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Life Cycle Quality of EPALife Cycle Quality of EPA’’s s 
Performance MeasuresPerformance Measures

Judy LiebermanJudy Lieberman
Environmental ScientistEnvironmental Scientist

USEPA/OCFOUSEPA/OCFO
Analysis StaffAnalysis Staff
202202--564564--86388638
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Outline:Outline:

PurposePurpose
Define performance measurementDefine performance measurement
How are measures used in performance How are measures used in performance 
managementmanagement
Quality documentationQuality documentation
Where OCFO needs help in applying the Where OCFO needs help in applying the 
Quality SystemQuality System
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Why am I here today?Why am I here today?

Explain how OCFO oversees programsExplain how OCFO oversees programs’’
use of environmental datause of environmental data

Data are used for performance measurementData are used for performance measurement
Data are subject to the AgencyData are subject to the Agency’’s Quality s Quality 
SystemSystem
Data are distinguished from AgencyData are distinguished from Agency’’s s 
financial datafinancial data

Seek assistanceSeek assistance
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What is Performance Measurement?What is Performance Measurement?

● Ongoing monitoring and 
reporting of program’s 
accomplishments (its activities, 
outputs, outcomes)
● Program performance is 

measured relative to a target

2008 Conference on Managing Environmental Quality Systems

For Conference Purposes Only 2



5

How is Performance Measurement How is Performance Measurement 
Used?Used?

●● Demonstrate progress toward Demonstrate progress toward 
goals/objectivesgoals/objectives

●● Determine Determine whatwhat level of performance is level of performance is 
achieved by programachieved by program

●● Provide early warning to managementProvide early warning to management
●● Make management decisions on program Make management decisions on program 

funding and levelfunding and level--ofof--efforteffort

6

Your

Organization

Budget Formulation:
OMB Budget Submission

Congressional Justification

Budget Formulation:
OMB Budget Submission

Congressional Justification

Execution:
Program Activities

Execution:
Program Activities

Performance Evaluation:
Performance 

And Accountabiliity Report

Performance Evaluation:
Performance 

And Accountabiliity Report

Planning:
Strategic Plan

Annual Performance Plan

Planning:
Strategic Plan

Annual Performance Plan

Performance ManagementPerformance Management
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Ambient Conditions

Actions/Responses by 
Regulated Parties

EPA, State/Tribal or 
Other Government’s 

Regulations/ActivitiesA
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Hierarchy of Measures

Ultimate Impacts:
• Health

• Ecology
• Welfare

Exposure or 
Body Burden/Uptake

Prevent/Reduce 
Discharges/Emissions

Outcome/Output

OUTPUTS
“tabulation, calculation, 
or recording of activity 

or effort, expressed in a 
quantitative or 

qualitative manner”
1

2

3

4

5

6
OUTCOMES

“an assessment of 
the results of a 
program activity 
compared to its 

intended purpose”

8

Programs/Org units
Resources ($s, FTE, Capital)

Output Goals

Outcome Goals

Strategic
Objectives

Strategic targets; long-term 
PART measures

Annual 
measures/outcomes

Annual measures/annual 
commitments/outputs

Efficiency measures

EPA’s Cascading Measures

After OMB Circular A-11 Section 225-
6, (2002)
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PERFORMANCE MANAGEMENT
Performance management includes activities to ensure 
that goals are consistently being met in an effective 
and efficient manner. Performance management 
tools include logic models, performance 
measurement and program evaluation (from, McLaughlin 2007)

Logic Model

Tool/framework 
that helps 
identify the 

program/project 
resources, 
activities, 
outputs 

customers, and 
outcomes

Performance 
Measurement

Helps you 
understand 

what level of 
performance is 
achieved by the 
program/project

Program 
Evaluation

Helps you 
understand and 

explain why
you’re seeing 

the 
program/project 

results

10

EPA Region 1 New England Marina Initiative Logic Model

Activities

Outputs

Customers Short-
term 

Intermediate

Long-termOutcomes

Conduct 
workshops

Develop 
tools

Identify 
Marina 
owners

Marina 
Inventory

Brochures 
and Fact 
Sheets

State 
Environ-
mental 
Agencies

Marina 
owners

Boaters

Marina owners 
have increased 
knowledge of 
regulations and 
best practices

Marina 
owners take 
corrective 
action to 
comply with 
regulations

Marina 
owners 
adopt best 
practices

Healthier 
marine 
community

# of 
workshops 
conducted

▪# of 
guidance 
documents 
and  fact 
sheets 
distributed
▪Marina 
Inventory

Gallons of waste 
gasoline emitted 
into marinas

▪#/% of 
marinas 
contacted
▪Level of 
satisfaction 
with 
technical 
assistance
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Criticisms of EPACriticisms of EPA’’s Performance s Performance 
MeasuresMeasures

●● Difficult to attribute environmental results to Difficult to attribute environmental results to 
program effortsprogram efforts

●● Measures capture improvements, but what is Measures capture improvements, but what is 
optimum level?optimum level?

●● Measure language is too technicalMeasure language is too technical
●● Many measures are administrativeMany measures are administrative
●● Poor alignment of measure and goalPoor alignment of measure and goal
●● Measures not carried forward yearMeasures not carried forward year--toto--yearyear

12

EPAEPA’’s Quality System for s Quality System for 
Environmental DataEnvironmental Data

●● Applies to the collection, evaluation and use Applies to the collection, evaluation and use 
of environmental dataof environmental data

●● Applies toApplies to existing dataexisting data—— the use of the use of 
environmental data collected for another environmental data collected for another 
purpose or from another source purpose or from another source 

●●The quality of scientific data must be The quality of scientific data must be 
assessed (known) and documented, assessed (known) and documented, 
regardless of its sourceregardless of its source
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Performance Measurement often Performance Measurement often 
relies on existing data:relies on existing data:

●● Data often administrativeData often administrative——frequency counts frequency counts 
(e.g., Superfund sites)(e.g., Superfund sites)

●● Data often heavily manipulatedData often heavily manipulated——ratcheted to ratcheted to 
nationalnational--level/regionallevel/regional--levellevel

●● Often units are percentages or cumulative totalsOften units are percentages or cumulative totals

14

National Emissions Inventory (NEI) – Conceptual map of data flows and 
sources, responsible organizations, and relevant quality regimes

2008 Conference on Managing Environmental Quality Systems

For Conference Purposes Only 7



15

How does OCFO document How does OCFO document 
performance measurement quality?performance measurement quality?

●● Verification/Validation of Annual MeasuresVerification/Validation of Annual Measures
++VerificationVerification-- Accuracy and precision of Accuracy and precision of 
measurementmeasurement
++ValidationValidation-- Is it the best measure of program Is it the best measure of program 
performance?performance?

●● OCFOOCFO’’ss Information Quality GuidelinesInformation Quality Guidelines
http://http://intranet.epa.gov/ocfo/policies/iqg/index.htmintranet.epa.gov/ocfo/policies/iqg/index.htm

++PredisseminationPredissemination Review ChecklistReview Checklist
++OCFOOCFO’’ss IQGsIQGs Compliance FormCompliance Form

16

Limitations of Limitations of OCFOOCFO’’ss V+VV+V

Information too general for reproducibility of Information too general for reproducibility of 
resultresult
Accuracy of information provided questionableAccuracy of information provided questionable
Quality information on 3Quality information on 3rdrd party data is limitedparty data is limited
No mechanism to followNo mechanism to follow--up on data problemsup on data problems
Program Policy and QA staff do not collaborateProgram Policy and QA staff do not collaborate
Data quality should be part of planning but in Data quality should be part of planning but in 
reality is reality is ““afterafter--thethe--factfact””
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WhatWhat’’s Neededs Needed

Formal mechanism to standardize quality Formal mechanism to standardize quality 
information for performance measurement, information for performance measurement, 
adhering to Agency and International standardsadhering to Agency and International standards
Method of determining compliance with Quality Method of determining compliance with Quality 
SystemSystem
QA and Policy staff collaborationQA and Policy staff collaboration

18

““The Road Ahead and BeyondThe Road Ahead and Beyond””
DADA’’s vision for using Measures to manage programs s vision for using Measures to manage programs 
and make decisions (1/07)and make decisions (1/07)
4 objectives: improve and align measures; 4 objectives: improve and align measures; strengthen strengthen 
data quality and systemdata quality and system governancegovernance; increase access and ; increase access and 
use of data; reinforce reporting and accountabilityuse of data; reinforce reporting and accountability

Defining Roles (11/9/07): Defining Roles (11/9/07): ““OEI will promote and OEI will promote and 
ensure compliance with data quality standards policies ensure compliance with data quality standards policies 
and review program progressand review program progress””

……..Executive hand in OCFO and OEI cooperation..Executive hand in OCFO and OEI cooperation……..
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Life Cycle Quality forLife Cycle Quality for
Performance Measures Performance Measures –– Sediment Sediment 

Remediation ExamplesRemediation Examples

Pat MundyPat Mundy
Environmental ScientistEnvironmental Scientist

US EPA/OEIUS EPA/OEI
Quality StaffQuality Staff

4/08 2

Illustrated by sediments case studyIllustrated by sediments case study

Broad view of Quality System policies as applied Broad view of Quality System policies as applied 
to performance measurementto performance measurement

Quality concernsQuality concerns
Policy applicabilityPolicy applicability
Measures & supporting data congruenceMeasures & supporting data congruence
Transparency/clarity of limitations/uncertaintyTransparency/clarity of limitations/uncertainty
Completeness of documentationCompleteness of documentation
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Goal 4, Objective 3Goal 4, Objective 3

Restore and Protect the Puget Sound BasinRestore and Protect the Puget Sound Basin By 2011, By 2011, 
improve water quality, air quality, and minimize the improve water quality, air quality, and minimize the 
adverse impacts of rapid development in the Puget adverse impacts of rapid development in the Puget 
Sound BasinSound Basin

By 2011, remediate 200 acres of prioritized By 2011, remediate 200 acres of prioritized 
contaminated sedimentscontaminated sediments
3 others 3 others –– lifting shellfish harvest restrictions, lifting shellfish harvest restrictions, 
wetlands restoration and diesel emissions mitigationwetlands restoration and diesel emissions mitigation

Cubic yards of contaminated sediments remediated Cubic yards of contaminated sediments remediated 
(cumulative since 1997) in the Great Lakes(cumulative since 1997) in the Great Lakes

4/08 4

Ambient Conditions

Actions/Responses by 
Regulated Parties

EPA, State/Tribal or 
Other Government’s 

Regulations/ActivitiesA
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Hierarchy of Measures

Ultimate Impacts:
• Health

• Ecology
• Welfare

Exposure or 
Body Burden/Uptake

Prevent/Reduce 
Discharges/Emissions

Outcome/Output

OUTPUTS
“tabulation, calculation, 
or recording of activity 

or effort, expressed in a 
quantitative or 

qualitative manner”
1

2

3

4

5

6
OUTCOMES

“an assessment of 
the results of a 
program activity 
compared to its 

intended purpose”
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Sediment Case Study Sediment Case Study ““PlayersPlayers””

OCFO budget process managersOCFO budget process managers
Superfund & OW/GLNPO budget Superfund & OW/GLNPO budget 
implementation managersimplementation managers
Puget Sound & Great Lakes sediment remedial Puget Sound & Great Lakes sediment remedial 
program staff, grantees, contractorsprogram staff, grantees, contractors
Region 10 & GLNPO data quality staffRegion 10 & GLNPO data quality staff
Superfund & GLNPO data base managers Superfund & GLNPO data base managers 
Superfund & GLNPO staff who report measuresSuperfund & GLNPO staff who report measures

4/08 6

Quality System GuidanceQuality System Guidance
Performance management (CFO)Performance management (CFO)

2007 Development Guide Part 22007 Development Guide Part 2
Guidance for Verification & ValidationGuidance for Verification & Validation
PrePre--Dissemination review (Dissemination review (IQGsIQGs))

Info management & technology (CIO 2100)Info management & technology (CIO 2100)
Data standards & other data procedures Data standards & other data procedures 
Life cycle procedures for IM/IT investmentsLife cycle procedures for IM/IT investments

EnvEnv. quality programs manual & guidance. quality programs manual & guidance
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Broad View of Quality System

OMB Circular AOMB Circular A--119 re consensus standards119 re consensus standards

Proposed Quality Policy reinforces this for EPAProposed Quality Policy reinforces this for EPA

Plan

Check

Act Do
ASQ & ISO 

quality 
standards & 
EPA 5360.1

=

4/08 8

Performance Measure Quality Cycle Performance Measure Quality Cycle -- PlanPlan

Systematic planningSystematic planning
Program staffProgram staff
StakeholdersStakeholders
IT/IM staffIT/IM staff
QA &  2QA &  2ºº data data 
expertsexperts

Measure selectionMeasure selection
Data search Data search & & 
criteriacriteria
Data storage Data storage 
decisiondecision
DocumentationDocumentation

Plan
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Performance Measure Quality Cycle Performance Measure Quality Cycle -- DoDo
ImplementationImplementation

Data collectionData collection
Calculate Calculate 
measurement measurement 
valuevalue

Screen data for Screen data for 
meeting criteriameeting criteria

Quality oversight by Quality oversight by 
measure ownersmeasure owners

Suitability of measure Suitability of measure 
and data (internal and data (internal 
evaluation)evaluation)

Do

4/08 10
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Performance Measure Quality Cycle Performance Measure Quality Cycle --
CheckCheck

IQG product preIQG product pre--
dissemination reviewdissemination review

External reviewsExternal reviews
OMB PARTOMB PART
GAO program $GAO program $
OIG data baseOIG data base
QA QA envenv. data + . data + 
data base?data base?

PP--DR compliance DR compliance 
statement & V+V statement & V+V 
documentationdocumentation

Check

4/08 12

Performance Measure Quality Cycle Performance Measure Quality Cycle -- ActAct
Iteration becauseIteration because

Strategic plan Strategic plan 
changeschanges
AccountabilityAccountability
Progression to Progression to 
outcomesoutcomes

Measure revision Measure revision 
becausebecause

Reality of dataReality of data
Different measureDifferent measure
Better definedBetter defined

Act
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Completing Life Cycle ManagementCompleting Life Cycle Management

Achieve objective, measure Achieve objective, measure 
Retire data baseRetire data base
Determine archive/record needsDetermine archive/record needs

4/08 14

Quality ConcernsQuality Concerns

Policy applicability questionsPolicy applicability questions
Congruity between measure and Congruity between measure and 
supporting datasupporting data
Completeness of referenced Completeness of referenced 
documentationdocumentation
Transparency/clarity of Transparency/clarity of 
limitations/uncertaintylimitations/uncertainty
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Getting Results Getting Results –– Filling GapsFilling Gaps

Increase involvement and communicationIncrease involvement and communication
Program office managersProgram office managers
Quality expertsQuality experts
IT/IM managersIT/IM managers
Technical expertsTechnical experts

Expand guidance linking measures and dataExpand guidance linking measures and data
Collect Collect ““goodgood”” examples of documentationexamples of documentation
Provide technical assistance, training & tools Provide technical assistance, training & tools ––
checklists, generic plans or QAPPschecklists, generic plans or QAPPs
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5/9/2008

Drinking Water Case Study:  QA 
Procedures Review

April 23, 2008
Seattle, Washington

Ron Shafer
U.S. EPA

Office of Environmental Information
Quality Staff

9 May 2008

Agenda

• Case study goals
• Case study methodology
• Selected performance measure
• Initial review of data sources and QA 

processes
• Initial review of QA process for 

performance measure reporting
• Next steps
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5/9/2008

9 May 2008 3

Goals of Case Study

• Use drinking water performance 
measures to illustrate how data are 
collected and used for EPA performance 
measures

• Identify potential improvements for data 
quality planning and procedures used in 
performance measurement reporting

• Provide recommendations for possible 
guidance under existing quality order

9 May 2008

Methodology for Case Study

1. Identify Data Sources 
2. Review
Procedures

3. Conduct 
Interviews

4. Analyze QA
Procedures

5. Identify Opportunities 
for Improvement

6. Develop Recommendations
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5/9/2008

9 May 2008

Selected Drinking Water Performance 
Measure

• Goal 2: Clean and safe water

– Objective 2.1: Protect human health by reducing 
exposure to contaminants in drinking water (including 
protecting source waters), in fish and shellfish, and in 
recreational waters

• Sub-Objective 2.1.1: By 2011, 91% of the population 
served by community water systems will receive 
drinking water that meets all applicable health-based 
drinking water standards through effective treatment 
and source water protection. 

– Drinking Water FY 2009 Performance Measure: 
89% of the population served by community 
water systems will meet all applicable health-
based drinking water standards through 
approaches including effective treatment and 
source water protection 

9 May 2008

Data Source

• Safe Drinking Water Information System - Federal 
Version (SDWIS/FED).  
– SDWIS/FED contains basic water system information, 

population served, and detailed records of violations

– SDWIS/FED has provided annual results for ten years 
and reports on a fiscal year basis

– Regulated water systems provide the initial source of 
data

– Regulatory agencies with primary enforcement 
authority for the Public Water System Supervision 
program collect the data from the regulated water 
systems
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9 May 2008

Data Flow to SDWIS/FED

• Public Water Systems
– Water Samples
– Samples to Lab

• Certified Labs
– Sampling Results

• States
– Report Violations

• EPA HQ SDWIS/FED
– National Priorities
– Public Information

• EPA Regions
– Oversight

9 May 2008

QA Procedures for SDWIS/FED

• Community Water Systems follow 
requirements of 40CFR141

• Labs must be certified

• States covered by EPA grant QA 
requirements

• EPA conducts data verifications (on-
site audits) of primacy state and 
tribal drinking water programs
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5/9/2008

9 May 2008

QA Procedures for Reporting

• V &V process
– Data Sources
– QA procedures
– Methods
– Data Quality Review
– Limitations
– Error Estimates

• Potential Issues
– Difficulty of reporting compliance statistics using 

violation data
– Planning and Data Reviews
– Transparency

9 May 2008

Challenges

• March 5, 2004 IG Report – EPA Claims to 
Meet Drinking Water Goals Despite Persistent 
Data Quality Shortcomings
– Accuracy and Completeness of 

SDWIS/FED Data
– Issue Never Fully Addressed by OW

• September 21, 2006 IG Report – Promising 
Techniques Identified to Improve Drinking 
Water Laboratory Integrity
– Potential Impact of Poor Data Quality on 

Human Health
– Oversight and Policy 
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5/9/2008

9 May 2008

Opportunities

• Performance Measure Development and Reporting
– Data Collection and Analyses

• QA Plans
• Audits and Corrective Actions
• Lab SOPs

– Measure Reporting
• V&V:  QA Procedures, Quality Review, Error 

Estimate and Limitations
• Potential Benefit to the Process:

– Clarify that Performance Measurement 
Reporting is covered by QS

– Planning Documentation
– Data Quality Reviews and Documentation

9 May 2008

Next Steps

• Identify areas where more 
information is needed

• Identify potential interviewees

• Conduct interviews

• Analyze existing QA procedures

• Develop recommendations
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Reviewing QA Procedures for 
Performance Measures: Drinking Water 
Case Study

Presentation for Quality Conference
April 23, 2008
Seattle, Washington Presented by Ron Shafer

U.S. EPA Office of 
Environmental Information
Quality Staff

202-564-5173
shafer.ronald@epa.gov

Cover by Presentation

• Case study goals
• Case study methodology
• Selected performance measure
• Initial review of data sources and QA processes
• Initial review of QA process for performance measure reporting
• Next steps
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Goals of Case Study

• Use drinking water performance measures to illustrate how data 
are collected and used for EPA performance measures

• Identify potential improvements for data quality planning and 
procedures used in performance measurement reporting

• Provide recommendations for possible guidance under existing 
quality order

Methodology for Case Study

1. Identify Data Sources 2. Review
Procedures

3. Conduct 
Interviews

4. Analyze QA
Procedures

5. Identify Opportunities 
for Improvement

6. Develop Recommendations
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Selected Drinking Water Performance Measure

• Goal 2: Clean and safe water

• Objective 2.1: Protect human health by reducing exposure 
to contaminants in drinking water (including protecting 
source waters), in fish and shellfish, and in recreational 
waters

•Sub-Objective 2.1.1: By 2011, 91% of the population served by 
community water systems will receive drinking water that 
meets all applicable health-based drinking water standards 
through effective treatment and source water protection. 

• Drinking Water FY 2009 Performance Measure: Percent of the 
population served by community water systems that meet all 
applicable health-based drinking water standards through 
approaches including effective treatment and source water 
protection 

Data Source for Drinking Water Performance Measures

• Safe Drinking Water Information System - Federal Version 
(SDWIS/FED).  

• SDWIS/FED contains basic water system information, population 
served, and detailed records of violations

• SDWIS/FED has provided annual results for ten years and reports on a 
fiscal year basis

• Regulated water systems provide the initial source of data

• Regulatory agencies with primary enforcement authority for the Public 
Water System Supervision program collect the data from the regulated 
water systems
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Data Flow to SDWIS/FED

• Public Water Systems
• Water Samples
• Samples to Lab

• Certified Labs
• Sampling Results

• States
• Report Violations

• EPA HQ SDWIS/FED
• National Priorities
• Public Information

• EPA Regions
• Oversight

Quality Procedures for Data Reported to SDWIS/FED

• Community Water Systems follow requirements of 40CFR141

• Labs must be certified

• States covered by EPA grant QA requirements

• EPA conducts data verifications (on-site audits) of primacy state 
and tribal drinking water programs
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QA Procedures for Reporting Measure to OCFO

• V &V process

• Difficulty of reporting compliance statistics using violation data

• Transparency Issues

Challenges

• March 5, 2004 IG Report – EPA Claims to Meet Drinking Water Goals 
Despite Persistent Data Quality Shortcomings

• Accuracy and Completeness of SDWIS/FED Data
• Issue Never Fully Addressed by OW

• September 21, 2006 IG Report – Promising Techniques Identified to 
Improve Drinking Water Laboratory Integrity

• Potential Impact of Poor Data Quality on Human Health
• Oversight and Policy 
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Opportunity for Continual Improvement

• Performance Measure Development and Reporting
• Data Collection and Analyses

•QA Plans
•Lab SOPs
•Audits and Corrective Actions

• Measure Reporting
•V&V:  QA Procedures, Quality Review, Error Estimate and Limitations
•Potential Benefit to the Process:

• Clarify that Performance Measurement Reporting is covered by QS
• Planning Documentation
• Data Quality Reviews and Documentation

Next Steps in Developing Case Study

• Identify areas where more information is needed

• Identify potential interviewees

• Conduct interviews

• Analyze existing QA procedures

• Develop recommendations
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