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Data comparability
The characteristics that allow information 
from many sources to be of definable or 
equivalent quality so that this information 
can be used to address program objectives 
not necessarily related to those for which 
the data were collected. These 
characteristics need to be defined but would 
likely include detection limit precision, 
accuracy, bias, and so forth (ITFM/Data 
Methods Collection Task Group).

http://acwi.gov/monitoring/glossary.html



Methods Board Operations

• Identify needs of the water monitoring 
community with respect to comparability 
issues

• Pull together experts into Work Groups to 
get consensus on how to resolve issues

• Develop and provide tools to the users to 
promote comparability



Outline of Presentation

• Methods Board work groups in planning stages
– Contaminants
– Statistics
– Event monitoring

• How these work groups intersect with each other 
and the National Monitoring Network for U.S. 
Coastal Waters and their Tributaries

• Needs of National Network Demonstration 
Projects—Delaware, Lake Michigan, SF Bay



Methods Board

NEMI WQDE

SENSORS STATISTICS

EVENT

MONITORING
CONTAMINANTS

Methods Board Work Groups



http://acwi.gov/methods/

http://acwi.gov/


Contaminants Work Group 
Possible Objectives

• Determine if the National Water Quality Monitoring 
Network for U.S. Coastal Waters and Their Tributaries? 
is a priority of the new administration 

• Are Contaminants of Emerging Concern (ECs) a priority? 
• If ECs are a priority then get a Work Group together to 

recommend a “new” list of contaminants to be monitored 
in the Network

• Are there other chemicals a priority?
• Prioritize the contaminants into high, medium, and low 

need by hydrologic compartment
• Determine appropriate MRLs appropriate in each 

hydrologic compartment
• Suggest appropriate analytical methods and enter all 

methods into NEMI



What are emerging contaminants?
The term “emerging contaminant” encompasses a wide range of 
compounds. Emerging contaminants are chemicals or materials that are 
characterized by a perceived, potential or real threat to human health or the 
environment or lack of published health standards. A contaminant may also 
be “emerging” because of the ability for it to be detected by new test 
methods or by the discovery of a new source or a new pathway to humans. 

• Pharmaceuticals and personal care products (PPCPs) 
• Endocrine disrupting chemicals (EDCs) 
• Organic wastewater contaminants (OWCs) 
• Persistent organic pollutants (POPs) 
• Contaminants of emerging concern (CECs) 
• Microconstituents
• Nanomaterials



http://www.neiwpcc.org/ppcpconference/ppcp-docs/OctaviaConerly.pdf





USEPA EC Methods in NEMI



Pharmaceuticals in the Pharmaceuticals in the 
Environment: Environment: What we know What we know 

and need to knowand need to know

USEPA Region 2USEPA Region 2
December 16, 2008December 16, 2008

Herb BuxtonHerb Buxton
USGS Toxic Substances Hydrology ProgramUSGS Toxic Substances Hydrology Program



•• Human DrugsHuman Drugs
•• Vet. Drugs Vet. Drugs 
•• AntibioticsAntibiotics
•• HormonesHormones
•• SteroidsSteroids
•• Detergents Detergents 
•• PlasticsPlastics

•• AntioxidantsAntioxidants
•• Fire retardantsFire retardants
•• DisinfectantsDisinfectants
•• FumigantsFumigants
•• FragrancesFragrances
•• Insecticides/ Insecticides/ 

RepellantsRepellants

Chemicals of Emerging Environmental Chemicals of Emerging Environmental 
Concern: Concern: Emerging ContaminantsEmerging Contaminants



USGS EC Methods in NEMI



• Emerging Contaminants: Identification, Concerns, Actions -
Roland Hemmitt, EPA Region 2

• Chemicals of Emerging Environmental Concern: the New 
Micropollutants – Herb Buxton, USGS Toxics Program

• Emerging Contaminants: Monitoring & Standards Development
– Leslie McGeorge, NJDEP

• Perchlorate Case Studies:
– Potable Water Occurrence & MCL Development – Judy Louis, NJDEP
– Surface Water Monitoring - Tom Vernam, NJDEP/WM&S

• Organic Wastewater-Related Contaminants in New Jersey 
Streams and their Removal at Drinking Water Treatment Plants 
– Jeff Fischer, USGS NJ Water Science Center

• Emerging Contaminants in Groundwater – Mike Serfes, 
NJDEP/NJGS

• Monitoring Emerging Contaminants in the Tidal Delaware River
– Ronald MacGillivray, DRBC

Emerging Contaminants
NJWMCC Meeting—1/23/08

http://www.nj.gov/dep/wms/wmccmeetinginfo.html



• Pharmaceuticals in the Environment: What we know 
and need to know USGS – Herb Buxton, USGS Toxic 
Substances Hydrology Program

• Source Water Quality Assessments: Low level organic 
chemicals in surface-water sources of drinking water –
Mike Yurewicz, USGS Eastern Region

• Preliminary results of NAWQA source water quality 
sampling at a surface-water site in New Jersey and 
ground-water wells on Long Island – Jeff Fischer, 
USGS NJ Water Science Center

• USGS Emerging Contaminant Research in New York 
and Vermont – Patrick Phillips, USGS NY Water 
Science Center

Emerging Contaminants 
USGS Briefing to EPA Region 2 - 12/16/08

http://www. (epa internal web site)

http://www/


http://acwi.gov/monitoring/conference/2008/sessiong.html



Delaware River Basin 
Demonstration Project recent highlights

http://www.delawareestuary.org/

http://www.state.nj.us/drbc/SOTB/index.htm



EC Monitoring in the Delaware Estuary 
by MacGillvray (DRBC)

Methods developed by private 
Laboratory Axys at [ng/L] levels

Methods not in NEMI to date

Difficult to compare with other 
methods and results

Nice coverage of sites along the 
tidal estuary

Useful in track down of possible 
source areas



Results of EC Monitoring in 
Delaware Estuary

Summation of PPCPs by river mile Individual PFCs by river mile



Proposed Statistics Work Group
• Develop proposed agenda and objectives for the Work 

Group
• Invite selected experts to join in regular conference calls
• Refine the agenda for the Work Group and create 

subgroups to work on specific items
• Develop a menu within NEMI to enter statistical methods
• Recommend appropriate statistical and graphical 

techniques to interpret monitoring data
• What are the statistical needs of the National Water 

Quality Monitoring Network for U.S. Coastal Waters and 
Their Tributaries?

• How do you integrate discrete, probabilistic, continuous, 
and satellite imagery data to tell status and trends



Statistics

Possible Statistics Drop Down Menu on NEMI?



Possible Pull Down Menus on 
NEMI for Statistics

Exploratory 
Data 

Analysis

Graphing and 
mapping 

techniques

Hypothesis 
testing

Parametric 
analysis

Nonparametric 
analysis

Individual 
methods into 

NEMI

Summary 
statistics

Regression
analysis

Losistic
Regression

analysis

Probability 
sampling 
design

Continuous 
monitoring

Bibliophgraphy

Status

Trends

Threshold 
levels

Non detects



Build a Bibliography of 
Reports and Publications



Integrating different 
types of data from 

rivers, estuaries, coasts
Discrete

Probabilistic design

Continuous

Satellite

Physical

Chemical

Biological



Possible Objectives of the
Event Monitoring Work Group

• Develop proposed agenda and objectives for the Work 
Group

• Invite selected experts to join in regular conference calls
• Refine the agenda for the Work Group and create 

subgroups to work on specific items
• Develop a menu within NEMI to enter event monitoring 

methods
• Recommend appropriate statistical and graphical 

techniques to interpret event monitoring data
• What are the statistical needs of the National Water 

Quality Monitoring Network for U.S. Coastal Waters and 
Their Tributaries relative to event monitoring?
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Method Board Priorities 
1. Contaminants—if Network is a 

priority
2. Statistics
3. Event monitoring—may merge 

with Sensors Work Group

Questions???



Results of continuous real-time monitoring on 
the at 4 sites on Delaware River and estuary

Unpublished data subject to revision

Dissolved oxygen Conductance



SENSORS

TECHNOLOGIES FIELD 
APPLICATIONS

QA/QC
DATA 

MANAGEMENT

Sensors Work Group



STATISTICAL NEEDS
• Trend analysis -- is it getting better or worse? 
• Handling data below detection limits. 
• Using control charts and prediction intervals. 
• How hypothesis tests work. 
• How different are they, and how sure are you? 
• How to build a good regression equation, & when 

not to. 
• Dealing with outliers. 
• When are transformations OK? 
• How many samples do I need? 
• Good graphs and more.

http://typhoon.mines.edu/short-course/stat.htm







Framing Research QuestionsFraming Research Questions
Are ECs entering our environment? Are ECs entering our environment? 

What are the sources, their chemical What are the sources, their chemical 
signatures, and are there sensitive signatures, and are there sensitive 
settings? settings? 

Do ECs have adverse eco health Do ECs have adverse eco health 
effects? effects? 

Do ECs persist to finished drinking Do ECs persist to finished drinking 
water and are they a human health water and are they a human health 
risk? risk? 

How can we minimize their entry to the How can we minimize their entry to the 
environment or remove them?environment or remove them?



ECs in Susceptible SettingsECs in Susceptible Settings

Present in water at            Present in water at            
subsub-

                                            
-ppb conc.ppb conc.’’ss..

Present as complex                            Present as complex                            
mixturesmixtures..

Entering via Entering via human &                           human &                           
animal waste pathwaysanimal waste pathways..

Are ECs entering our Are ECs entering our 
environment? environment? 

‘’99-’00

National Stream SurveyNational Stream Survey

((KolpinKolpin, et al., 2002), et al., 2002)



Prioritizing Chemicals?Prioritizing Chemicals?
Potential to Enter the Environment. Potential to Enter the Environment. 

Quantities used.Quantities used.
Anticipated environmental behavior.Anticipated environmental behavior.
Pathways for chemical release.Pathways for chemical release.

Health significance (Accessing avail. Health significance (Accessing avail. 
info). info). 

Using all available informationUsing all available information
Mode of Action (mixtures)Mode of Action (mixtures)

Ability to measure Ability to measure -- ReliablyReliably. . 
Potential as chemical Potential as chemical 
indicators/tracers.indicators/tracers.



USGS Guidelines
http://pubs.usgs.gov/tm/2006/tm1D3/

http://pubs.usgs.gov/tm/2006/tm1D3/


MDCB Internal Web page
http://wi.water.usgs.gov/methodsboard
username: methods   password: nocarpp99

http://wi.water.usgs.gov/methodsboard
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