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FOR ENVIRONMENTAL DECISION MAKING AT THE 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Chris Sutton. Manager, Environmental Division, Barbara Campbell, 
Supervisor, Environmental Division, Raymond J. Danahy, Manager, 
Environmental Division, Thomas Dugan, Senior Environmental Scientist, 
Environmental Division, F. Keith Tomlinson, Senior Environmental 
Scientist, Environmental Division, Fernald Environmental Restoration 
Management Corporation (FERMCO), P.O. Box 298704, Cincinnati, Ohio 45239-
8704 

ABSTRACT 

The Fernald Environmental Management Project is a U. S. Department of 
Energy (DOE)-owned facility located 17 miles northwest of Cincinnati, 
Ohio. From 1952 until 1989, the Fernald site provided high-purity uranium 
metal products to support United States defense programs. In 1989 the 
mission of Fernald changed from one of uranium production to one of 
environmental restoration. 

At Fernald, multiple functional programs require analytical data. 
Inorganic and organic data for these programs are currently generated by 
seven laboratories, while radiochemical data are being obtained from six 
laboratories. Before final cleanup of the Fernald site occurs, numerous 
additional laboratories may well have provided analytical data for 
environmental programs. 

Quality Assurance (QA) and Quality Control (QC) programs have been 
established to help ensure comparability of data generated by multiple 
laboratories at different times. The quality assurance program for 
organic and inorganic measurements specifies which analytical 
methodologies and sample preparation procedures are to be used based on 
analyte class, sample matrix, and data quality requirements. In contrast, 
performance specifications have been established for radiochemical 
analyses. 

A blind performance evaluation program for all laboratories, both on-site 
and subcontracted commercial laboratories, provides continuous feedback on 
data quality. The necessity for subcontractor laboratories to participate 
in the performance evaluation program is a contractual requirement. 
Similarly, subcontract laboratories are contractually required to generate 
data which meet radiochemical performance specifications. The Fernald on-
site laboratory must also fulfill these requirements. Laboratories with 
NOTICE: THIS PAPER WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED BY AN AGENCY OF THE UNITED STATES 
GOVERNMENT. REFERENCE HEREIN TO ANY SPECIFIC COMMERCIAL PRODUCT, PROCESS, OR SERVICE BY TRADE NAME, 
TRADEMARK, MANUFACTURER, OR OTHERWISE DOES NOT CONSTITUTE OR IMPLY ITS ENDORSEMENT, RECOMMENDATION, OR 
FAVORING BY THE UNITED STATES GOVERNMENT OR ANY AGENCY THEREOF. THE VIEWS AND OPINIONS OF AUTHORS 
EXPRESSED HEREIN DO NOT NECESSARILY STATE OR REFLECT THOSE OF THE UNITED STATES GOVERNMENT, OR ANY 
AGENCY THEREOF OR FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT CORPORATION, ITS AFFILIATES OR ITS 
PARENT COMPANIES. 
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persistent problems or which generate data falling outside specified 
control limits are judged to be failing to generate comparable data. 

In summary, although data used for environmental decision making purposes 
at Fernald are generated by multiple laboratories, comprehensive quality 
assurance and quality control programs have been formulated and 
implemented to ensure data comparability. 

INTRODUCTION 

Management of analytical laboratory services at a Department of Energy 
(DOE) site undergoing environmental restoration presents a variety of 
challenges. One of the major challenges is ensuring that sufficient 
analytical capacity is available to meet site customer schedule 
requirements as well as to meet performance criteria with regard to data 
quality objectives. Because of the complexity and lengthy duration of 
restoration activities at a DOE site, numerous analytical laboratories may 
be called upon to provide data during the entire cleanup phase. An 
implicit requirement for the use of multiple analytical laboratories is 
the criterion that data generated by those laboratories must be 
comparable. This paper outlines certain aspects of the program 
implemented at Fernald to assess data comparability. 

Background 

The Fernald site, formerly known as the Feed Materials Production Center, 
is a U.S. Department of Energy (DOE)-owned facility located about 17 miles 
northwest of Cincinnati, Ohio. From 1952 until 1989, the Fernald site 
provided high-purity uranium metal products to support United States 
defense programs. DOE is now conducting cleanup activities at the site 
under its Environmental Restoration and Waste Management Program. 
Environmental remedial actions at the Fernald site are being carried out 
in accordance with the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA) , as amended by the Superfund Amendments 
and Reauthorization Act of 1986 (SARA); and also in accordance with the 
Resource Conservation and Recovery Act of 1976 (RCRA) , as amended by the 
Hazardous and Solid Waste Amendments Act of 1984 (HSWA). CERCLA response 
activities are being implemented at the Fernald site pursuant to the terms 
of an Amended Consent Agreement between DOE and the U. S. Environmental 
Protection Agency (USEPA), and RCRA activities are being conducted under 
the provisions of a Consent Decree with the State of Ohio. Thus, CERCLA 
and RCRA are two principal drivers associated with analytical support 
services. In 1992 DOE implemented an Environmental Restoration Management 
Contract or ERMC approach to the Fernald site, with the Fernald 
Environmental Restoration Management Corporation (FERMCO), a wholly owned 
subsidiary of Fluor Daniel, Inc., being awarded the ERMC contractor. 
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FEMP PROGRAMS REQUIRING ANALYTICAL DATA 

Five broad functional programs require analytical data at the Fernald 
site: utilities operations and National Pollutant Discharge Elimination 
System (NPDES) operations, CERCLA characterization activities, RCRA 
characterization and monitoring activities, sitewide environmental 
monitoring, and CERCLA Treatability Studies (coordinated with DOE 
technology demonstration programs). 

Utilities and NPDES analyses are performed on waste water and discharge 
water for a series of inorganic compounds. These include nitrates, 
nitrites, total uranium, total thorium, ammonia, fluoride, metals, and 
total dissolved solids. 

Analyses associated with CERCLA activities often require a full suite of 
organic and inorganic analyses performed in accordance with EPA Sff 846 or 
Contract Laboratory Program (CLP) protocols at high data quality levels. 
Radiochemical analyses associated with CERCLA activities may include 
strontium-90; technetium-99; americium-241; cesium-137; lead-210; 
polonium-210; actinium-227; neptunium-237; radium-226, 228; thorium-227, 
228, 230, 232; uranium-234, 235/236, 238; and plutonium-238, 239/240, 241. 

Analyses conducted for RCRA operations are performed to characterize 
drummed waste and construction waste and to determine if various 
substances and materials should be classified as RCRA hazardous. Organic 
and inorganic analyses are performed in accordance with SW 846 analytical 
protocols. Additionally, Toxic Characteristic Leaching Procedure (TCLP) 
analyses are routinely performed for specific organic compounds and 
metals. 

Environmental monitoring programs at the Fernald site consist of periodic 
sampling and analysis of surface waters, ground waters, air, home owner 
wells, sediments, and selected biota to determine the impact of the site 
on the surrounding environment and to establish a baseline against which 
the progress of remediation efforts can be measured. The same types of 
organic, inorganic, and radiochemical analyses required for the CERCLA 
programs are required for these programs as well, although detection 
limits and data quality levels may be different between the CERCLA and 
environmental monitoring programs. 

Bench-scale treatability studies are initiated to determine the optimum 
chemical, physical, and engineering parameters for conducting a specific 
type of remediation; the chemical and physical characteristics of products 
resulting from remediation; and the handling characteristics of 
remediation products. Pilot-scale technology demonstration programs 
delineate the feasibility of processes prior to field implementation. 

Inorganic and organic data are currently being generated by seven 
laboratories six commercial laboratories and the Fernald on-site 
laboratory. Radiochemical data are provided by six laboratories five 
commercial laboratories and the Fernald on-site laboratory. Before final 
clean-up of the Fernald site occurs, numerous additional laboratories may 
well have provided analytical data for environmental programs. 
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COMPARABILITY 

Comparability is one of the five PARCC (precision, accuracy, 
representativeness, completeness, and comparability) parameters used as 
indicators of data quality.(1) A typical definition of comparability is 
given below: 

"Comparability is a qualitative parameter expressing the confidence 
with which sample measurement data can be compared with measurement 
data for similar samples and sample conditions." (2) 

However, such a definition is too generic to implement a practical program 
to assess data comparability for multiple laboratories. Accordingly, 
FERMCO has defined comparability (in the Femald sitewide sampling and 
analysis QA plan discussed later in this paper) in terms which provide a 
quantitative statistical basis for assessing data comparability. 

"Comparability refers to one of five elements identified by the 
USEPA to describe data quality. It is an expression of the 
confidence with which one data set can be compared to another. 
Analytical data for the same analyte generated by the same 
analytical procedure (whether by the same laboratory at different 
times or by different laboratories) are comparable provided that 
specified acceptance criteria for quality control parameters such as 
detection limits, accuracy, precision, matrix spikes, etc. are met 
or exceeded. Data for the same analytes generated by different 
analytical procedures are also comparable provided that specified 
acceptance criteria for quality control elements such as those 
listed above are met or exceeded." 

This definition of comparability has three advantages. First, it relates 
comparability to common analytical quality control parameters. This in 
turn has the benefit that common tools to assess data quality can be used 
to assess data comparability. Second, the definition implies that 
accurate and precise data are comparable; inaccurate and imprecise data 
are not. Thus, to the extent that data can be judged to be accurate and 
precise, data can also be judged to be comparable or incomparable. Each 
of the two advantages listed above provides a means of evaluating 
comparability for organic and inorganic data. Third, the definition opens 
the door for use of performance based methods by emphasizing the meeting 
of acceptance criteria for quality control parameters. The use of 
performance based methods for radiochemistry is an integral part of the 
analytical services program at Fernald as discussed below. 

DATA COMPARABILITY ASSESSMENT PROGRAM 

The program which FERMCO has implemented to address data comparability 
contains six essential elements: a quality assurance plan for 
environmental sampling and analysis, performance based methods for 
radiochemical analyses, contractual requirements for analytical 
subcontractor laboratories, performance evaluation, laboratory QA and QC 
audits, and data verification and validation. The first four of these 
elements are discussed in detail below. 
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Quality Assurance Plan 

A quality assurance plan governing all environmental sampling and analysis 
activities was implemented at Fernald. The plan consolidates QA and QC 
requirements for a variety of environmental programs. 

The functions of this QA plan are primarily three-fold: 1) to set minimum 
performance standards for sampling and analysis activities, 2) to direct 
that all Fernald environmental programs and activities follow these 
standards to ensure programmatic and temporal consistency, and 3) to allow 
data gathered under one cleanup program to be used by other cleanup 
programs. 

One of the key elements in the Fernald QA (referred to as the Sitewide 
CERCLA Quality Assurance Project Plan [SCQ]) plan that significantly 
promotes comparability of current and future data are method selection 
tables for organic, inorganic, wet chemical, and historic Fernald site 
methods. The organic, inorganic, and wet chemical methods listed in the 
method selection tables are EPA or other standard methods commonly used 
for CERCLA and RCRA activities and commonly performed by the commercial 
analytical community. EPA methods may include 200-500 series methods 
(40CFR141), 600 series methods (40CFR136), SW 846 methods (40CFR261) and 
CLP-SOW methods. Other standard methods include those listed in "Standard 
Methods for the Analysis of Wastewater" (3) , and those listed in American 
Society for Testing and Materials (ASTM) publications. 

Because of the presence of radionuclides at the Fernald site, specific 
methods have been developed for radiochemical and chemical analysis of 
certain elements (e.g. uranium and thorium). Although these methods have 
a long history of use, they have not been promulgated nor have they been 
compiled as "standard methods" due to potential limited applicability. 
These methods are called historic Fernald site methods. 

TABLE 1 gives an example of the Fernald site QA plan method selection 
tables. These tables specify which analytical methodologies and sample 
preparation procedures may be used at the Fernald site based upon analyte 
class, sample matrix, and data quality level. (Data quality levels at the 
Fernald site are called Analytical Support Levels, or ASL Levels. ASL 
Levels A, B, C, D are generally equivalent to EPA data quality levels I, 
II, III, and IV.) The primary intent of the method selection tables are 
to ensure uniformity and consistency of method selection and application. 
Such uniformity and consistency is an essential element toward the 
promotion of comparability. 

Performance Based Radiochemistrv Methods 

Unlike inorganic and organic analyses, no single compilation of 
promulgated standard methods exists for radiochemistry determinations. 
Multiple sample preparation methods and multiple instrumental detection 
techniques are available commercially for many of the radionuclide 
analytes. Additionally, standard established quality assurance/quality 
control requirements and acceptance criteria have not been established for 
environmental radiochemistry analyses. Nonetheless, inter-laboratory 
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comparison studies in performance evaluation programs have demonstrated 
that accurate and comparable radiochemical data are attainable even though 
different analytical procedures are used. 

To alleviate concerns over a potential lack of data comparability from 
multiple laboratories performing radiochemical analyses, FERMCO has 
adopted the approach of utilizing performance based methods for 
radiochemical analyses. FERMCO radiochemists (in conjunction with USEPA 
and commercial laboratory radiochemists) developed a set of performance-
based criteria which cover a range of radiochemical analytes, matrices, 
and data quality levels (ASLs). 

To establish such criteria, FERMCO formulated performance requirements for 
minimum detectable concentrations, tracer/chemical recovery, matrix spike 
recovery, method blank concentration, precision of duplicates, and 
accuracy of laboratory control samples. An example of such performance 
criteria is shown in Table 2. USEPA Region V has approved the use of 
these performance criteria, and they are routinely used in statements of 
work for subcontracted radiochemistry analyses. Contractual requirements 
for analytical services are discussed in more detail in the ensuing 
sections. 

Contractual Requirements 

As mentioned earlier, currently seven laboratories provide organic, 
inorganic, and wet chemical analytical data to the Fernald site; while six 
laboratories provide radiochemical data. Because the primary contaminants 
of concern at the Fernald site are radionuclides, this section will 
discuss radiochemical contractual requirements that directly affect data 
comparability. 

Radiochemical analyses are performed by commercial laboratories through 
the use of Task Order Subcontracts. Qualified laboratories (the 
qualification process falls outside the scope of this discussion) bid to 
supply specific radioanalytical services which are defined in Task Orders. 
General-type requirements in the original statement of work as well as 
detailed specifications in each task order bearing upon data comparability 
must be met. The general requirements are delineated below: 

1. Subcontractor Quality Assurance Plan 

The vendor shall have a Quality Assurance (QA) program which 
addresses the applicable requirements of the most recent 
version of the Fernald Sitewide CERCLA Quality Assurance 
Project Plan (SCQ) and ANSI/NQA-1. The SCQ must be a 
contract-specified attachment to the laboratory-specific QA 
plan and is the governing document in all matters relating to 
subcontractor QA programs. If there is any disagreement 
between a subcontractor QA program and the SCQ, the latter 
document shall govern. 
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2. Preaward Verification of Analytical Capabilities 

In evaluating each subcontractor laboratory to be included on 
an approved list under the Radioanalytical Laboratory Services 
Task Order Subcontract (RLS-TOS), each one must submit a 
series of tables summarizing recent data from their laboratory 
for two matrices and each analyte of interest that 
demonstrates they can meet the FERMCO radiochemical analysis 
performance specifications. An example of the required 
summary tables (16 required) is shown in Tables 3A and 3B. 

3. Postaward Confirmation of Analytical Performance 

After all analyses have been completed for a specific task 
order, summary tables similar to those described above in Item 
#2 must be provided which demonstrates the extent to which the 
laboratory complied with the radiochemical analysis 
performance specifications designated in the SCQ. These data 
must be provided for all six Performance Parameters (ASL C or 
D) for each analyte/sample matrix combination included in the 
task order. The data must be provided in summary form. The 
Performance Parameters (if applicable) which must be addressed 
for each analyte/sample matrix combination are: 

• Highest Allowable Minimum Detectable Concentration 
(HAMDC); 

• Percent Overall Tracer/Chemical Recovery; 

• Percent Matrix Spike Recovery; 

• Method Blank Concentration; 

• Laboratory Control Sample: Percent of Known Value; and 

• Precision Requirements for Duplicate Samples (RER). 

This information must be provided before work under each task 
order is considered complete. 

4. Participation in External QA Programs 

Subcontractor laboratories must participate in QA programs 
conducted by the DOE and the USEPA. The DOE's Environmental 
Measurements Laboratory (EML) conducts a Quality Assessment 
Program (DOE/EML-QAP) designed to evaluate the capabilities of 
laboratories to perform accurate environmental radiochemical 
analyses. FERMCO has established a quantitative scoring 
system, which includes specific pass/fail criteria, for 
evaluating each laboratory's performance in the DOE/EML-QAP. 
This system was used to initially qualify laboratories for 
providing radioanalytical services. In addition, this 
evaluation system also sets minimum performance criteria for 
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subsequent rounds of the DOE/EML-QAP which a laboratory must 
meet in order to remain qualified for bidding on task orders. 

Laboratories must also participate in the USEPA's 
Environmental Measurements and Support Las Vegas Laboratory 
(EMSL-LV) Intercomparison Study evaluation program. A 
laboratory's performance in the EMSL-LV program is evaluated 
to determine if significant analytical problems exist. 
However, no pass/fail criteria have been established for this 
QA program. 

5. FERMCO Administered Performance Evaluations 

FERMCO conducts continuing performance evaluations by 
submitting quality control samples. Samples for ongoing 
performance evaluation are provided by FERMCO or a third party 
as part of a performance evaluation program. 

Item 1 above ensures that all commercial laboratories utilize the same 
radiochemical QC elements, radiochemical performance specifications, and 
acceptance criteria for those specifications. Item 2 ensures that 
contractors can actually meet the performance specifications prior to 
performing any analyses for the Fernald site. Tables 3A and 3B are 
examples of proof of capability to meet radiochemical performance 
specifications (FERMCO audits verify data authenticity). Item 3 ensures 
that radiochemical data generated for the Fernald site in each task order 
meet the QC performance acceptance criteria. This item in particular 
contributes significantly toward ensuring data comparability. Item 4 
helps ensure that well qualified contractor laboratories are selected 
initially and that these laboratories subsequently maintain an acceptable 
level of performance. Finally, Item 5 specifies that contractor 
laboratories (and the Fernald on-site laboratory) must participate in a 
FERMCO administered analytical performance evaluation program. As 
discussed in the following section, this program is another key element in 
assessing data comparability. 

Performance Evaluation Program 

The purpose of the FERMCO performance evaluation program is to assess 
comparability of data as well as the performance of multiple laboratories 
over a long period of time. As stated above, all commercial laboratories 
performing analyses for the Fernald site must participate in this program. 
The Fernald on-site laboratory is also included in this program. 

Spiked samples (typically soils and water) are sent on a monthly basis to 
each contracted laboratory as well as to the Fernald on-site laboratory. 
The quantity of performance evaluation samples sent to individual 
laboratories is based upon the number of field samples sent to each 
laboratory for analysis. Identical sets of PE samples are sent to each 
participant in the program. 
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Basically, two sets of statistical parameters are calculated. The first 
is percent recovery defined as: 

P e r c e n t R e c o v e r y »• Measured Concentration of Added Analyte Found x 1 QQ 
Known Concentration of Analyte Added 

The second is the deviation from the group mean which is defined as: 

Deviation from Mean = |Xi - x| 
S 

| | - absolute value 

Xi - value of individual result 

X - group mean 

S = standard deviation of the mean 

Control charts are maintained for percent recovery where warning limits 
are set at the 95% confidence limit and control limits are set at the 99% 
confidence limit. Figure 1 shows a typical control chart for multiple 
laboratories based upon available data. 

Finally, laboratories are ranked each month according to their 
performance. Rankings are based both upon percent recovery and average 
deviation from the mean. The closer a laboratory is to 100 percent 
recovery, the higher it is ranked. Thus, for a given analyte the 
laboratory with the absolute value of recovery closest to 100 is ranked 
number one, while the laboratory with the absolute value of recovery 
furthest from 100 is ranked lowest. Similar rankings are established for 
each analyte using the deviation from the mean. Table 4 shows an example 
of rankings of laboratories for the month of March, 1994. The overall 
rankings in Table 4 are based upon the combined % recovery and deviation 
from the mean rankings. 

Through the use of statistical processes, control charts, and rankings, 
the performance evaluation data are used to identify trends, outliers, and 
problem areas. Laboratories with persistent problems or which 
consistently generate data falling outside control limits are judged to be 
failing to generate comparable data. Until corrective actions are taken 
to remedy problems to the satisfaction of FERMCO, no further samples will 
be sent to these laboratories. 

CONCLUSIONS 

Comparability of data is essential for environmental decision making at 
Fernald because multiple laboratories currently supply analytical data, 
and use of multiple laboratories will continue throughout the lengthy 
duration of the environmental restoration process. A definition of 
comparability that involves commonly used quality control parameters 
provides a basis for implementing a data comparability assessment program. 
The key elements of the program discussed above include a comprehensive QA 
plan for sampling and analysis activities, performance based methods for 
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radiochemistry analyses, contractual requirements for analytical 
subcontractor laboratories , and performance evaluation programs . Although 
the data comparability program is a relatively recent development at 
Fernald, all indications are that it is working well. Consequently, data 
being generated now and in the future will facilitate environmental 
decision making. 
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TABLE 1 
EXAMPLE OF FEMP SCQ METHOD SELECTION TABLES 

MATRICES AND METHODS 

HATER & WASTEWATER SOU. & SOLIDS 

AHALYTE OR 
CLASS OF ANALYTE ASL 

PREP 
METHOD(S) w 

ANALYTICAL 
METBOD(S) 

PREP 
METHOD(S)" 

ANALYTICAL 
METHOD(S) 

la. VOCs ' B W SW 846-8260 W SW 846-8260 

C,D W CLP<» w CLP*" 

lb. VOCs 
(Drinking Water) 

B W EPA 524.2 N/A H/A 

2. Metals by GFAA B SW 846-3020 
or 7060<«), 
7740«l> or 
7761"> 

SW 846-7000 
series or 

3500<4> series 

SW 846-3050 
or 7761<5> 

SW 846-7000 
series or 

3500(" series 

C,D W CLP<" W CLP"> 

3. Metals by ICP B SW 846-3010 
or 7760 m 

SW 846-6010 or 3500"> 
series 

SW 846-3050 
or 7760<" 

SW 846-6010 or 3500W 
series 

C,D W CLP»> W CLPO 

4. Cyanide (Tot) B W 335.2 m W 335. Z°> 

5. Cyanide (Low) B W 335.3<» W 335.3°> 

6. Alkalinity B W 310.1» 
or 2320B«> 

N/A K/A 

7. Oil & Grease B W SW 846-9070 W SW 846-9070 or 9071 

8. Thorium, Low Level B W EPM IOSO1", 
3059<5), 3063 < n 

W EPM 1080», 
3059<", 3063 m 

9. Uranium, Low (ppm) Level B W EPM 3002<» W EPM 3002(5> 

10. Uranium, High Level B W EPM 1039(,) W EPM 1039<» 

(l) 
0) 
O) 
w> 
0) 
(O 
m 
(D 

SW 846-1311 (TCLP) could be a prep; however, it is not necessary in all cases. 
"W" signifies that preparation is contained in the analytical method. 
Methods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020. 
Standard Methods for the Analysis of Water and Wastewater. 17th ed. 
Historic Fernald site method. 
7060 contains the preparation for As, 7740 for Se, and 7761 for Ag. 
7760 contains the preparation for Ag. 
USEPA Contract Laboratory Program Statement of Work, most recent. 
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TABLE 2 
EXAMPLE OF RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS FOR ANALYTICAL SUPPORT LEVELS C AND D 

ANALYTE:U-234, U-235/236, 
U-238 SAMPLE MATRIX 

PERFORMANCE PARAMETERS WATER SOIL/SEDIMENT AIR FILTERS ( 2 > FLY ASH 
CONTAMINATED 
LIQDID<3> 

Highest Allowable 
Minimum Detectable 
Concentration (HAMDC) ( 1 ) 0.2 pCi/L 0.1 pCi/g 4.0 pCi/Filter 0.2 pCi/g 0.5 pCi/L 
Percent Overall 
Tracer/Chemical 
Recovery(6) 50-100% 45-100% 45-100% 45-100% 45-100% 
Percent Matrix Spike 
Recovery(6) 50-100% 45-100% 45-100% 45-100% 45-100% 

Method Blank 
Concentration <HAMDC ( 4 ) <HAMDC(*> <HAMDC(',) <HAMDC<A) <HAMDC^> 

Laboratory Control 
Samples: Percent of 
Known Value < 6 > 85-115% 85-115% 85-115% 85-115% 85-115% 
Precision Requirements 
for Duplicate Samples RER<2 ( 5 ) RER<2 < 5 ) RER<2 ( 5 ) RER<2 < 5 ) RER<2 ( 5 ) 

(TJ MDC - 4.65 SBLK -4- 2 77T 
K TxK 

Where SBLK is the standard deviation of the count rate of an appropriate method blank and, K is the 
correction factor that includes units conversion and typical values for the volume of weight of sample, 
decay correction factor, detector efficiency and the chemical recovers. T is the counting time of the 
sample. 

(2) Glass Fiber 8" X 10". 
(3) Two phase system containing 90% Water + 10% Organic liquid. 
(4) Less than HAMDC or 5% of sample concentration whichever is greater. 
(5) Relative Error Ratio, RER - \Gl-C2\/[(1^i)z+T?U2)z]1/2 where C, and C 2 are measured concentrations for the 

sample and duplicate and TPU 1 ( and TPU2 are the respective total propagated uncertainties. Measurements 
are acceptable if RER<2. If RER is greater than 2 but less than or equal to 3, investigate the cause and 
take corrective actions if RER is consistently greater than 2. If RER >3, take corrective actions and 
reanalyze the batch of samples. 

(6) Recoveries or percentages of known values which are 15% above or below the ranges listed are acceptable 
on an infrequent basis, i.e., less than 15% of the time. These occurrences must be investigated and 
explained. If more than 15% of the recoveries are outside the ranges listed, take corrective actions and 
reanalyze samples. 
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TABLE 3A 

LABORATORY "A" DATA DEMONSTRATING CAPABILITY TO MEET FERMCC 
SCQ RADIOCHEMICAL ANALYSIS PERFORMANCE SPECIFICATIONS 

AT ASLs C/D 

KKFTUfllUM - 2 3 / 

MATRIX 

NUMBER OF 
SAMPLES 

PERFCEHAHCE 
PARAMETER 

SCQ 
REQUIREHEHT 

AVG. LAB 
RESULT 

RAWS OF LAB 
RESULT 

HUMBER OF 
OUTLIERS 

WATER 

12 HAMDC 0 . 5 p C i / L 0 . 2 0 . 1 1 / 0 . 4 0 0 

WATER 

27 T r a c e r R e c o v e r y 5 0 - 1 0 0 1 8 3 . 1 8 0 . 2 / 9 0 . 5 0 

WATER 

15 MS R e c o v e r y 5 0 - 1 0 0 1 9 0 . 1 6 7 . 4 / 9 5 . 6 0 
WATER 

12 Blank Cone. <HAMDC 0 . 0 1 - 0 . 0 0 4 / 0 . 0 2 1 0 
WATER 

15 LCS R e c o v e r y 85-115Z 8 9 . 1 7 0 . 6 / 9 2 . 1 1 

WATER 

12 MD RER £2 0 . 5 0 . 0 4 / 0 . 7 9 0 

SOIL 

12 HAMDC 0 . 2 p C i / g 0 . 1 0 . 0 7 / 0 . 1 7 0 

SOIL 

24 T r a c e r R e c o v e r y 45-100X 7 7 . 4 6 8 . 0 / 8 9 . 5 0 

SOIL 15 MS R e c o v e r y 45-100Z 9 7 . 4 9 4 . 0 / 9 9 . 4 0 SOIL 

12 Blank Cone. <HAMDC 0 . 0 1 - 0 . 0 0 4 / 0 . 0 2 1 0 

SOIL 

15 LCS Z R e c o v e r y 85-115Z 8 9 . 1 7 0 . 6 / 9 2 . 1 1 

SOIL 

12 MD RER <2 0 . 9 0 . 6 2 / 1 . 4 0 

TABLE 3B 
LABORATORY "B" DATA DEMONSTRATING CAPABILITY 

TO MEET FERMCO SCQ RADIOCHEMICAL PERFORMANCE SPECIFICATIONS 
AT ASL B 

TBCRIUM - 2 3 2 

MATRIX 

HUMBER OF 
SAMPLES 

PERFORMANCE 
PARAMETER 

SCQ 
REQUIREMENT 

AVG. LAB 
RESULT 

RANGE OF LAB 
RESULT 

HUMBER OF 
OUTLIERS 

WATER 

110 HAMDC 0 . 4 pCi /L 0 . 1 3 pCi /L 0 . 0 2 4 / 1 . 4 pCi/L 3 

WATER 110 T a c e r R e c o v e r y 5 0 - 1 0 0 1 86 .9Z 4 8 . 1 / 1 1 0 Z 4 WATER 

10 Blank Cone. <HAMDC 0 . 0 7 7 pCi /L 0 . 0 1 9 / 0 . 1 8 pCi/L 0 

WATER 

10 LCS R e c o v e r y 8 5 - 1 1 5 1 94 .2Z 9 1 . 5 / 9 6 . 7 Z 0 

SOIL 

73 HAMDC 0 . 2 p C i / g 0 . 0 2 9 p C i / g 0 . 0 1 0 / 0 . 1 6 pCi /g 0 

SOIL 
73 T a c e r R e c o v e r y 4 5 - 1 0 0 1 77 .1Z 6 1 . 8 / 9 6 . 3 Z 0 

SOIL 
5 Blank Cone. <HAMDC 7 . 9 E - 0 5 p C i / g 5 . 3 E - 0 5 / 1 . 2 E - 0 4 p C i / g 0 

SOIL 

5 LCS R e c o v e r y 85-115Z 93.9Z 9 1 . 5 / 9 8 . 0 Z 0 
' 
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TABLE 4 

OVERALL RANKING OF LABORATORIES PARTICIPATING IN THE FERMCO PERFORMANCE EVALUATION PROGRAM 

FOR THE MONTH OF MARCH, 1994 

LAB METAL/ 
SOIL 

VOA/ 
WATER 

VOA/ 
SOIL 

WET/ 
CHEM 

SEMI-
VOA/S 

PEST/ 
SOIL 

RAD/ 
SOIL 

SUM OF 
RANKING 

* 
AVERAGE 
RANKING 

ABSOLUTE 
RANKING 

D 2** 5 3 2 1 1 4 18 2.6 1 
F 1 1 6 5 *** *** 1 14 2.8 2 
B 4 1 2 5 4 3 2 21 3.0 3 
C 6 6 3 *** 1 1 3 20 3.3 4 

A 7 4 1 1 4 4 6 27 3.8 5 

E 5 3 5 3 *** 5 • * • * * 21 4.2 6 

G 3 7 7 4 3 6 5 35 5.0 7 

* - Sum of rankings divided by number of analyte groups analyzed. 

** - Ranking for a specific Analyte Class 

*** - Laboratory did not participate in or submit results on this sample set. 
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