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Goal

Develop recommendations for monitoring 
pharmaceuticals
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Wastewater Pathway

• Sources
 Excretion

 Improper disposal

• Transported via 
wastewater 

• Biologically potent



Pharmaceuticals affect aquatic wildlife 

• Anti-depressants 
change fish 
behavior 

• Antibiotics affect 
algae growth

• Antibiotic resistance



Pharmaceuticals monitored previously

• 2006: Lower South 
Bay

• 2008-2009: San 
Jose

• 2009-2010 Bay-wide
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Field samples collected 2016-2017

• 7 voluntary participants (anonymous)

• Grab and composite samples 

 Influent

Secondary and tertiary final effluent

• Analyzed for 104 compounds

• Standard RMP QA/QC review



Data presentation outline
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Influent loads similar between plants

• Concentrations ranges within order of magnitude
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Top drugs in loads of mg/capita/day

 Metformin (anti-diabetic)

 Caffeine

 Painkillers

- Acetaminophen

- Ibuprofen

- Naproxen



Effluent loads similar between plants

• Conc. ranges mostly within order of magnitude
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Top compounds in effluent

• Metformin (anti-diabetic)

• Valsartan (high blood pressure)

• Furosemide and hydrochlorothiazide (Diuretics) 

• Sulfamethoxazole (Antibiotic)



1

10

100

1,000

10,000

100,000

1,000,000

Caffeine Acetaminophen Metoprolol Carbamazepine

Low (<50%)

• Vary between compounds and plants

Removal efficiencies

High (>80%)

C
o

n
c
e
n

tr
a
ti

o
n

 (
n

g
/L

)

influent

effluent

ND ND



1

10

100

1,000

10,000

100,000

1,000,000

Caffeine Acetaminophen Metoprolol Carbamazepine

• Vary between compounds and plants

Removal efficiencies

High (>80%)

C
o

n
c
e
n

tr
a
ti

o
n

 (
n

g
/L

)

influent

effluent

Low (<50%)

ND ND



Bay water concentrations

• Compared to ecotoxicity thresholds to determine risks



Prioritization criteria

Ratio:
Bay Water Conc.  

Ecotoxicity Threshold 

Bay Water Conc.
1. Previous monitoring studies

2. Predicted based on modeled 

effluent

> 0.1



Predicted Bay water concentration

• Hydrodynamic model

• Effluent diluted in Bay water



17 Pharmaceuticals prioritized

• Antibiotics – azithromycin, ciprofloxacin, 
clarithromycin, erythromycin, ofloxacin, and 
sulfamethoxazole

• Antidepressants – amitriptyline, fluoxetine, and 
sertraline

• Anti-convulsant – carbamazepine

• Painkillers – codeine, ibuprofen, and oxycodone

• Antihistamine – diphenhydramine

• Anti-diabetic – metformin

• High blood pressure – metoprolol and propranolol 



Clarithromycin
• Antibiotic (infections – lungs, ear, sinuses, skin)

• Marine PNEC = 0.015 ng/L

 Marine diatom 

 Freshwater PNEC = 230 ng/L

• 100% detection frequency 

 Effluent 155 ng/L

• Bay water concentration

 Predicted (2016): 0.6 - 10 ng/L

 Previous monitoring (2010) <1.5 - 18 ng/L

Skeletonema marinoi



Pharmaceuticals next steps

• 17 prioritized compounds 

• Emerging Contaminants Strategy priority



State-wide drug take-back program

• Signed Sept. 30

• Implementation: 2021
Senator Hanna-Beth Jackson

(SB 212 author) Governor Jerry Brown



Prevent unnecessary contamination

mountainview.gov



Thank You

Special thank you to

7 wastewater facilities and BACWA

Draft Report in 
Review

Contact me:

diana@sfei.org

Final Report

End of October 



RMP Emerging Contaminants 2019 studies

• Ethoxylated surfactants
 Wastewater

 Sediment 

 Bay water

 Broad suite: NPEs, OPEs, alcohol ethoxylates C9, 
C10, C12, C13, C14, C16

• Stormwater study (2-year)
 Roadway contaminants

 PFASs

 Ethoxylated surfactants

 Phosphate flame retardants



Emerging Concern Multi-year Plan

• Pharmaceuticals

• Non-targeted analysis

• Moderate Concern CECs
 PFAS

 Fipronil

• Possible Concerns
 Bisphenols

 Phosphate flame retardants

 Sunscreen

 Agriculture pesticides


