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F. PROTOCOL FOR EVALUATING DATA USABILITY FOR HISTORICAL 
DATA SETS 

F.1 INTRODUCTION 

A number of historical data sets exist for the Housatonic River. These data sets need to be 

evaluated to determine if and how the data may be used in the ongoing EPA Supplemental 

Investigation, which includes the Modeling Study and the Human Health and Ecological Risk 

Assessments. The evaluation process needs to be both rigorous and transparent. This appendix 

establishes six criteria that could be used to determine the usability of data sets. Guidance on the 

application of these criteria is also presented. 

The process for evaluating data sets against the six criteria is summarized in Figure F-1, 

“Proposed Decision Criteria Matrix.” The six criteria are similar to those described in EPA’s 

Guidance for Data Useability in Risk Assessment (99-0086), but have been modified to better 

adhere to the needs of the Housatonic River Project. EPA Criterion III (“Data Sources”) was 

found to be not applicable because it deals with determining whether a single study is 

sufficiently comprehensive to have considered all or most contaminants of potential concern. 

Because this issue has already been sufficiently investigated using the current data, it is not a 

factor in evaluating the usability of historical data sets. Criterion 6 in Figure F-1, which does not 

appear in the EPA guidance, was created to allow consideration of the age of a data set and to 

allow a somewhat more subjective evaluation of the apparent overall quality of the study from 

which it was developed. Each of the six criteria is defined in terms of four levels of usability: 

 Level A: Acceptable, unrestricted use 
 Level B: Acceptable, use with caution, some use restrictions may apply 
 Level C: Conditionally acceptable for limited uses 
 Level D: Not acceptable 

 
The remainder of this appendix provides detailed guidance for evaluating each data set and 

assigning a score for each criterion. In addition to a separate score for each criterion, the data set 

will be assigned an overall score that will be equivalent to the lowest score applied to 



Figure F-1  Proposed Decision Criteria Matrix for Evaluating Usability of Historical Data

Contract No.: DACW33-00-D-0006
DCN: GE-021601-AAHM

Date: 03/01
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Level A - Acceptable, 
Unrestricted Use

Level B - Acceptable, 
Use with Caution, Some 
Use Restrictions May 
Apply

Level C - Conditionally 
Acceptable for Limited 
Uses

Level D - Not Acceptable

Criterion 1:  Overall 
Quality of and Level of 
Detail in Report(s)

Accompanying report provides 
complete description of study 
design with justification and 
rationale.

Report is generally complete 
and well-written but lacks 
sufficient detail in a few areas.

Accompanying report is 
incomplete but does provide 
sufficient information for one or 
more parameters of interest.

No information available on 
background and conduct of 
study.

Criterion 2:  Formal 
Documentation of 
Procedures

Work Plan, Quality Assurance 
Plan, chain-of-custody records, 
SOPs, and similar field and 
laboratory documentation exist 
and are available for review.

Documentation exists for most 
areas but is insufficient or 
lacking in a few areas 
considered non-critical.

Documentation generally not 
available but sufficient 
information is known or 
available via other sources to 
establish validity of field and 
analytical procedures.

Documentation non-existent, 
not available for review, or 
status unknown.

Criterion 3:  Analytical 
Methods Used and 
Detection Limits 
Achieved

Analytical procedures follow 
documented standard methods 
such as EPA or ASTM.

Analytical procedures non-
standard but sufficiently 
documented to establish 
validity of and ensure 
confidence in data.

Analytical procedures non-
standard and not well-
documented, but data are 
believed to be valid due to 
other information provided.

Insufficient information 
provided or available via other 
sources to establish validity of 
data.

Criterion 4:  Data 
Review, Validation, and 
Quality Assurance

Study incorporated all or most 
of the full range of QA/QC 
procedures, e.g., blanks, 
spikes, dups, data review, and 
data validation.

Study generally employed and 
documented established 
QA/QC procedures but did not 
conduct data validation.

Non-standard or incomplete 
QA/QC procedures were 
followed.

No QA/QC procedures 
employed or documented.

Criterion 5:  Assessment 
of Data Quality 
Indicators

Study had established DQIs 
and data substantially meet all 
acceptability criteria for 
completeness, comparability, 
representativeness, precision, 
and accuracy.

DQIs not established, but data 
appear to meet minimum 
standards for DQIs.

DQIs not established; data 
appear to not satisfy minimum 
standards for one or more non-
critical DQIs.

Data fail to meet minimum 
standards for one or more 
critical DQIs, or not possible to 
evaluate DQIs.

Criterion 6:  Data History 
and Overall Apparent 
Data Quality

Data are recent (i.e., within 
past 5 years), reported in 
standard units, and are 
reasonable and internally 
consistent.  Methods followed 
meet current standards for 
scientific investigation and 
were followed consistently. 

Data appear to be of 
acceptable quality but derive 
from a study conducted prior to 
1995.  Methods may not meet 
current standards but are 
judged to have produced data 
equivalent to current 
methodologies. 

Portions of the data appear to 
be of questionable quality due 
to age, changes in methods, 
and/or failure to follow current 
standards for scientific 
investigation.

The overall data quality is 
questionable due to outmoded 
methodologies, poor 
performance, and/or apparent 
lack of consistency with current 
standards.

MK01|O:\20122001.001\QAPP\QAPP Matrix.xls
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any single criterion, e.g., a data set that is ranked Level A for four of the criteria and Level B for 

two would be considered Level B overall. 

F.2 CRITERION 1: OVERALL QUALITY AND LEVEL OF DETAIL IN REPORTS 

This criterion applies to the technical report and/or narrative that accompanies a data set. This 

information is needed to evaluate the study design and procedures, allowing a determination of 

the likely overall quality of the data. It also allows the data evaluator to determine if the 

procedures were followed properly or if there were any deviations from the work plan. In 

general, the more of this type of information that is provided to support a data set, the greater the 

degree of confidence in the data. Isolated data sets, i.e., those that are not supported by sufficient 

background information, cannot be evaluated for usability and therefore cannot be considered 

usable. 

As will be the case for all criteria outlined in this appendix, four different conditions are 

described that result in a data set being scored from Level A (the highest score, indicating a data 

set can be used without restriction) to Level D (not usable). Data evaluators should follow these 

descriptions when scoring data sets. It is recognized that this process is somewhat subjective and 

evaluators are expected to use professional judgment in awarding a score. 

F.2.1 Level A: Acceptable, Unrestricted Use 

For this criterion, a Level A data set must be accompanied by a narrative report that provides 

complete details of the study design and includes at least some discussion of the underlying 

reasons for selecting the stated sampling locations and methods. The sampling locations must be 

provided accurately and precisely and the procedure(s) used to locate the stations should also be 

provided. The analytical methods followed should be fully described, including supporting 

information such as detection limits, qualifiers, and procedures for handling non-detects. 

F.2.2 Level B: Acceptable, Use With Caution, Some Use Restrictions May Apply 

A Level B data set is one accompanied by a narrative report that generally provides an adequate 

description of the study and its methods, but does not meet the stringent requirements for Level 
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A. Examples of deficiencies that might cause a report to be downgraded to Level B would 

include failure to specify how sampling stations were located, or failure to specify how non-

detects were treated. In such cases, the data are considered to be generally usable, but some 

consideration should be given to the potential for reaching erroneous conclusions if, to continue 

with the two previous examples, the sampling locations were only approximately located or if 

non-detects were reported as blanks or zero values. This evaluation can only be performed in the 

context of the actual use of the data. 

F.2.3 Level C: Conditionally Acceptable for Limited Uses 

The intention of the Level C score for this criterion is to identify data sets that are accompanied 

by reports that are largely insufficient for proper evaluation, but which may contain data on 

parameters for which such limitations are less important and which therefore may be used. It is 

also intended to apply to data sets that may have certain critical historical data that are necessary 

for a particular study and cannot be obtained from another source. In such cases, the investigator 

must proceed carefully and understand the limitations that will likely be imposed on the 

conclusions. 

F.2.4 Level D: Not Acceptable 

Level D data sets will in general exist independently of a written narrative report and will 

therefore not be reliable in regard to design and methodology. Such data sets should not be used. 

F.3 CRITERION 2: FORMAL DOCUMENTATION OF PROCEDURES 

This criterion applies to what is thought of as “formal” Quality Assurance documentation that is 

currently required for all studies done under contract to EPA and is also typically prepared for 

studies that have a reasonable probability of being closely scrutinized, particularly as part of 

legal proceedings. This documentation consists of four general types of records: Work Plans 

and/or Quality Assurance Project Plans (QAPP), chain-of-custody, standard operating 

procedures (SOP) or protocols, and field/analytical records. 
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Work Plans, which may be separate from or combined with a QAPP, describe the procedures to 

be used in a study to ensure that the work is conducted properly and completely. They are 

expected to be complete and prepared in sufficient detail so that different properly trained 

professionals could conduct the work scope in exactly the same manner. 

Chain-of-custody, at a minimum, allows the reviewer to ensure that a data point is clearly linked 

to a particular geographic location and date/time. So-called “full-scale” chain-of-custody is the 

documentation that also ensures a particular sample has been handled properly and not tampered 

with. In general, full-scale chain-of-custody is necessary for enforcement or cost recovery. 

SOPs or protocols are written detailed procedures that describe clearly how the components of a 

study (typically field and laboratory procedures) are to be carried out. In general, the term SOP 

applies to “standardized” procedures that are usually part of a company’s routine way of 

conducting business; protocols are specialized or nonroutine procedures that may be prepared for 

a specific project or task. The same level of detail applies to both, and the two terms are intended 

to be equivalent for the purposes of this data evaluation. SOPs/protocols may be incorporated 

into Work Plans or QAPPs or may be stand-alone documents. 

Field and analytical records are less standardized, but are intended to provide a permanent record 

of what was actually done as part of the study. Such records may be critical to resolving issues in 

data interpretation and are necessary if a data set is to achieve a Level A rating. 

F.3.1 Level A: Acceptable, Unrestricted Use 

To achieve a Level A rating, a data set must be accompanied by the full suite of documentation 

described above, including full-scale chain-of custody. 

F.3.2 Level B: Acceptable, Use with Caution, Some Use Restrictions May Apply 

Level B for this criterion is intended to describe data sets that in general have the documentation 

described above, but for which the documentation may be insufficient, inadequate, or poorly 

prepared in some areas that are deemed to be noncritical. For example, a data set that appears to 

have SOPs in place for the majority of the field procedures but is lacking SOPs for all may be 

graded Level B. Similarly, a data set that was sent to a recognized analytical laboratory and 
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analyzed using standard procedures may be graded Level B even if the actual SOP from the 

laboratory cannot be obtained. This rating would also apply to data sets for which the necessary 

documentation is not currently available but can be easily accessed or provided by a third party if 

necessary. 

F.3.3 Level C: Conditionally Acceptable for Limited Uses 

Level C for this criterion is primarily intended to apply to data sets that are lacking much of the 

necessary documentation but are believed to be of high quality because of our knowledge 

regarding the source, i.e., the company or principal investigator. It is also intended to apply to 

data derived from recognized laboratories that may no longer be in business or may be difficult 

to correspond with for other reasons. In these cases, it is assumed that the study was conducted in 

a manner consistent with a documented Level A or B study, but the documentation was never 

prepared or is otherwise unavailable. 

F.3.4 Level D: Not Acceptable 

Data sets for which none or very little of the required documentation is available and about 

which there is insufficient information to qualify for Level C are not acceptable for use. 

F.4 CRITERION 3: ANALYTICAL METHODS USED AND DETECTION LIMITS 
ACHIEVED 

This criterion concerns both the actual analytical methods used to develop the data and the 

application of those methods to achieve sufficiently low detection limits. In general, it is 

preferable that the methods used in a study are routine and federally documented. In practice, 

this means either approved EPA methods or ASTM methods, with the EPA methods generally 

being preferred. Although other types of analytical methods may be usable for particular studies 

if properly documented, there is an element of uncertainty introduced. 

Detection limits actually achieved must be sufficiently low in comparison with concentrations 

that are known or likely to be of concern for the particular study. The general expectation is that 

the Sample Quantitation Limit (SQL) should be below the concentration of concern, which 

dictates that the Method Detection Limit (MDL) should generally be less than 20% of the 
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concentration of concern. MDLs and SQLs near the concentration of concern introduce 

additional uncertainty and may also compromise the identification of particular analytes. 

F.4.1 Level A: Acceptable, Unrestricted Use 

To achieve a Level A rating, all analytes of interest in the data set must have been quantified 

using standard EPA-approved analytical methods current as of the date the study was conducted, 

or well-documented and accepted ASTM methods. MDLs achieved must be as specified in the 

method descriptions. For truly unrestricted use, the SQLs should be at or below concentrations 

known or expected, based on other information such as EPA guidance or criteria, to be of 

concern. 

F.4.2 Level B: Acceptable, Use with Caution, Some Use Restrictions May Apply 

The Level B rating for this criterion is intended to apply to those data sets that were developed 

using nonstandard methods, but which have been sufficiently documented to satisfy the 

evaluators that the data are equivalent in quality to data developed using EPA or ASTM 

methods. Level B data sets for this criterion would also include data that were analyzed by EPA 

or ASTM methods that have since been revised to improve detection limits or analyte 

identification but which were current at the time of the study. Implicit in this criterion is the 

assessment that the modification to the procedures does not in some way invalidate the previous 

version of the method. 

F.4.3 Level C: Conditionally Acceptable for Limited Uses 

Level C data sets for this criterion would include data that were developed using nonstandard 

methods that have not been well-documented but which are believed to be of sufficient quality to 

be used in limited applications. In general, this level is intended to apply to data sets that might 

have been developed using experimental or developmental methods by highly qualified firms, 

laboratories, or individuals. 
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F.4.4 Level D: Not Acceptable 

Data sets developed using unknown analytical methods, developed using nonstandard or poorly 

documented methods about which nothing more is known, or data sets developed using known 

unsatisfactory methods will be judged to be not acceptable. 

F.5 CRITERION 4: DATA REVIEW, VALIDATION, AND QUALITY ASSURANCE 

This criterion deals with the range and variety of QA and QC methods available to ensure that 

the data are of known quality. These include such methods and procedures as blank samples, 

spikes, and duplicates. Furthermore, it also concerns the review conducted on the data following 

receipt from the analytical laboratory; such review typically falls into two categories: review and 

formal validation. The latter usually requires that the appropriate QC procedures were built into 

the sample collection and analysis process. 

F.5.1 Level A: Acceptable, Unrestricted Use 

The Level A rating for this criterion is reserved for data sets that have undergone a formal 

validation process. Although it is preferable that all data in the data set were part of batches that 

were formally validated, it is acceptable if the level of validation was reduced to a subset of the 

data for well-documented reasons consistent with known quality of laboratory performance. For 

example, the WESTON tissue data being developed by Texas A&M Geochemical and 

Environmental Research Group (GERG) would be considered a Level A data set in spite of the 

fact that currently only approximately 15% of the data receive formal validation. This reduction 

was warranted by consistently high performance at GERG, which allowed the level of validation 

to be reduced as a cost-saving measure. 

F.5.2 Level B: Acceptable, Use with Caution, Some Use Restrictions May Apply 

Level B data sets are those that have been subjected to a rigorous data review and have been 

fully described and documented, but which have not received formal data validation. Such a 

review would typically include examination of completeness and should be accompanied by data 

for blanks and duplicates. It is assumed that a Level B study would have been conducted with 
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established written QA/QC procedures and that the review is conducted to ensure compliance 

with these procedures. 

F.5.3 Level C: Conditionally Acceptable for Limited Uses 

A rating of Level C will be applied to data sets that have received limited documented review or 

for which QA/QC procedures were not properly specified, but which are believed to be of 

reasonable quality due to other known factors. 

F.5.4 Level D: Not Acceptable 

Data sets that have received no documented review or for which the level of review is not known 

will be considered unacceptable for use. 

F.6 CRITERION 5: ASSESSMENT OF DATA QUALITY INDICATORS 

Data quality indicators (DQIs) are a means of defining data quality in terms of data quality 

objectives. This criterion is concerned with the following five DQIs: precision, accuracy, 

representativeness, completeness, and comparability (PARCC). As part of the evaluation of a 

data set for Criterion 5, each of these DQIs must be evaluated against the goals established in the 

planning phase of the study. A detailed description of the individual DQI and their application is 

beyond the scope of this criteria support document but is readily available from EPA and other 

sources. 

F.6.1 Level A: Acceptable, Unrestricted Use 

To achieve a rating of Level A, data sets must have been developed as part of a study that had 

predefined DQI for all or most of the five parameters. Furthermore, each DQI should have been 

substantially achieved by the study. Alternatively, if a study failed to achieve one or more of its 

established DQI but then discussed the implications of that failure and concluded that the DQOs 

were still achieved, that study could also receive a Level A rating at the discretion of the 

evaluator. 
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F.6.2 Level B: Acceptable, Use with Caution, Some Use Restrictions May Apply 

For this criterion, Level B is intended to apply to data sets that were developed without formal 

DQIs being established as part of the planning process, but which did evaluate (or allow the 

evaluator to obtain) the DQIs achieved after the fact. In effect, this rating indicated that DQIs 

were achieved that were consistent with those for Level A data sets and that would likely have 

been established had the planning process included them. 

F.6.3 Level C: Conditionally Acceptable for Limited Uses 

Level C data sets include those that also did not have DQI established in the planning phase of 

the study and, furthermore, appear to have not satisfied what might be considered reasonable 

standards for one or more of the noncritical DQI parameters (i.e., completeness, comparability). 

For example, 90% is a typical completeness goal. A data set that established a completeness goal 

of 90% and achieved it would (for this one parameter) be considered Level A. A data set that 

achieved 90% completeness in the absence of a specified goal would be Level B. A data set that 

achieved 70% completeness would be Level C. Data from such a data set may be used if, at the 

discretion of the investigator, the failure to achieve a reasonable completeness did not unduly 

bias the data for a particular analyte. 

F.6.4 Level D: Not Acceptable 

Data sets are considered to be Level D for this criterion if it is not possible to evaluate the typical 

DQIs or if the study failed to achieve a reasonable result for one or more of the critical DQIs. 

F.7 CRITERION 6: DATA HISTORY AND OVERALL APPARENT DATA QUALITY 

This criterion is somewhat more subjective than the preceding ones and is intended to allow the 

evaluator to exercise a greater degree of professional judgment regarding a data set. Because of 

changes in methodology, both field and analytical, and the (often) inability to obtain answers to 

specific questions for older data sets, their use can be questionable. This criterion also recognizes 

that trained evaluators may use many indicators, including personal knowledge of individuals 

and organizations, that are not easily captured in an objective rating scheme. 
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F.7.1 Level A: Acceptable, Unrestricted Use 

Level A will apply only to data sets developed in whole or in substantial part recently, defined as 

within the last 5 years, and for which the evaluator has no reason to question their validity. In 

addition, to qualify for Level A, the study that produced them must have used methods that are 

consistent with current practice and there should be some objective indication that the proposed 

methods were actually followed conscientiously by the individuals conducting the work. In 

effect, this rating indicates that the study is fully equivalent to the work currently being 

conducted by WESTON and its subcontractors. 

F.7.2 Level B: Acceptable, Use with Caution, Some Use Restrictions May Apply 

Level B for this criterion is essentially equivalent to Level A, but the study and data are older 

than 5 years or the stringent standards of Level A with regard to methods and practices either are 

not satisfied or cannot be determined. To qualify for Level B, however, the study must still have 

produced data that are equivalent to what would have been produced using current 

methodologies. Nonetheless, investigators should examine such data sets carefully to ensure that 

the particular data and data uses would not be invalidated by the age of the data. 

F.7.3 Level C: Conditionally Acceptable for Limited Uses 

Level C applies if, in the professional opinion of the evaluator, portions of the data appear to be 

of questionable quality based primarily on the methods used and/or the apparent adherence to 

those methods during the performance of the work. Other data from the study may be usable, but 

investigators should exercise caution and should use such data only if necessary. 

F.7.4 Level D: Not Acceptable 

Data sets will be considered not acceptable if, in the professional opinion of the evaluator, the 

data are of questionable quality due to methodology or any other reason. This assessment may be 

made in spite of acceptable performance on any or all of the more objective criteria discussed 

above. 
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