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Photos of plant
Microfiltration

Reverse Osmosis Ultraviolet Light

4500 feet to nearest 
prod. well

Injection
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How do I know it is safe to use?
Safeguards and requirements for nonpotable uses

Treatment and 
Disinfection – meets 
drinking water standards
Restricted Access
Minimize Exposure
Backflow Prevention
Site Supervisor Training
Visual Inspections
Reporting

On site Controls
• Training
• Notification signs, labels, tags
• Quick couplers
• Night irrigation
• Repair leaks quickly
• Prevent runoff
• Keep separate tools

Courtesy of LACSD, Earle Hartling, 
Water Recycling Coordinator
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Groundwater Recharge Requirements

Drinking water standards, priority pollutants, selected 
notification levels, emerging contaminants, e.g. 
pharmaceuticals, personal care products, etc.

Monitoring constituents

Maximum 50 percent.
For > 50 percent, consult expert panel.

Percent of recycled water 

Track movement of recycled water using intrinsic 
tracers, artificial tracers, numerical or analytical 
modeling.

Tracer testing

3 months travel time, additional wells, monitored 
quarterly

Observation wells

Minimum 6 months to nearest drinking water wellRetention underground

Meet drinking water standards
TOC < 0.5 mg/L/ RWC (20 wk avg)
Total N < 5 mg/L
Turbidity <0.2 ntu avg, 0.5 ntu anytime
Conductivity < 300 μS/cm

Recycled Water Quality 

Criteria

Findings from Other Studies
TOC removal rates

TOC decreases to <4 mg/L in most cases.
Montebello Forebay removal rates are better than 
other studies at <2 mg/L.
Residual organics resemble naturally occurring 
matter (NOM) typically found in drinking water.

73 – 90 percent0.7 – 1.8 mg/L5.5 – 7.3 mg/LMontebello 
Forebay Mound 
Monitoring

50 – 80 percent2 – 3 mg/L4 – 6 mg/LNorthwest WRP

60 – 90 percent2 – 5 mg/L12 – 18 mg/LSweetwater

21 – 59 percent1.7  - 4 mg/L9.8USGS, Montebello 
Forebay

Percent RemovalTOC after soil 
aquifer treatment

Initial TOC/ 
DOC

Project
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What about Constituents of 
Emerging Concern (CEC)??

Drugs
Medications
Non prescription drugs
Hormones, steroids

Personal Care Products
Sun tan lotion
Shampoo
Soap, fragrances
Insect Repellent

Other 
Fire retardants, clothing
Plasticizers
Teflon coatings

• 67 of 73 groundwater sites found at least 1 
PPCP.

• only 3 of 17 groups were detected more 
than 40 percent – steroids, hormones, 
plasticizers

• 4 groups contributed to 75 percent of total 
concentration – plasticizers, detergent 
metabolites, insect repellent, steroids

CEC’s FOUND IN GROUNDWATER

Barnes, K.K., etal, “Studies examine contaminants--Pharmaceuticals, hormones and other organic wastewater 
contaminants in ground water resources,”: National Driller Magazine, v. 26, no. 3, p. 38-39.
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Snyder, etal, “Removal of EDCs and Pharmaceuticals in Drinking and Reuse Treatment Processes”, 2007, 
AWWARF Report No. 91188.

Drewes, etal, “Development of Indicators and Surrogates for chemical Contaminant Removal during Wastewater 
Treatment and Reclamation”, 2007, WateReuse Foundation Draft Final Project Report 03-014.

Soil Aquifer Treatment 
(SAT) is effectively 
removing most CEC’s
(>90%).
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New Recycled Water Policy 
Addresses Emerging Contaminants

State Water Resources Control Board adopted new policy on May 14, 2009
Advisory Panel on Constituents of Emerging Concern formed 

Dr. Paul Anderson (human health toxicologist)
Dr. Nancy Denslow (biochemist)
Dr. Jörg Drewes (civil engineer)
Dr. Adam Olivieri (epidemiologist/risk assessor)
Dr. Daniel Schlenk (environmental toxicologist)
Dr. Shane Snyder (analytical chemist). 

Inaugural Meeting Sept-Oct. 2009
Questions being posed 

1. What are the appropriate constituents to be monitored in recycled water, and 
what are the applicable monitoring methods and detection limits?

2. What toxicological information is available for these constituents?
3. Would the constituent list change based on level of treatment? If so, how? 
4. What are the possible indicators (i.e. surrogates) that represent a suite of CECs?
5. What levels of CECs should trigger enhanced monitoring in recycled, ground or 

surface waters? 
Recommendations in 2010.

Findings to date….
Drugs found in trace levels (ng/L or ppt) in recycled 
water and also drinking water supplies around the world
Comes from unused drugs and drugs that have passed 
through human body and animals, including metabolites
Highly unlikely there is human health impact (3 – 6 
orders of magnitude lower than therapeutic doses), but 
there is evidence and concern regarding environmental 
impacts.
Natural soil purification and reverse osmosis removes 
many drugs.  
Drug take back program helps reduce quantity. 
http://www.nodrugsdownthedrain.org/
New State recycled water policy formed advisory panel, 
will  recommend course of action in 2010.
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Questions?




