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Constituents (Contaminants, Compounds) of Emerging Concern (CEC) 
CEC are chemical solutes potentially found in waters at trace levels, 
ng/L, that may have an impact on aquatic and animal life (US EPA 
2015) 
• Over 84,000 chemicals in use today as inventoried by US EPA under the Toxic 

Substances Control Act (TSCA) 
• Approximately 700 new chemicals added each year to the US EPA inventory 
 



Horton, 2018 

Jones, 2016 
Laubacher, 2016 

WTP = (drinking) Water Treatment Plant 
NWRF = Norman Water Reclamation Facility 
AL = Augmentation Line 
DBC = Dave Blue Creek 
LT = Lake Thunderbird 

H2O Augmentation Plan: Indirect Potable Reuse of Reclaimed Water 

Horton, A.D., 2018, Baseline concentrations of contaminants of emerging concern in 
Lake Thunderbird watershed, planning for indirect potable reuse in Oklahoma: 
Norman, OK, University of Oklahoma, 108 p. 

 
Jones, S.M., 2016, Nanofiltration rejection of contaminants of emerging concern from 

municipal water resource recovery facility secondary effluents for potable reuse 
applications: Fayetteville, AR, University of Arkansas, 196 p. 

 
Laubacher, J., 2016, Modeling and analysis of constituents of emerging concern through 

wastewater treatment processes: Norman, OK, University of Oklahoma, 181 p. 
 
Thornton, E.K., 2017, Microcosm assessment of the natural processes affecting chemical 

concentrations of emerging concern in secondary effluent: Norman, OK, University of 
Oklahoma, 87 p. 



Pharmaceutical and Personal Care Products (PPCPs) in Water Sources 

Lake Thunderbird NWRF 

DBC 
Microcosm 

18 compounds 

J-EFF = Secondary Effluent (Jones, 2016)  T-EFF = Secondary Effluent (Thornton, 2017) 
L-EFF = Secondary Effluent (Laubacher, 2016) T-DBC = Secondary Effluent after 15 Day Microcosm (Thornton, 2017) 



Pharmaceutical and Personal Care Products (PPCPs) in Water Sources 

Lake Thunderbird NWRF 

DBC 
Microcosm 

18 compounds 

J-EFF = Secondary Effluent (Jones, 2016)  T-EFF = Secondary Effluent (Thornton, 2017) 
L-EFF = Secondary Effluent (Laubacher, 2016) T-DBC = Secondary Effluent after 15 Day Microcosm (Thornton, 2017) 



Pharmaceutical and Personal Care Products (PPCPs) in Water Sources 

Lake Thunderbird NWRF 

DBC 
Microcosm 

17 compounds 

J-EFF = Secondary Effluent (Jones, 2016)  T-EFF = Secondary Effluent (Thornton, 2017) 
L-EFF = Secondary Effluent (Laubacher, 2016) T-DBC = Secondary Effluent after 15 Day Microcosm (Thornton, 2017) 



  
Concentrations detected in Lake Thunderbird were higher for 14 out of 17 benchmark compounds when 

compared to concentrations observed by Thornton (2017) after 15-day microcosm studies with Dave 
Blue Creek sediment and Photosynthetically Active Radiation (PAR). Red italicized text indicates that 

Lake Thunderbird concentration is higher (dirtier) than naturally attenuated effluent. 

Jones (2016) Thornton (2017) Horton (2018) Thornton (2017) Thornton (2017) Horton (2018) 



• Some CEC are present (ubiquitous) in all waters of the United States 
• Percentage of detections in Lake Thunderbird by class: pesticides (31.4%), industrials (9.0%), PPCPs 

(2.3%), hormones (2.6%), and others (18.9%) 
• Lake Thunderbird CEC concentrations versus 11 health standards = zero exceedances 

 

• Typical water reclamation facility with primary and secondary treatment will reduce 
concentrations and remove a very high percentage of CEC 

• Potable reuse of municipal wastewater is feasible and safe with or without advanced 
treatment or ultra-filtration 

• Advanced treatment at the NWRF can remove 100% of the compounds if necessary 

Summary: CEC & Wastewater Reuse in a Regional Water Supply System 



CITY OF NORMAN  
PROPOSED PILOT PROJECT DISCUSSION 

  
SEPTEMBER 25, 2018 

A pilot project is a small scale preliminary study conducted in order to 
evaluate feasibility, time, cost, adverse events, and effect to predict an 
appropriate capacity and improve upon the study design prior to 
performance of a full-scale project. 
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Pilot Project provides a roadmap for addressing IPR constituents  



Pilot treatment processes will be a mix of full-scale facilities and 
pilot scale modules 



Pilot modules will utilize available high 
quality work area  



Profiling individual performance requires comprehensive sampling before 
and after each process 



Piloting approach includes multiple technologies to optimize full-
scale configuration  

Phased Implementation 

Plug-and-Play Configuration 

Integration with WRF  

Hands-on Experience for WRF Staff 



• Norman has the budget in place to pay for the pilot 
project without a change in water or sewer rates 

 
• In addition to review by DEQ, OWRB, OU, Peer reviews, 

a review committee of members from Norman, 
Midwest City and Del City is anticipated 
 

• A review committee can track progress, check 
milestones and communicate to communities  
 
 



IPR has the potential to: 
 
Improve Lake Thunderbird impaired 
water quality 
 
Supply drought proof source water 
 

Be used only when needed 
 
Provide valuable lake quality data 



Tech-based limits:  
Limits based on economically 
feasible treatment 
technologies. 

Lowest EOP  
TN/TP value 

Permit limits 

Monitoring and 
Analysis 

Water Quality Based Limits: 
Statistical / Modeling Methods 

Example: Development and Monitoring Nutrients 

Spatial Temporal Seasonal Collection 
Method 

Potential IPR permit would be first of it’s 
kind as a living permit 



Roadmap for water reuse  approval and acceptance     

Current Impairments Baseline Conditions 

Performance  
Demonstration 

Additional Constituents 



Diverse interest in Lake Thunderbird reuse 

James M. Inhofe
U.S. SENATOR     OKLAHOMA

REGULATORY 

GOVERNMENT 

RESEARCH 

OKLAHOMA-BASED RESEARCH ORGANIZATIONS NATIONAL RESEARCH ORGANIZATIONS NATIONAL SCIENCE FOUNDATION INDUSTRY / UNIVERSITY COOPERATIVE 
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