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Overview of ICEDM, BMP and path forward

Synergies with other organizations

White paper overview
• Data Management Plan

• Valid Values Management

• Laboratory EDDs

• Historical Data Migration/Management

Q&A / Open discussion



 ICEDM – International Conference for 
Environmental Data Management

Forum to discuss data management 
issues, trends and innovations

Platform Neutral

Content provided by environmental data 
management professionals



Founded in 2010

 ICEDM Leadership Team

• Sarah Wright (ERM)

• Dan Higgins (Haley & Aldrich)

• Lacy Smith (Wilcox)

• Chris Mickle (Cardno)

http://www.icedm.net/

http://www.icedm.net/


Provide a venue for environmental data 

managers to collaborate and develop 

standard approaches for data management 

while cultivating leadership and technical 

excellence.



 ICEDM Core Values
• Expanding the community
• Leverage available information
• Communicate
• Educate
• Participate

Organizations
• ACWI (Advisory Committee on Water Information)
• EDDM (Environmental Disasters Data Management)
• NELAC (National Environmental Laboratory 

Accreditation Conference) 



Best Management Practices (BMP) Group 

formed in 2016

Consists of volunteers from the 

Environmental Data Management (EDM) 

community

Group mission:  Provide vendor / 

platform neutral guidance





 Field Teams: Data Collection 

 Legacy/Historical Data

 Standardizing Field Forms 

 Security

 Data Deliverable Formats 

 Define Terms

 Training

 Communication

 Team Definition

 Collection Method

 Audits

 Change Management/Audit Trail

 Needs Assessment

 Data Management Team

 Define Terminologies 

 Data Management Plan Elements

 Data Management Basics

 Data Visualization

 Analytical:

• Best Result

• Qualifiers

• Aggregated/Derived Data

• Detected Data

 Valid Values

 Ethics

 Workflow

• Defining Data System’s Purpose 

• Validator

• Laboratory 

• Field Crews

 Public Data Availability

 Data Verification Levels

 Nomenclature Guidance

 Maintaining query parameters for 

reporting

 Qualifiers/Reason Code
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BMP Lead (Kristen Ward – Langan)
White paper categories chosen

• Data Management Plan (Theresa Kennedy – ERM)

• Valid Value Management (Chris Mickle - Cardno)

• Historical Data Migration (Brooke Roecker - ddms)

• Analytical/Laboratory EDDs (Karl Daines – SGS)

BMP Group goal
• Develop 4 white papers by May 2017 ICEDM
• Open for public comment until 9/30/17

http://www.icedm.net/icedm-bmp-group/





The Environmental Data 

Management Plan

Why do we need one and how do we get 

there?



Why do we need 

an EDMP?

EDMP Template



Defines 
• Standard structure, content, and format of data
• Practices and policies
• Roles and responsibilities

Ensures
• Data Quality Objectives (DQOs) are met
• Relevant analysis and decision making
• Scientific, regulatory, and legal defensibility
• Preservation of inherent intrinsic value

 Improves
• Performance, accuracy, and efficiency

Supports
• Effective dissemination of data



 Intended to promote consistency and 

completeness

A common format improves engagement 

and familiarity

Living Document



 Introduction

Personnel

Systems

Procedures

Data Security

Retention and Distribution



Best Management Practices in an 
Environmental Data Management 

System

Why valid values are critical to successful data 
management systems



Controls the input of new data

• Not just limited to text values from look up lists

• Includes meeting data type, field length and 

numerical range requirements to be considered 

valid.



Common Terminology and Types

Authoritative Resources

Management Processes

Additional Considerations for Managing 

Valid Values



Valid Value Synonyms Defined
• Allowed Values

• Controlled Lists

• Domain Values

• Enumerated Lists

• Lookup Values and Lookup Tables

• Lookup Lists

• Reference Values and Reference Tables



Analytical Chemistry

Biological Assessments

Geological

Hydrogeological

Locational

Sample

Consequential vs. Non-Consequential



Federal Scientific Agencies 

• DOD, DOE, EPA, FWS, NIH, NOAA, 

USGS, etc.

State Regulatory Agencies

 Institutes and Professional Organizations



Federal Scientific Agencies 
• DOD, DOE, EPA, FWS, NIH, NOAA, USGS, 

etc.
State Regulatory Agencies
 Institutes and Professional Organizations

• TNI – The NELAC Institute
 CSDP – Consensus Standards Development Program

 NEFAP – National Environmental Field Activities Program

 NELAP – National Environmental Laboratory Accreditation 
Program

 NEPTP – National Environmental Proficiency Testing 
Program

 SSASP – Stationary Source Audit Sample Program



Roles and Responsibilities

• EDMS Stakeholders

• EDMS Data Management Team

• Subject Matter Experts

• Authoritative Resources



Sample Valid Values 

Management Process Steps

• Process for requesting new Valid 

Values

• Process for approving valid values

• Standards for the creation of new 

valid values





Upstream and Downstream Effects

Methods for Managing Valid Values 

Synonyms

 Importance of Communicating Valid 

Values and Providing Valid Values Help



Benefits of Using EDDs

Defining the scope of the minimum 

requirements for an EDD



Electronic Data Deliverable (EDD)
• Computer readable
• Pre-defined structured format
• Popular formats include comma/tab delimited 

or ASCII files that can be opened as 
spreadsheets or database tables.  



 Staged Electronic Data Deliverable (SEDD) 
• Hierarchical Structure as part of the defined guidelines to 

denote project structure.

• Usually in XML format which can also be read into database 
tables

• Non-proprietary



Consistency
• Clearly defined reporting 

requirements

Time Savings
• Structured format for creation of 

tables, figures, and reports.

Data Quality
Robust Program



High Variability in EDD Formats

Various Data Management Systems and 

Processes

Labs Producing > 250 EDD Formats

Efforts Focused on Mapping Data 

Between Various Formats



Project Requirements

Data Management Needs

Data User Skill Level

Value Added to Project

Handling of Field Information



Consider

• Regulatory Requirements

• Project Data Quality Objectives
 QAPP Specifics and Data Validation Requirements

• Laboratory Reporting Capabilities

• Environmental Data Management Systems

• Stakeholder Requirements



Consider

• Laboratory Capabilities and LIMS

• Valid Value Requirements

• Data Quality Objectives

• EDD Structure Requirements



Basic EDD

• Core laboratory data required for simple data 

management

Standard EDD
• Comprehensive EDD 

Advanced EDD
• 3rd Party Validation

• Rigorous regulatory requirements



Environmental Data Quality Audit: 

Foundation and Framework

“Know what you’ve got so you know where you’re going”



Inventory

Evaluation



Why Audit 

Environmental 

Data?

• Reducing Risk

• Maximizing 

Quality

Inventory

Evaluation



Goal: capture all distinct sources of 

information for evaluation
• Make a metadata catalog



Data Categories: organization method to 

manage expected data

• Location (coordinates, datum, well construction, lithology)

• Analytical (laboratory, validation)

• Field (depth to water, well stabilization, sample collection)

• Continuous or High Density (transducers, pumping 

meters, data loggers)

• Investigative (GIS, cross-sections, CSMs, DMP, QAPP)





Goal: ask questions about each dataset to 

find out the quality, reliability, and depth; 

get a sense of how it fits into the dataset 

as a whole.



Establish Evaluation Criteria

• Data Comprehensiveness (no data vs 

unusable/incorrect vs complete)

• Data File Format (hand-written, scanned PDFs vs 

electronic, well-structured)

• Temporal Completeness (date gaps vs complete 

project lifespan)

• Data Normalization / Valid Values (inconsistent 

nomenclature and attributes vs normalized with unique valid 

values)

• Source Tracking / Metadata (no source vs robust 

metadata)



Evaluation by Data Category

• Location (Consistent naming? Coordinates display on site?)

• Analytical (enforced data integrity? Duplicate data? Best 

result identified? Sources available? Comprehensive?)

• Field (Duplicate data? Transcription errors leading to unusual 

results?)

• Continuous or High Density (Is aggregation method 

known? Compare aggregation to source?)

• Investigative (Use to compare and truth other data)







Data quality audits provide a foundation 

for a data migration

Capture decision-making documentation

Data inventory, evaluation, and matrix 

provide different presentations and 

depths of the audit

Audits support good data stewardship 

throughout the project lifecycle



Path Forward

• Finalize and publish white papers

• Begin development of next round of white 

papers

 Data Management Plan

 Analytical/Laboratory EDDs

 Historical Data Migration

 Valid Values Management

 Mobile Data Collection



 Field Teams: Data Collection

 Legacy/Historical Data

 Standardizing Field Forms 

 Security

 Data Deliverable Formats

 Define Terms

 Training

 Communication

 Team Definition

 Collection Method

 Audits

 Change Management/Audit Trail

 Needs Assessment

 Data Management Team

 Define Terminologies 

 Data Management Plan Elements

 Data Management Basics

 Data Visualization

 Analytical:

• Best Result

• Qualifiers

• Aggregated/Derived Data

• Detected Data

 Valid Values

 Ethics

 Workflow

• Defining Data System’s Purpose 

• Validator

• Laboratory 

• Field Crews

 Public Data Availability

 Data Verification Levels

 Nomenclature Guidance

 Maintaining query parameters for 

reporting

 Qualifiers/Reason Code




