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NDMA

Potent carcinogen

- CA notification level 10 ng/L
- OEHHA draft PHG 3 ng/L

Very soluble in water (100 g/L)
Persistent in groundwater aquifers
Chloramine and polymer disinfection byproduct

Potential problem for wastewater recycling projects
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NDMA (con’t)

= |n wastewater and recycled water:

Formed during chlorination

NDMA and NDMA precursors partially removed by
secondary treatment

Re-forms if chlorinating (e.g., prior to MF)
NDMA not well removed by RO, but precursors are

UV is required for removal and is very effective
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Secondary Treatment
Variable Removal of NDMA
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TITLE 22 TREATMENT PROCESS
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Advanced Treatment
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Destruction using Advanced Treatment
(UV Oxidation)

= Accepted by CalDHS (January 2001)

Calgon Rayox
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UV-Photolysis and UV-Oxidation Kinetics
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[C] Is the concentration of micropollutant C
¢ IS the quantum yield for. compound C
Ny, IS the incident photon flux at wavelength A nm

\/ Is the reactor volume
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Actual vs. Model-Predicted Effluent
NDMA Concentration
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1,2,3- TCP

Causes cancer Iin laboratory animals
Reasonably considered to be a human carcinogen

Added to CA Title 22 list of chemicals known to the
state to cause cancer

California Notification Level — 5 ng/L
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Evolution of TCP

Regulatory
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D-D Nematocide banned in U.S.

CA Prop 65/DHS Action Level

Burbank OU Detections: 2-5 Hg/L

Burbank OU Detections: 50-70 pg/L

DHS Action Level

California UCMR Monitoring
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Where does 1t occur in CA?

Sampling Results (ug/L)

Total 0.0051 - . Total
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Oceanside: RO does not remove TCP

Oceanside Mission Basin Desalting Facility TCP Data
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Bench RO Experiments
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RO + GAC Pilot Testing




Pilot Results
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Summary

= RO membrane technology does not adequately remove
NDMA or TCP

= Use advanced treatment (GAC/UV)

Complete removal of NDMA precursors using RO
Good removal of NDMA using UV
Complete removal of TCP by GAC

Needed at most utilities to meet California notification levels
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Questions?

Jon Loveland (Irvine, CA)
loveland@pirnie.com
(949) 450-7927

OR THANK YOU!

Emeryville: (510) 596 - 3060

Carlsbad: (760) 602 - 3800
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