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USGSUSGS
• Our objective is to provide reliable• Our objective is to provide reliable, 

impartial and timely information needed 
ffby decision makers to more effectively 

manage our water resources and also g
to protect and enhance these resources 
for human health aquatic health andfor human health, aquatic health and 
environmental quality.
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Which chemicals toWhich chemicals to 
measure?
• Mass produced/Quantities used.Mass produced/Quantities used.
• Manner used & release pathways.
• Anticipated environmental behavior.Anticipated environmental behavior.
• Health significance.
• Ability to measure.Ability to measure. 
• Potential as indicators/tracers.
• Stakeholder priorities.Stakeholder priorities.



2/25/2010

How do we assure a representative  
measurement?

C i t t fi ld t l• Consistent field protocols
• Field Quality Assurance
• Laboratory QA
• Agregate QA datasets• Agregate QA datasets
• Interlab comparison & coordination
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Collection of Pharmaceutical DataCollection of Pharmaceutical Data

• USGS National Field Manual for the• USGS – National Field Manual for the 
Collection of Water-Quality Data
– http://water.usgs.gov/owq/FieldManual/

• Chapter A5 – Sample Processing
5 6 1 F W t t Ph ti l d– 5.6.1.F – Wastewater, Pharmaceutical and 
Antibiotic Compounds
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Care in Collection of SamplesCare in Collection of Samples

• Safety is a must!• Safety is a must!
– Wear protective gear
– Be current on immunizations

• Prevent contaminationPrevent contamination
– Avoid contact or consumption of products 

that contain target analytes duringthat contain target analytes, during 
collection and cleaning of equipment
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Testing for 
E i t l

Stream Recon 99-00

Environmental 
Occurrence
Looking in Urban and 

GW Recon 00-01

Agricultural areas.

Are contaminants 
entering our aquatic g q
environments ? 

At hat Le els?At what Levels? 

In what Mixtures?
spring
sump

llwell
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Human Waste Pathways
• WWTF

Human Waste Pathways

• CSOs
• ISDS 
• Industrial Disch.
• Landfills
• Water Reuse
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Are PPCP’s entering our 
environment?

Results of National Stream and GroundwaterResults of National Stream and Groundwater 
Surveys

• Present in water at sub-
ppb concentrationsppb concentrations

• Present in mixturesPresent in mixtures

• Greater levels inGreater levels in 
streams than wells

9
Kolpin and others, 2002; Barnes and 
others, 2008
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PPCPs in 
Source WatersSource Waters

10Focazio and others, 2008
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Source Characterization Studies
Liquid and 
Solid Waste
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Stackelberg and others 2004Stackelberg and others, 2004

• Conventional drinking water plant• Conventional drinking-water plant
• Samples collected from the stream and from 

l t d l ti ithi th l tselected locations within the plant
• 106 organic wastewater-related compounds
• Samples collected over 4 consecutive weeks, 

November-December 2001
• Low-flow sampling only, not assumed to be 

representative of high flowsrepresentative of high flows
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Stackelberg and others 2007Stackelberg and others, 2007

• Same plant as previous study in 2001• Same plant as previous study in 2001
• Collection of time-composited samples at 

each treatment step to account for 
retentionretention

• Solids samples for the evaluation of 
d ti i i OCadsorptive processes in removing OCs

• Samples collected over 3-week period, p p ,
July-August 2003
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Removal in Treatment NJ FacilityRemoval in Treatment, NJ Facility
Raw Water Finished WaterRaw Water Finished Water

Levels Generally reduced by

St k lb d th 2004 & 2007

Levels Generally reduced by 
Treatment with GAC Filters
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Stackelberg and others, 2004 & 2007
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Stability in Chlorinated Water
AHTN
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Norman OKNorman, OK 
Landfill –
Research Site
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Norman OK LandfillNorman, OK Landfill

• Closed in 1985 unlined municipal• Closed in 1985, unlined, municipal 
landfill

• EC samples in 2000 and 2009
• ECs detected in all wells• ECs detected in all wells
• Well in Landfill, greatest concentrations
• Wells downgradient, concentrations of 

compounds not detected in the landfillcompounds not detected in the landfill 
well
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2009 results from Norman, OK Landfill 
Research Site

USGS 2009
18

USGS, 2009
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OK Landfill WorkOK Landfill Work

• Recently sampled around and in active• Recently sampled around and in active 
landfill

• Lined
• Preliminary data are similar to the data• Preliminary data are similar to the data 

from the unlined, older, closed landfill
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Texas Emerging ContaminantTexas Emerging Contaminant 
Work

• Dallas Area study Mick Baldys Fort• Dallas Area study – Mick Baldys, Fort 
Worth
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USGS Toxics Programg
http://toxics.usgs.gov/regional/emc/index.html
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Removals of ECs in WWTPRemovals of ECs in WWTP

A Multi-Disciplinary Approach to the removal of 
Emerging Contaminants in Wastwater Treatment 
Plant in New York State (2003-2004)

Phillips and others, 2008, Clearwaters, Fall 2008, p 
48-59

http://nywea.org/clearwaters/08-3-fall/08-
RemovalOfEmergingContaminants.pdf
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Stackelberg and othersStackelberg and others

2004 Science of the Total Environment 329:99– 2004 Science of the Total Environment 329:99-
113

Persistence of pharmaceutical compounds and other• Persistence of pharmaceutical compounds and other 
organic wastewater contaminants in a conventional 
drinking-water-treatment plantdrinking water treatment plant

– 2007 Science of the Total Environment 
377:255-272377:255-272

• Efficiency of conventional drinking-water-treatment 
processes in removal of pharmaceutical and otherprocesses in removal of pharmaceutical and other 
organic compounds
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