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6.b  Quality Management Plan 
 
6.b.1.  Summary: The researchers participating in this Center are strongly committed to good 
science and aggressive quality management (QM) practices. Our commitment is documented by 
developing integrated quality management practices for our monitoring and measurement 
activities, statistical analysis and mathematical modeling within our purview. These QM 
practices are specifically designed to generate and process data of known and appropriate 
quality. This Quality Management Plan (QMP) summarizes the Quality Assurance (QA) 
structure of the Center, and identifies the quality control responsibilities of all researchers 
operating under the Center. The QM Program described by this QMP will be administered by the 
QA Officer, who will report directly to the Center Principal Investigator/Director. Each of the 
Principal Investigators (PI) of the five research Projects and four Cores under this Center will be 
responsible for administering the quality assurance efforts necessary to obtain data of sufficient 
quality to meet the defined data quality objectives.  We have organized an internal audit system 
to document these efforts. The frequency and specific points of evaluation of these audits will be 
designed during the development of individual Quality Assurance Project Plans (QAPP) for data 
collection efforts or Research Plans (RP) for epidemiological and exposure modeling efforts 
(projects using secondary data) for each study. Under our quality management structure, the 
QAPPs and RPs are prepared by the individuals who are directly involved with the research.  We 
use the specific plan preparation as a planning tool, so that the research team fully understands 
all research tasks including equipment, personnel and data security needs, sample and data 
storage and handling requirements, data streams and quality control checks. QAPPs are formal 
documents and will be in place prior to data collection.  Research plans are less formal working 
documents and are developed during investigator project meetings and are constantly evolving 
during the analysis and meeting process.  
 
6.b.2.  Organization and Management 
 
6.b.2.1 The Center’s QA Organizational structure is shown in the organizational chart in Figure 6.b.1.  
 
6.b.2.2 Responsibilities: The Center Director will have ultimate responsibility over all the 
Center QA activities. The Center QA officer will be responsible for implementing the QM 
program. The QA Officer’s main tasks are: 1) prepare and implement the Center’s QA Program; 
2) provide technical assistance and guidance to Center researchers in the preparation project and 
research plans and SOP’s; 3) review and evaluate project plans and SOPs, including audit 
programs; 4) coordinate and document response actions; 5) manage the audit program, to 
manage human subjects protection program; and 6) provide technical assistance to Center 
researchers in preparation of human subjects applications. The Center’s Administrator will be 
responsible for archiving all quality-related and human subjects’ related documents and 
forwarding relevant documents to the EPA. To facilitate compliance with the various data use 
agreements each project will have its own data management system specific to the data use 
agreement. The QA Officer will be responsible for compiling the individual project Data 
Management Plans (DMPs) (prepared by the project data managers) into an overall center DMP 
for the Center.  
  
Research Project QM Responsibilities include the following:  
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1) Each Research Project that generates environmental data shall develop and implement a 
QAPP addressing the major elements contained in EPA guidance document EPA QA/G5 “EPA 
Guidance for Quality Assurance Project Plans”, and shall ensure that adequate resources (both 
monetary and staff) are provided to support the QM, QA, QC objectives of the QAPP. The 
QAPP should specify the procedures needed to assure the generation of quality data. All 
laboratories analyzing research samples must have a written QA Program or Laboratory Standard 
Operating Procedures addressing the major elements of: EPA-910/9-92-032 “Guidance on the 
Preparation of Laboratory Quality Assurance Plans” and EPA QA/G6 “Guidance for the 
Preparation of Standard Operating Procedures  for Quality Related Documents”.  
2) All research projects shall have a designated PI, Project Manager and QC Reviewer. The PI is 
responsible for the overall project. The project manager is responsible for the day-to-day 
operation of the project and the quality control reviewer is responsible to perform the periodic 
audits as identified in the QAPP. Institutional Review Board approval or exemption will be 
obtained by all institutions participating in each project that involves data from human subjects. 
3) All environmental data generated shall be of known and acceptable quality. The data quality 
information developed with all environmental data shall be documented and available. The flow 
of data and the validation steps for each data stream shall be identified in the QAPP.  
4) QA oversight for each epidemiologic or exposure modeling project is through academic peer 
working groups. These informal working groups have a collaborative non-hierarchical 
organizational structure which allows for the exchange of ideas necessary to develop appropriate 
models and refine the RP.   
5) Training requirements and a plan for documenting required training of all personnel collecting 
or analyzing data on the project shall be included in the project plan.  All Investigators will 
maintain their individual IRB training requirements current throughout the project. 
6) The intended use(s) of the data will be defined before the data collection effort begins, so that 
appropriate QM measures may be applied to ensure a level of data quality required. The Project 
PI shall be responsible for determining the appropriate QM practices, using the DQO process for 
each QAPP. The intended data uses, level of quality, specific QM activities, and data acceptance 
criteria needed to meet the data quality needs of these uses shall be described in each QAPP. The 
QAPP shall be reviewed at least annually, by the QA Officer and updated as required.  
7) The Center review process for publications and reports requires the lead author on the paper or 
report to be responsible for the overall product. The co-researchers provide critical reviews of the 
work through an iterative process, initially through reviews of preliminary analyses. Once it is 
determined that the analysis warrants publication, the lead researcher prepares a draft of the 
paper. The paper is reviewed by the co-investigators until all are satisfied. The number of 
iterations varies but on average there are three iterations. All manuscripts must be reviewed and 
approved by the Center Directors. Once internal reviewers have been satisfied, the paper is then 
presented to a journal, upon which an external review of the paper is undertaken. If and when the 
external reviewers are satisfied, the paper is published and deemed complete. 
6.b.2.2 Center Communications:  Center PIs along with relevant key study personnel (as 
required), will attend weekly center meetings. These meetings are established to plan and/or 
discuss progress on each research project, evaluate how any recent publications or findings affect 
the proposed research, and collaborate on redesigning or expansion of research activities to make 
best use of these findings. All issues pertaining to QA/QC and associated response actions shall 
be brought up at these meetings, so that the impact on the data quality objects for the study can 
be fully assessed. Communications with the EPA shall be done through the Administrative Core. 
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6.b.3. Proposed Quality System: The Center’s QM program will consist of periodic program 
audits in combination with a series of pre-defined systems audits covering the various 
environmental and health aspects of each specific project. Semi-annual performance audits will 
be conducted of the laboratories during the laboratory analysis effort.  

6.b.3.1 Program and Systems Audits: QM Program audits of the Center will be performed by 
the QA Officer and approved by the Center Director. QM systems audits of study exposure and 
health assessments will be performed by individual study team members, pre-designated in the 
QAPP, and not directly involved in the specific data collection effort but who are familiar with 
the analysis being audited. An over-arching QA effort is proposed. The effort incorporates 
several important qualities: 1) performance of QA efforts by an Investigator removed from 
immediate field operational responsibilities in the project but experienced in the critical facets of 
both the exposure and health assessment fields; 2) a discrete but interlocking series of QA tasks 
performed to establish overall project veracity; 3) a timely and focused QA scope of work. In 
this manner, there will be a discrete separation of functional project responsibilities within the 
overall project. Table 6 b 1, lists the frequency of the required program and systems audits.  

6.b.3.2 Data Quality Audits (DQA):  All environmental measurements will have a monthly 
DQA to assure that pre-set criteria for completeness, LOD, precision, and maximum sample 
holding time are being met. Should in any month, the pre-established quality criteria not be met, 
a predefined series of response actions will be implemented to identify and correct the cause.   
These DQA will be automated in the database, assuring that any deviations of the proposed data 
quality will be quickly identified and corrected, and thereby assuring consistent data quality 
throughout the entire data collection effort. These automated data quality reports will be 
reviewed monthly during the data collection and analysis period. At a minimum, our target is to 
collect 10 percent blank and 10 percent duplicate samples for all parameters of integrated 
samples. However, we may increase the number of blanks and duplicates to assure sufficient 
numbers of these samples are available monthly for the data quality audits. 

Table 6.b.1: Program and Systems Audits 
Program Audits Frequency Exposure Assessment 

Systems Audits 
Frequency 

Quality Management 
Program 

Initial and 
Annual  

Review of QAPPs and 
SOP’s 

Initial and 
Annual  

Data Management Program  
(overall and by Project) 

Initial and 
Annual  

Review of field operations  Semi 
Annually 

Human Subjects Protection  
Program (IRB and HIPPA) 

Initial and 
Annual  

Harvard Environmental 
Laboratory 

Annual 

Training Program for field 
and laboratory technicians 

Initial and 
Annual  

Field Data sets and Code 
books 

As finalized 

Data Sharing Agreement 
Management Program  

Initial and 
Annual  

Laboratory and field data 
management 

Semi-
annually 

Animal Protection Program  Initial and 
Annual  

Outdoor Monitoring 
stations 

Semi-
annually  

6.b.3.3 Data Management: The Data Management Plan (DMP) will establish an overall plan for 
the data management requirements for each project. The purpose of the DMP shall be to provide 
the necessary management and control of the data items. The DMP will cover the following 
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topics: file structure; file and variable naming conventions; data integrity; code book 
requirements; variable construction documentation; and integration of the various data sources. 
All data collected for the study will be recorded directly, accurately, promptly, and legibly. The 
individual(s) responsible for data integrity, computerized and hard copy, will be identified in the 
DMP.  Procedures used to verify and promote the quality and integrity of the data will be 
outlined in writing. A historical file of these procedures shall be maintained, including all 
revisions and the dates of such revisions. Any changes in data entries shall be documented. The 
DMP will include data storage and manipulation guidelines to assure a consistent data set. For 
data covered by data sharing agreements, a written plan will be prepared to control data access 
and assure compliance with contractual obligations and the archiving or destruction requirements 
of the agreements will supersede the requirements of the DMP.  

6.b.4.  Project or component Specific Quality Assurance: Projects 2,3,4,5 and the Biostatistics 
Core will be using secondary health outcomes data obtained from other studies or Agencies and 
combine the data with exposure data obtained from the Exposure Core. The PI’s for these studies 
are responsible for validating and reviewing this secondary data. These are primarily 
epidemiological or exposure modeling efforts in which a research plan is a more appropriate 
planning tool than a QAPP.  The quality related documents for each project are listed in Table 
6.b.2. Information on sample size and statistical power can be found in each of the project 
sections. These studies often require the development of new methodological innovations or 
applications of new methods from the statistical literature.  Techniques suggesting a better 
approach to answering research questions may become available only after the research project is 
started.  Procedures are in place, defining the required review process to accommodate this 
iterative process yet assuring the required quality of the analysis. 

6.b.5. Documentation and Records: There will be secure archives for the orderly storage and 
expedient retrieval of all study related material. An index will be prepared to identify the 
archived contents, to identify their location, and to identify by name and location any materials 
that by their general nature are not retained in the study archive. Access to the archives shall be 
controlled and limited to authorized personnel only. Archiving procedures and requirements will 
be described in the DMP. 

Table 6.b.2 Quality related documents by project 
Project 1 Blood Pressure Telemetry (SOP) Project Specific DMP 

Project Plan (QAPP) Projects 2,3,4,5 Exposure Core 

Project Specific DMP Research Plans SOP regional samples 

Animal Protocol Project Specific DMP Laboratory SOPs 

Organ Chemiluminescence (SOP) Data codebook or dictionary Sample Handling SOP 

Microspheres (SOP) Authorized Data User Log DMP 

H-pathology/morphometry (SOP) Data Validation Plan Data Validation Plan 

Exposure Characterization (SOP) Data Use Agreement SOP Research Plan  

PFT (SOP) Biostatistics Core Engineering Core 

Blood Chemistry and  
Blood Cytology(SOP) 

Research Plan for Exposure 
Modeling 

Validation report for 
new technology 
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