.50 mg/L >± 0.51 to 1.00 mg/L >± 1.01 mg/L

pH ± 6.0% >± 0.51 to 1.00 unit >± 1.01 unit

Specific Conductance* ± 5.0% >± 5.1 to 15% >± 15.1% 

Turbidity* ± 5.0% >± 5.1 to 15% >± 15.1% 

Turbidity (zero cal) ± 2 NTU >± 2 to 4 NTU >± 4.01 NTU

Temperature ± 0.50°C >± 0.51 to 1.00°C >± 1.01°C 



MultiprobeMultiprobe Calibration VerificationCalibration Verification



AqualabAqualab QCQC

Daily calibration of Physicals and TRPDaily calibration of Physicals and TRP
OnOn--board laboratory control standards board laboratory control standards 
(ammonia, nitrate, and TRP)(ammonia, nitrate, and TRP)
Dynamic calibration of ammonia and Dynamic calibration of ammonia and 
nitrate (every measurement)nitrate (every measurement)
OnOn--board standards are made and board standards are made and 
certified by a contract labcertified by a contract lab
Output of all calibration dataOutput of all calibration data



AqualabAqualab Conductivity QCConductivity QC



AqualabAqualab NONO33 and NHand NH3 3 DiagnosticsDiagnostics

Shows sensor response to on-board standards



AqualabAqualab Automated QCAutomated QC

Actual LCS 
Concentrations
-155 ppb
- 40 ppb

Instrument blanks



TCEQTCEQ’’ss Uses of Continuous Uses of Continuous 
Monitoring DataMonitoring Data

Water diversion from drinking water suppliesWater diversion from drinking water supplies
Characterizing golden algae bloomsCharacterizing golden algae blooms
Targeting field investigationsTargeting field investigations
BMP effectivenessBMP effectiveness
Effectiveness of salt cedar eradicationEffectiveness of salt cedar eradication
Trend analysis of specific conductance, pH Trend analysis of specific conductance, pH 
and DOand DO
305b reporting305b reporting



Available DataAvailable Data

ParametersParameters
DO*DO*
pH*pH*
Temp*Temp*
Conductivity*Conductivity*
TurbidityTurbidity
ChlorophyllChlorophyll
NitrateNitrate
AmmoniaAmmonia
Total Reactive PhosphorusTotal Reactive Phosphorus
FlowFlow

Not all parameters available at every stationNot all parameters available at every station
Most Stations:  only field parameters are Most Stations:  only field parameters are 
measuredmeasured



Data on the WebData on the Web
http://www.tceq.state.tx.us/compliance/monitoring/water/quality/data/wqm/swqm_realtime_swf.html

Or… Search “continuous
water data” on TCEQ home 
Page:  
www.tceq.state.tx.us



Setting Up a Network - What is Involved?

Staff to Maintain Site
-TCEQ Regional Staff

-non TCEQ cooperators

Quality Assurance
-SOP's

- equipment output
- calibration standards

Site Maintenance
- repair

- replacement
- refine parameters

Customer Support
- data visualisation

- data extraction
- widen audience

Quality Assurance
- increase accuracy

- increase usefulness

Research
- equipment

- deployment methods
- monitoring methods

Ongoing Commitment

Data Validation
-manual

-automatic

Data Depository
-database

-telecommunications

Data

Equipment
-monitoring

-communications
-deployment

Site Selection
-access

-infrastructure
-monitoring objective

Identified Monitoring Need



Questions?Questions?
Jill Csekitz

jcsekitz@tceq.state.tx.usjcsekitz@tceq.state.tx.us

512.239.3136 

Texas Commission on Environmental Quality
MC – 165
PO Box 13087
Austin, TX 78711 – 3087

www.tceq.state.tx.us
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