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Overview 
 Office of the Science Advisor 
◦ Council for Regulatory Environmental Modeling 
◦ Forum on Environmental Measurements 
◦ Environmental Laboratory Advisory Board 

 Modeling Activities and Initiatives 
◦ Education & Communication 
◦ Integrated Environmental Modeling 
◦ Monitoring Inventories & Activities 
◦ Uncertainty & Variability   

 Collaborative Engagement 
 Summary 
 Contact Us 



Office of the Science Advisor (OSA) 
 OSA Purpose – To support the Science Advisor’s 

key responsibilities: 
◦ Advising the EPA Administrator on ongoing and emerging 

science and technology issues. 
◦ Coordinating the development of cross-agency science 

and technology policy solutions. 
◦ Developing consensus solutions to science and science 

policy issues. 
◦ Providing leadership on science and technology 

integration, direction, and planning. 
◦ Being a spokesperson for agency science internally and 

externally. 
 OSA Initiatives – Science and Technology, 

Measurement, Monitoring, Modeling, Risk, Human Health, 
Information Management 
 



Measurement, Monitoring, Modeling 
(MMM or M3) Group 

 Council for Regulatory Environmental 
Modeling (CREM) 

 Environmental Laboratory Advisory Board 
(ELAB) 

 Forum on Environmental Measurements 
(FEM) 

 EPA Global Earth Observations (GEO) 
◦ Currently inactive 



Council for Regulatory Environmental 
Modeling (CREM) 
 Purpose and Objectives –  
◦ Promote scientific integrity and defensibility in modeling 

principles, practices, and guidance. 
◦ Encourage quality practices and principles in modeling – 

consistency and consensus as appropriate among modeling 
experts, model developers, and model users. 

◦ Serve as a dynamic forum, actively-sought source of expertise, 
and central point of contact related to quality assurance, 
transparency, best practices, interoperability, outreach, and other 
emerging multi-stakeholder issues. 

◦ Coordinate with internal and external stakeholders on 
environmental monitoring, information management, and 
technology needs to promote the alignment of activities to solve 
complex environmental modeling issues, address priorities, and 
leverage resources. 



CREM – Areas of Focus 
 Education & Communication – inventory, collect, 

distribute, and update modeling education and 
communication guidance, tools, and other materials. 

 Integrated Modeling – define ‘integrated 
environmental modeling’ (IEM) and create a plan for 
achieving the desired impacts with IEM. 

 Modeling Inventories & Activities – determine the 
appropriate functionalities and metadata scopes of existing 
EPA model inventories. 

 Uncertainty & Variability – examine the treatment 
of uncertainty and variability across disciplines and offices 
at EPA. 



Forum on Environmental 
Measurements (FEM) 
 Purpose and Scope – Promote consistency and 

consensus on measurement, monitoring, and laboratory 
science issues with multi-program impact through 
recommendations to guide the measurement community in: 
◦ Validating and disseminating methods for sample collection and 

analysis. 
◦ Ensuring monitoring studies are scientifically rigorous, 

statistically sound, and representative. 
◦ Employing a quality systems approach to ensure data 

gathered/used is of known and documented quality. 
◦ Promoting development and use of innovative technologies to 

generate, transmit, compile, and utilize monitoring data and 
information in decision making. 



FEM – Areas of Focus 
 Methods – opportunities to improve the Agency’s methods 

through policies and guidelines for method validation and peer 
review; flexibility in how environmental measurements are taken; 
method detection, quantitation, and calibration review; method 
formatting; and method collections. 

 Competency – policies and programs (e.g., standards, 
accreditation) designed for field sampling organizations or 
laboratories to demonstrate their compliance to a quality 
system. 

 Data Management – data exchanges between EPA’s data 
systems, as well as the use of Staged Electronic Data 
Deliverables (SEDDs). 

 Monitoring – collaborations through programs like the 
National Environmental Monitoring Conference, which is the 
largest annual conference focused on environmental 
measurements in North America and an internal web-tool to 
help connect data gaps and needs. 
 



Environmental Laboratory Advisory 
Board (ELAB) 
 Purpose and Scope –  
◦ Enhancing EPA’s measurement programs in areas 

such as: 
 Validating and disseminating methods for sample 

collection and for biological, chemical, radiological, and 
toxicological analysis; 

 Developing scientifically rigorous, statistically sound, and 
representative measurements; 

 Employing the performance paradigm in environmental 
monitoring and regulatory programs; 

 Improving communications and outreach between the 
EPA and its stakeholder communities; and  

 Employing a quality systems approach that ensures that 
the data gathered and used by the Agency are of known 
and documented quality. 



ELAB – Purpose/Scope (cont.) 

◦ Facilitating the operation and expansion of a national 
environmental accreditation program.  In this regard, 
ELAB will provide advice and recommendations to 
EPA on issues that impact the non-governmental 
community that are related to: 
 The operation and expansion of a national accreditation 

program characterized by an acceptance of the program 
by all states and suitable for accrediting environmental 
organizations of all sizes and types; and 

 Steps that need to be taken in order to facilitate the 
further implementation of the performance paradigm in 
the nation’s environmental monitoring and 
environmental accreditation programs. 
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ELAB – Structure 
 Federal Advisory Committee Act (FACA) 

Board – Operates under FACA guidelines and was 
formed in 1997. 

 Composition – Approximately 15 members from 
communities such as: 
◦ Trade Associations from the Environmental Laboratory 

Industry or Regulated Community 
◦ Industry 
◦ Academia 
◦ Federal, Local, and/or Tribal Governments 
◦ Laboratory Assessment Bodies 
◦ Others 



Education & Communication 
 



Community of Practice for Integrated Environmental 
Modeling:  providing access to a diverse range of scientists and 
tools across EPA, Federal Agencies, and internationally. 

iemHUB:  Collaboration Resource for the Environmental Modeling Community 

http://www.iemhub.org 

FEATURES: 
• Model / Tool 

Repository 
• Documents Library 
• Training / 

Technical Support 
Tools 

• Community 
Support Forum 

 

Integrated Environmental Modeling 



Modeling Inventories & Activities 

 



Uncertainty & Variability 
Policy / Guidance Tools / Methods Training Case Studies 

Assessment 
Design 

-QAPP guidance R1 
-EPA, 1995, 1997,  provide good 
context for and importance of 
but little details.  
 
- EPA, 2002, 2006 (Quality) 
reference good basics on 
planning up front with quality 
limits.  
-IPCC, 2010. Concepts and how to 
approach 
-NRC, 2012 
-QAPP guidance tends to focus 
on form (whether all elements 
covered) but lacking in content 
(how good the information is) 

-Matotte and Bender, 2009, 
review of tools – in integrated 
models and availability of 
software 
-Analytica, BayesNET 
-JCGM, 2012 
-Comprehensive multi-media tool 
– most are currently media 
specific 

-EPA, 1995, 1997,  provide good 
context for and importance of but 
little details.  
 
- EPA, 2002, 2006 (Quality) 
reference good basics on planning 
up front with quality limits.  
-CREM training module #8 
-ORNL Intro guide 
Many are media or domain 
specific 
-Comprehensive multi-media tool 
-EJRC website – Sensitivity 
Auditing (Saltelli) 

STPC Problem and Scoping 
Lessons Learned 

Problem 
Formulation 

RIVM/MNP – Detailed Guidance, 
Quickscan, Checklist etc 
CCSP, 2009. Setting context for 
the importance and things to 
consider 
RAGS3? 
Comprehensive detailed 
guidance 

-RIVM/MNP – Detailed Guidance, 
Quickscan, Checklist etc 
Comprehensive guidance 

CREM Training Module #5 
Application 

-Foley, 2012 – Deterministic AQ 
model and use Observation and 
convert to Bayesian – how to 
approach  

Model -QAPP guidance–good for 
assumptions and past evaluation 
-  needs to improve aspects code 
verification and applicability  
-Model Validation Kit 
-NRC, 2012b 
-RIVM Pedigree 
-Comprehensive detailed 
guidance 
-Model Documentation standard 
form – pedigree – generic 
checklist to see if we have all the 
information 

DAKOTA 
MUCM 
Model validation kit 
AMET 
ENSEMBLE – EJRC 
(ensemble2.jrc.ec.europa.eu/publi
c)AQ 
Doherty/PEST( WQ) 
SWAT-SUNGLASSES? 

CREM Training Module #3-4 – 
Development and Evaluation 

Intl Working Group on UA in 
hydrologic Modeling – 22 
uncertainty analysis methods 
are presented. 

CREAM 

QUEST 

Assessme
nt Design 

Resource Target 
Experti

se 

Content Domain Type of Training Needs 
R E F

T 
Po G

u 
M
e 

P
r 

Tu W
s 

W
r 

Rp Pa 

EPA 1995 123 Good 
context for 
and 
importance 
of U/A  

• x Training with technical 
directions 

EPA 1997 23 “ • x As above and at the 
project officer level.  

EPA 2002 1 Good 
basics on 
planning 
quality 

• x Training material 

EPA 2006 123 “ • x “ 

CREM 
module #8 

123 Good 
basics to 
overview of 
common 
methods 

x Training on how to 
perform the common 
methods of U/A 

Landscape Resource 
Toolbox 

Key Resource  
Gaps - Training 



Collaboration – From Wikipedia 
 Collaboration is … 
◦ working with each other to do a task. 
◦ a recursive process where two or more people or 

organizations work together to realize shared 
goals. 
◦ more than the intersection of common goals seen 

in co-operative ventures, but a deep, collective, 
determination to reach an identical objective. 
◦ an endeavor that is creative in nature – by sharing 

knowledge, learning, and building consensus. 



Collaboration 
Alliance 

Association 

Cooperation 

Working Together 

Participation 

Joint Effort 



Method Collections 

FEM Intranet: 
http://intranet.epa.gov/osa/

fem 

FEM Internet: 
http://www.epa.gov/fem  



Flexible Measurements 
 Increased emphasis on flexibility in choosing 

sampling and analytical approaches to meet 
regulatory requirements for measurements;  

 Development of processes for validation that 
confirm that measurements meet quality 
requirements;  

 Increased collaboration with stakeholders to 
develop validation processes for new measurement 
technology; and  

 Rapid assessment of new or modified technologies, 
methods and procedures.  



Monitoring Assessment 
 Purpose – The Agency needed to synthesize monitoring 

programs to expand our scientific capabilities, information, and 
knowledge to meet the Agency’s mission of protecting human 
health and the environment.  

 Produced Database –  
◦ an inventory of routine monitoring programs;  
◦ a list of needs and data gaps; and  
◦ a list of collaborative and/or leveraging opportunities. 

 Indentified Common Themes –  
◦ Measurement and Method Development 
◦ Data Management 
◦ Data Analysis or Assessment 
◦ Emergency Response 



Data Gaps & Needs Inventory 

 



Leveraging Opportunities 
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Collaborative Engagement 
 Small Business 

Opportunities 
◦ http://www.epa.gov/osbp/ 

 Grants and Fellowship 
Information 
◦ http://www.epa.gov/epaho

me/grants.htm 

 Partnership Programs 
◦ http://www.epa.gov/partner

s/index.htm 

 Cooperative Research 
and Development 
Agreements 

http://www.epa.gov/osbp/
http://www.epa.gov/epahome/grants.htm
http://www.epa.gov/epahome/grants.htm
http://www.epa.gov/partners/index.htm
http://www.epa.gov/partners/index.htm


Collaborative 
Engagement 

(cont.) 



Modeling Perspective 
 Budget and resource constraints require better 

alignment and coordination of our capabilities and 
elimination of redundancies. 

 Environmental and human health problems are rarely 
media specific.  An integrated, holistic, and systems 
thinking approach is needed to inform effective 
sustainable policies and management decisions. 

 A suite of scientific tools are often used to inform 
decision making, like monitoring data, modeling, and 
geospatial analyses.  



Summary 
 The issues we face are more complex and subtle than in the 

past; so, the need for the best science is greater than ever 
now. 
 

 There is a need to use more modeling techniques and 
monitoring/ measurement data through tools, such as 
integrated modeling and geospatial analysis, to address these 
complex problems.  
 

 Collaboration with partners within and outside of the 
Agency provides leveraging opportunities for greater 
success in cleaning-up our world’s environment. 
 
 
 



Contact Us 
Lara P. Phelps 

Phone:  919-541-5544 
E-mail:  phelps.lara@epa.gov 

 
 

 Office of the Science Advisor 
◦ http://www.epa.gov/osa  

 Council for Regulatory Environmental Modeling 
◦ http://www.epa.gov/crem  

 Forum on Environmental Measurements 
◦ http://www.epa.gov/fem 

 Environmental Laboratory Advisory Board 
◦ http://www.epa.gov/elab  
 

mailto:phelps.lara@epa.gov
http://www.epa.gov/osa
http://www.epa.gov/crem
http://www.epa.gov/fem
http://www.epa.gov/elab
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