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QUALITY ASSURANCE 

FOR ENVIRONMENTAL CHEMISTRY: 1992 

by 

Margaret A. Gautier, Elizabeth A. Jones, and Nancy L. Koski 

ABSTRACT 

This report documents the continuing quality assurance efforts of the 
Environmental Chemistry Group (EM-9) at the Los Alamos National 
Laboratory. The philosophy, methodology, computing resources, and 
laboratory information management system used by the quality 
assurance program to encompass the diversity of analytical chemistry 
practiced in the group are described. Included in the report are all 
quality assurance reference materials used, along with their certified 
or consensus concentrations, and all analytical chemistry quality 
assurance measurements made by EM-9 during 1992. 
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OVERVIEW OF 1992 QUALI1Y ASSURANCE PERFORMANCE 

A total of 54,028 quality control (QC) analytes 
were analyzed by the Environmental Chemistry 
Group (EM-9) during 1992 in conjunction with 
the routine analysis of approximately 260,476 
determinations giving an overall QC level of 
effort of 21%. The total number of QC samples 
analyzed includes all of the analysts' internal QC 
as well as the blind QC samples submitted by the 
Quality Assurance and Data Management 
(QADM) Section. More than 14,248 of these QC 
analytes were spiked on various matrices by the 
QADM section, representing a 51% increase of in
house prepared QC samples over 1991. Of the 
14,248 analytes spiked, 2,580 analytes were used 

to monitor the performance of our analytical 
contractors who completed analyses for 45,774 
analytes. The 200,219 analytical determinations 
represent a 7.8% increase in workload for EM-9 
analysts over the 1991 level. The workload for 
EM-9 has increased by 318% since the group was 
formed in 1984 and is displayed in Fig. I for the 
years 1984 through 1992. A summary of mean 
ratio data for bioassay, environmental, waste 
treatment, and industrial hygiene QC samples is 
presented in App. C, Tables C-1 to C-111. The 
mean ratios have been calculated as a function of 
analysis and matrix and are summarized as a mean 
± one standard deviation for each matrix type. 

EM-9 Analyses Per Year 

300 

250 

200 

150 

100 

50 

Analyses (in thousands) 

o~~_L~~~--~--L-.-~~~~~--~~,-J 

198419851986198719881989199019911992 

Year 

• Organic ~ Radiochem lD Inorganic ~Total 

Fig. 1. Number of analytical determinations performed per year. 
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This is an appropriate way to display data for our 
laboratory, which operates on a demand basis and 
may perform any given analysis only infrequently. 
Analyses are considered under control when the 
absolute value of the difference between our 
result and the certified or consensus mean is 
within two propagated standard deviations of the 
experimental uncertainty and of the certified 
means. 

The data in Table I provide a summary of the 
overall state of statistical control for analytical 
work performed by EM-9 during 1992. More 
than 90% of all inorganic analyses are within the 
±2 propagated standard deviations of the 
certified/consensus mean values and are 

considered under control. All radiochemical 
analyses with the exception of biologicals and 
filters had more than 90% of the reported values 
within ±2 standard deviations. During 1992 
recovery of the 242Pu tracer used in the routine 
plutonium analysis in the bioassay program 
averaged 88% ± 6% and in the environmental 
program averaged 62% ± 16% for vegetation, 76% 
± 10% for waters, and 71% ± 25% for soils. 
Americium-243 tracer recovery for the bioassay 
program averaged 77% ± 10% and for the 
environmental program averaged 65% ± 25% for 
water. Uranium-232 tracer recovery for the 
bioassay program averaged 54% ± 8% and for the 
environmental program averaged 72% ± 15% for 

water samples. 

TABLE I. Summary of Quality Assurance Tests for Analytical Data Completed During 1992 

Analysis and Matrix No. of QCs <2 Sigma(%) 2-3 Sigma(%) >3 Sigma(%) 

Stable Elements 

Bulk Materials 7 100 0 0 
Filters 718 93 3 4 
Silicates 1904 91 5 4 
Urine 12 100 0 0 
Water 7667 95 3 2 

Radiochemical 

Biological Materials 100 87 5 8 
Filters 356 88 3 9 
Silicates 919 91 5 4 
Urine 973 95 3 2 
Water 3112 97 2 I 

Organic 

Bulk Materials 636 96 2 3 
Charcoal Tubes 2932 95 4 I 
Filters 260 98 I I 
Silicates 16075 95 2 3 
Sludge 131 95 I 4 
Water 15548 91 2 7 
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More than 90% of all organic analyses are within 
the ±2 propagated standard deviations of the 
experimental uncertainty and of the certified 
means. Table II shows that 87% of all extraction 
holding times and 97% of all instrument analysis 
holding times were met for organic analyses 
during 1992. On organic analyses, we currently 
monitor the rate of occurrence of false positives 
and false negatives, as well as the analyst's success 
in hitting the actual spiked concentrations. The 
false positive calculation is based upon data being 
reported that are two standard deviations above 
the detection limit for a particular method on a 
given day for compounds that were not 
intentionally spiked in the QC sample. A false 
negative occurs when a compound that was 
intentionally spiked in a QC sample is not 
detected or when the experimental result is more 
than two standard deviations below the actual 
amount added. Observations of false positives 
may represent unintentional contamination of the 

QC during preparation, storage, or analysis, and 
is not immediately identified as a purely 
analytical problem. Frequent recurrence of either 
false condition indicates that either an analytical 
procedure or a QC preparation procedure needs 
careful review. A summary table of false positive 
and false negative occurences is found in App. C, 
Table C-IV. 

Table III summarizes our recovery information 
on organic surrogate compounds required for use 
in the Environmental Protection Agency (EPA) 
Contract Laboratory Program (CLP) protocol. 
Approximately 90% of all surrogates analyzed 
were within the EPA limits. 

A summary of the organic matrix spike 
compliance with EPA SW-846 criteria is given in 
Table IV. Approximately 94% of all matrix spikes 
analyzed were within EPA limits. 

TABLE II. EPA CLP Holding Time Summary for January 1992 to December 1992 

% Extractions %Instrument Total Number Organic Analysis Meeting Analyses Meeting Analyses 
Type EPA Criteria EPA Criteria Performed 

Volatiles in soils 92.5 100.0 719 Volatiles in waters 76.2 100.0 446 

Semivolatiles in soils 91.8 100.0 1022 
Semivolatiles in waters 90.5 97.5 398 

Pesticides in soils 100.0 100.0 75 Pesticides in waters 100.0 100.0 7 

Herbicides in soils 98.7 100.0 75 Herbicides in waters 83.3 100.0 6 

PCBs in soils 73.2 100.0 276 PCBs in waters 67.5 67.5 40 

Overview of 1992 Quality Assurance Performance 
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TABLE III. Summary of Organic Surrogate Compliance for 1992 

Samples EPA CLP 
No. of in-range Limits 

Surrogate Type Samples (%) (%) 

Pesticides in Soil 

Dibutyl chlorendate 99 94 20 - 150 

Semivolatiles in Soil 

2-Fluorophenol 919 97 25 - 121 

Phenol d6 919 99 24 - 113 

Nitrobenzene-d5 919 98 23 - 120 

2-Fluorobiphenyl 919 98 30 - 115 

2,4,6-Tribromopehnol 919 96 19 - 122 

Terphenyl-dl4 919 95 18 - 137 

Volatiles in Soil 

1 ,2-Dichloroethane d4 471 68 70 - 121 

Toluene d8 471 90 81 - 117 

Bromofluoro benzene 471 83 74 - 121 

Pesticides in Water 

Dibutyl chlorendate 15 93 24 - 154 

Semivolatiles in Water 

2-Fluorophenol 371 85 21 - 100 

Phenol d6 371 91 10 - 94 

Nitrobenzene-d5 371 90 35 - 114 

2-Fluorobiphenyl 371 90 43 - 116 

2,4,6-Tribromophenol 371 95 10 - 123 

Terphenyl-dl4 371 95 33 - 141 

VQlatil~s in Water 

I ,2-Dichloroethane d4 432 80 76 - 114 

Toluene d8 432 84 88 - 110 

Bromofluorobenzene 432 72 86 - 115 
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TABLE IV. Summary of Organic Matrix Spike Compliance for I992 

Samples EPA CLP 
No. of in-range Limits 

Surrogate Type Samples (%) (%) 

Pesticide MS on Soil 

Heptachlor epoxide 9 100 37 - 142 
Endosulfan sulfate 9 89 26 - I44 
alpha-BHC IO 90 37 - 133 
beta-BHC 9 100 17 - 147 
delta-BHC 9 89 19 - 140 
Endosulfan II 9 100 0 - 202 
4,4'-DDD 9 89 3I - 14I 
4,4'-DDE 9 89 30 - 145 
Endosulfan I 9 100 45 - I 53 

Semivolatile MS on Soil 

4-Nitrophenol 85 95 11 - II4 
I, 4-Dichlorobenzene 85 95 28 - 104 
Phenol 85 95 26 - 90 
I ,2,4-Trichlorobenzene 85 95 38 - I07 
2,4-Dinitrotoluene 81 90 28 - 89 
Pyrene 85 95 35 - 142 
4-Chloro-3-methylphenol 85 95 26 - I03 
N-Nitroso-di-n-propylamine 83 94 41 - 126 
Acenaphthene 85 98 3I - 137 
Pentachlorophenol 85 95 I7 - I09 
2-Chlorophenol 85 95 25 - I02 

Volatile MS on Soil 

Toluene 50 IOO 59 - 139 
Chloro benzene 50 IOO 60 - 133 
Benzene 50 94 66 - 142 
I, I-Dichloroethene 50 90 59 - I72 
Trichloroethene 50 IOO 62 - 137 
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TABLE IV. Summary of Organic Matrix Spike Compliance for 1992 (cont) 

Samples EPA CLP 
No. of in-range Limits 

Surrogate Type Samples (%) (%) 

Pesticide MS in Water 

Heptachlor epoxide 4 100 37 - 142 

Endosulfan sulfate 4 100 26 - 144 

alpha-BHC 4 100 37 - 133 

beta-BHC 4 100 17 - 147 

delta-BHC 4 100 19 - 140 

Endosulfan II 4 100 0 - 202 

4,4'-DDD 4 100 31 - 141 

4,4'-DDE 4 100 30 - 145 

Endosulfan I 4 75 45 - 153 

Semivolatile MS in Water 

4-Nitrophenol 25 88 10 - 80 

1,4-Dichlorobenzene 22 82 36 - 97 

Phenol 24 100 12 - 89 

1 ,2,4-Trichlorobenzene 24 83 39 - 98 

2,4-Dinitrotoluene 27 93 24 - 96 

Pyrene 29 93 26 - 127 

4-Chloro-3-methylphenol 29 90 23 - 97 

N-Nitroso-di-n-propylamine 26 85 41 - 116 
Acenaphthene 26 89 46 - 118 

Pentachlorophenol 27 100 9 - 103 

2-Chlorophenol 24 92 27 - 123 

Volatile MS in Water 

Toluene 66 99 76 - 125 

Chloro benzene 66 100 75 - 130 
Benzene 66 83 76 - 127 

1,1-Dich1oroethene 59 90 61 - 145 

Trichloroethene 66 89 71 - 120 

10 Overview of 1992 Quality Assurance Performance 



I. INTRODUCTION 



A. Group Mission 

The analytical chemistry activities in EM-9 are 
diverse and encompass industrial hygiene, 
environmental surveillance, compliance and 
restoration, bioassay, industrial waste water, and 
US Transuranium Registry (USTR) tissue studies. 
This report is the ninth in an annual series from 
the Environmental Chemistry Group (EM-9) of 
the Environmental Management (EM) Division 
and succeeds those issued previously by the 
Environmental Protection Group.1 

The mission of our group at Los Alamos 
National Laboratory (LANL) is to provide 
qualitative and quantitative analytical data to 
health physicists, industrial hygienists, 
environmental surveillance scientists, 
environmental compliance managers, 
environmental restoration operable unit project 
leaders, epidemiologists, waste managers, and 
waste treatment plant operators. These data 
describe concentrations of materials in samples 
submitted for analysis. Incorrect results may lead 
to erroneous interpretation by management or 
operations personnel, which could adversely 
affect the health and safety of exposed personnel 
or could affect Laboratory compliance with 
environmental and waste disposal regulations. 

B. Quality Assurance Program Plan 

EM-9 works under a formal written Quality 
Assurance Program Plan (QAPP). The written 
plan, along with appropriate supporting 
procedures, makes it less likely that actions that 
are known to be essential to superior performance 
will be neglected through oversight or the ever
present pressures of time, cost, and schedule. The 
Quality Assurance Program Plan is distributed to 
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all EM-9 personnel as a controlled document and 
includes the following written procedures: (I) 
Indoctrination and Training, (2) Analytical 
Service Agreements, (3) Records Management, (4) 
Inspection and Testing Status and Tagging, (5) 
Nonconformance Reports, (6) Bioassay Analysis 
and Reporting, (7) Chain of Custody, (8) On-Site 
Transportation of Environmental Laboratory 
Samples, (9) Corrective Action System, (10) 
Internal Audits, (I 1) External Audits, (12) 
Qualification and Certification of 
Audit/ Appraisal Personnel, (13) Document 
Control, (14) Calibration Control System, (15) 
Disposal of Samples, (16) Chemical Inventory 
System, (I 7) Property Management of Precious 
Metals, (I 8) Archive Database Access and Data 
Modification, (I 9) Storage of Standards, Samples, 
and Sample Extracts, (20) Chemicals, Reagents, 
and Solutions, (21) Stop Work Request, and (22) 
Root Cause Analysis. 

The laboratory quality assurance (QA) plan makes 
clear to all members of EM-9 the standards that 
the group intends to maintain. It also provides for 
continuity in maintaining those standards as the 
membership of the group changes. Because the 
plan is periodically reviewed, the group can 
regularly evaluate the effectiveness of its quality 
activities, eliminate ineffective procedures, and 
consider the advisability of any new measures. 
Finally, the plan provides documented evidence 
of our commitment to excellence in all facets of 
our analytical work. Successful implementation of 
the plan depends on the cooperation and support 
from all levels of management and staff. An 
effective QA program will enhance confidence in 
our work for the internal and external 
organizations that support us, and for the public. 

13 



An outgrowth of the quality assurance program 
plan is the formal corrective action system that 
adddresses conditions adverse to quality. This 
system uses corrective action requests (CARs) to 
ask the appropriate manager to identify the cause 
of the condition and to document the corrective 
action taken to preclude repetition of the problem. 

One of the fundamental responsibilities of EM -9 
management is to maintain a continuing program 
to ensure the reliability and validity of analytical 
laboratory data. The QA program addresses small, 
single-investigator projects (in which one person 
conducts all sampling, analytical, and interpretive 
functions) through large-scale 
facilities-monitoring programs requumg 
year-to-year continuity. We believe that a QA 
program should apply to all aspects of sample and 
information management. The program should 
begin at the inception of a project, follow through 

collection and storage of samples before analysis, 
include all phases of chemical and physical 
analyses, extend through interpretation and data 
entry into the EM-9 laboratory information 

management system (LIMS), and conclude with 
the final reporting of results. 

We use two concepts in our QA program to 
provide confidence in each analytical result 
reported by our laboratory: quality control, the 
mechanism established to control errors, and 

quality assessment, the system used to verify that 
our entire analytical process is operating within 

limits we consider acceptable. 

Our goal is to include the following elements in 
our QC program: (I) development of and 
adherence to principles of good laboratory 
practice, (2) consistent use of standard operating 
procedures, and (3) establishment of and 
adherence to carefully designed protocols for 
specific analytical processes. Consistent use of 

qualified personnel, reliable and well-maintained 
equipment, appropriate calibrations and standards, 
blind QC samples, and close supervision of all 
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operations are primary components of our QC 
system. Proper conception and execution of this 
QC program have resulted in our analytical system 
operating in a state of control, in which errors are 
within acceptable levels and are characterized 
statistically. 

Quality assessment describes the techniques we 
use to assess the quality of our analytical process. 

We have established a system of control charts, 
which are plots of multiple data points from the 
same or similar samples versus time. These charts 
are used to determine if our system is in a state of 
statistical control and to visualize and monitor the 
relative variability of repetitive data. These 
control charts are also used with reference 
materials and spiked samples to assess the 
accuracy of our measurements. These concepts 

are further discussed by Keith et al.2 A complete 
listing of definitions of terms, acronyms, and 
abbreviations used in this report along with 

standard quality assurance and statistical terms 
used routinely by EM-9 is given in App. A. This 

listing was compiled from the EPA, the National 
Institute of Standards and Technology (NIST), 
formerly the National Bureau of Standards (NBS), 
and the Department of Energy (DOE).3- 5 

C. Analytical Quality Assurance Philosophy 

The approach to QA in our analytical chemistry 
operation is based firmly on the concept of 
traceability through concurrent analysis of 
matrix-based certified QC materials. Traceability 
is a hierarchical system developed largely for 
regulatory purposes whereby transfer of accuracy 
among various components or institutions of a 
measurement system is established. Uriano and 
Gravatt6 have examined this concept in detail. 
Taylor7•8 has pointed out that this process has its 
limitations because the achievement of an 
acceptable result on a reference material does not 
guarantee a unique foundation for the result. 
Traceability may more often be based on 
inference than on firmly established scientific 
fact. 
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Laboratory policy9 is to maintain traceability to 
NIST, which in turn maintains traceability to 
international metrology standards where 
applicable. We cannot achieve this traceability in 
all cases because NIST has limited resources for 
certification of matrix-based standard reference 
materials (SRMs) for as many elements and 
compounds as we need to measure. 

We have a large library of over 300 reference 
materials from other national and international 
agencies [EPA, US Geological Survey (USGS), 
DOE Environmental Measurements Laboratory 
(EML), Canadian Geological Survey (CGS), 
Canadian Certified Reference Materials Project 
(CCRMP), International Atomic Energy Agency 
(IAEA), Centre de Recherces Petrographiques et 
Geochimiques, and the Japanese Geological 
Survey] in addition to the available NIST 
biological and environmental SRMs. Secondary 
QC materials are prepared in-house. All reference 
materials are inventoried and are organized by 
agency (for example, NIST, USGS, IAEA, EPA, 
etc.) to facilitate retrieval of the materials. As 
materials are expended and as new materials are 
received, databases are updated to accurately 
reflect the supply of reference materials in our 
library. 

Some agencies recommend that splitting and 
analysis of duplicates on 5% of the samples is 
sufficient QC. We believe that this approach is 
inadequate, providing at best only an assessment 
of precision, not accuracy. Our alternative is 
concurrent analysis of reference materials of 
similar matrix with every batch of samples. In this 
fashion, both precision and accuracy may be 
assessed, and traceability to a national standards 
laboratory is maintained. Because the 
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compositional properties of these reference 
materials simulate those of the samples routinely 
measured, their correct measurement can imply 
correct measurement of routine samples. When 
sufficient quantities of reference materials are not 
available, we develop our own secondary materials 
that are traceable to agency reference materials 
where possible. Participation in intercomparison 
studies is a necessary but not sufficient 
component of our QA program because these 
samples appear too infrequently to ensure that 
day-to-day control is maintained. We strive to run 
a minimum of 10% of all analyses as either 
matrix-based QC reference materials or in-house
developed materials. 

Certain agencies are attempting to legislate QA 
through promulgation of analytical methods 
regulations, through licensing requirements for 
analysts, and through laboratory certification 
programs. The rapid pace of technological change 
in chemical instrumentation, the wide variety of 
sample matrices, and the broad dispersion of 
procedures throughout the literature make it 
difficult to establish a definitive method for any 
given determination that is not soon outdated. 
Licensing and certification address the 
qualifications of personnel and the adequacy of 
facilities on an infrequent basis and do not 
address the day-to-day data quality. A preferable 
alternative to the legislative approach to QA 
management is the development and 
implementation of a detailed, yet flexible QA 
program. Such a program would permit each 
laboratory to use its existing expertise and 
facilities, to employ a variety of methods in the 
solution of ever-changing problems, and to 
encourage continuing innovation and adoption of 
the latest technology. 

16 
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II. QUALI1Y ASSURANCE OBJECTIVES AND POLICIES 

The purpose of the analytical QA program in 
EM-9 is to continually monitor the scientific 
reliability (accuracy and precision) of reported 
laboratory data that are generated for use in EM 
Division activities related to health and the 
environment. These data are also used by other 
organizations both within and outside the 
Laboratory. 

Specific QA program objectives are (I) to assess 
the capabilities of analytical methods for meeting 
users' needs regarding precision, accuracy, 
sensitivity, and specificity; (2) to establish and 
monitor the routine operational performance of 
our laboratory through appropriate systems checks 
for ensuring that all aspects of the QA program 
are operative; (3) to run blind intercomparison 
samples for external evaluation of our laboratory; 
(4) to participate in collaborative test programs 
with peer laboratories to achieve and maintain 
consistent and uniform levels of quality; and (5) to 
perform corrective actions as necessary. 

A. Quality Assurance Program Policies. 

1. Frequency of quality control. Blind quality 
control materials, prepared by the QADM 
Section, will be a minimum of 10% of all 
analyses. Bench-level QC is the 
responsibility of each analyst. QC materials 
will be run with each batch and will include 
reagent blanks or samples that represent an 
appropriate blank. 

2. Program QACHECK. Analysts will check 
with the QA officer or QA computer 
database (through program QACHECK) to 
determine whether their analyses are under 
control for a particular batch. Appendix D 
contains a printed copy of this program and 
shows a typical terminal session. 
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3. Under-control conditions. Analyses are 
considered under control if the absolute 
value of the difference between our result 
(Xe) and the certified or consensus mean 
(Xc) is within the propagated standard 
deviation of the experimental uncertainty 
(U e) and of the certified means (Sc). N is 
equal to the number of measurements on a 
sample and in our case is equal to I. This 
concept is formulated in Eq. (1) and is an 
adaptation of Dixon and Massey to include 
the experimental uncertainty.10 

z = IXe - Xcl 
(1) 

The test statistics used in this document are 
based on 5% and 0.2% levels of 
significance. The respective critical regions 
are defined using the z statistics 2 and 3. 
Data having a calculated z value ~ 2 are 
accepted as in control at the 5% level of 
significance. Data that have a calculated z 
value > 2 and ~ 3 are considered at the 
warning level. Data with a z value > 3 are 
considered out of control. This criterion is 
also incorporated m the QACHECK 
computer program. Quality assurance tests 
for analyses completed during 1992, which 
used Eq. (I), are reported in App. C, Tables 
C-1 to C-III. 

4. Out-of -control conditions. Analyses that are 
out of control by criterion 3 are not 
reported to the SAMPLES database or the 
requesting investigator and are performed 
again on new aliquots of the original 
sample, if that sample is available. 
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5. Assessing analytical performance. An 

additional approach for assessing overall 

performance on a variety of QC materials 

over longer times (for example, annually) 

involves the calculation of the mean of the 

ratios of XeiXc as a function of analysis 

and matrix types. These data are 

summarized as a mean ± one standard 

deviation for each determination in each 

matrix type, and a is the standard deviation 

of the ratios [Eq. (2)]: 

± 0 (2) 
n 

Results of this mean ratio approach for 

stable element, radiochemical, and organic 

analyses for all 1992 QC measurements 

made by EM-9 are shown in App. C, 

Tables C-I to C-III. All raw data used for 

these calculations, the certified or consensus 

values, and the sources of the reference 

materials are given in App. E, Tables E-IV 

and E-VI. Summaries of analytical 

determinations on NIST, CCRMP, and 

USGS reference materials are also given in 

this appendix in Tables E-I to E- III. 

Appendix F (Figs. F-1 to F-8) contains 

plots showing 5-year trends for routine 

analyses that have sufficient ratio data for 

evaluation, plots of 5-year trends in various 

EPA Quality Assurance Programs, and plots 

of percent recovery data for organic 

surrogates. Appendix B (Tables B-1 to 

B-III) summarizes inorganic, radiochemical, 

and organic compound analyses completed 

by EM-9 in 1992. 

6. Analytical procedure control. Reliable, 

verified analytical techniques, drawn 

primarily from the EPA, American 

Association of Official Analytical Chemists, 

American Society for Testing Materials, 

NIST, and similar sources, are used. 

Standard methods, however, do not ensure 

accuracy and may in fact provide false 

confidence. Methods often include an 

assemblage of techniques that do not fully 

address potential problems caused by 

samples containing, for example, large 

quantities of total dissolved solids. We 

continually develop improved procedures, 

which are verified through successful 

analyses of various agency reference 

materials and of duplicate and spiked 

samples of the same matrix as those being 

routinely analyzed before the procedure 

becomes part of our routine analytical 

program. All data compiled in the 

validation study is to be kept in a 

Laboratory notebook and should be 

summarized in the accuracy and precision 

section of the analytical procedure. All 

procedural development should be justified 

and planned before it is undertaken. 

All EM-9 analytical procedures have been 

under a document control system since 

1991. This system is described in detail in 

EM -9's Administrative Procedure AP-15, 

"Document Control." Each procedure is 

printed on special paper that has 

CONTROLLED printed in red at the top of 

each page. Each manual is numbered and is 

assigned to a specific individual. Document 

control in the analytical laboratory is 

needed to ensure that personnel have 

current methods, specifications, and 

standards and that documents are not 

obsolete. A document control system 

establishes controls to ensure that (I) 

analyses and calibrations are carried out in 

accordance with the latest analytical 

document issue; (2) an effective 

communication system among personnel is 

developed; (3) a central storage, issue, and 
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archival point for analytical documents and 
changes is established; and ( 4) the legal and 
accreditation requirements are met. Our 
current methods used for routine analytical 
work are contained in Gautier.U Each 
method has a unique number, and the 
manual is in loose-leaf form so that new 
methods can be added and obsolete methods 
removed. EM-9 uses the analytical protocol 
required by the customer to meet the 
specific needs of their programs. For 
example, SW -846 methodology is used for 
solid waste and the environmental 
restoration program. 

7. Laboratory notebooks. The distribution of 
Laboratory notebooks used for raw data 
collection is recorded in the NOTEBOOK 
database. This database contains the 
notebook number, dates it was in use, 
analyst number, where the notebook is 
located, and a brief description of the 
contents. The analyst number is a unique 
number assigned to each analyst employed 
by EM-9 and is stored in the analyst 
database along with the analyst's full name. 
All notebooks are bound and pages are 
consecutively numbered. All notebook 
entries are in ink; blank pages and large 
blank spaces are X'd; cancellation is by 
means of a single line that does not obscure 
the entry canceled; and all entries are dated 
and signed with full, legal signature (not 
initialed) at least once per page. The section 
leader periodically signs and dates the book, 
for example, "Read and understood, 
pp. to , John Smith, Section 
Leader, 3-27-92." Completed notebooks 
are stored by the QADM Section for two 
years. After two years the notebooks are 
sent to the Laboratory's records storage 
facility for permanent archiving. 

8. Analytical data packages. Analytical results 
are stored in the EM-9 LIMS. All EM-9 
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analytical records were collected from the 
Laboratory's records storage facility, EM -9 
storage areas, and from individual 
analytical sections' filing cabinets m 
August, 1991. All data was organized by 
request number. Since the regulated 
retention time for health and environmental 
data is 75 years and records storage space is 
at a premium, EM-9 looked into 
microfilming by the Micrographics Section 
of the Laboratory's Archives, Forms, and 
Records Management Group (CRM-1). 
Permission was sought from the National 
Archives and Records Administration to 
microfilm the records and then destroy the 
originals after inspecting the microfilm to 
satisfy 36 CFR (Code of Federal 
Regulations) requirements. This permission 
was granted on August 30, 1991. All 
analytical raw data now comes to the 
QADM Section along with the final 
analytical report after the data is reviewed 
by the analyst and the section leader. The 
QA officer reviews the data package, signs 
the report, and section personnel send the 
original report to the customer and file a 
copy of the report and the raw data by 
request number. AP-4, "Records 
Management," documents the maintenance, 
storage, and final disposition of EM-9 
analytical records. 

9. Personnel training. Users of analytical data 
have become increasingly concerned about 
the degree of proficiency of personnel 
working in the laboratory. As part of the 
quality assurance program, group training 
policy and procedures were documented in 
AP-I, "Indoctrination and Training," and a 
training database was set up on the VAX. 
Traditionally, training of technicians on 
analytical procedures has been informal and 
"on the job." We document this technical 
training by recording the dates on which a 
given individual was trained in specific 
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analytical procedures, viewed training 

tapes, etc. Similar records are kept of 

training of degreed personnel in the areas 

of seminars and meetings attended, special 

courses taken, or training in advanced 

instrumental techniques. Continued 

analytical proficiency is documented for 

each analyst by having them analyze blind 

QC samples submitted with routine sample 

batches. These records are a valuable tool in 

assessing the employee's analytical abilities. 

The section leader and the individual 

employee are responsible for keeping this 

database up to date. 

B. Quality Control Guidelines for the Analysts in 

Our Laboratory. 
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1. Reagents, chemicals, and glassware. Use 

fresh reagents and chemicals. Chemical 

calibration or standardization depends 

critically upon the quality of the chemicals 

used to provide the necessary standard 

solutions and upon the care exercised in 

their preparation. Use clean glassware of 

appropriate calibration. Formalized 

guidance for the use of chemicals is given 

in AP-24, "Chemicals, Reagents and 

Solutions." 

2. Instrument calibration. Analytical 

instruments are designated Category 2 

measuring and test equipment (M&TE) by 

AP-16, "Calibration Control System," and 

are calibrated by the user. Calibrate 

instruments daily. Record calibration results 

in a bound notebook and date and sign the 

entry. Each instrument should have its own 

calibration notebook kept near the 

instrument. Calibrate, when possible, by 

regression analysis of the net signal on the 

analyte concentration. Measure in triplicate 

at least three different concentrations of 

calibration standards. However, we 

recommend using more than three different 

3. 

concentrations. The concentrations of these 

standards must bracket the expected 

concentration of the analyte in the samples. 

For instruments in which absolute linearity 

cannot be established (for example, atomic 

absorption spectrophotometers), use a 

calibration scheme of three standards per 

concentration decade. For example, run the 

following standard concentrations to 

calibrate over the region of 1-100 ppm: 1, 

5, 10, 50, and 100 ppm. Record instrument 

response to the standards and compare with 

previous standards run under the same 

conditions to ensure that system response is 

not degrading. Record all instrument 

maintenance work in the notebook. 

Instrument linearity. Do NOT report 

extrapolated results from instruments 

without evidence of linearity. Bracket all 

samples by two standards with 

concentrations near the expected 

concentration of the unknown and 

determine sample concentration by 

interpolation. 

4. Instrument operating procedures. Use the 

written, updated, instrument operating 

instructions and logbooks available at the 

bench. 

5. Balance and weight calibration. Calibrate 

balances and weights using standards 

traceable to NIST. AP-16 classifies balances 

and weights as Category 1 M&TE. EM-9 

participates in a balance and weight 

calibration program run by the Standards 

and Calibration Group (MEC-8). 

Calibration of all balances and weight sets 

is achieved through the use of standards 

traceable to national standards. Values 

reported on weight sets are those that would 

be observed in comparing the weights to 

standards of density 8.0 gjcc in local air 

density of 0.923 mgjcc. MEC-8 states that 
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the balances will remain within the stated 
accuracy for one year and the weight sets 
for two years, provided they are used in 
accordance with generally accepted 
operational conditions. Calibration 
certificates are issued by MEC-8 along with 
calibration labels that are affixed to each 
balance and weight set. 

6. Analytical procedures. Publish, distribute, 
and maintain current and complete 
analytical methods and procedures. All 
analytical procedures used by EM-9 are 
available at the bench. The Laboratory 
requires that these procedures undergo 
formal editing by the Information Services 
Division before they can be externally 
distributed. After completion of this editing 
process, procedures are issued as updates to 
LA-10300-M, "Health and Environmental 
Chemistry: Analytical Techniques, Data 
Management, and Quality Assurance."11 

The manual is issued in three-ring binders 
for ease in updating. To date, analytical 
procedures have been issued externally for 
the Radio bioassay, Radio tissue, Industrial 
Hygiene, Environmental, Waste Water 
Chemistry, and Quality Control sections of 
the manual. 

C. Alpha Spectrometry Procedures for 
Calibration of Instruments and Standards. 

During 1991, an operating plan was developed 
for use by the QADM Section to independently 
monitor the performance of the alpha counting 
equipment used for measuring concentrations 
of radionuclides in bioassay and environmental 
samples. Sixteen low-level electroplated alpha 
standards were prepared for use and data were 
collected. The ranges of alpha activity for the 
standards were 0.06, 0.10, and 0.30 pCi of 
239Pu and 241 Am. Each standard was prepared 
using 4 pCi of 242Pu tracer. Preliminary 
measurements made in the Alpha-48 system 
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suggested that the activity on the plates was 
equally characterized by all detectors in the 
counting system, and all data were within the 
±2-sigma control limits established for the 
mean level of alpha activity after correction 
for tracer recovery. During 1992, additional 
data was collected on the other systems and 
control charts were prepared. 

The Radiochemistry Section utilizes alpha 
tracer methodology using 242Pu or 243 Am 
radionuclides to analyze for 238Pu, 239Pu, and 
241 Am. Six alpha spectrometers, each 
equipped with 16 surface barrier detectors, are 
used to measure electroplated sample sources 
for their analyte and tracer alpha 
concentrations. 

1. Alpha spectrometer calibration 
methodology. Sixteen secondary standards, 
designated No. 89-1-16 standards, are used 
to calibrate each detector weekly. Each 
standard has the following assigned 
concentrations: 11.77 Bq (706 dis/min) 
242Pu; 5.45 Bq (327 dis/min) 239Pu; 16.87 
Bq (1012 dis/min) 241Am; and 2045 dis/min 
gross alpha. Estimates of the alpha 
concentrations for the three isotopes are 
determined from the percentage of the 
alpha counts in each isotope's energy 
spectrum relative to the sum of the alpha 
counts recorded in the three spectra. For 
example, 345 242Pu counts/min divided by 
1000 summed counts equals 34.5o/o 242Pu. 
Thirty-four and one-half percent of the 
standard's 2045 gross dis/min equals 706 
dis/min of 242Pu for the standard. Estimates 
of the 239Pu and 241 Am alpha 
concentrations were similarly calculated. 

Evidence of a detector's weekly calibration 
performance is relative to the following test 
parameters: (I) maximum energy peak 
position for each radionuclide per 128 
storage channels set to collect at a 10-keV 
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response per channel, (2) full-width at half 

maximum (FWHM) alpha energy peak 

resolution, and (3) counting efficiency. A 

FORTRAN code, ALPHA, is used to 

reduce the calibration data. 

2. Background testing. Stainless-steel blank 

planchets, identical to the planchets used to 

prepare the routine sample sources, are used 

for instrument background testing. Each 

detector is tested for evidence of a 

consistent background of four or less counts 

per 70,000 s for each radionuclide's 

designated alpha energy storage channels. 

The ALPHA code reduces the background 

data and maintains a running mean 

background count rate for each detector 

based on 10 previous measurements. 

3. Control charts. The calibration and 

background data are displayed on Shewhart 

control charts to indicate the need for 

corrective action. Warning level data are ±2 

standard deviations and out-of -control data 

are ±3 standard deviations beyond the 

calculated mean performance for each 

calibration parameter. Corrective actions 

are taken when calibration records and 

background checks indicate out-of -control 

measurements relative to 10 previous 

performance tests. 

4. Counting efficiency calculation. A detector's 

percent counting efficiency is determined 

by the net counts per minute in an 

integrated, 19-channel storage spectrum 

(per a 10-ke V energy calibration record 

designated for each of the standards' three 

isotopes) divided by the assigned 

concentration (dis/min) for each isotope. 

For example, 100 net counts of 239Pu 

divided by 327 dis/min times 100 equals 

30.6% counting efficiency. Estimates for 

the 239Pu and 241 Am isotopes' counting 

efficiencies are similarly calculated. The 

average of the three isotopes' counting 

efficiencies is used to calculate each 

detector's mean counting efficiency factor 

for each calibration record. A running 

mean for each detector's mean counting 

efficiency is used to judge reproducible 

performance relative to 10 previous 

counting geometry records. 

Estimates of a detector's counting 

efficiency made against a standard 

contammg a single 239Pu isotope 

demonstrated the validity of using the 

above method for calculating a detector's 

counting efficiency factor. 

The counting efficiencies for the 16 

detectors in each spectrometer system are 

calculated against the mean activity 

assigned for the 16 calibration standards 

rather than against each standard's 

individual alpha activity. This procedure is 

used to facilitate data reduction by the 

ALPHA computer code, which was written 

to use a single calibration source. The 

original intention was to modify the 

computer code to identify each of the 16 

standards' gross and individual isotope 

alpha activity estimates. However, because 

of the requirement for a weekly calibration 

record and because the difference between 

the individual standards' gross activity and 

the mean gross activity for the 16 standards 

was less than 5%, it was concluded that the 

code could be used without making 

extensive modifications. 

We recognize that the use of the mean gross 

alpha activity, rather than individual gross 

activities, to calculate each detector's 

average counting efficiency contributes a 

bias in the calculated estimate of each 

sample's tracer recovery. However, because 

tracer recovery is not reported to the 

customer and does not affect the reported 
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concentration of the analytes, use of the 
mean for calibration is an accepted practice. 
Additionally, because tracer recovery data 
are used primarily to monitor the analytical 
procedure and to evaluate analyst 
performance, highly accurate estimates of 
tracer recovery are not especially critical. 

5. Tracer recovery yields. Tracer recovery 
yields, expressed as percent chemical 
recovery of tracer added to a sample, are 
calculated from the net tracer counts per 
minute divided by the detector's calculated 
assigned counting efficiency and the 
concentration (dis/min) of tracer added. 
For example, 2.43 net tracer counts/min + 
(0.305 counting efficiency x 9 dis/ min of 
tracer) x 1 00 equals 88% tracer recovery. 

The current overall mean tracer recovery 
for the Pu and Am bioassay analytical 
procedures average 88% ± 6% standard 
deviation. Recoveries that are less than 
70% and greater than 110% are reviewed 
for evidence of poor energy resolution or 
other factors that may contribute to 
significant errors in the reported data, e.g., 
records identifying sample spillage, source 
preparations that degrade the energy 
spectrum, or evidence suggesting a double 
spike of the tracer. Measurement data that 
are subject to apparent or suspected 
instrument failure are recounted after 
evidence for in-control instrument 
performance is reestablished. 

6. Sources of bias in reported tracer recovery 
data. The tracer yield provides a means to 
monitor analysts' performance and to 
provide evidence that the spectrometer 
operated in an in-control mode during the 
sample measurement process. The FWHM 
resolution of the routine sample source's 
energy spectra will generally be comparable 
replicates of the calibration source's FWHM 

Quality Assurance Objectives and Policies 

resolution. If the sample source's FWHM 
resolution is broader than the calibration 
source's FWHM, there may be a low bias in 
the reported tracer yield. This matter is not 
considered highly significant unless the 
tracer and analyte spectra overlap each 
other. In the case of questionable spectrum 
resolution, the sample should be reanalyzed 
or a new sample should be requested for 
reanalysis. As stated earlier, the use of a 
common assigned alpha concentration for 
the three isotopes in each of the 16 
standards introduces a source of bias in the 
reported tracer yields. 

7. Analyte concentrations. Estimates of an 
analyte's alpha concentration, for example 
239Pu, are corrected for chemical loss by 
dividing the net analyte counts per minute 
by a ratio factor derived from the net tracer 
counts per minute divided by the 
concentration (dis/min) of tracer added. 
For example, 0.085 net analyte counts/min 
+ (2.43 net tracer counts/min+ 9 dis/min of 
tracer) equals 0.31 dis/min analyte 
concentration. The analyte energy spectrum 
and tracer energy spectrum will always be 
replicates of each other. Therefore, the 
accuracy of the certified alpha 
concentration of the tracer is critical for 
calculating the estimate of the analyte's 
alpha concentration. 

8. Calibration standard history. 

a. Plutonium-236 tracer: 1965-1974. 
Beginning in 1965, with the use of 236Pu 
tracer, a single multi-isotope standard 
containing approximately 1200 dis/min 
of gross alpha activity (divided equally 
between the 236Pu, 239Pu, and 238Pu 
isotopes) was used for calibration and to 
establish each detector's counting 
efficiency factor. The standard, 
designated Standard Alpha No. I (an 
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electroplated stainless-steel source with 

a 7 -mm-diam plated area), was a 

likeness of sample sources obtained from 

the radioanalytical procedures. This 

standard was calibrated each month in a 

gas-flow proportional counter for its 

gross alpha activity relative to NIST 

SRM alpha standards. Correction for 

the decay of the 238Pu was applied each 

year. The assigned alpha concentrations 

of the three Pu isotopes were determined 

as described above for the 89-1-16 

standards, and the procedure for their 

use to calibrate each spectrometer was 

also identical to that described above. 

The ALPHA code was written to reduce 

the calibration data obtained against the 

No. 1 standard. 

b. Plutonium-242 tracer: 1970s. With the 

availability of 242Pu tracer in the 1970s, 

an electroplated, electropolished (7-

mm-diam plated area) secondary 

standard containing approximately 1800 

dis/min of gross alpha activity (divided 

equally between the 242Pu, 239Pu, and 
238Pu isotopes) was prepared. This 

standard, referred to as Boyd's standard, 

was calibrated once a month in a gas

flow counter for its gross alpha activity 

relative to the NIST SRMs. Correction 

for the decay of the 238Pu was applied 

each year. The assigned alpha 

concentrations of the three Pu isotopes 

were determined as described above. 

Each detector in each spectrometer 

(three spectrometers with 16 detectors 

each) was calibrated as outlined above. 

The ALPHA code was modified to 

accept the alpha concentrations for this 

standard. 

c. Sixteen standards: 1980s. In the 1980s, 

with the purchase of two additional 

multidetector spectrometers, each with 

16 alpha detectors, a set of 16 

electroplated secondary standards (7-

mm-diam plated area) containing 

approximately equal amounts (600 

dis/min) of 242Pu, 239Pu, and 238Pu was 

prepared. The 16 standards, referred to 

as Ide's Standards, were required in 

order to achieve a weekly calibration 

record for the five instruments. The 

assigned concentrations of the three Pu 

isotopes were determined for each 

standard as described above for the 89-

1-16 standards. 

The 16 calibration standards were re

certified for their gross activity on a 

quarterly schedule against NIST SRMs 

by measurements made in a gas-flow 

proportional counter. The gross alpha 

activity from the quarterly 

measurements was averaged, and a new 

estimate based on the measurements was 

entered into the ALPHA code on 

January 1 of each year. 

d. New standards: 1989. In 1989, with the 

use of a 10-mm-diam plating area for 

the routine sample source preparations, 

a set of 16 stainless-steel, electroplated, 

electropolished standards designated No. 

89-1-16 standards ( 1 0-mm-diam plated 

area) was prepared. The 241Am 

radionuclide, rather than 238Pu, was 

used to minimize the change in the gross 

alpha activity due to the decay of 238Pu. 

The new standards were used to 

calibrate the spectrometers as outlined 

above. 

The 242Pu used to make these standards 

contained a small quantity of 238Pu 

alpha activity, < 1% of the gross alpha 

estimate. Therefore, the gross alpha 

concentrations for these standards are 

reassigned on a yearly schedule to 
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correct for the 238Pu decay. The mean 
gross alpha activity for the 89-1-16 
standards determined in January 1990 
was 2074 ± 58 dis/min. The assigned 
mean gross activity for 1992 was 2045 ± 
65 dis/min. 

The 89-1-16 standards are recalibrated 
monthly in a gas-flow proportional 
counter against NIST SRMs. The 
recalculated mean gross alpha activity 
and the recalculated estimates of alpha 
concentrations for the three isotopes are 
entered into the ALPHA code in January 
of each year. As was the case for the 
previously used Ide's standards, the 
difference between the 89-1-16 
standards and their mean gross alpha 
activity was less than 5%. This source of 
bias in calculating each spectrometer's 
16 detectors was recognized and 
accepted in order to achieve a weekly 
calibration record for each counting 
system. 

D. Quality Control Guidelines for Radionuclide 
Counting Instrumentation. 

A formal documented quality assurance 
program is in place for all nuclear counting 
systems used by EM-9. This includes the alpha 
and gamma spectrometer systems and the 
liquid scintillation, gas-flow proportional, and 
zinc sulphide counters. This program is in 
compliance with current EPA and DOE 
regulations concerning calibration, 
background, and efficiency measurements, and 
provides a measure of the performance of the 
various systems. These data will provide 
accurate records of each system's performance 
and will document when a system has 
mechanical/electrical problems that should be 
investigated and remedied. 

Quality Assurance Objectives and Policies 

1. Alpha spectrometer systems. Background 
and calibration databases are maintained 
that contain 10 measurements from which 
a running average is calculated. Each new 
calibration and background are compared 
against the database mean and standard 
deviation for each detector. New calibration 
and background data are not added to the 
database if they show evidence of 
out-of -control conditions. Because each 
system and each detector in the system is 
independent, control charts are kept on 
each detector for the spectrum of interest. 
Appendix H (Tables H-1 to H-IV) shows 
four quarters of 1992 data. Tables H-V and 
H-VI show data on the 16 plates used for 
all routine alpha spectrometer calibrations. 
Changes in the counting efficiency, other 
than random fluctuation, are documented in 
Laboratory notebooks A8192 and 10105 and 
are generally due to a detector being 
replaced or needing cleaning, electrical 
power surges and outright failures, vacuum 
system leaks, and electronic noise. When a 
detector is replaced, new parameters are 
established based on I 0 measurements 
before the background and calibration data 
are utilized. The count room QC program 
developed for our seven alpha spectrometer 
systems is described below. 

a. Backgrounds. Run at least one 70,000-s 
background per week on each system. 
Environmental samples use an 80,000-s 
background. Keep a QC chart for each 
detector showing counts for the 238Pu, 
239Pu, and 242Pu areas (Fig. H -1 ). The 
background count distribution in these 
areas of the spectrum, for each detector, 
is described by a Poisson distribution. 

(I) Probabilities. Apply probabilities 
associated with the upper 99% limit 
of the mean count for each detector 
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to determine out-of -control 

conditions. 

(2) Corrective action. Take corrective 
action if individual background 
counts are greater than four for two 
consecutive counts for the 239Pu 
areas. The 238Pu areas average four 
counts in 70,000 s. A measurement 
of two consecutive counts out of 

nine is considered out of control. 
The detector shall be cleaned or 
replaced when an out-of -control 

state is noted. 

(3) Bioassay samples. The desired 

detection limit, at the 0.05 
confidence level, for the plutonium 

bioassay procedure is 0.03 pCi per 
700-mL sample. To detect this 

concentration in routine samples, 
apply the following conditions to the 

sample for acceptance of individual 
sample control: 700-mL sample 

volume, 242Pu tracer recovery 

greater than 40%, detector efficiency 

greater than 30%, count length of 

70,000 s ( 1167 min), and background 

counts of two or less in 70,000 s. 

(a) The calculation for the detection 
limit of the minimum detectable 
amount (MDA) of activity, 

based on Currie,12
•
13 is 

MDA /i X 4.65 + 2.71 
1167 X .40 X .30 X 2.22 

0.03 pCi/100 mL . (3) 

(b) Because the 242Pu tracer 
recovery averages greater than 
85%, the detection limit for the 

majority of the samples analyzed 

is 0.01 pCi/700-mL sample. 

(4) Environmental samples. The desired 
detection limit, at the 0.05 
confidence level, for environmental 
samples is 0.03 pCijaliquot of 
sample. The calculation for the 
detection limit of the MDA of 

activity is based on Currie.12•
13 

b. Calibrations. Run at least one 
calibration per week on each system and 

keep a QC chart for each detector (Fig. 
H-2). Use the set of 16 matched plates, 

which are calibrated against NIST SRM 

4906-B33, a 238Pu standard plate. The 
16 calibration plates are electropolished 

and electroplated standards prepared in 

1989. These new standard plates were 
prepared so that the calibration plates 

would more closely approximate the 

routine samples submitted for counting. 

The standard plates contain 706 dis/min 
242Pu, 327 dis/min 239Pu, and 1012 

dis/min 241 Am and 238Pu. Because these 

plates contain a trace amount ( < l %) of 
238Pu, they will be evaluated each year 
for 238Pu decay. Apply the following 

criteria to evaluate 

out-of -control condition 
calibration data: 

whether an 
exists for 

• One point outside the 3-sigma 

control limits. 

• Eight successive points on one side 

of the mean (or 10 out of 11, or 12 
out of 14). 

• Two out of three successive points 

between ± 2 and 3 standard 
deviations from the mean. 
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• Four out of five successive points 

between ± and 2 standard 

deviations from the mean. 

• A definite trend in the data. 

Calibration records date to 1953. The 
239Pu standard, No. 2B, was prepared by 

what was then the Chemical 
Metallurgical Research Group ( CMR -1 ). 

The electroplated plutonium is contained 

in a 1-in.-diam area on a 2-in.-diam 

platinum-plated copper disk. The 

original estimates and subsequent 

measurements of the gross alpha activity 

on this standard, made in a 21r gas-flow 

proportional counting system, are given 

in Table H-VII. An alpha-energy 

spectrum made of this standard in 1990 

demonstrates that 97% of the total alpha 

activity is consistent with decay energies 

of 239/ 240Pu (5.11 and 5.16 MeV). The 

remaining 3% was associated with the 

energies of 238Pu (5.46 and 5.5 MeV). 

Based on alpha-energy peak locations 

and ratios of the alpha counts under 

each peak area, we conclude that the 

standard's alpha activity results from 

decay of 238 Pu and 2391240 Pu 

radionuclides. The measurement was 

made using a 300-mm surface barrier 

detector rated to give an alpha particle 

resolution of 19.7 keY. The data 

demonstrate 20-keV energy resolution. 

This energy resolution was achieved at a 

sample-to-detector separation of 2.7 em 

and a counting geometry of 1.3%. 

The percent alpha activities of these two 

isotopes of plutonium, back-calculated 

to 1953, show that the plutonium 

electroplated on this source is 

characteristic of isotopic ratios for 

plutonium processed at Los Alamos in 

the 1950s, i.e., W ~ross alpha activity is 
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-3.8% 238Pu (-0.02 at. %) and 96.2% 
239/240Pu (-98 at. %). The measurement 

made in 1990 suggests that the gross 

activity for this standard has decreased 

by about I% over the 38-year study 

period due to the decay of the 238Pu. 

Information obtained from D. W. 

Efurd, 14 of the Nuclear and 
Radiochemistry Group (INC-II), 

provided information on the isotopic 

atom percent of plutonium processed at 

Los Alamos during the years 1944, 1951, 

1952, 1957, and 1968, as shown in Table 

V. The data may be used to explain 

changes noted for plutonium alpha 

reference standards as a function of time 

and their isotopic makeup. The 

information may also be of interest to 

health physicists evaluating 

occupational exposure to plutonium as a 

function of exposure date. The specific 

composition of plutonium associated 

with occupational exposures or bioassay 

analytical procedures should be 

established for exposure assessment. 

NIST alpha standard SRM 4906-28 was 

obtained in 1973, and this standard or 

similar NIST SRMs have been used since 

197 3 as the primary alpha calibration 

standard for calibration of our gas-flow 

proportional counters. We have 

continued (from 1973 to the present) to 

reference measurements made against 

the NIST standards with measurements 

of the activity of standard No. 2B. The 

No. 2B standard was used to calibrate 

the instruments that were used for 

measuring the plutonium concen

trations in bioassay urine samples 

collected from Los Alamos workers 

between 1953 and 1973. Before 1953, 

bioassay results were expressed in counts 

per minute because there was no 
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TABLE V. Isotopic Composition of Plutonium Processed at Los Alamos 

Year High Low 
Processed Isotope Average Atom Percent (%) (%) 

1944 Pu-238 below limit of detectiona 
Pu-239 99.9515 
Pu-240 0.0482 
Pu-241 0.0001 
Pu-242 0.0002 
Pu-244 below limit of detection 

1951 Pu-238 0.02 0.041 0.0006 
Pu-239 97.8 100.0 95.0 
Pu-240 2.1 4.8 0.04 
Pu-241 0.09 0.15 0.04 
Pu-242 not determined 

1952 Pu-238 0.039 0.123 0.019 
Pu-239 97.7 99.9 96.5 
Pu-240 2.3 4.8 0.08 
Pu-241 0.12 0.27 0.05 
Pu-242 0.035 0.066 0.004 

1957 Pu-238 0.009 0.011 0.0076 
Pu-239 94.2 95.2 93.5 
Pu-240 5.4 6.1 4.4 
Pu-241 0.41 0.49 0.33 
Pu-242 not determined 

1968 Pu-238 0.011 0.019 0.004 
Pu-239 93.8 97.3 93.2 
Pu-240 5.7 6.1 2.6 
Pu-241 0.45 0.68 0.10 
Pu-242 0.021 0.023 0.0095 

aclinton (Oak Ridge) Plutonium measurement made on 01/15/82. 
Other data measurements made during the year of processing. 
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standard available to relate counts to 
239Pu mass. 

At the end of 1992, NIST standard 
4906-28 was retired as the primary 
means of calibration on the gas-flow 
proportional counter. After careful 
examination of the data, it was found 
that the sample plate had decayed by 
approximately 1%. Even though this 
percent decay is minimal and has no 
significant effect on the routine data, it 
will be replaced with NIST 
SRM4906H-Cl2 e38Pu) and 4904S-G80 
e41Am). 

( l) Record keeping. Print copies of all 
calibration and background data. 
The count room manager will review 
and sign all data and give them to 
QA for approval before release to 
other data-reduction codes. Keep 
printed copies of calibration and 
background data indefinitely in 
notebooks. 

(2) NIST standards. 
standard plate as 

Use 
the 

a NIST 
primary 

standard with which to calibrate 
secondary standard plates. Reference 
the same NIST standard plate in all 
computer data-reduction codes. 

(3) Plate size. Use the 5/8-in. standard 
plate size with a 1 /2-in. plating area. 

(4) System 11:ames. Refer to the alpha 
systems as Alpha 16, Alpha 32, 
Alpha 48, Alpha 64, Alpha 80, 
Alpha 96, and Alpha 112. The Alpha 
96 is calibrated for the measurement 
of uranium, thorium, and americium 
in addition to plutonium. 
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2. High-resolution gamma spectroscopy 
systems. 

a. Backgrounds. Run at least one 50,000-s 
background bimonthly for each detector 
for each matrix (water, soil, and 
vegetation). Transfer the data to the 
VAX data storage disk and integrate the 
gamma-ray photopeaks of interest using 
the GAMS or NGAM data-reduction 
code. Record the results in a Laboratory 
notebook. Archive all background 
spectra to hard copy and store with the 
count room records. 

b. Energy calibrations. Run one energy 
calibration per week on each detector 
after filling the detector Dewars with 
liquid nitrogen. Use either the NIST 
SRM 4370B 152Eu solution or the NIST 
SRM 4218E 152Eu point source as the 
full-spectrum energy source. Use three 
primary photopeaks (122-, 779-, and 
1408-keV lines) for calibration. Transfer 
the spectrum to the VAX data disk and 
archive the data to hard copy. Record 
the information (date, analyst, detector, 
calibration line, etc.) in the lithium
drifted germanium detector (GeLi) 
calibration logbook. Plot the data 
semiannually to provide quality 
assurance documentation of the stability 
of the detectors (Fig. H-3). 

c. Efficiency calibrations. 

(1) Absolute efficiencies. For absolute 
efficiency determinations, obtain a 
broad-energy based standard 
solution, such as QCY.48 from 
Amersham Corporation. Calculate 
the appropriate activity level and 
spike directly on the matrix of 
choice. Matrix configurations 
utilized within the nuclear counting 
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facility include 500-mL liquid 
Nalgene bottles, 1-L Marinelli 
beakers, I 00 g of vegetation or soil 
within a 500-mL Nalgene bottle, 2-
in. tliilter media mounted on a 
standard stainless-steel planchet, and 
charcoal cartridges. Count these 
samples on at least an annual basis 
for 50,000 s for each matrix and/or 
configuration for each detector 
system. Transfer the data to disk, 
reduce the data using the GAMS or 
NGAMdata-reductionprogram,and 
log the results into the efficiency 
notebook for the gamma-counting 
facility. Archive all data to hard 
copy. 

(2) Relative efficiencies. 
technique is used 

Another 
in the 

gamma-counting facility to address 
system performance over time. Once 
a month, measure the 152Eu (NIST 
SRM 4370B) point source at a fixed 
distance and position from the 
detector face on each of our six 
detectors. Reduce the spectra using 
the GAMS or NGAM data-reduction 
code to generate an efficiency for 
each of 11 different 152Eu gamma 
energies present in the point source. 
Calculate the mean values of these 
efficiencies each month and compare 
them to those of the previous month. 
Plot the data to give a visual record 
of each detector's performance. 

3. Liquid scintillation counting systems. 

a. Backgrounds. Run triplicate background 
measurements with every sample set 
using "blank" deep-well water to 
determine background levels. The count 
length will vary according to the matrix 
and sample with which it is counted. 

Print the data file and tape the printed 
copy to the appropriate instrument 
performance assessment (IPA) notebook 
for archival data storage. Plot the data to 
determine if trends are present (Fig. 
H-4). This information is used to 
determine if the instrument parameters 
are operating properly or if the well 
water is contaminated. 

b. Quench cunes. Run a quench curve at 
least biannually. A standard set that 
contains a known amount of 3H, with 
varying amounts of quenching agent 
(ethyl iodide or sodium iodide) in each 
sample (n=lO), is counted for 30 min. 
The automated program on the liquid 
scintillation counter will automatically 
generate a new quench curve with each 
sample set run. Print out the quench 
curve and tape the hard copy in the 
appropriate IPA notebook. The Spectral 
Index of External Standard values 
generated by the program are copied to 
other programs that are in use to provide 
those programs the most current quench 
curve information. 

c. Efficiency calibrations. Run an 
efficiency measurement each week to 
provide an alternate measure of system 
performance. Run standards, analyze 
trends, and record data in the liquid 
scintillation counter IPA verification 
notebook. If the variation of the 
standards exceeds ± 15% and/ or the value 
of the standard is less than 60% for the 
2200CA or the 2500TR liquid 
scintillation counters, the systems are 
considered to be operating outside the 
allowable performance parameters and 
are in need of alignment or repair. See 
Fig. H-5 for a representation of what an 
efficiency curve should look like. 
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d. Figure of merit. Another method of 
examining liquid scintillation system 
performance is the figure of merit (Fig. 
H-6). It is a numerical value calculated 
by dividing the efficiency squared by 
the background. This value indicates 
how efficiency and background interact 
and how the system measures an event in 
the presence of background. If this value 
goes below 150 (as determined by the 
manufacturer), the cause should be 
investigated and the system repaired. 

4. Gas- flow proportional counting systems. 

a. Backgrounds. There are currently five 
gas-flow proportional counting systems 
in use, each requiring varying times for 
background information collection. The 
alpha count room proportional counting 
systems count backgrounds for 30 and 
300 min each week. The gamma count 
room proportional counting system has 
background counts run with each sample 
set. Record all data in the appropriate 
notebooks. This information is tabulated 
to show trends that may lead to 
corrective action as required. 

b. Voltage plateaus. 

( l) Alpha-counting facility. Run voltage 
plateaus each time a new 
argon/methane (P-1 0) or argon gas 
supply tank is put on the system or 
when instrumentation changes 
require a new plateau. There are 
four gas-flow proportional counting 
systems in the alpha counting 
facility. Three are windowless (two 
for alpha and one for beta) and the 
fourth is windowed and is dedicated 
to 90Sr analysis. 
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(2) Gamma-counting facility. Create a 
new voltage plateau on a semiannual 
basis for the gamma facility 
proportional counter. This counter is 
set for both alpha and beta counting. 

Plot the data for all systems, generating 
a curve of voltage versus count rate. The 
point at which the voltage is set is 
determined to be within l 0% of the 
"knee" of the curve. Record these values 
in the appropriate notebooks for archival 
purposes. 

c. Efficiency calibrations. 

(I) Alpha-counting facility. Generate 
the efficiency values for the 
windowless gas-flow proportional 
systems on a weekly basis. For the 
alpha counting systems, measure 
NIST SRM 4906-B33 and 4906-B94 
239Pu standards. Plot the data to 
determine if problems exist. See 
Fig. H-7. Count NIST secondary 
210Pb sources, nos. 7 432 and 8357, 
on the beta counting system. Plot 
this data to determine if problems 
exist. See Fig. H-8. The windowed 
gas-flow counting system dedicated 
to 90Sr analysis utilizes a secondary 
calibrated New England Nuclear 
234Pa source to monitor the relative 
efficiencies of each of the four 
detectors. Plot the data to monitor 
trends and to determine if the 
instruments are operating within 
acceptable limits. Record all data in 
the appropriate IPA notebooks. 

(2) Gamma-counting facility. A 
different means of efficiency 
measurement is used in the gamma
counting facility. Because the 
samples have an associated 
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volume/mass, it is important to 
know the amount of self -absorption 
occurring within each sample. 
Calculate the self -absorption by 
counting a series of planchets with 
varying, known amounts of 
potassium salts (KCl) and plot the 
count rate versus the amount of 
precipitate on the planchet 
(precipitation curves). This curve 
yields an equation of the line that 
will allow the calculation of the 
correct activity on a planchet, 
regardless of the amount of mass 
associated with the sample. During 
1993, we will begin examining our 
procedures for the determination of 
these mass/efficiency curves. Past 
practices dictated that the curve run 
from 0.025 to 2.0 g of residual mass. 
We are proposing that sample mass 
does not exceed 0.2 g of mass within 
the sample. This has caused a 
variation within our procedures and 
the chemistry must be changed to 
produce samples of this quality. 
Record all values in the appropriate 
notebooks for archival purposes. 

d. Relative efficiency measurements. 
These data record relative performance 
of the gas-flow detectors over time. 

(l) Alpha-counting facility. Measure a 
known set of secondary standards 
each week on the alpha and beta 
counters. System performance is 
measured by comparing the 
calculated value of these standards to 
their consensus values. 

(2) Gamma-counting facility. Measure, 
with each sample set, a NIST 
secondary source of 239Pu as the 
alpha standard and a NIST secondary 

source of 90Sr j 90Y as the beta 
standard. Record the data in the 
counting notebook. See Fig. H-9. 

e. Quality control measurements. A QC 
material should be counted on all 
systems to provide an additional measure 
of performance. The only counter 
among the gas-flow proportional 
counting systems to which this currently 
applies is the windowed counter located 
in the gamma counting facility. Data 
from a QC sample that was repeatedly 
measured during the year was plotted 
for alpha and beta performance to 
provide this additional oversight. See 
Fig. H-10. 

5. Zinc sulfide counting system. 

a. Backgrounds. Accumulate backgrounds 
each week. Count a blank planchet for 
100 min on each of the eight detectors. 
Record the data in the appropriate 
notebook. 

b. Efficiency calibrations. Take efficiency 
measurements each month. Perform the 
efficiency measurements using a NIST 
SRM 4904L-F83 241Am standard. Count 
the sample in triplicate for 10 min on 
each system. The mean value associated 
with the set of data will consist of the 
efficiency value for that particular 
detector. Log the data onto a data 
logging sheet and store it in the 
appropriate notebook. 

c. Relative efficiency measurements. 
Measure a set of internal secondary 
standards (NIST -traceable 239Pu) of 
known value each week. Record the 
calculated value of the standards in the 
appropriate notebooks. Examine the data 
to determine if trends are appearing. 
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Take the appropriate corrective action 
when necessary. 

6. Gross gamma counting system. 

a. Backgrounds. Accumulate a series of at 
least three 5-min backgrounds with each 
sample set measured. Record the data on 
the data analysis sheet for use in 
determining final sample activity. 

b. Efficiency calibrations. Count in 
duplicate for 5 min either a soil or water 
matrix, prepared from a NIST 4233-B 
137Cs standard solution, with each 
sample set. Record these values on the 
data analysis sheet. These data are 
matrix dependent and are utilized in the 
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data-reduction code to determine the 
counting efficiency for each sample set. 
The counting efficiency is used to 
calculate the activity of the samples. 

c. Quality control measurements. Count a 
QC sample (either soil or water) in 
triplicate for 5 min with each sample set. 
Record the data on the data analysis 
sheet. The data provide information on 
the performance of the counting system 
during the time that the samples are 
being counted. The measured QC value 
is divided by the calculated value 
providing a ratio that is used to judge 
system performance. If the measured QC 
value is in good agreement with the true 
value of the QC, the ratio should be 
close to one. 
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III. AUTOMATED NUCLEAR COUNTING FACILI1Y 

Our Automated Nuclear Counting Facility 

(ANCF), which automates sample changing, data 

collection, and data reduction for four high

performance germanium detectors, was completed 

during 1989. It utilizes software and computer

controlled hardware that provide the following 

functions: (1) keyboard entry of sample and 

counting parameters, (2) automated data 

acquisition, (3) manipulation of samples using 

robotics, (4) peak identification and spectral 

analysis, (5) report generation, (6) insertion of 

data into the SAMPLES database through the 

EM-9 LIMS, and (7) archiving of spectral data. 

A. Automated System. 

An EG&G ORTEC ADCAM multichannel 

analyzer (MCA) system is the center of 

functionality in the ANCF. The ADCAM 

system runs on a personal computer (PC) and 

allows the automation software to directly 

reference supporting files during the gamma 

analysis process. These files contain 

calibration, background, detector description, 

sample description, and nuclide library 

information. The automation software 

integrates the OR TEC MCA with the rest of 

the system to provide a completely menu

driven environment for the end user. It can 

process up to 72 samples per run with minimal 

human intervention. These samples may be of 

a variety of matrices that include water, soil, 

vegetation, charcoal cartridges, and filters. 

The sample carrier vessels manipulated by the 

robot are designed to accommodate the various 

sizes and shapes of sample matrices. The 

system analyzes the spectral data collected 

from each sample. The activity and uncertainty 

information may be reported based on activity 

per sample or on weight/volume. The ANCF 

saves significant personnel time, eliminates 
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keyboard transcription errors, and dramatically 

reduces sample turnaround time. 

B. System Configuration. 

Four intrinsic germanium detectors are 

connected to the MCA and are mounted on a 

precision-machined aluminum table. The table 

is 15 feet long by 4 feet wide and supports a 

lead cave with a pneumatically controlled top 

door for each of the four detectors. The robot 

is manufactured by PRI and moves the length 

of the table on a rail using a rack-and-pinion 

drive. A rack designed to hold the 72 samples 

sits between the shielded caves. The MCA 

emulator runs on an IBM PC/ AT clone using 

the DOS 3.3 operating system. The emulator 

communicates with the multichannel buffer 

(MCB) module, based in a Nuclear 

Instrumentation Module bin, via a PC-based 

interface card and shielded cable. The 

communication is either in the form of direct 

memory access or mailbox reads and writes. 

The mailbox allows the programmer to directly 

control the MCB to start the count, store the 

spectrum, and collect real-time and live-time 

values. The PC- based emulator enables storage 

and retrieval of the spectrum directly from the 

hard disk. Since the actual counting is buffered 

in the MCB, the PC can be used by the 

operator for other tasks. The PC can even be 

rebooted without affecting the operation of the 

MCB. 

The PC is configured on an 80386 20-MHz 

platform. It uses a math coprocessor, 40 

megabytes of hard disk space, and a 3.5-in. 

high-density floppy drive. The PC also 

contains 2 megabytes of RAM memory, part of 

which is sectioned off as a RAM disk. The 

RAM disk adds considerable computer 

39 



processing performance gains within the 
application because executable and library files 
that are often used (some of them as often as 
once per second) are stored there. In addition 
to the regular hardware on the PC bus, there is 
an MCB interface and an . IBM transistor
transistor logic (TTL) (0 V de or 5 V de) 
interface with 16 bits of binary input and 
output. The TTL interface collects 4 TTL 
input signals, one from each cave door, and 
distributes 4 output signals. The automation 
software is synchronized with the robot 
through these signals. The two subsystems 
derive critical software flow control 
information based on the position of the cave 
doors. The automation software and the robot 
change the state of the cave doors when 
needed. 

C. General Operation. 
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Each of the following paragraphs corresponds 
to a menu selection in the automation software. 

I. A fast and flexible Lotus-style input screen 
allows the user to enter the following 
sample and count information: sample 
numbers, request numbers, sample owners, 
sample weights andjor volumes, count time, 
analyst, matrix, analysis nuclide list, 
calibration filename, and background 
filename. Upon exiting, a file containing 
this information is created and is used by 
subsequent parts of the automation 
software. 

2. The second data input screen prompts the 
user to specify the exact gamma analysis 
parameters to be used in the analysis phase. 
These parameters include decay correction, 
use of minimum detection limits, 
background subtraction, sorption 
correction, calculations used to adjust the 
activities based on sample weight or 
volume, units for adjusted activity, and the 

type of uncertainty to report (activity, 
percent, or total). 

3. The counting process begins with the third 
menu selection. It initializes the cave door 
position to closed, prompts the user for 
which caves to count from, and instructs 
the user to load samples into the rack in the 
same order as the sample numbers were 
added in menu selection one. After the 
robot is initialized, the sample run begins. 
At this point, a counting screen is displayed 
that contains the following information 
about each detector: MCA and segment 
number, cave number, number of samples 
to be counted, the current sample being 
counted, total count time, real time, live 
time, and dead time. The status of each 
cave is also displayed in terms of whether it 
is being used during this run or is disabled. 
The screen is updated each second to reflect 
new counting statistics. If dead time 
exceeds 20%, a yellow warning message for 
that cave is displayed. At any time during 
the run, the user may type control-Yanda 
small screen of three choices will appear on 
top of the counting screen. This screen 
allows the user to branch to DOS to 
perform any DOS operation, to invoke the 
MCA emulation to visually inspect the 
spectrum being counted, or to abort the 
count, specifying whether or not to erase 
the files created for that particular run. The 
user eventually exits DOS or the MCA 
emulator and automatically reverts back to 
the counting screen. 

4. Menu selection four invokes a complex and 
sophisticated software application that 
analyzes the spectrum with the aid of 
numerous supporting files. These files 
contain calibration, background, detector 
description, sample description, and nuclide 
library information. The software produces 
a report file for each sample and ensures 
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that spectral data are analyzed consistently 

and accurately for each run. The user 

interface requires no keyboard input. The 

menu displays which reports have been 

processed, which report is currently being 

processed, and in which part of the analysis 

phase it is currently working (Convert, 

BackGround Strip, Analyze Spectrum, and 

Create Report). This information allows the 
user to determine the length of time needed 
for each part of the analysis and thus obtain 

an accurate estimate of when the process 
will be completed. Approximately 20 s are 

required per report. 

5. In screen five, the automation software 

opens each report file, parses that file based 

on knowledge of how the report is 
formatted, and intelligently extracts each 

important data item required by the EM-9 

QADM Section for insertion into the 

SAMPLES database. The activities 

associated with each nuclide in each report 
file are converted to results per weight or 

volume as specified by the user in menu 

selection one. If those activities are below 

minimum detection limits, a file is opened, 

based on the combination of sample matrix 

and detector. This file contains 

uncertainties derived from each nuclide 

within each specific matrix. When all 

reports have been parsed, the information 

gathered from them is stored in a single file 

with an .ENT extension. 

6. VT100 terminal emulation software is 

invoked in menu selection six, creating a 

link to the VAX. The user logs onto the 

VAX and calls up the LIMS menu. 
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PCENTER is selected to invoke a program 

written to process the .ENT files created in 

menu five. PCENTER stores the sample 

analysis information for each sample 

number and nuclide in the SAMPLES 

database and produces a log file for the 

user. This log file contains status 

information about the database update. 

7. An additional software application was 
created to convert the raw spectrum files 

created by this system or any ADCAM 

system to MCA.DA T format. MCA.DAT 

files are directly compatible with all of the 

analysis and LIMS database insertion 

software residing on the VAX used by 

other analysts in the group. This allows 

downward compatibility between the new 

ANCF and the older gamma spectroscopy 

software used by EM-9. 

8. An additional software module transfers 

sample and analytical data, contained in the 
reports generated by the automation 

software, to the EM9VAX-based LIMS 

database. This process involves parsing the 

report files with software that recognizes 

the report format and extracting pertinent 

data items. When all report files have been 

parsed, the activities and uncertainites 

associated with each sample and nuclide are 

adjusted to compensate for sample weight 

or volume. A single file is created with all 

of the information extracted from the 

report files and formatted for the 

PCENTER program. PCENTER processes 

the file and updates the appropriate LIMS 

database. 
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IV. QUALI1Y ASSURANCE MANAGEMENT 
AND COMPUTING RESOURCES 

The quality assurance program is run by a QA 
officer, who heads an independent QADM Section 
within the group. The QA officer is responsible 
for carrying out our QA program and for taking 
or recommending measures to fulfill the quality 
objectives in the most efficient and economical 
manner possible, while ensuring continuing 
accuracy and precision of all data produced. The 
QA officer evaluates data as they are reported, 
prepares a written report quarterly about critical 
issues, and publishes this annual summary. 

A. System Configuration. 

Our ability to address this diverse mission is 
strongly based on our overall QA management 
system. Our computing facility consists of a 
Micro VAX 4000/300 central processing unit 
(CPU) clustered to a Micro VAX 3800, so that 
both CPUs share a total of 2 Gbytes of disk 
capacity (Fig. 2). The VAX 4000/300 is the 
primary LIMS processor, which schedules 
batch processing jobs on the 3800 when 
additional processing power is needed. There 
are three tape drives connected to the Micro 
VAX 3800 that provide backup and software 
update capability to the cluster. These tape 
drives are a tridensity 1600-BPI 9- track 
transport, a 2.4-Gbyte 8-mm drive, and a 
TK70 120-Mbyte drive. The VAXes are 
connected to a local area network (LAN) 
running the local area transmission (LA T) and 
DECnet protocols. The LAN also has 
connected to it eight 8-port terminal servers. 
These servers interface terminals, personal 
computers, data acquisition stations, and 
printers to the VAXes. Additionally, the LAN 
has PCs connected to it that are running 
Digital's Path works for DOS network software. 
These PCs function as network clients being 
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served by the V AXes in the cluster. They 
have print and file services available to them 
and are able to transfer data at I 0 Mbits/s or 
approximately 3 Mbytes of data per minute. 

Our system manager and information 
management staff maintain over 400 existing 
programs and 160 data tables containing over 
one million records. Our in-house LIMS has 
been structured around the VAX Datatrieve 
software system, which permits users to tailor 
databases and interactive software to suit their 
particular needs. A primer entitled 
"Introduction to VAX/VMS" is distributed to 
EM-9 users. It is an extensive introduction to 
the VAX/VMS operating system that 
consolidates a vast amount of usable 
information from numerous reference manuals. 

B. System Backups. 

The EM-9 data processing environment 
receives many daily updates to large databases. 
It can be difficult to back up these files during 
normal working hours due to the number of 
open files and to the verification errors that 
result. Since so much of the information on the 
disks changes each day, it is important to back 
up that information on a daily basis. A 
complete backup system includes both 
incremental backups (involving only the files 
that have changed since the last time backups 
were done) and image backups (involving all 
files on all disks, maintaining the directory 
tree structures). Historical image backup save 
sets are also necessary so that old raw data files 
from years past can be restored to disk. 
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Fig. 2. Diagram of the EM-9 VAX cluster. 

We can perform unattended incremental 

backups late at night for up to a month's worth 

of data because of the introduction of helical 

scan technology and an 8-mm tape cartridge, 

approximately the size of an audiocassette 

cartridge. Since the physical size of the 

cartridge is small, it is no longer necessary to 

rotate image backup save sets. This has allowed 

a much greater level of insurance against 

catastrophic loss of data such as from the very 

gradual or subtle introduction of bad data into 

backup save sets as good data gets rotated off 

the tapes. The Transition Technologies Inc. 

(TTl) CTS-8000 UD Cartridge Tape Subsystem 

is a high-performance, high-capacity, 8-mm 

tape subsystem. The tape drive is capable of 

storing more than two billion bytes of 

formatted computer data on a single cartridge. 

Features of this subsystem include (1) a 

powerful internal error correction code, (2) 

error recovery procedures implemented in the 

cartridge tape subsystem controller, (3) read

after-write error checking and automatic 

rewrite, ( 4) a nonrecoverable error rate of less 

than I bit in I 0 I3 bits, and (5) high

performance SCSI-bus data transfer rates of up 

to I.5 Mbytes per second. The CTS-8000 UD 

is an add-on subsystem designed to be 

integrated into the Digital Equipment 

Corporation (DEC) Q-BUS-based CPUs. The 
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operating system considers the tape subsystem 
to look and act like a TK50 tape drive, and it 
uses the standard VMS TUDRIVER tape 
driver. This feature of compatibility ensures 
that the subsystem will be compatible with 
future DEC upgrades to the VMS operating 
system. 

The backup program, EM9BACKUPS, runs 
continuously in a special batch queue or until 
the system is restarted. The tape drive is 
initially mounted and is not dismounted until 
the type of backup changes from incremental 
to image. This happens twice a month when 
the day of the month is equal to 1 or 15. 
Because the tape is mounted for two weeks at 
a time, the possibility of mount failures, each 
time an incremental backup is begun, is 
eliminated. The tape is left positioned just 
after the last written incremental save set and 
at the location where the new save set is to be 
written. 

EM9BACKUPS uses two disk files. One is 
entitled BACKUPS.LOG, and the other is a 
backup journal file whose file name depends 
on the month of the year and the type of 
backup. For example, if H9BACK UPS is doing 
incremental backups and the date is February 
1992, the backup journal file would be 
FEBI992-INC.BJL. The BACKUPS.LOG file 
contains a complete account of each backup 
operation performed each day. The log file is 
closed, and a new revision is created each time 
image backups are run (the 1st and 15th of 
each month). This file logs the status of the 
backups and notes if there are any problems 
with the program as it runs in the batch queue. 
The journal file is an RMS sequential file that 
contains information about every file that gets 
backed up. This file is specifically formatted 
so that the backup utility can scan it based on 
any combination of disk name, save set name, 
creation date, or file name to find the exact 
information needed from any number of 
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different backup save sets. This functionality 
is very useful when a user needs an old file 
restored and the system manager is not sure on 
which physical volume the file is located. 

Each morning at 12:00 a.m., EM9BACKUPS 
checks the day of the month. If the day is 
equal to Saturday or Sunday, backups are not 
begun, and the program reverts to standby 
mode until Monday morning at 12:00 a.m. If 
the day is not equal to I or 15, incremental 
backups are performed, and the program 
reverts to standby mode until the next day at 
12:00 a.m. If the day is equal to 1 or 15, image 
backups are needed, and at 8:30 a.m., the 
program notifies the system console and all 
terminals enabled as operator consoles that the 
incremental tape needs to be replaced with that 
month's image backup tape. A unique message 
number is printed with this message, and a 
mail file is sent to SYSTEM and MANAGER 
detailing what needs to be done by the 
operator. When changing the tape, the operator 
logs onto the system at a keyboard terminal 
and does a REPLY /TO=message-number. 
EM9BACKUPS receives the REPLY from the 
operator, proceeds to initialize the image 
backup tape, if it is the first of the month, and 
mounts the tape. The program then waits until 
8:30 p.m. before it proceeds to do image 
backups. When image backups are completed, 
EM9BACK UPS again waits until 8:30 a.m., 
mails a message, requests an operator to 
replace the image tape with the incremental 
tape, waits for a reply, initializes the 
incremental tape, closes the log file, resubmits 
itself to the batch queue to begin running at 
12:00 a.m. the next day, and exits. 

C. Sample Management. 

EM-9 believes that analytical service work is 
not simply a linear transfer of samples from 
customer to analyst and of analytical results 
from analyst to customer. Continuing 
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interaction between these parties is required 
and alerts EM-9 management to future 

research needs for new technology. 
Appropriate EM-9 managers and professional 

staff should be brought into the project at its 

inception and participate in its experimental 

design. 

EM-9 ANALYTICAL SERVICE AGREEMENT 

I. PRESAMPLING CONFERENCE: 

Program Code: I Task ID#: 

Request Date: 

Chain of Custody: 

Container Type: I Preservative: 

Sample Hazards Present: 

1. Analytical Service Agreement. EM-9 uses 
an Analytical Service Agreement (Fig. 3) 

that is completed by the EM-9 Sample 

Management Section and a potential 

customer. EM-9 analytical capabilities and 

customer sampling and analytical 

requirements are discussed at this time and 

REQUEST NUMBER: 

T No. Samples Expected: 

Completion Date: 

Special Protocol: 

I Storage Conditions: 

Sample Disposal: (All hazardous samples or TRU Wastes will be returned to the Customer.) 

Customer: EM-9 Section Leader: 

Customer Initials: Customer Phone: Mail Stop: Date: 

II. EMERGENCY SAMPLES: Emergency status REQUIRES the following approvals: 

Customer Group Leader EM-9 Group Leader Date: 

III. SAMPLE RECEIPT 

Signature Date: Total No. Received: 

MATRIX INITIAL SAMPLE NO. FINAL SAMPLE NO. NO. RECEIVED 

Translation table of EM-9/Customer numbers will be provided by Sample Management and appear on each final data 

report. 

Fig. 3. Analytical Service Agreement form. 
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agreement is reached on the number and 
types of samples to be submitted, the types 
of containers and the sample preservation 
methods, 15 and any special protocol that 
may need to be followed. 

2. Assigning priority. Scheduling 
requirements of both customer and analysts 
are considered. A priority is assigned to the 
request by the EM-9 Sample Management 
Section. Priority 1 is the highest priority 
level that can be assigned to any sample. 
Samples assigned a priority 1 status will be 
moved to the top of the assignment queue. 
The analyst will complete the analysis and 
issue a final report as soon as possible. This 
priority gives the analyst preapproval for 
overtime if it is required for the timely 
completion of the required analysis. 
Samples assigned a priority 2 status will be 
moved to the top of the analysis queue but 
will not supersede any existing or future 
priority 1 status samples. The analyst will 
complete the analysis as soon as possible 
during the analyst's normal working hours. 
Overtime will not be authorized for 
samples with a priority 2 status. Samples 
with this status will be scheduled for 
analysis on a first-come, first-served basis. 
Priority 3 is for routine samples that will 
be analyzed, in the order received, during 
normal working hours. The EM-9 
Analytical Service Agreement is available 
in electronic form from any group 
keyboard terminal. All information is 
documented on the Analytical Service 
Agreement that is signed by both Sample 
Management and the customer. In the 
event of emergency sampling, additional 
signatures from the EM-9 group leader and 
the customer's group leader are required. 

3. Sample numbering. Customer-collected 
samples are each identified with a unique 
descriptor of up to 12 characters. Bioassay 
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samples are identified by a customer 
number supplied by Health Physics Policies 
and Programs (HS-12) and by an EM-9 
sample number rather than by the name of 
the individual. HS-12 is responsible for 
associating the EM-9 sample number and 
the HS-12 customer number with the 
employee's name. 

The EM -9 sample-numbering system 
continues to use a sample number of the 
structure AA.xxxxx, in which AA 
designates the last two digits of the current 
calendar year and xxxxx is a five-digit 
number serially assigned during the 
sample-receiving process. This structure 
facilitates efficient computer management 
of the data. Because open QC samples may 
carry over each year (e.g., NIST SRM 
1633a Fly Ash), we assign them constant 
numbers in the series OO.xxxxx to make 
them easily distinguishable from various 
years' samples. Blind QC samples are 
assigned sample numbers but are 
eventually tied back to the QC system 
through the use of the OO.xxxxx number in 
the customer number field. In the past, 
sample numbers were assigned in blocks to 
specific customers. The introduction of a 
blind QC system necessitated changing this 
approach. Analytical work performed for 
the Waste Management Group (EM- 7) still 
retains the block approach to permit easy 
association of individual outfalls with 
previous data for the National Pollutant 
Discharge Elimination System (NPDES) 
reporting purposes. 

4. Sample submission. Samples are submitted 
to the EM-9 Sample Management Section 
and an Analytical Chemistry Request form 
(Fig. 4) is generated. Sample Management 
generates a computer-printed, bar-coded 
label (Fig. 5) bearing a unique EM-9 
analytical number for each sample, and 
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EM-9 ANALYTICAL CHEMISTRY REQUEST REQUEST NUMBER: 

Program Code: 

Customer Initials: 

MATRIX 

SECTION 

REMARKS: 

50 

Task ID Number: 

Customer Phone: 

INITIAL SAMPLE NO. 

ANALYSIS TECHNIQUE 

Fig. 4. Analytical Chemistry Request form. 

I #92.24536 JJM 

REQUEST: 99999 
Set: I 111111111111111 
INORGANIC Section 
Date: 07-29-1992 

•92.24536• 

11111111111111111111111111111111111111111111111111 

Fig. 5. Sample label. 

Request Date: 

Mail Stop: 

FINAL SAMPLE NO. 

ANALYST DUE DATE 
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places the stick-on label on the sample 

container. Label information includes the 

date received, request number, sample 

number, and the name of the appropriate 

analytical chemistry section. This 

numbering protocol avoids sample number 

duplication, eliminates computer

incompatible customer-generated 

numbering systems, and minimizes 

transcription errors between customer and 

analyst. Multiple aliquots of any one 

sample will bear the same EM -9 sample 

number, followed by a letter designating 

that each aliquot is one of a set. Sample 

Management began using bar-coded labels 

in 1991. 

The EM-9 CUSTOMER-NUMBER data

base stores the customer's sample number, 

the EM-9 sample number, and the date the 

sample was collected. This information is 

accessed by other programs that monitor 

EPA holding times. Only the EM-9 sample 

number is used to identify the sample to 

the analysts, allowing the QADM Section 

to prepare and submit blind QC samples 

along with the customer samples. The 

Sample Management Section enters the 

EM-9 sample numbers and the blind QCs 

on the Analytical Chemistry Request form. 

The Sample Management Section is 

responsible for logging sample information 

into the EM-9 LIMS from a keyboard 

terminal using the interactive programs 

AGREEMENT, CUSTOMER-NUMBER, 

and SAMPLES-RECEIVED. Copies of the 

Analytical Service Agreement are 

distributed to the analytical chemistry 

section leaders and to the analysts using 

VAX-Mail. A copy of the completed 

Analytical Service Agreement is also sent 

to the customer. The customer copy and 

Quality Assurance Management and Computing Resources 

the copy filed in Sample Management include a 

cross-reference listing of the customer numbers 

and the associated EM-9 sample numbers. The 

analyst and section leader copies do not include 

this information in order to keep the QC samples 

blind. Both numbers appear on all analytical 

reports and are stored in the annual archives along 

with the analytical data. 

D. Laboratory Information Management. 

The draft Software Quality Assurance Plan 

written during 1991 was developed in 

accordance with the guidance in DOE Order 

1330 and the draft computing section of the 

DOE Laboratory Management Branch's 

national Quality Assurance Plan. Our software 

QA plan was designed to assure a high 

standard of quality and to protect the integrity 

of computer-resident data produced in support 

of the Laboratory's health and environmental 

programs. It is the goal of EM-9 to build and 

maintain a fully documented, controlled, and 

auditable software management system. 

During 1992, we began to implement EPA's 

Good Automated Laboratory Practices. This 

document establishes acceptable data 

management practices for laboratories that 

provide analytical data to EPA. 

The Laboratory Information Management 

System (LIMS) is a software package written 

by EM-9 programmers over a period of 15 

years. LIMS is based on Digital's Datatrieve 

Report and Query Language (DTR) and their 

Common Data Dictionary (CDD). LIMS also 

includes many FORTRAN and Pascal 

programs that perform data entry, data

reduction, and data-loading tasks that typically 

execute in the VMS batch processing queues. 

There are over 5,000 transactions per day on 

LIMS. 
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Fig. 6. Diagram of the overall work flow and data review process. 

The central portion of the group's work 
flow is shown in Fig. 6. LIMS provides 
menu-driven access to all information
handling software. All software approved 
for sample submission, data reduction, data 
entry, report writing, QADM Section data 
maintenance, training documentation, 
audits, corrective actions, priority 
reporting, bookkeeping, and other 
miscellaneous functions is available 
through one of the menus. The menu 
screens are shown in App. D, Tables D-1 to 
D-XI. The EM-9 LIMS operates as a set of 
stacked menus, and most submenu items 

call other Digital Command Language 
(DCL) command files or Datatrieve 
procedures. The compiled EM-9 LIMS 
program is installed in memory to increase 
speed and to protect the program from 
inadvertent modification. 

1. Analytical data storage. The SAMPLES 
database contains records on work that has 
been requested but not analyzed and 
records with initial data that have not 
undergone analyst review. SAMPLES
REPORTED contains data for which 
formal reports have been written but that 

Quality Assurance Management and Computing Resources 



have not yet been released to the customer 

pending completion of formal review by 

the analyst, section leader, and QA officer. 

H9DA T A 1992 contains data that received 

formal approval and was released to the 

customer. The archival databases contain 

data as a function of completion date of 

the analytical work (i.e., H9DA T A 1989 

archives only contain data produced during 

1989). A new archival database is created 

each calendar year, and archived data from 

1981 to the present are available on-line 

with read access through the EM-9 LIMS 

using the ALL-DATA -SEARCH software. 

The SAMPLES, SAMPLES-REPORTED, 

and H9DA T A 1992 databases have similar 

structures, and all three contain the 

following information: EM-9 sample 

number, customer sample number, owner, 

matrix, phase, analysis, request number, 

request date, due date, project number, 

analyst, technique, symbol, result, 

uncertainty, units, completion date, status, 

notebook, page, analytical procedure 

number, batch number, special codes, 

analytical comment, and sample type. The 

batch number allows the reporting of QC 

data that apply to more than one request 

number on individual reports without 

having to reenter the QC data. The special 

codes field provides for improved 

bookkeeping by screening individual 

analyses within certain groups [e.g., 

inductively coupled plasma (ICP) mass 

scans, volatiles, semivolatiles] from the 

work summary programs. The special 

codes field within H9DA T A 1990 and 

subsequent annual archives has the 

additional function of flagging data that 

were changed after the formal report was 

released to the customer. The original data 

record is retained without modification 

(other than addition of the special codes 

flag) and the superseding record is added 
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to the archive to provide additional audit 

trail capability. The sample type field is 

used to identify different categories of 

samples: customer sample duplicates, 

matrix spikes, matrix spike duplicates, 

blanks, blank spikes, and blank spike 

duplicates. 

In addition to the above-mentioned 

information, the SAMPLES-REPORTED, 

H9DA T A 1990, and subsequent annual 

archives also have a report number field. 

This field permits rapid location and 

transfer of data that have been collected by 

the report writer to prepare a final report 

for release to the customer. This report 

number is generated by the report writer 

software and is unique to each report. 

More than 300,000 analyses per year flow 

between our 60 analysts and the 

SAMPLES, SAMPLES-REPORTED, and 

H9DA T A 19XX databases. Datatrieve 

permits a search of the databases as a 

function of any single parameter or any 

logical combination of parameters. These 

data can be transmitted to the analyst by 

video terminal or hard-copy line or laser 

printers. Using logical combinations of 

Datatrieve commands, the analyst can get 

a real-time assessment of what has been 

requested, what remains to be completed, 

and what procedures have been suggested 

for certain determinations. This eliminates 

the need for each analyst to maintain his or 

her own hard-copy record system and 

offers the analytical manager quick access 

to the overall status of a section or the 

entire group. 

2. Electronic Analytical Service Agreement. 

Initiation of the work flow process is 

largely automated through the use of an 

on-line Analytical Service Agreement. 

The electronic service agreement may be 
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invoked from any VAX terminal on our 
network. To minimize keyboard entry 
errors that can plague an electronic data 
management system, the specific work 
request section is prepared from 
preexisting templates that contain analyses, 
analytical techniques, and responsible 
analysts. The record of the completed 
agreement is electronically stored in a 
central database, ANALYTICAL
AGREEMENT. We have reduced the 
overhead in the SAMPLES database by not 
creating records in this database until 
samples arrive in Sample Management 
This eliminates the problem of carrying 
requested work in SAMPLES for customer 
samples that are never delivered. The 
SAMPLES-RECEIVED section of the 
service agreement automatically creates 
space in the SAMPLES database for each 
sample and analysis requested, including all 
appropriate date, status, and holding time 
flags. Actual creation of these data records 
is done in batch mode, permitting Sample 
Management personnel to interactively 
initiate another request while the previous 
one is processed. 

3. Organic sample tracking. Creating space 
in the database upon receipt of samples 
allows receiving-to-reporting 
accountability for customer samples. This 
tracking includes holding and instrument 
analysis times specified by EPA primarily 
for organic determinations. At the time of 
receipt, a record is created in ORGANIC
SAMPLE-TRACKING (OST) for the 
major classes of organic analyses (e.g., 
volatiles, semivolatiles, PCBs). OST 
accepts the system date as the receipt date 
and automatically calculates the 7 -day or 
14-day extraction holding time. Upon 
entry of the extraction date, OST calculates 
the 40-day instrument analysis holding 
time. When analysts complete instrumental 

analysis, they may also enter the analysis 
date. Final reporting and archiving are 
automatically date-stamped in OST by the 
final report writer and the TRANS 
program. 

4. Class-specific compound entry software. 
We have reduced the overhead in 
SAMPLES by using only single-entry 
master records for the major classes of 
organic analyses and for ICP mass scans 
from the time that the work is requested 
until the analyst is ready to enter the 60-70 
elements/compounds that are individually 
determined. The master record contains all 
the bookkeeping information for the 
following classes of analyses: MSCAN, 
VOLA TILES, SEMIVOL, PESTICIDES, 
HERBICIDES, POREGAS, and PCB 
(I 336363 ). For most of these analyses, 
Lotus-spreadsheet-based software permits 
direct uploading of the individual 
elements/compounds while reading the 
bookkeeping information from the master 
record and storing it in each individual 
analytical data record. This software uses 
local copies of Lotus 123 running on each 
user's PC to facilitate the data entry 
process. The basic design of the Lotus 
macros that manage the data entry process 
involves the use of predefined templates 
with lists of target compounds, tentative 
IDs, minimum detection limits, units of 
reporting, and conversion factors. The data 
entry person need only use cursor control 
keys to move to the parts of the template 
he or she wishes to change. As the 
templates are "worked" up to a level of 
correctness, a menu command allows the 
user to save this information. The PC 
workstations are integrated with the VAX 
over a network link utilizing VAX disk 
space as a virtual disk drive on the 
workstations. Thus, when Lotus is told to 
store the template information, the 
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information is actually stored on the virtual 

drive, eliminating the time-consuming 

steps of explicitly moving that data from 

the PC workstations to the VAX with file 

transfer software running under a terminal 

emulation package. The data are now on 

the VAX, which runs the EM-9 LIMS. The 

user invokes the LIMS database update 

software, and the software processes the 

data from the templates and stores it in the 

appropriate parts of the LIMS system. To 

facilitate the rapid summary of backlog 

and completed work for these classes of 

analyses, the special codes field of the 

individual records is flagged so that these 

records will not be counted by the 

bookkeeping programs, while the master 

record is retained so that it may be counted 

in these summaries. 

Special software (ORGANIC-IDENT) 

permits unrestricted entry of compounds 

identified for any IDENT request, with 

provision to read all bookkeeping 

information from the master record and 

store it with each compound identified. 

Datatrieve-based, class-specific software 

permits the entry of QC sample data into 

CVS, the certified/consensus value 

database for the six major classes of 

organic analyses (CVS- VOLA TILES, 

CVS-SEMIVOLA TILES, CVS-PCB, CVS

HERBICIDES, CVS-PESTICIDES, and 

CVS-POREGAS). The entire target list of 

compounds for a given class of organic 

analysis is now entered for each QC sample 

prepared for that class of analysis. The 

concentrations and uncertainties of 

compounds actually spiked are then 

entered, and the remaining records show 

both a concentration and uncertainty of 

zero, indicating that these compounds were 

NOT intentionally added by the QADM 

Section. When the analyst's data are 
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submitted to the LIMS, we can monitor the 

rate of occurrence of false positives and 

false negatives, as well as the analyst's 

success in hitting the actual spiked 

concentrations, 

F ALSEPOSITIVE, 
using procedures 

SPIKE RECOVERY, 

and QAREPORT. Observations of false 

positives may represent unintentional 

contamination of the QC during 

preparation, storage, or analysis and is not 

immediately identified as a purely 

analytical problem. Frequent recurrence of 

either false condition indicates that either 

an analytical procedure or a QC 

preparation procedure needs careful 

review. 

5. Report writer. Preliminary and final report 

writing functions are provided in the 

EM-9 LIMS as shown in App. D, Table 

D-V. Our current philosophy is that the 

analyst maintains control of the data 

during the preliminary reporting process, 

as long as the data are not released to the 

customer. Any errors identified by the 

analyst during the data review may be 

corrected easily in SAMPLES without 

keeping the erroneous record for audit trail 

purposes. The production of a final report 

indicates the analyst's commitment to the 

accuracy of the data, and the data are 

transferred to SAMPLES-REPORTED. 

Access to SAMPLES-REPORTED is 

allowed for only three personnel from the 

QADM Section who are not directly 

associated with the analytical production 

sections. Any further changes to the data 

require justification to the QA officer. 

Preliminary Reports. These short reports 

run in a special queue to enhance 

turnaround time. The preliminary report 

writer permits the analyst to produce a 

hard copy of the QC and customer data to 

review for data entry errors before formal 
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reporting, without revealing the identity or 
control status of the blind QCs. Four types 
of preliminary reports are available: (I) a 
single analysis by one analyst on one 
request number; (2) multiple analyses by 
the same analyst on one request number; 
(3) multiple elements for a single sample 
done by ICP mass scan; and (4) multiple 
organic compounds by the same analyst on 
one request number. Option four provides 
a preliminary report as a function of 
organic class (i.e., volatiles, semivolatiles, 
pesticides, herbicides, pore gas, PCBs, or 
other). 

If the analyst detects errors in the 
analytical data during review of the 
preliminary report, the ENTER program 
may be used to modify the data in the 
SAMPLES database. This does not require 
management approval and no record of 
these changes is kept, since the data are 
still under the control of the analyst and 
have not been reported to the customer. 
Revised preliminary reports can be written 
as many times as desired without triggering 
software that transfers the data to 
SAMPLES-REPORTED, thus passing 
control to the QADM Section. 

Final Reports. When the analyst is 
confident that data are accurate, the final 
report writer permits the analyst to 
produce a hard copy of all customer data 
and both open and blind QCs for 
management and QA review for 
completeness and compliance with group 
QA standards and policies. The use of the 
final report software triggers the transfer 
of the data from SAMPLES to SAMPLES
REPORTED and the transfer of control of 
the data to the QADM Section. The same 
four report types listed in the preliminary 
report section are also produced by the 
final report writer. Examples of these 

reports are shown in App. D. Customer 
samples, sample duplicates, matrix spikes, 
and matrix spike duplicates are printed in 
separate, clearly labeled sections of both 
the organic and inorganic reports. Organic 
reports also include specially formatted 
sections for surrogates, blanks, blank 
spikes, and blank spike duplicates. Dates of 
organic sample collection, receipt, 
extraction, and analysis are also displayed 
with the heading for each customer sample. 
The results of both open and blind QC 
samples analyzed with the sample batch are 
printed on a separate page of the report 
package for all report types. The software 
recognizes blind QCs and prints the current 
certified or consensus value on these 
reports along with the calculated control 
status from Eq. (I) of Section II. The 
analyst, data reviewer, and section leader 
review and sign the final reports, which 
then go to the QA officer for approval 
before release to the customer. Since the 
final report writer entails access to 
databases containing certified/consensus 
values for QC not available to the analyst, 
special privileges are built into the final 
report writer to give it restricted read 
access for each reporting session. 

If errors are detected in the final report 
during data review and sign-off before 
release to the customer, the QA officer 
must evaluate the reasons and determine 
the course of action. Simple problems that 
should have been detected during the 
preliminary report revtew (such as 
inappropriate units) that do not result in 
changes to actual results may be modified 
and the report rewritten with QA officer 
approval. Data that fail to meet the QA 
criteria of the group may be rejected by 
the QA officer, and the samples will be 
reanalyzed without reporting the out-of
control data to the customer. No changes 
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can be made to data in SAMPLES

REPORTED by other group personnel. 

Final reports are now issued to customers 

directly from the QA officer, rather than 

from the section leaders. A database and 

software were developed on LIMS to track 

the release of approved final reports. 

After QA approval of the final report for 

release to the customer, the TRANS 

program is invoked, and the approved data 

are moved from SAMPLES-REPORTED 

to one of the annual archives as determined 

by the completion date entered by the 

analyst in the original data record. 

Changes shall not be made to records in the 

archives. Approved changes will be made 

to a new record with the original defective 

record remaining unchanged, except for 

the status and special codes flags. These 

flags provide an audit trail for all data 

changes made following formal approval 

and release of analytical data. All 

justifications for change are kept in bound 

Laboratory notebooks that are signed and 

dated by the individual authorized to make 

the change. All changed data will be re

reported to the customer. 

6. Electronic reporting. An electronic 

reporting system was developed for data 

obtained from analytical work performed 

for EM-7. The data are now automatically 

moved to the archives upon completion of 

the "electronic report," making this 

reporting consistent with the rest of the 

system. 

Software creates two different data files 

for electronic shipment to HS-12. One file 

is created nightly so that HS-12 can 

identify the EM-9 sample number assigned 

to all bioassay samples logged in that day. 

The other file lists completed results of 
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bioassay analyses and is generated 

automatically when a bioassay request is 

archived by the QA officer using the 

TRANS program. HS-12 loads the 

electronically shipped data into an 

ORACLE database. 

7. Quality assurance software. We have a 

utility program, QAREPORT, that looks at 

QC data in two-week windows. The report 

runs automatically in the report batch 

queue, mails a message to appropriate 

QADM personnel, and resubmits itself to 

run again in two weeks. This program 

permits the QA officer to assess, on a 

biweekly basis, our success in meeting the 

analytical QA objectives and policies 

described in Section II. 

QAREPORT automatically generates 10 

biweekly reports that assist in the overall 

management of the group's workload. 

Several of these reports determine the 

current backlog of unfinished work as a 

function of analyst, requested 

determination, sample number, request 

number, and matrix. Other reports monitor 

sample holding times for extraction and 

instrument analysis; list completed work 

needing formal reporting, formal reports 

that have not received QA sign-off, and 

unfinished work that is past the agreed due 

date; and check for typographic errors in 

the analysis, analyst, program code, matrix, 

and analytical technique fields. Other 

software tools remain basically unchanged. 

WORKCOMP (work completed) and 

REPBYMA T (report by matrix) are 

utilities that facilitate rapid generation of 

reports for management concerning the 

number and type of determinations 

requested or completed during a given time 

and the associated cost code information. 

Tables B-1 to B-Ill of App. B are 

generated directly by REPBYMAT. 
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With the Datatrieve view concept, program 
QAREPORT associates data from several 
databases that include routine QC results as 
well as certified and consensus values for a 
given material and constituent. For a user
selected time frame (usually quarterly or 
annually), the resulting report consists of 
(I) the ratio, by matrix and analysis, of QC 
samples to customer samples submitted, (2) 
a detailed list of submitted QC samples that 
have matrix or units conflicts with the 
certified data, and (3) a listing of QC data 
falling above or below our acceptable 
limits of analytical error as defined by Eqs. 
(I) and (2) from Section II. Tables C-I to 
C-III in App. C are generated directly by 
QAREPORT. 

8. Other periodic reports. Daily and weekly 
status reports are produced automatically 
in batch mode for priority I and 2 samples, 
for organic holding times, for QC results 
on waste treatment plant samples, and for 
the overall group workload. 

9. Analyst proficiency software. This software 
is available on LIMS and summarizes QC 
results for individual analysts as a function 
of analysis and technique for both open 
and blind QC samples run during a user
selected time period. The results are 
displayed as the percent of each 
analysis/technique combination that were 
either under control, in the 2- to 3-sigma 
warning region, or out of control. 
Proficiency to perform a particular EM-9 
technical procedure is evaluated by each 
section leader and the QA officer using the 
criteria set forth in EM-9 Administrative 
Procedure AP-I. 

10. Scheduled audits and corrective actions. 
Databases and software have been 
developed to enable the group management 
to monitor the performance of routine 

audit functions, track the resolution of any 
resulting corrective actions, and archive 
evidence of periodic electronic audits of 
selected data management functions. The 
AUDIT -SCHEDULE database contains 
fields for audit frequency, a sequentially 
assigned audit number, next audit date, 
and two lines of description of the 
function to be audited. Corrective actions 
that are issued due to these audits or any 
other audit/review activity within the 
group are entered into the CORRECTIVE
ACTION database so that their resolution 
may be tracked electronically. 
CORRECTIVE-ACTION contains fields 
for audit number, corrective action 
number, date due, responder, status (active 
or closed), person who approved closure of 
the finding, and the closure date. Both of 
these databases are reviewed weekly and 
listings of overdue audits and corrective 
actions are electronically mailed to group 
management. Both databases have 
companion databases in the group's 
archives (AUDIT -SCHEDULE
ARCHIVE and CORRECTIVE-ACTION
ARCHIVE) so that every audit conducted 
and every corrective action that is closed is 
electronically archived and kept for 
documentation purposes. Audits that result 
in no corrective action are similarly 
documented in these archives. 

E. LIMS Upgrades. 

The following changes, upgrades, and 
enhancements were made to LIMS during 
1992. 
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1. ORACLE LIMS. Work continued on the 

design and implementation of an ORACLE 

version of EM-9 LIMS. The ORACLE 

Relational Database Management System 

was selected for this project because of 

ease of future growth and flexibility for 

modification, availability of functionality 

requested by the LIMS user community, 
and the presence of an adequate security 
system. 

• Prototype data tables needed to support 
sample management activities were 

established, and sample management 
data entry menus and screens were 

designed. 

• Sample management reports, including 
analytical service agreements and chain
of -custody forms, were designed using 
the SQL Report-Writer. 

• Data validation tables were constructed, 
containing valid entries for fields in the 
data tables that have a restricted set of 
legitimate values, such as analyte, 
matrix, and technique. Pop-up windows 

were developed to allow selection of 

legal field values from the validation 
tables during data entry. This will 

reduce the potential for typographical 

errors and invalid entries in the 
ORACLE database. 

• Help files were created to provide users 

with one keystroke access to field-level 

help while using the ORACLE LIMS. 

• Until the ORACLE LIMS is completely 
implemented, the existing Datatrieve 

LIMS must continue to run in parallel. 

FORTRAN data conversion routines 

were developed to move data entered 

into the ORACLE LIMS to the 
Datatrieve LIMS. 
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2. Electronic time sheet software. An 

electronic time sheet system was 
implemented for EM-9 personnel. 

Software was written to permit employees 

to enter hours worked as a function of 

request number, 
overhead function. 

program code, or 
Additional software 

was written to produce summary time sheet 
reports for an individual, section, or the 
entire group for any user-defined period 

of time. These reports are used by 

individuals, section leaders, and the group 
leader to track time and effort spent on 

specific program codes and activities. The 

automated batch software that generates 
daily and weekly management reports was 

upgraded to produce section-specific and 
group-wide daily or weekly listings of each 

individual's hours worked. These reports 

are automatically £-mailed to each section 
leader and the group leader. 

3. Contractor analytical data entry. The 

increased use of commercial analytical 

laboratories necessitated several 

enhancements to LIMS. When the first 

contractor data packages were returned to 

EM-9, no software existed to facilitate 

uploading it to the VAX. Most of the 

early data was entered manually. A 

LOTUS spreadsheet was created to allow 

data entry personnel to key in semivolatile 
data from hard-copy reports submitted by 

the contract laboratory. The spreadsheet 

data is then uploaded to the VAX. 

Spreadsheets for uploading volatile, 

pesticide, herbicide, PCB, and metals data 

are currently under development. 

Inorganic and radiochemistry data are 

being entered manually using the ENTER 

program. Electronic data requirements 

from contractor labs are being defined and 

will be used to design an EXCEL 

spreadsheet that will allow contractors to 
submit their data in electronic format for 
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direct uploading to the VAX with no 
manual data entry required. 

Software was written to produce a backlog 
listing of all contractor samples that were 
submitted more than four months before 
the program run-date and still have no data 
entered. 

4. Sample discrepancy reporting. New 
software was written to allow sample 
discrepancy reports to be created and 
appended to the final analytical reports 
prepared by EM-9. A text file containing 
the sample discrepancy information is 
created by Sample Management personnel 
at the time of sample login. The file name 
of this text file contains the service 
agreement number under which the 
samples were logged in. These reports are 
stored in a special directory until the 
samples are analyzed and final analytical 
reports are written. The final report writer 
searches this directory for existing 
discrepancy reports with the same request 
number as the data being reported and 
appends a printed copy of the discrepancy 
report(s) to the final report. If no 
discrepancy reports exist for the request, 
this fact is noted just below the signature 
line at the end of the quality assurance 
section of each final report. 

5. Report writer. The software that produces 
EM-9 final reports was modified to take 
advantage of the parallel processing 
capability now available on the multiple 
report batch queues on LIMSl and LIMS2. 
It is now possible to run up to three 
simultaneous final reports on each of three 
different report queues with no conflicting 
file names or inadvertent file deletions by 
other report processes. This has 
significantly improved the amount of time 
required to generate final reports. 

6. Radiochemistry software. The BIOALPHA 
and BIOTRIT programs used by the 
Radiochemistry Section for data reduction 
were revised to allow electronic entry of 
the data run on the NOS system in the 
Laboratory's Central Computing Facility. 
These routines read the files copied back to 
the count room from NOS, extract the 
results from the file, and write the records 
into the SAMPLES database on the VAX. 
The analysts had been entering this data 
manually through the ENTER program. 
The software upgrade provides increased 
efficiency of data entry with less potential 
for human error. 

Work was begun on a program to transfer 
radiochemistry field screening data from a 
portable computer on which it is collected 
in the field into the SAMPLES database on 
the VAX. 

7. Equipment database. An equipment 
database was developed to track instrument 
availability information that is required for 
laboratory accreditation packages. This 
database was merged with the calibration 
schedule database that is used to track due 
dates for instruments requiring periodic 
calibration. All instrument information 
now resides in one database. Software was 
written to 1) generate reports of instrument 
availability for group management and 2) 
print calibration schedules for the 
calibration control officer. 

8. Accounting software. Work was begun on 
the EM-9 Time, Cost, and Project 
Accounting software needs analysis and the 
review of available products. This has led 
to a joint effort with Environmental 
Protection Group (EM-8) computer staff 
and project management personnel to 
evaluate and implement a common solution 
for both groups. 
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F. Chemical Abstracts Service Organic 

Compound Numbering System. 

Organic chemistry nomenclature is complex 

and readily subject to typographical errors 

during entry into SAMPLES. In 1984, we 

adopted a modified version of the Chemical 

Abstracts Service (CAS) compound numbering 

system to facilitate our recordkeeping for the 
diversity of organic analyses performed. The 

CAS number for a given compound is stripped 

of the dashes and entered into the "analysis" 

field in SAMPLES. An organics database, 

ORGS, is kept on the VAX to facilitate 
translation of these numbers to compound 

names before the data are reported to the 

customer. New compounds are added to this 
database by the LIMS manager at the request 
of the Organic Analysis Section, and listings of 

the database can be generated alphabetically by 
compound name or numerically by CAS 

number. 

G. Instrument-to-VAX Interfaces. 

Many of our analytical instruments store their 

raw data directly on the VAX disks for off

line data-reduction, and in several cases, the 

entire data-generation process is computer 

controlled. A battery of data reduction 

programs are available to analysts that in most 

cases generate Datatrieve executable command 
files to input final analytical results directly 

into SAMPLES after analyst approval. For 

those instruments that still take raw data in the 

form of chart recordings, the analysts use one 

of the interactive data entry programs shown 
in the LIMS menu (App. D, Table D-I) to 

transfer final calculated values back to 

SAMPLES. When a set of samples has been 

completed for a given analysis, the analyst uses 

the report writer menu, App. D, Table D-V, to 

generate preliminary or final reports. 
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H. Administrative Computing. 

The Laboratory considers sample data from the 

bioassay and tissue analysis programs to be 

confidential personal information. Formerly, 
these data were kept on the NOS 

administrative machine at the Central 

Computing Facility. In 1991, we began 

maintaining bioassay data and associated QC 
sample information in the databases on the 

EM-9 VAX. Bioassay samples are now only 

identified by an EM-9 sample number and a 

customer number assigned by HS-12. No 

information exists in the EM-9 databases that 
will directly link sample data to an individual. 

It is the responsibility of HS-12 to maintain 

the association between the EM-9 sample 
number, the HS-12 customer number, and the 

employee name. 

The bioassay program has been computing in 

the administrative partition of the Integrated 

Computer Network (ICN) for the last 15 years. 

During 1990, all codes used by the bioassay 

program were converted from machine N, the 

CDC 7600 machine running NOS, to 

VAX/VMS. 

All codes used in the alpha-counting facility 

are being converted to run on VAX/VMS. 

Many of the current functions of the ALPHA 

data-reduction codes are being combined into 

as few separate programs as possible to make 

both operation and maintenance easier. The 

codes are now easier to follow, and all 

instances of nonstandard FORTRAN have 

been removed. Additional functionality was 

added to the ALPHA code to accommodate the 

uranium alpha spectrometry data that the 

Radiochemistry Section began producing for 

bioassay samples in July 1991. 
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Fig. 7. Quality control performance charts. 

I. Control Charts. 

One of the oldest methods used to monitor 
and control the quality of a procedure is 
the control chart. The control chart is a 
graphic representation on which the values 
of the characteristic under investigation are 
plotted sequentially. Analysts prepare real
time control charts. They use the type of 
chart (devised by Shewhart16) that consists 
of a central line and two limit lines spaced 
above and below the central line. These are 
usually termed the inner and outer control 
limits. The distribution of the plotted 
values with respect to the control limits 
provides valuable statistical information on 

the quality of our analytical results.The 
QADM Section uses a computerized 
graphics package that imports a summary 
file created by QAREPORT to produce 
quality control performance charts (Fig. 7). 
This summary file is transferred each 
quarter from the EM-9 VAX over the 
network to a VAX within the Central 
Computing Facility. DISSPLA is then used 
to create graphic representation of our QC 
data. These performance charts are based 
on analyte, matrix, and analyst, and four 
charts are plotted on each page (Fig. 7). 
More than 500 plots, containing over 3000 
data points, are prepared each quarter. The 
mean of all data for a give analyte and 
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matrix is computed each quarter by this 
program and is stored in a file called 

YEARLY. This data file is used in the 

5-year trend plots of organic, inorganic, 

and radiochemistry QC data produced by 

EM-9 (see App. F, Figs. F-1 to F-3). 

Harvard Graphics software is being 

employed to produce the organic surrogate 
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recovery plots shown in App. F (Fig. F-8). 

LIMS software facilitates the collection of 

these data from the annual archives, 

sorting by matrix and analyte, and printing 

on individual files for downloading to 

Harvard Graphics running on an IBM PC. 

Individual data are given in App. E, Table 

E-IV. 
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V. CHEMICAL INVENTORY AND TRACKING SYSTEM 

EM-9 maintains an inventory of all chemicals in 
the group as part of the Federal Hazard 
Communication (Right-to-Know) legislation, 29 
CFR 1910.1200. We designed and developed a 
chemical inventory and tracking system in 1987 
using the latest bar-code and database technology. 
All new chemicals are given a bar code and are 
logged into the system immediately upon receipt 
by the group. Our stock of more than 8,000 
chemicals is one of the Laboratory's largest and is 
spread throughout our three locations at TA-35, 
T A-50, and T A-59. 

A. Chemical Safety. 

The Laboratory's Chemical Hygiene Plan 
(CHP) was adopted by EM-9 to meet the 
requirements of 29 CFR 1910.1450, 
"Occupational Exposure to Hazardous 
Chemicals in Laboratories," an Occupational 
Safety and Health Administration (OSHA) 
standard. The Laboratory CHP sets forth 
prudent work practices and procedures that 
will minimize the potential for employee 
exposure to chemical hazards and reduce the 
consequences of an exposure should one occur. 
In compliance with the CHP, EM-9 routinely 
reviews chemical storage areas during safety 
inspections to look for proper storage and 
chemical compatibility. 

B. Inventory System. 

The inventory is located in a database named 
CHEMINV. It is critical for compliance with 
the law and provides an excellent vehicle for 
locating available chemicals and avoiding 
unnecessary purchases. The inventory system 
utilizes two different bar-code reading 
devices. One device is attached to a VT220 
terminal that communicates with the VAX and 

Chemical Inventory and Tracking System 

allows immediate deletion of expended 
chemicals from CHEMINV, the 
active-inventory database. At the same time, 
all information associated with that particular 
chemical is automatically moved to 
EXPENDED-CHEMINV, the expended 
chemicals database from which reorder lists 
and estimated usage data can be derived. The 
second bar-code reading device communicates 
with a programmable hand-held computer 
terminal that facilitates taking the annual 
inventory. 

EM-9 chemical inventory records are available 
in the QADM Section. EXPENDED
CHEMINV will be maintained indefinitely to 
meet legal requirements. All records are 
auditable and include the following 
information: (1) the identity of each chemical 
as it is referenced on an appropriate material 
safety data sheet (MSDS); (2) the CAS registry 
number; (3) the location(s) in which the 
chemicals are kept; and ( 4) the estimated 
amount of the chemical on hand. MSDSs for all 
our chemicals are available in alphabetical 
order in three-ring binders that are distributed 
throughout our group. 

During the fourth quarter of 1991, our 
inventory of radioactive materials, which 
resided in a separate database called RMD 
(radioactive materials database), was merged 
with CHEMINV, and RMD was disabled. 

C. Annual Chemical Inventory Process. 

Each year, the inventory process is begun by 
running an initialization program that is 
activated by selecting INITIALIZE ANNUAL 
CHEMICAL INVENTORY from the menu. 
This program initializes the ANNUAL-
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CHEMINV and NOTENTERED-CHEMINV 
data files and modifies every record in the 
CHEMINV domain by setting the audit bit to 
0. This bit will later be set to 1 by the 
PROCESS-ANNU AL-CHEMINV procedure 

and the STORE-CHEM procedure. The audit 
bit will be used again by the procedure FIND
LOST -CHEMICALS after the physical 

inventory is completed. This procedure moves 
all records with audit equal to 0 from the 
CHEMINV domain to the LOST -CHEMINV 
domain, where that information will reside 
indefinitely unless PROCESS-ANNUAL
CHEMINV .DTR moves it back to the 
CHEMINV domain in a subsequent annual 

inventory, or STORE-CHEM erases it. 

Small adhesive dots printed with the last two 

digits of the year are used with the annual 
inventory. As each chemical is inventoried, a 

dot is placed on the container to indicate that 
the chemical was accounted for. A hand-held 

portable data terminal (PDT) is used to take 

the annual inventory. It has a small keyboard 

that allows entry of alphanumeric characters 
and has a four-line liquid-crystal display. It 

records the bar code, either scanned with the 

gun or typed in, and the location information 

typed in by the user. The location information 

consists of technical area, building, room 

number, and a field called "other" into which 

more specific information can be typed. When 

the user finishes scanning an area, the PDT is 

returned to the QADM Section, and the 
information within the memory of the PDT is 

transferred to a file on an IBM PC using 
software that came with the PDT unit. The 
data is then cleared from the PDT memory, 

and the unit is given to the next user. 

Menu selection LOAD BARCODE FILE INTO 

ANNU AL-CHEMINV is chosen, and the PC 

file is transferred to the VAX using VTERM. 

Information scanned with the PDT is loaded 

into the ANNU AL-CHEMINV domain, and 

the original data file is stored in a 
subdirectory. 

The 1992 inventory of EM-9's chemicals was 
performed during June. This inventory 

processed 8,068 chemicals, and 80 chemicals 

were missing. The list of missing chemicals 
was sorted by location and was distributed to 

the section leaders for resolution. 
Approximately 10,009 chemicals have been 
expended since 1987, with 845 chemicals not 
accounted for. The large number of missing 
chemicals was probably due to personnel 
failing to remove bar codes from chemicals 
that were either expended or disposed of 

through EM-7. If a bar code is not removed 

when we are finished with a chemical, that 

chemical will never be moved to 

EXPENDED_CHEMINV. For this reason, a 
special database called LOST CHEMINV was 

set up at the end of the 1990 inventory to store 
these chemicals. If any of these chemicals are 

located in a subsequent inventory, they will be 

moved from LOST CHEMINV back to 

CHEMINV. 

D. Annual Chemical Inventory Software. 

Menu item PROCESS BARCODE DATA loads 

the ANNU AL-CHEMINV domain into 

CHEMINV based on criteria documented in 

the software flow chart that is part of the 

program ANNUAL_ CHEMINV as shown in 

App. D of the 1991 annual QA report. 1 This 

step processes data in the following two phases: 

( 1) each bar code is looked up in the 

EXPENDED-CHEMINV domain and if found 
is moved back to the CHEMINV domain and 
(2) each bar code is looked up in CHEMINV 

and if found the location is updated and the 
audit bit is changed to 1. Bar-coded chemicals 

found during the inventory that were not in 

either CHEMINV or EXPENDED-CHEMINV 

are stored in NOTENTERED-CHEMINV. 

Upon completion of PROCESS-ANNUAL-
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CHEMINV, the contents of the domain 
NOTENTERED-CHEMINVare printed on the 
system line printer. The analyst must locate 
these bar-coded chemicals in the laboratories 
and record the complete chemical inventory 
information on a predefined form available 
from the QADM Section. The menu selection 
DISPLAY OR PRINT ALL BARCODES 
SCANNED BUT NOT FOUND IN THE 
INVENTORY may be invoked at any time to 
reprint this list. 

The QADM Section enters information from 
the form into the inventory with the menu 
selection STORE CHEMICAL. After data 
entry is completed, the contents of the domain 
NOTENTERED-CHEMINV will again be 
printed on the line printer. This is the new list 
of bar codes scanned but not found in the 
inventory. This loop should be continued until 
the NOTENTERED-CHEMINV domain is 

Chemical Inventory and Tracking System 

empty. STORE CHEMICAL also looks into 
the LOST -CHEMINV and NOTENTERED
CHEMINV domains for bar codes the user is 
entering. If the bar codes are found in either 
of these two domains, they are erased. The 
STORE CHEMICAL menu selection invokes 
the same STORE-CHEM procedure used 
routinely by the QADM Section. After the 
domain NOTENTERED-CHEMINV is empty, 
menu selection FIND ALL CHEMICALS IN 
THE CHEMICAL INVENTORY WHICH 
HAVE NOT BEEN SCANNED IN THE 
LABORATORIES (lost chemicals) is run. This 
selection invokes the procedure FIND-LOST
CHEMICALS that looks at the audit field in 
each record in CHEMINV. If the audit field is 
equal to 0, that record is moved to the domain 
LOST-CHEMINV. This procedure also prints 
the contents of LOST -CHEMINV on the 
system line printer. 
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We use the terms reproducibility, repeatability, 

intralaboratory variability, and interlaboratory 

variability in describing the various aspects of our 

measurement process. Repeatability is the 

variation in data generated on one sample by one 

analyst or instrument or both over a short time. 

Reproducibility is the variation over an extended 

time or by different laboratories or analysts. 

Intralaboratory variability is the difference in 

results obtained when a single laboratory 

repeatedly measures aliquots of the same sample, 

whereas interlaboratory variability is the 

difference in results obtained by various 

laboratories in measurements of aliquots of the 

same sample. Variabilities caused by equipment, 

conditions, and different operators (but 

independent of sample variabilities) affect 

reproducibility and are parts of intralaboratory 

variability. Laboratory biases, paired with 

differences in the capabilities of various 

laboratories, result in an interlaboratory 

variability that can be much larger than 

intralaboratory variability. Our well-designed and 

well-executed QA program helps to reduce both 

intralaboratory and interlaboratory variability. 

An effective QC program should have external 

quality assessment to confirm the effectiveness of 

the internal program.17 Proficiency testing creates 

a strong incentive for laboratories to maintain 

high standards of quality and provides interested 

agencies with a tangible record of laboratory 

performance. An argument sometimes put forth 

by critics of proficiency testing is that 

laboratories concentrate their best efforts on 

proficiency test samples.18 Although this may be 

true, a laboratory's competency is nonetheless 

tested, even if it is not truly representative of 

their day-to-day operation. If a laboratory is 

indeed incompetent, it is not likely to do well on 

a proficiency test no matter what special efforts 

are made. Our experience indicates that 
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proficiency testing serves as an incentive for our 

laboratory to maintain a high level of 

performance and that it generally leads to 

analytical improvement. 

EM-9 maintains widespread participation in 

intragroup, intergroup, and interlaboratory quality 

evaluation programs that use blind samples. We 

currently participate in the intercomparison 

programs described below, and App. E, Table 

E-IV, reports data from these studies. Five-year 

trend plots of our results on several EPA 

intercomparison studies are shown in App. F 

(Figs. F-4 to F-7). 

A. National Institute for Occupational Safety and 

Health (NIOSH) Proficiency Analytical 

Testing (PAT) Program. 

This program provides reference samples for 

our industrial hygiene chemistry efforts. Each 

quarter, sample kits are mailed to participating 

laboratories, and data analysis is completed in 

time to allow participants to obtain repeat 

samples and correct analytical problems before 

the next round starts. The reference samples 

are designed to cover a variety of analytical 

methods used by occupational health 

laboratories and include contaminants for 

which analytical agreement is often poor. We 

receive metals on filters (a combination of 

lead, cadmium, chromium, and zinc) and 

organic solvents on charcoal tubes (a 

combination of up to three of the following: 

benzene; carbon tetrachloride; chloroform; 

1 ,2-dichloroethane; methylene chloride; 

methyl chloroform; methyl ethyl ketone; 

methyl isobutyl ketone; p-dioxane; toluene; 

trichloroethylene; cellosolve acetate; and 

a-xylene). The concentration levels are 

randomly selected from a range of 

concentrations that is typical of samples taken 
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near current or proposed 8-h 
time-weighted-average threshold limit values 
(TLVs). 

B. Environmental Monitoring and Support 
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Laboratory-Cincinnati (EMSL-CI) Drinking 
Water Program. 

As part of an independent evaluation of US 
EPA regional laboratories, state laboratories, 
and other selected laboratories for the 
drinking-water certification program, 
EMSL-CI sends us Water Supply Performance 
Evaluation (PE) Study samples twice a year. 
The study covers an ever-growing list of 
analytes: nitrate, nitrite, fluoride, turbidity, 
trace metals (a combination of aluminum, 
antimony, arsenic, barium, beryllium, boron, 
cadmium, chromium, copper, lead, manganese, 
mercury, molybdenum, nickel, selenium, 
silver, thallium, vanadium, and zinc), residual 
free chlorine, corrosivity, sodium, total 
cyanide, sulfate, chlorinated hydrocarbon 
pesticides (insecticides) and herbicides, 
trihalomethanes, and regulated and 
unregulated volatile organic compounds 
(VOCs). Four VOC samples were shipped with 
each study. VOC sample 1 contained the eight 
Phase I regulated VOCs: trichloroethylene; 
carbon tetrachloride; I, I, !-trichloroethane; 
I ,2-dichloroethane; vinyl chloride; benzene; 
I ,I-dichloroethylene; and I ,4-dichlorobenzene. 
VOC sample 2 contained the Phase II regulated 
VOCs: I ,2-dichlorobenzene; cis-1 ,2-
dichloroethylene; trans:-I ,2-dichloroethylene; 
I ,2-dichloropropane; ethyl benzene; 
chlorobenzene; styrene; tetrachloroethylene; 
toluene; and total xylenes. VOC sample 3 
contained some of the Section 1445 
unregulated VOCs listed on page 25, 7I 0 of the 
Federal Register of July 8, I987. The third 
sample is a greater analytical challenge since 
the analyst is not informed of the number of 
compounds present, their identities, or 
concentrations. Samples I and 3 are to be 

analyzed using EPA Methods 502.1, 502.2, 
503.1, 524.1, or 524.2. Due to the complexity 
of the analytes in VOC sample 2, only methods 
502.2 or 524.2 will offer sufficient resolution 
for the anaylsis. If any results are reported for 
VOC sample 3, results must be reported for 
every VOC that is present in that sample. 
VOC sample 4 contained EDB and DCBP and 
must be analyzed by Method 504. EMSL-CI 
prepares reports for each laboratory and 
reviews unacceptable data with the laboratory 
to identify and resolve problems. 

C. Environmental Monitoring and Support 
Laboratory-Cincinnati (EMSL-CI) Water 
Pollution Study. 

These studies are part of a continuing effort to 
provide independent evaluation of US EPA 
regional laboratories, state laboratories, and 
other selected laboratories analyzing for water 
pollution parameters. EMSL-CI sends Water 
Supply PE Study samples twice a year. The 
study covers the following list of analytes, 
most at two concentration levels: trace metals 
(aluminum, antimony, arsenic, beryllium, 
cadmium, cobalt, copper, chromium, iron, 
manganese, mercury, molybdenum, nickel, 
lead, selenium, silver, strontium, thallium, 
titanium, vanadium, and zinc), minerals (pH, 
conductivity, hardness, total dissolved solids, 
calcium, magnesium, sodium, potassium, total 
alkalinity, chloride, fluoride, and sulfate), 
nutrients(ammonia-nitrogen,nitrate-nitrogen, 
orthophosphate, and total phosphorus), 
demands [chemical oxygen demand (COD), and 
5-day biological oxygen demand (BOD)], 
cyanide, nonfilterable residue, oil and grease, 
total residual chlorine, PCBs in water and 
transformer oil, chlorinated hydrocarbon 
pesticides (insecticides), volatile halocarbons, 
and volatile aromatics. EMSL-CI prepares 
reports for each laboratory and reviews 
unacceptable data with the laboratory to 
identify and resolve problems. 
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D. EPA Environmental Monitoring Systems 

Laboratory-Las Vegas (EMSL-LV). 

The Quality Assurance Division of EMSL-LV 

has been assigned the responsibility for 

radiation QC on environmental measurements. 

The EPA supplies samples to us through an 

extensive laboratory intercomparison studies 

program involving environmental media (milk, 

water, and air) and a variety of radionuclides 

with activities at or near environmental levels. 

Simulated environmental samples, containing 

one or more radionuclides, are prepared and 

periodically distributed to laboratories upon 

request. A report is returned to each 

participant. This program enables us to 

document the precision and accuracy of our 

radiation data, to identify instrument and 

procedural problems, and to compare our 

performance with that of other laboratories. 

Drinking-water laboratories certified for 

radiochemistry must satisfactorily analyze two 

intercomparison crosscheck samples and a set 

of PE samples annually. lntercomparison 

samples differ from PE samples in that the 

former contain only one or two radionuclides 

(for example, 226Ra and 228Ra), whereas PE 

samples for radiochemistry are complex 

mixtures of alpha-, beta-, and 

photon-emitting radionuclides. Contaminant 

concentrations are furnished to the laboratory 

after completion of the study. 

E. Environmental Measurements Laboratory 

(EML). 

EML operates the Quality Assessment Program 

(QAP) for the DOE. The program is designed 

to test the quality of the environmental 

measurements being reported to the DOE by 

its contractors. Since 1976, real or synthetic 

environmental samples that have been prepared 

and thoroughly analyzed at EML have been 

distributed to these contractors. We receive 

semiannual samples for various radionuclide 
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determinations. The sample matrices include 

soil, water, vegetation, and air filters. Our 

results are returned to EML within 90 days, 

compiled with EML's results, and reported to 

us 30 days later. 

F. National Pollutant Discharge Elimination 

System (NPDES). 

The US EPA and state agencies with approved 

programs are continuing a QA program 

initiated in 1980 for all major permittees under 

the NPDES. The purpose of the program is to 

evaluate the analytical ability of laboratories 

analyzing NPDES samples. We receive 

performance samples containing constituents 

normally found in industrial and municipal 

waste waters. Participation in this program, 

including proper analyses and record retention, 

is mandatory based on the authority of Sec. 

308(a) of the Clean Water Act. We are required 

to analyze and report only those pollutants 

specified in our NPDES permit (aluminum, 

arsenic, beryllium, cadmium, chromium, 

copper, iron, lead, manganese, mercury, 

nickel, selenium, vanadium, zinc, pH, total 

suspended solids, oil and grease, ammonia as 

N, nitrate as N, total phosphorus as P, 

orthophosphate, chemical oxygen demand, 

cyanide, and total residual chlorine). The 

analyses are to be performed and the data 

reported within 30 calendar days after receipt 

of the sample. An evaluation of our results is 

returned along with the true values. A copy of 

the evaluation is also sent to the appropriate 

EPA regional office and state agency. 

G. DOE Beryllium lntercomparison. 

We participate in a beryllium filter analysis 

"round-robin" intercomparison with three 

other DOE laboratories that routinely perform 

beryllium analyses: Rocky Flats, Oak Ridge, 

and Livermore. The intercomparison study 

was initiated by Rocky Flats in 1986. The 
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DOE Beryllium Monitoring Subcommittee met 
in June 1990 and added three new facilities to 
the study: Brush Wellman, Lovelace ITRI, and 
Atomic Weapons Establishment in 
Aldermaston, England, and Cardiff, Wales. 
The committee recommended that the 
following levels be used in the study: 0.5 J,Lg, 
2.0 J,Lg, I 0 J.Lg, and 25 J,Lg. These levels 
correspond to the full range of total beryllium 
expected for breathing zone, permanent air 
samples, and smear samples. Results are to be 
reported within 30 days after receipt of the 
samples. Oak Ridge prepared all samples for 

1992 and conducted the statistical evaluation 
of the analytical results. 

H. DOE Laboratory Accreditation Program 
(DOELAP) In-Vitro Performance Evaluation 
Study. 

EM-9 participated in the DOELAP pilot test 
session for in-vitro bioassay. Artificial fecal 
samples were sent in July, 1992, for 
radiometric analyses. The radionuclides used 
in the pilot test included 238Pu, 239Pu, 241 Am, 
234U, 238U, 90sr, 137 Cs, and 134Cs. 

Interlaboratory Quality Assurance Program 
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Formal planning was continued during 1992 to 
provide EM-9 with a system for conducting and 
documenting internal audits of the production 
chemistry areas: organic, inorganic, and 
radiochemistry. A comprehensive system of 
planned and scheduled audits will be performed to 
verify compliance with all aspects of the quality 
assurance program and to determine its 
effectiveness. These audits will be performed in 
accordance with written procedures or check lists 
by personnel who do not have direct responsibility 
for performing the activities being audited. Audit 
results will be documented and reported to and 
reviewed by responsible management. Follow-up 
action, including reaudit of deficient areas, will 
be taken where indicated. The internal audit 
system was only partially implemented during 
1992 because of insufficient personnel within the 
QADM Section. 

A. Scheduling. 

Both internal and external audits will be 
scheduled in a manner to provide coverage and 
coordination with ongoing quality assurance 
activities. Audits will be conducted at a 
frequency commensurate with the status and 
importance of the activity. The audit schedule 
will be reviewed periodically and revised as 
necessary to assure that coverage is current. 
Regularly scheduled audits will be 
supplemented by additional audits of specific 
subjects when necessary to provide adequate 
coverage. 

B. Preparation. 

The QADM Section will develop and 
document an audit plan for each audit. The 
plan will identify the audit scope, 
requirements, audit personnel, activity to be 
audited, organizations to be notified, 
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applicable documents, schedule, and written 
procedures or check lists. 

The quality assurance officer will select and 
assign auditors who are members of the 
QADM Section who are independent of any 
direct responsibility for performance of the 
activities that they will audit. In the case of 
internal audits, personnel having direct 
responsibility for performing the activities 
being audited will not be involved in the 
selection of the audit team. Audit personnel 
will have sufficient authority and 
organizational freedom to make the audit 
process meaningful and effective. 

An audit team will be identified before the 
beginning of each audit. This team will 
contain one or more auditors and will have an 
individual appointed to lead the team who 
organizes and directs the audit, coordinates the 
preparation and issuance of the audit report, 
and evaluates responses. The audit team leader 
will ensure that the audit team is prepared 
before initiation of the audit. 

C. Performance. 

Audits will be performed in accordance with 
written procedures and check lists. Auditing 
will begin as early in the life of the activity as 
practicable and will be continued at intervals 
consistent with the schedule for accomplishing 
the activity. Elements selected for audit will 
be evaluated against specified requirements. 
Objective evidence will be examined to the 
extent necessary to determine if these elements 
are being implemented effectively. Audit 
results will be documented by auditing 
personnel and will be reviewed by 
management having responsibility for the area 
audited. Conditions requiring prompt 
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corrective action will be reported immediately 

to management of the audited organization. 

D. Reporting. 

The audit report will be signed by the audit 

team leader, issued to management, and will 

contain the following information: 

• description of the audit scope; 

• identification of the auditors; 

• identification of persons contacted during 

the audit activities; 

• summary of audit results, including a 

statement on the effectiveness of the quality 

assurance program elements that were 

audited; and 

• description of each reported adverse audit 

finding in sufficient detail to enable 

corrective action to be taken by the audited 

organization. 

E. Response, Follow- Up Action, and Records. 
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Managers of the audited organization or 

activity will investigate adverse audit findings, 

schedule corrective action, including measures 

to prevent recurrence, and notify the 

appropriate organization, in writing, of action 

taken or planned. The adequacy of audit 

responses will be evaluated by the QADM 

Section. 

Follow-up action will be taken to verify that 

corrective action is accomplished as scheduled. 

Audit records will include audit plans, audit 

reports, written replies, and the record of 

completion of corrective action. 

F. Qualification of Auditors. 

The quality assurance officer will establish the 

audit personnel qualifications to accomplish 

the auditing of the quality assurance program. 

Personnel selected for quality assurance 

auditing assignments will have experience or 

training commensurate with the scope of the 

activities to be audited. Auditors will have or 

will be given appropriate trammg or 

orientation to develop their competence for 

performing required audits. Competence of 

personnel for performance of the various 

auditing functions will be developed by one or 

more of the following methods: 

• Training programs to provide both general 

and specialized training in audit 

performance. General training will include 

fundamentals, objectives, characteristics, 

organization, performance, and results of 

quality auditing. Specialized training will 

include methods of examining, questioning, 

evaluating, and documenting specific audit 

items and methods of closing out audit 

findings. 

• On-the- job training, guidance, and 

counseling under the direct supervision of 

a lead auditor. Such training will include 

planning, performing, reporting, and 

follow-up action involved in conducting 

audits. 

G. Internal Audit Plan. 

We use blind QC samples as a regular part of 

our routine QA/QC program and have written 

software to audit these data for overall 

performance. We anticipate conducting only 

systems, records, and follow-up audits as a 

regular part of our internal program. 

Internal audits will be conducted in the same 

fashion as formal external audits. A regular 
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schedule will be established in consultation 
with the organizations to be audited. Preaudit 
meetings will occur between the auditor and 
section leader. After the audit is performed, 
the auditor will evaluate the findings and 
conduct a postaudit meeting with the section 
leader. A formal report of findings and 
noteworthy practices will be prepared and 
submitted to the group leader, section leader 
of the audited organization, and' the QADM 
section leader. Where appropriate, 

·unannounced follow-up audits will be used to 
verify corrective action implementation. 

Systems audits will be of two distinct types: 
procedural and overall. Audits will be 
conducted by an auditor selected from 
qualified members of the QADM Section. We 
will audit the conduct of specific analytical 
procedures against the written and approved 
versions in LA -10300-M 11 to assure that 
analysts are conducting routine analytical 
procedures in conformance with approved 
written instructions. This will be done by 
observation of the procedure during its 
execution in routine analysis. Overall systems 
audits will ideally be conducted by selecting 
an analytical result that has been published in 
one of our customer's reports and requiring 
the section that produced the data to trace its 
production from sample receipt to the 
reporting of the final result. Specific check 
lists will be developed for each systems audit 
and should include all of the following: 
instrument calibration data, original sample 
data, calculations, ability to duplicate the 
values that are resident in the databases, 
evidence of VAX data input, use of bound 
Laboratory notebooks for associated analytical 
information, storage and retrieval of raw data, 
chain-of -custody evidence, ability to associate 
QCs with sample batch, and current written 
procedures available at the bench. 
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Schedules, requirements, and check lists were 
developed during 1992 for implementation 
during 1993. 

H. Corrective Action System. 

A formal corrective action system is set up in 
EM-9. Findings from internal electronic 
audits of the databases and from all internal 
and external audits conducted in EM-9 during 
1992 were documented and issued as EM-9 
Internal Audit Memos with overall findings 
and Corrective Action Requests (CARs). Each 
CAR was assigned a number (e.g., CAR 
92.003 is the third action for I 992) and a 
folder was created to receive the 
documentation related to each CAR. 
Datatrieve databases provide for automatic 
tracking of the resolution status of each CAR. 
These databases are described in Section 
IV.D.IO. 

I. Audits of EM-9 During 1992. 

1. DOE Tiger Team assessment. The DOE 
Tiger Team assessment of Los Alamos 
National Laboratory began on September 
23, 1991, and continued until the November 
8th closeout. Peggy Gautier was the 
counterpart for Hilton Rivera, who assessed 
analytical laboratory quality assurance for 
the environmental subteam. Specific 
deficiencies were observed in 
recordkeeping and management, calibration 
and the use of standards, sample storage, 
computer program validation, procurement, 
audits, and corrective action. In addition, 
inadequate workspace in laboratories was 
identified as a weakness. Some corrective 
actions were completed on these findings 
during 1992. 

• Finding QA/CF-3: Sample analyses and 
data management activities at the 
Laboratory are either performed 
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without standard operating procedures 

(SOPs) or using unapproved procedures. 

Basis. The EM -9 radiochemistry 

laboratory, located at TA-59, is using 

SOPs for radium determination, isotopic 

uranium analysis, and gamma analysis 

that have not undergone quality 

assurance review and approval. 

Corrective Action. The following 

procedures were completed and received 

QA review and approval on the 

following dates: radium in water 

(ER 180) in February, 1992; isotopic 

uranium in urine (R26l) in September, 

1992; and gamma analysis in 

environmental matrices (ER140) in 

March, 1992. 

Basis. The computer backup SOP for 

data generated by EM -9 was not 

prepared in the required controlled 

format. 

Corrective Action. Not completed. 

Basis. EM-9 has been conducting data 

reviews of all the analyses performed at 

the organic laboratory, TA-59, Bldg. I, 

without SOPs. SOPs were either recently 

developed and are still in draft form or 

are currently being developed. 

Corrective Action. Not completed. 

• Finding QA/CF -4: EM Division has not 

developed or implemented procedures in 

support of its QAP. 

Basis. EM-9 has quality assurance 

procedures within the Laboratory 

Quality Assurance Program Plan. The 

program plan lists 28 administrative 

quality assurance procedures. Only I 0 

of 28 procedures have been 

implemented. 

Corrective Action. Twenty-three 

administrative procedures were 

completed by the end of 1992. 

• Finding QA/CF -5: The Laboratory 

does not have a system in place to 

ensure that environmental quality 

requirements are applied to the 

procurement of materials and services. 

Basis. EM-9 has no procedures that 

require that purchase requisitions 

undergo review for environmental 

quality requirements. 

Corrective Action. Not completed. 

Basis. In the past year, EM-9 has used 

the services of two off -site analytical 

laboratories. No documented source 

evaluations or on-site quality assurance 

reviews were performed on these 

laboratories as required by NQA -1 19• 

However, to ensure the accuracy of the 

analyses performed by these 

laboratories, quality control samples 

(spike and blanks) were included with 

the samples sent for analysis. 

Corrective Action. During 1992, AP-13, 

"External Audits," was written and 

received QA review and approval. 

Twenty-seven pages of audit questions 

were prepared for use during audits of 

off -site analytical laboratories. These 

audit questions were divided into check 

lists for the various areas to be audited, 

such as management, QA/QC, 

computing, sample management, 

laboratory information management, and 

analytical work. 
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Ten laboratories that will potentially be 
placed under contract for the overflow 
work from the Environmental 
Restoration (ER) Program were audited 
during 1992. Formal responses to audit 
deficiencies will be required as part of 
the best-and-final-offer submission 
from the off -site laboratories. 

• Finding QA/CF -6: EM Division does 
not have a program to ensure that 
computer software undergoes formal 
validation or verification. 

Basis. EM-9 has not implemented 
procedures requiring the verification 
and validation of computer programs. 

Corrective Action. EM-9 has adopted 
EPA's Good Automated Laboratory 
Practices as its model for development 
of a software QA plan. 

Basis. In EM-9, the software used for 
radiological analysis has not been 
subjected to documented validation. 

Corrective Action. Documented 
validation on this software was begun 
during 1992 but is not completed. 

Basis. In EM-9, the software used to 
transfer data from analytical instruments 
to the VAX database has not undergone 
documented verification or validation. 

Corrective Action. Not completed. 

Basis. In EM-9, the Lotus and Excel 
spreadsheet programs used for data 
manipulation and analysis in the organic. 
inorganic, and radiochemistry 
laboratories have not been verified or 
validated. 
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Corrective Action. Not completed. 

• Finding QA/CF -8: Some Laboratory 
environmental sampling and analytical 
activities do not meet the requirements 
for the proper use of standards and 
instrument calibration. 

Basis. At the EM-9 inorganics 
laboratory, TA-50, Bldg. I, over half 
the standards used for metals analyses 
are being used well after their expiration 
dates. At the ICP laboratory and the 
inorganic preparation laboratory, 
approximately 60% of the standards have 
exceeded their shelf life. These 
standards are generally very stable; 
however. evaporation. light, heat. and 
moisture can alter their original 
concentration. This might cause the 
analyst to calibrate against an incorrect 
standard concentration, resulting in a 
potential source of error, affecting the 
calculation of sample concentration. 

Corrective Action. All standards that 
exceeded their shelf life were removed 
from service and were replaced with 
new standards. AP-24, "Chemicals. 
Reagents. and Solutions," was written 
and states that a chemical must not be 
used for quantitative analytical work on 
customer samples after its shelf life has 
expired. 

Basis. The digital pipettes used for 
precise measurement of reagent volume 
during solution preparation at the 
inorganic preparation laboratory. T A-
50, have not been calibrated, and there 
are no written procedures addressing the 
calibration process. The possibility of 
measuring incorrect volumes introduces 
a potential source of error. affecting the 
calculation of sample concentration. 
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Corrective Action. Digital pipettes at 

TA-50 are now being calibrated, but the 

procedure describing the calibration 

process had not been written. 

• Finding QA/CF -10: Sample storage 

practices by EM-9 do not ensure the 

integrity of analytical samples. 

Basis. PCB sample storage at the EM-9 

organic laboratory is inadequate. 

Samples are stored in a cabinet without 

refrigeration. 

Basis. Sample storage at the EM-9 pore 

gas laboratory at TA-59, organic 

preparation laboratory at T A-50, and 

mixed waste laboratory at T A-35 is 

deficient. Standards used in these 

laboratories were improperly stored in 

the same refrigerated storage as the 

samples, thereby creating the potential 

for cross contamination. This situation 

was also observed in the waste treatment 

laboratory at TA-50 where a tritium 

source was stored with the samples. 

Corrective Action. Standards are being 

stored in refrigerators separate from 

those storing samples. Sample storage 

refrigeration units are marked "Samples 

Only." AP-23, "Storage of Standards, 

Samples, and Sample Extracts," was 

written to address proper storage 

requirements. 

• Finding QA/CF -11: Analytical records 

at the Laboratory's enYironmental 

laboratories are deficient or lacking. 

Basis. The EM-9 organic laboratory at 

T A-59 is not keeping sample logs for 

their PCB, volatile, semivolatile, and 

pore gas analyses. 

Corrective Action. Sample run logs are 

now being kept by organic analysis 

personnel for all analyses. 

Basis. The EM-9 quality assurance 

laboratory at T A-59 and organic 

preparation laboratory at T A-50 are not 

documenting expiration dates for 

prepared stock solutions in the logs and 

on the vial labels. This practice could 

result in stock solutions being used after 

their expiration dates. 

Corrective Action. Expiration dates 

were added to the labels of stock 

solutions. 

Basis. The EM-9 waste treatment 

laboratory at T A-50 keeps no formal, 

permanent record of the flow 

measurements used in the calculation of 

influent and effluent concentrations of 

the various parameters that the 

laboratory analyzes. The flow 

measurements are recorded on a form 

that is taped to the wall and discarded 

monthly. 

Corrective Action. This information is 

kept by EM- 7. 

Basis. At the inductively coupled 

plasma-atomic emission spectrometry 

(ICPAES) and inductively coupled 

plasma-mass spectrometry (ICPMS) 

laboratories at T A-50 and the mixed 

waste laboratory at TA-35, diskettes 

containing raw data for analyses are not 

catalogued appropriately, making it 

difficult to locate appropriate data for 

the multiple samples analyzed at the 

location. 

Corrective Action. Not completed. 
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• Finding QA/CF-12: Practices of EM 
Division do not ensure the maintenance, 
security, preservation of, and access to 
records of continuing value. 

Basis. EM-9 has a records storage 
facility used to store records for two 
years before archiving. This temporary 
storage facility is in an unsecured area. 
Records being prepared for 
microfilming are stored in cardboard 
boxes and non-fire-rated cabinets. This 
area currently stores records generated 
before June 1991. Some records 
generated after that date are in custody 
of staff members in unsecured office 
files. These storage methods do not 
meet the NQA-1 requirement for the 
temporary storage of records because 
they do not provide a minimum of one
hour fire protection and are not properly 
protected against loss. 

Corrective Action. EM-9 analytical 
records storage has been centralized, and 
records are no longer in the custody of 
staff members in unsecured office files. 
EM-9 has purchased 21 one-hour fire
proof safes, and records older than six 
months are kept in these safes at the 
EM-9 records storage facility at TA-3, 
Bldg. 105, Rm. 184. 

Basis. In the EM-9 ICPMS laboratory at 
T A -50, notebooks containing original 
data are stored on an open shelf within 
the laboratory instead of in one-hour 
fire-rated cabinets before archiving. 

Corrective Action. Not completed. 

Basis. The EM-9 sample management 
data are stored in a non-fire-rated 
cabinet for up to one year before 
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archiving. This storage method does not 
meet the one-hour fire protection 
requirement for temporary storage set 
forth in NQA-1. 

Corrective Action. Not completed. 

• Finding QA/CF-13: The Laboratory 
has not developed programs for auditing 
the quality assurance activities of the 
EM Division and its component groups. 

Basis. EM-9 has an audit program and 
procedure. The audits performed, 
however, have been limited to the 
electronic audit of analytical data. 
There have been no audits of 
environmental quality practices within 
the group. No audit check lists or 
schedules have been developed. 

Corrective Action. During 1992, 27 
pages of audit questions were prepared 
for use during audits of internal and 
off -site analytical laboratories. These 
audit questions were formalized and 
divided into check lists for the various 
areas to be audited, such as 
management, QA/QC, computing, 
sample management, laboratory 
information management, and analytical 
work. An internal audit schedule was 
developed, and two internal audits were 
performed during 1992. 

• Finding QA/CF-14: EM Division does 
not have a documented program for 
determining root causes of and 
implementing corrective actions for 
conditions adverse to environmental 
quality. 

Basis. EM-9 has a documented program 
for determining and tracking corrective 
actions; however, this program does not 
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determine the root causes of conditions 

adverse to quality. The corrective 

actions it tracks address the correction of 

defects. This does not meet the 

requirements of a corrective action 

program because correction of defects 

does not prevent recurrence of 

conditions adverse to quality. 

Corrective Action. AP-22, "Root Cause 

Analysis," was written during 1992, and 

root cause has become a formal part of 

the EM-9 corrective action program. 

• Finding QA/BMPF-1: EM-9 

laboratories do not have adequate 

workspace to ensure the integrity of 

their analyses. 

Basis. At the EM-9 organic laboratory, 

TA-59, Bldg. OH-1, the space available 

for performing analytical work for 

volatile organics and semivolatile 

organics analyses is inadequate. It 

provides approximately I 00 square 

feet/laboratory person, which is less 

than the recommended 150 to 200 square 

feet/laboratory person. This insufficient 

space impedes efficient work flow and 

affects sample integrity by introducing 

the chance of sample cross 

contamination. 

Corrective Action. Not completed. 

Basis. At the EM-9 organic laboratory, 

T A-59, Bldg. OH-1, the liquid nitrogen 

tanks used for cooling the gas 

chromatography /mass spectrometry 

instruments are improperly located in 

front of vent hoods. These tanks 

represent an obstacle for the technician 

handling the samples and might cause 

spillage or cross contamination. 

Corrective Action. Not completed. 

Basis. At the EM-9 organic and 

radiochemistry laboratories, T A-59, 

Bldg. OH-1, desks are not sufficiently 

isolated from the 

introducing the 
bench areas, 

possibility of 

contamination from supplies ordinarily 

used in an office, such as markers, pens, 

and adhesive tapes. 

Corrective Action. Not completed. 

2. EPA Region VI audit. Charles Ritchey and 

Kendall Young of EPA Region VI 

conducted an audit of EM-9 analytical 

areas on October 22-23, 1991. This was an 

invited audit arranged by Larry Maassen of 

the Environmental Restoration Program 

Office. The formal audit report was 

written by Kendall Young and was received 

on January 8, 1992. The audit conclusions, 

findings, and corrective actions are listed 

below. 

Conclusion. The Laboratory has the 

capabilities in personnel, instruments, and 

facilities to analyze environmental samples 

for EPA programs. There has been 

considerable energy exerted to develop a 

strong analytical resource with good 

laboratory practices. The current efforts to 

strengthen the laboratory was evident, and 

specific procedures leading to that end were 

being implemented. As with the best of 

laboratories, there are always deficiencies 

and error. The findings reported define 

some of the deficiencies and errors and 

suggest opportunity for correction. 

EM-9 has the necessary qualifications to 

meet the criteria for analyzing 

environmental samples by EPA-regulated 

programs, and the group has the essential 

equipment for analyzing environmental 
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samples for most programs. Their 
provisions for safety and health are at a 
higher level of concern than in most 
laboratories across the country. 
Opportunity for unauthorized personnel to 
enter the facility or to alter records is 
minimal. 

For the most part, the findings are of a 
minor nature and can be easily corrected or 
improved. The area of major concern is the 
failure to analyze the Water Supply and 
Water Pollution studies in an acceptable 
manner for all parameters. Attention must 
be given to this problem with a 
demonstration that all of the required 
analytes can be analyzed satisfactorily. The 
window into the Laboratory's operation is 
available to EPA Region VI and to EPA 
generally because these results are available 
to the Quality Assurance Management Staff. 

The assistance given to the auditors was 
considerable, cooperative, and given freely. 
This was appreciated by the evaluators. 

• Finding 1. There are some areas where 
the control of temperature is not 
adequate. 

Recommendation. Temperature control 
in the laboratory spaces must be 
provided, ensuring proper operation of 
instruments so that performance of EPA 
procedures according to the conditions 
specified in the methods is not impacted. 
Room temperature logs should be 
maintained and operations shut down 
when out-of-bounds conditions occur. 

Corrective Action. Air conditioners 
have been installed in organic analysis 
laboratories 109, 115 (volatile analyses), 
and 123. The alpha counting facility, 
room I 07, the gamma counting facility, 
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room B8D, and the computing facility, 
room 120A, are also air conditioned. 
Room temperature logs are not kept. 

• Finding 2. There are some areas where 
an uninterrupted power supply is not 
provided to protect against power 
outages. Interrupted power could lead 
to loss of reagents and samples. 

Recommendation. Emergency 
procedures are a must to preserve 
samples and reagents. 

Corrective Action. Backup power 
supplies are not available. Continuous 
temperature recording devices, which 
will notify personnel if power has been 
interrupted, are in place on critical 
refrigeration units . If power was lost 
and sample integrity compromised, 
resampling would have to occur. 

• Finding 3. 
records are 
refrigerators, 
provided. 

Continuous temperature 
not maintained on 

and alarms are not 

Recommendation. There should be 
recording temperature devices on all 
critical refrigerators that would record if 
refrigeration was off during the night or 
weekend. 

Corrective Action. Continuous 
temperature recording devices have been 
installed on critical refrigeration units 
that contain samples and reagents. 
Monitoring these charts will alert 
personnel to any fluctuations in 
temperature. Refrigeration units are not 
alarmed. 

• Finding 4. The external exhausts and 
intakes at both TA-50 and TA-59 are 
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not located appropriately to prevent 
exhausted air from being recirculated 
into the building. At both T A-59 and 
T A-50, incompatible materials may be 

exhausted through common hood 
ductwork. 

Recommendation. Air intakes should be 
located away from exhaust (could harm 
personnel and contaminate samples). 
Each bank of hoods should be separate. 

Corrective Action. Because of the age 
of our facilities and cost, it is not 
feasible to redesign the ventilation 
systems and physically relocate air 
intakes. Operations that produce odors 
or that could potentially contaminate 
samples are now scheduled for weekend 
hours when routine analytical work is 
not being performed. General plant 
pojects (GPP) money was requested for 
upgrade of hoods and has been allocated 
in the FY94 budget. 

• Finding 5. Space is not sufficient to 
meet the criteria for laboratory space as 

defined in the Manual for the 

Certification of Drinking Water 
Laboratories. 

Recommendation. A growth plan which 
involves the need to meet analytical 
demands with each new EPA regulation 

must be addressed. 

Corrective Action. A growth plan has 
not been written but additional space has 

been formally requested through the 

Laboratory's Space Committee. Our 
request for additional laboratory and 
sample management space has not been 
met but approximately 670 square feet 
was acquired for analytical records 
storage. 

• Finding 6. A compressed gas cylinder in 
the organic extraction laboratory was 
not secured to keep it from falling. 

Recommendation. All compressed gas 
tanks must be secured at all times to 
prevent injury of personnel or damage 
to equipment. 

Corrective Action. The gas cylinder in 
question was secured immediately after 
it was discovered. The monitoring of 

gas cylinders has become a routine part 
of our monthly safety inspections. 

• Finding 7. There were no provisions for 
opening sample coolers under hoods 
where hazardous materials may 
contaminate laboratory personnel should 
containers be broken during shipment. 

Recommendation. A hood must be 
provided for opening sample chests to 
prevent exposure to hazardous materials. 
Written procedures are needed to 
provide instructions regarding broken 

sample containers and/or contaminated 

containers or packing materials. 

Corrective Action. Only one small hood 
is available in the sample management 
laboratory. It is located in the southwest 
corner of room 190 and is not of 
adequate design to handle coolers. The 
sample management section leader has 
made several requests to the Laboratory 
Space Committee for additional space 
for the sample management operation 

and to date has not been granted 
additional space. AP-2, "Sample 
Management," has been written to 
address sample-receiving issues. Hazard 
warnings are placed on samples 
according to Section 7.2 of the 
procedure. A red dot indicates 
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radioactivity above background levels, 

and an orange dot indicates toxic 

materials. Cleanup procedures for 

broken samples are discussed in Section 

4.5. 

• Finding 8. Shower inspections are not 

documented on the equipment by the 

inspector showing the date it was 

inspected. 

Recommendation. Showers and eye 

wash equipment must be checked on a 

frequency that ensures efficient 

operation. This check must be 

documented on the shower and eye wash 

equipment in order for supervisors to be 

assured that personnel will have the 

protective measures required of the 

equipment at all times. 

Corrective Action. EM-9 has worked 

with the OH-1 building manager to get 

a work order in place to have the 

showers inspected on a regular basis. 

The showers are now tagged and were 

last inspected in June, 1993. Eye wash 

equipment is currently inspected on a 

monthly basis, and the inspection is 

documented on a card located near the 

eye wash. 

• Finding 9. Hallway traffic was 

restricted at places due to the storage of 

materials along their walls. 

Recommendation. Hallways must be 

kept free and clear to permit rapid 

evacuation in the event of an emergency. 

Corrective Action. Hallways are not 

clear of equipment and storage cabinets, 

but every effort is made to keep them in 

compliance with the life safety code. 

The requirement is that main exit paths 
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provide at least 44 in. of clear exit space 

and that one wall of the exit path be 

kept clear at all times. This requirement 

is enforced through monthly safety 

inspections and by managers walking 

their spaces. 

• Finding 10. EM-9 has established 

methods for the various environmental 

requirements; however, the method 

required for regulatory purposes is not 

always used. 

Recommendation. The method required 

by a regulated program must be used. 

Corrective Action. It is EM-9 policy to 

run the methodology required by the 

customers to meet their regulatory 

needs. If no regulated program or 

method is specified by the customer, 

EM-9 will select the method that in 

their best technical judgement will meet 

the customer's needs. 

• Finding 11. Method detection limits 

had not been determined for all 

parameters. 

Recommendation. The principle of 40 

CFR 136 Appendix B must be used for 

NPDES and Drinking Water samples. 

This can be accomplished by the use of 

the matrix spike and matrix spike 

duplicate for a number of replicates for 

that matrix type and calculating the 

variance of those duplicates. 

Corrective Action. The organic analysis 

section of EM-9 performs method 

detection limit studies that use the 

standard deviation of seven replicate 

samples spiked at 5-25 times the 

practical quantitation limit and then 

processes the samples through the entire 
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analytical procedure. This process is in 
accordance with 40 CFR 136. 

• Finding 12. The instruments have been 
maintained by vendor contracts, and 
maintenance records are documented. 
Copies of all vendor maintenance sheets 
need to be a permanent part of the 
instrument logbook record. The records 
have not been initialed and dated in 
every case. 

Recommendation. Maintenance records 
must be maintained on all instruments 
and certified by the operator by 
initialing and dating the record for each 
entry. 

Corrective Action. Binders have been 
established for each instrument in the 
Organic Analysis Section to store vendor 
maintenance records. Instrument 
maintenance logs are also maintained. 
The section leader reviews these logs to 
ensure that they are being dated and 
signed. 

• Finding 13. The linear response of all 
instruments had not been established. 

Recommendation. Analyses must be 
performed within linear operating 
ranges; this must be documented for 
each method. Linearity of the ICP 
should be determined down to the 
detection limit by the use of serial 
dilutions of the standards. 

Corrective Action. The linearity of 
instrument response in the organic 
analysis area is verified during 
instrument calibration. This is 
documented in the analytical procedures 
for all organic analyses performed. The 

calibration data is part of the final 
organic analysis data package. 

The instrument linearity in the inorganic 
analysis area is established and verified 
each time an instrument is run through 
the initial, daily, and continuing 
calibration data. This information is 
included with each data package. 

• Finding 14. The results for the Water 
Pollution Study (WP series) and the 
Water Supply Study (WS series) have 
been below expectations with 
unacceptable values reported for many 
analytes. (Specifically mentioned were 
volatiles, trace metals, minerals, and 
gamma-emitting isotopes). 

Recommendation. Improved 
performance must be demonstrated in 
this area. The failure to analyze these 
survey samples properly would be the 
basis for denial of certification under 
the Safe Drinking Water Act. The 
failure to analyze the samples in the 
Water Pollution Study must be of 
concern for NPDES permits where 
particular analytes are required to be 
measured. The ability to perform those 
analyses reported with unacceptable 
values must be demonstrated 
immediately by determining the problem 
which caused the out-of-limit result, 
correcting the problem, and reporting 
the action taken to the EPA. The 
correction of this problem is deemed to 
be very critical in establishing 
acceptable operations in EM-9. 

Corrective Action. EM-9 management 
and personnel did not place enough 
emphasis on successful performance of 
these studies. Each section leader is now 
aware of the importance of these studies 
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and has communicated this to their 

personnel. Performance on each study is 
being monitored by management with 

fully acceptable results being our goal. 
Organic analytical performance has 
improved to where there is only an 
occasional outlier. Inorganic 
performance improved and then slid 
backward with problems in the metals 
area. The inorganic area is under new 
management that is making QA and 

resolution of analytical problems a high 

priority. Additional shielding has been 
put in place around detectors used for 
low -evel radioactive measurements to 
lower background levels and allow us to 

measure levels that were below our 
detection limits in the past. 

• Finding 15. EM-9 is collecting data for 

the measurement of precision and 

accuracy. Duplicates and spikes are 

used to measure quality control. 

Recommendation. Use matrix spike and 
matrix spike duplicate analyses for each 

laboratory batch of samples in a given 

media. This data should be plotted on 

quality control charts. 

Corrective Action. Matrix spike and 
matrix spike duplicate data is being 

extracted from EM-9 databases by 
personnel in organic analysis. This data 

will be tabulated and used to determine 

the precision and accuracy of each 

method. This process has not been 

completed. 

Data from duplicates and spikes are 
being plotted on quality control charts. 

• Finding 16. The raw data sheets, 

chromatograms, and working documents 

are not always initialed and dated. 
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Recommendation. Each item of data 

that is to be construed as the raw data 
(the essential data for deriving 

intermittent or final reports such as 
chromatograms, manual computations, 

or results) must be authenticated by 
initials and dates. 

Corrective Action. Organic analysis 
personnel have implemented a policy of 

initialing and dating each page of raw 

data. 

• Finding 17. SOPs have not been written 

and approved for all parameters. 

Marginal notes written on SOPs did not 

show approval by the supervisor as 

official changes. 

Recommendation. Completion of the 
analytical procedures and their approval 

must be done at the earliest date. Any 
change in the SOP must be authorized 
by the supervisor and authenticated by 
the supervisor's signature and date. The 
analytical procedures in use by the 

analysts, technicians, or assistants must 

be the current and approved edition. 

Corrective Action. Significant progress 

has been made in EM-9 documentation 
efforts. EM-9 analytical procedures are 

between 90 and 95% completed as 
compared to 70% completed at the time 

of this audit. The analytical procedures 

in use by the analysts are current and 

approved and are regulated by the 

requirements of AP-15, "Document 

Control." Document change is regulated 
by the "Document Control and 
Document Change" procedure located in 
the General Information section of 

Vol. I of LA-10300-M11. This 

procedure states that any change must be 

approved by the group leader, section 
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leader, and the QA officer before the 
change is used and distributed. 

• Finding 18. Data is validated before 
reporting. Computerized systems are in 
place for this purpose. The generation 
of data that requires computer- based 
manipulation for conversion of data into 
a reportable form assumes that the 
computer always performs the correct 
steps using the correct factors. The 
verification that the computer-processed 
data is correct is not routinely verified. 

Recommendation. The correctness of 
the computerized processes must be 
verified by manual calculations. The 
frequency of verification and results of 
the verification process must be 
documented. An SOP for this 
verification should be developed. 

Corrective Action. EM-9 has adopted 
EPA's Good Automated Laboratory 
Practices as its standard for software 
quality assurance. We will follow the 
protocols in its Section 7.9 on software. 
We have begun to collect standard data 
sets to periodically run through the 
software to document that the software 
is giving us consistent results. This 
process is in its initial implementation 
stage with a two-year target for 
completion. EM-9 has obtained a copy 
of EPA's RLIMS, and its laboratory 
information management system is 
currently under evaluation for use by 
EM-9. 

• Finding 19. Data is stored in a 
protected environment. The retrieval of 
data was satisfactory; however, the 
requirements for the life of data was not 
certain. 

Recommendation. Consideration must 
be given to the kind of storage media 
used for the storage of data over long 
periods. Magnetic media can deteriorate 
with time. An SOP for updating the 
data to new media must be considered. 

Corrective Action. DOE has placed 
environmental data on a permanent 
retention schedule. All raw data for an 
analysis set that is necessary for data 
defensibility is printed in hard copy and 
added to the analytical data package. 
The hard copy data is transferred to 
microfilm within two to three years 
after it was generated. After the film 
has undergone quality control checks, 
we have been given permission by the 
National Archives in conjunction with 
CRM-1 to destroy the paper copy. 

• Finding 20. Laboratory reagents 
exceeded the expiration date in some 
instances. Reagents that had passed 
their expiration date were still in the 
laboratory. 

Recommendation. All reagent 
containers must show an expiration date. 
If the reagent is beyond the expiration 
date, it must be removed or separated 
from working reagents and clearly 
labeled so that there is no possibility it 
could be used. 

Corrective Action. The purchased metal 
standards that had exceeded their 
expiration dates were removed from use, 
and new standards were ordered. 
Because some of the standards are used 
infrequently, a company was located 
that packaged the standards in a smaller 
volume so that waste disposal is not as 
significant an issue when the standards 
expire. 
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• Finding 21. Routine sample 

preservation status checks should be 

performed, and a system to make this 

check a part of the record is needed for 

those samples that are not in compliance 

when the preservation was not 

maintained. 

Recommendation. A check must be 
made to ensure that all samples have 

been preserved in the manner required 

for the specific analysis. When the 

preservation was not proper, this 

information must be reported to the data 

user and shown on the final report. 

Corrective Action. Organic analysis 

personnel include a bench sheet in their 

data packages on which the pH of the 

sample is recorded along with other 

pertinent information such as percent 

moisture or extraction volume. 

An electronic discrepancy report was 

developed to permit sample management 

personnel to enter sample discrepancy 

information into the database at the time 

of sample receipt. The report writer 

appends this information to the final 

report that is sent to the customer. 

• Finding 22. Conductivity meters are in 

use in the laboratory water supply 

system; however, an independent check 

of the conductivity of the laboratory 

water is not performed throughout the 

laboratory. 

Recommendation. The conductivity 

should be periodically and independently 

checked and documented. 

Corrective Action. QA personnel began 

taking weekly independent 

measurementsofconductivity /resistivity 
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in September, 1992, and wrote an 

analytical procedure describing the 

process. 

3. Contract laboratory audits. Twenty-seven 

pages of audit questions were prepared for 

the audits of the laboratories that will be 

placed under contract for the overflow 

work from the ER Program. These audit 

questions were divided into check lists for 

the various areas to be audited, such as 

management, QA/QC, sample 

management, laboratory information 

management, and analytical work. 

Ten facilities were audited during 1992, 

and audit responses are required to be a 

part of the best and final offer. 

4. Precious metals audit. A precious metal 

audit was performed on February 25, 1992, 

by Toby Trujillo of EM Division. 

Everything was in order, and no 

recommendations were deemed necessary as 

a result of this audit. Six platinum disks 

were disposed of, and the property transfer 

slip was filled out. The custodian is 

maintaining acceptable precious metal 

records and controls. 

Efforts to find the unlocated precious 

metals from the September, 1991, audit 

were unsuccessful. Since these precious 

metals have been missing through two 

consecutive audits, they were removed 

from accountability. 

5. Internal audit of Sample Management 

Section. Peggy Gautier and Ernie Gladney 

conducted an internal audit of the Sample 

Management Section on March 27, 1992. 

The findings were listed on corrective 

action forms and were distributed to the 

Sample Management Section for response. 
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6. Los Alamos Technical Associates (LATA) 
audit of Sample Management Section. On 
April 23-24, 1992, LATA performed a 
limited-scope audit of the Sample 
Management Section for the ER Program. 
Nancy Koski was the EM-9 representative 
for the audit. Only minor findings were 
presented at the closeout meeting. The 
formal audit report was received on 
July 31, 1992. 

Conclusion. QA program adequacy and 
effectiveness. Sample Coordination Facility 
(SCF) personnel were knowledgeable 
regarding their positions and responsibilities 
and presented objective evidence to support 
their understanding and implementation of 
the ER Quality Program Plan (QPP) 
requirements. The deficiency reports 
initiated indicate that EM-9 Administrative 
Procedure No. AP-8, Rev. 0, should be 
revised to reflect current practice. The 
audit team appreciated the cooperation and 
professionalism of the EM-9 staff during 
the audit. 

Two observations pertaining to EM-9 
operations were noted during this audit. 

• Observation 1. EM-9 Administrative 
Procedure No. AP-8, "Chain of 
Custody," requires that a list be 
maintained in the group office of 
authorized personnel with keys to 
secured areas and containers. It is 
recommended that this list be posted at 
the entrances to the secured areas. 

Corrective Action. The list of personnel 
authorized to accept samples was posted 
on the door to Sample Management, 
Room 190, on July 12, 1992, and is 
updated when new personnel are added 
to the section. 

• Observation 2. Workspace in the SCF 
for receiving and storing samples is 
limited. These areas will be inadequate 
for efficient processing and control of 
samples generated by an expected 
increase of sampling activity in the ER 
Program. 

Corrective Action. Additional space for 
Sample Management was requested from 
the Space Committee, chaired by Ellen 
Morris of the Engineering (ENG) 
Division. Approximately 5,000 square 
feet was acquired in the Sherwood 
Building and will be refurbished and 
ready for occupancy by October 1993. 

Two deficiency reports were initiated 
for EM-9 as a result of this audit. 

• Deficiency 1. A new form 
(Chain-of-Custody, Form 1304) is 
being used instead of the EM-9 
Chain-of-Custody Record Form (Form 
AP-8A) and the Transfer of Samples 
Form (Form AP-8C). The new form is 
not referenced in the procedure. 

Corrective Action. Procedure AP-8, 
"Chain of Custody," was updated and 
approved on March 2, 1993. The new 
form 1034 is part of the procedure and 
the form for Transfer of Samples was 
removed because it was no longer used. 

• Deficiency 2. Padlocked ice chests were 
not used when samples were shipped to 
Chem-Nuclear Geotech for analysis in 
April 1992. 

Corrective Action. AP-8 was revised on 
March 2, 1993, to delete the requirement 
to use padlocked ice chests when 
shipping samples to external 
laboratories. The procedure now states 
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that chain-of -custody tape will protect 

the integrity of the samples. 

7. Nuclear materials audit. A nuclear 

materials audit was performed on May 15, 

1992, by Frank Ortiz. All special nuclear 

material (SNM) in our account, MBA 460, 

was accounted for. The safe containing our 

SNM had been moved into the hall to make 

room for a new employee. This was not an 

acceptable location, so the safe was moved 

back into room 118. 

8. LATA audit of EM-9 laboratory activities. 

On June 1-3, 1992, LATA performed an 

audit of EM-9. The scope of this audit was 

limited to the EM-9 analytical laboratory's 

activities being performed in support of the 

ER Program. Activities were evaluated 

using requirements specified in the 

Environmental Chemistry Quality 

Assurance Program and applicable 

implementing procedures. Areas evaluated 

included chain of custody of samples, 

M&TE control, document control, 

procurement, quality assurance, quality 

control, and personnel qualification and 

training. Laboratory analysis and testing 

methods were not within the scope of this 

audit. Only minor findings were presented 

at the closeout meeting. The formal audit 

report was received on July 31, 1992. 

Conclusion. QA program adequacy and 

effectiveness. Analytical laboratory 

personnel were knowledgeable regarding 

their positions and responsibilities and 

presented objective evidence to support 

their understanding and implementation of 

the QAPP requirements; however, 

implementation of QAPP requirements in 

criteria 6 and 17 needed improvement in 

order to be considered effective. The audit 

team appreciated the cooperation and 
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professionalism of the EM-9 staff during 

the audit. 

There were 14 observations noted during 

this audit. 

• Observation 1. The quality control 

laboratory is well organized and 

efficient and is providing excellent 

assurance of the quality of analyses 

being performed by the analytical 

laboratories. 

Corrective Action. None required. 

• Observation 2. EM-9 Administrative 

Procedure AP-16, Rev. 1, "Calibration 

Control System," Section 2.4, requires 

the section leader to ensure that the 

M&TE Control Listing be reviewed and 

updated on an annual basis. In order to 

provide more timely information, it is 

recommended that the list be updated 

when new M&TE is entered into the 

system, distributed after each update, 

and reviewed more frequently than on 

an annual basis to verify that the list 

reflects actual M&TE in the system. 

In addition, the development of a 

computerized database listing should be 

considered to replace the M&TE Control 

Listing required by the procedure. 

Corrective Action. AP-16, Step 2.5, has 

been modified to require that M&TE 

listings be updated on a semiannual 

basis. A computer database for M&TE 

was developed and implementation was 

completed by February 15, 1993. 

• Observation 3. EM-9 Administrative 

Procedure AP-8, Rev. 0, "Chain of 

Custody," Section 3, requires individuals 

to sign the Chain-of-Custody form to 
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document sample custody transfer from 
analyst to analyst. In actual practice, a 
section leader may accept responsibility 
for a sample by signing the 
Chain-of-Custody form but then 
transfer a portion of the sample to 
another individual within the section 
leader's group to perform the required 
analysis. This 'transfer' is documented 
in a laboratory notebook rather than on 
the Chain-of-Custody form. Although 
chain of custody is maintained by this 
process, the procedure does not address 
this method of maintaining chain of 
custody. It is recommended that the 
procedure be revised to reflect actual 
practice. 

Corrective Action. Procedure AP-8 was 
revised to state in Step 3 that "Once 
analysis is started, the custody of that 
portion of the sample is tracked in a 
Laboratory notebook." 

• Observation 4. Procurement of 
materials and services for the analytical 
laboratory is conducted through the 
Laboratory's Materials Management 
(MAT) Division in accordance with 
MAT procedures and the applicable 
requirements specified in Sections 4 and 
7 of the QAPP. The need for 
administrative procedures necessary for 
EM-9 to govern internal processing and 
control of procurement activities should 
be evaluated. 

Corrective Action. Since procurement 
of materials and services is conducted 
through the Laboratory's MAT Division, 
EM-9 feels that following MAT 
procedures is sufficient and that we do 
not need an internal procedure at this 
time. 

• Observation S. An EM-9 Record of 
Lead Auditor Qualification indicates 
that an individual completed lead 
auditor training in January 1991; 
however, a certificate of completion is 
not in the file. A certificate or other 
documentation should be obtained and 
placed in the file. 

Corrective Action. This individual is no 
longer working in EM-9. Personnel 
currently qualified as lead auditors have 
the proper certificates in their training 
files. 

• Observation 6. EM-9 Administrative 
Procedure AP-1, Rev. 1, "Indoctrination 
and Training," Section 4.5, the second 
bullet, states that the section leader 
signs the Training Document Form to 
indicate review. It is unclear whether all 
such forms are to be signed or only 
those generated by EM-9. Training 
documents examined during this audit 
that were generated by organizations 
outside EM-9 were not signed by the 
section leader. AP-1 should be clarified 
to state which documents the section 
leader is required to sign. 

Corrective Action. Steps 4.4 and 4.5 of 
AP-I have been revised to state that 
section leaders will sign Training 
Document forms generated by EM-9 to 
indicate review. Section leaders are not 
required to sign training forms 
generated by other organizations. 

• Observation 7. EM-9 Administrative 
Procedure AP-1, Rev. 1, "Indoctrination 
and Training," has no stated provisions 
for retraining the affected EM-9 staff 
when a major revision is made to a 
procedure governing the work 
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performed. The procedure should be 

revised to provide guidance in this area. 

Corrective Action. Step 5.2 was added 

to AP-I stating that "All EM-9 

personnel should be retrained to a 

procedure when major revisions are 

made to the procedure." 

• Observation 8. EM-9 Administrative 

Procedure AP-15, Rev. 1, "Document 

Control," Section 2, states that the 

Controlled Document 

Transmittal/Receipt (Form AP15-A) is 

used to transmit document updates to 

copyholders. The form does not list the 

revision number of documents 

transmitted. It is recommended that 

AP-15 be revised to state that the 

revision number of documents 

transmitted should be listed on the 

Controlled Document 

Transmittal/Receipt to assist the 

copyholder in effective maintenance of 

manuals. 

Corrective Action. Revision No. has 

been added to the Controlled Document 

Transmittal/Receipt form that is part of 

AP-15. 

• Observation 9. Some pages in the 

Environmental Chemistry Quality 

Assurance Program, Rev. 1, are blank 

and unnumbered (e.g., what would be 

pp. 12, 16, and 22 if the pages were 

numbered). It is recommended that the 

blank pages be numbered and labeled 

with "THIS PAGE INTENTIONALLY 

LEFT BLANK." 

Corrective Action. Blank pages will be 

numbered and labeled with "This page 

intentionally left blank" when the 
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Quality Assurance Program Plan is next 

revised. 

• Observation 10. Pages in the APs are 

blank and unnumbered. Pages 

containing forms and procedure 

approvals are also not numbered. It is 

recommended that the blank pages be 

numbered and labeled with "THIS 

PAGE INTENTIONALLY LEFT 

BLANK." Pages containing forms and 

procedure approvals should also be 

sequentially numbered as part of the 

AP. 

Corrective Action. Blank pages in the 

APs will be marked with "This page 

intentionally left blank" when they are 

next updated. Pages containing forms 

will not be numbered because these same 

forms are not examples but the actual 

form that is in use. The forms would 

need extensive modification to make 

them smaller so that the footer with the 

page numbers could be added. 

• Observation 11. Table of contents pages 

for APs do not include the EM-9 group 

name and are unnumbered, which could 

be confusing to copyholders when 

updating manuals. It is recommended 

that the group name and page numbers 

be added to the table of contents. 

Corrective Action. The table of contents 

page has been revised to include the 

EM-9 group name, and the pages have 

been numbered. 

• Observation 12. EM-9 Administrative 

Procedure 

Control," 

procedure 

AP-15, Rev. 1, "Document 

Section 3.5.2, refers to 

AP-17, but this procedure 

does not exist. Section 3.5 provides 

direction for revisions of controlled 
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documents. It is recommended that this 
section be deleted from AP-15 and the 
requirements be included in a separate 
procedure for preparation, review, and 
approval of controlled documents and 
their subsequent revision. 

Corrective Action. Reference to AP-17 
was not removed from AP-15. AP-17 
will be written in the future as time and 
resources are acquired. 

• Observation 13. The Environmental 
Chemistry Quality Assurance Program, 
Rev. 1, contains an Appendix A that is 
the table of contents for the APs. It is 
not listed on the QAPP table of contents 
and is not the current revision. It is 
recommended that it be removed from 
the QAPP. 

Corrective Action. Appendix A will be 
removed the next time that the QAPP is 
updated. 

• Observation 14. The availability of 
workspace in the analytical laboratory is 
marginal. With the planned increase in 
laboratory staff and the expected 
increase in the number of samples that 
will be processed by the laboratory, the 
facility working environment will 
become inadequate and could be 
detrimental to the efficiency and quality 
of work conducted. 

Corrective Action. Three additional 
offices were acquired for data 
assessment staff in building RC97 at 
TA-59. Additional space for records 
management and sample management 
has been acquired in the Sherwood 
building at T A -I. Additional space is 
being sought. 

Four deficiency reports were initiated as 
a result of this audit. 

• Deficiency 1. There is no EM-9 
procedure for the implementation of the 
Environmental Chemistry Quality 
Assurance Program, Section 17, 
"Records." 

Corrective Action. AP-4, "Records 
Management," was written and was 
approved on June 15, 1993. 

• Deficiency 2. The controlled document 
distribution lists did not contain the 
location (address) of recipient(s). The 
Controlled Document Master List and 
Administrative Procedures table of 
contents did not contain the revision 
numbers of the APs. 

Corrective Action. AP-15 was updated 
and the requirement in Step 3.1.1 
requiring the location (address) of 
recipients was deleted since all recipients 
are EM-9 personnel. The table of 
contents for the Administrative 
Procedures has been revised to include 
the revision of each procedure. 

• Deficiency 3. A Controlled Document 
Transmittal/Receipt form for 
Administrative Procedures was 
transmitted to copy holders on April 27, 
1992, and was required to be returned 
by May 11, 1992. Copyholder of 
controlled manual Copy 1 had not 
returned the form as of the closing date 
of audit ER-92A3, June 3, 1992. 

A Controlled Document 
Transmittal/Receipt form for the AP 
table of contents and various APs with 
effective dates of March 24, 1992, were 
transmitted to copy holders on March 24, 
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1992. Copyholder of controlled manual 

Copy 1 signed the form on April 1, 

1992, and returned it to the Custodian, 

but the AP table of contents in 

controlled manual Copy 1 was dated 

December 1, 1991. 

A Controlled Document 

Transmittal/Receipt form for the AP 

table of contents and various APs with 

effective dates of May 19, 1992, were 

transmitted to copyholders on May 19, 

1992. Copyholder of controlled manual 

Copy 36 signed the form on May 20, 

1992, and returned it to the custodian, 

but the first page of the AP table of 

contents in controlled manual Copy 36 

was missing. The first page of the AP 

table of contents dated April 27,1992, 

was inserted in controlled manual Copy 

36 just after the tab for AP-8. 

Corrective Action. Other Controlled 

Document Transmittal/Receipt forms 

and manuals were examined during the 

audit, and it was determined that these 

deficiencies were isolated cases. The 

holders of the above documents were 

made aware of the deficiencies and were 

cautioned to be more careful in updating 

their manuals. 

• Deficiency 4. A Controlled Document 

Transmittal/Receipt form for 

Surveillance and Audits 

Administrative Procedures was 

transmitted to copyholders on April 27, 

1992, and was required to be returned 

by May 11, 1992. Copyholder of 

controlled manual Copy 1 had not 

returned the form and no delinquency 

notification had been sent as of the 

closing date of audit ER-9203, June 3, 

1992. 

Corrective Action. EM-9 has cut down 

the issuance of updates to our manuals 

to once a month in order to make 

compliance with AP-15 easier to 

accomplish. This has made fewer 

document updates for the custodian to 

track, and delinquency notices are now 

sent out by their due date. EM-9 is also 

investigating document control software 

called OMNUS 7+ from the Laboratory's 

Administrative Data Processing (ADP) 

Division that the ER Program is using to 

track their controlled documents. 

9. Internal audit of Inorganic Analysis 

Section. Peggy Gautier, Nancy Koski, and 

Ernie Gladney conducted an internal audit 

of the Inorganic Analysis Section on July 9-

10, 1992. The findings were listed on 

corrective action forms and were 

distributed to the Inorganic Analysis 

Section for response. 

99 



VIII. CONTRACT LABORATORY QUALITY ASSURANCE 



VIII. CONTRACT LABORATORY QUALIIT ASSURANCE 

Our laboratory contracted approximately 1,300 
samples for over 20,000 analytes to outside 
laboratories during 1992. Controls are exercised 
over procured analytical services to assure that 
these services conform to the same specifications 
as the analytical services provided in-house. These 
controls provide for source evaluation and 
selection, evaluation of objective evidence of 
quality furnished by the contract laboratory, 
periodic audits, and examination of analytical data 
upon completion, and required participation in 
intercomparison studies such as DOE's EML 
Quality Assessment Program and EPA's Drinking 
Water and Water Pollution studies. 

The selection of contractors was based on 
evaluation of their capability to provide analytical 
services comparable in quality to those of EM-9 
and in accordance with the requirements of the 
procurement documents prior to award of the 
contract. Measures for evaluation and selection of 
contract laboratories will be documented and will 
include the following: (a) the contractor's current 
quality records supported by documented 
qualitative and quantitative information that can 
be objectively evaluated, and (b) the contractor's 
technical and quality capability as determined by 
a direct evaluation of its facilities and personnel 
and the implementation of its quality program. 

Verification activities were accomplished by 
qualified personnel assigned to audit the activities 
of contractors. All activities performed to verify 
conformance to requirements were recorded. 
Audits, nonconformances, and corrective actions 
were also documented. Contract laboratory 
analytical data is being validated and approved in 
accordance with established EM-9 data review 
procedures. 

The Sample Management Section of EM-9 in 
conjunction with data assessment staff and the 
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contractor will establish and document methods 
for disposition of analytical services that do not 
meet procurement document requirements. These 
methods will contain provisions for the following: 
(a) evaluation of nonconforming data, (b) 
submittal of nonconformance reports to the 
contractor, and (c) maintenance of records of 
contractor nonconformances. 

When analytical work needs to be contracted, the 
QADM Section will (1) perform preaward surveys 
and periodic audits of the contract laboratories, 
(2) select qualified personnel that will judge 
performance and carry out audits in accordance 
with approved procedures and instructions, and 
(3) maintain and evaluate records of the contract 
laboratory's quality history. 

The laboratories selected for this work were 
chosen on their performance rather than on cost 
or reputation. Quality control samples were 
submitted with all contracted work as a check on 
the reliability of the analysis. These QC samples 
consist of matrix-based NIST and EPA reference 
materials as well as duplicates and matrix-based 
spikes. Analytical reports to our customers 
indicate when a contract laboratory performed the 
analyses. 

EM-9 wrote a statement of work in 1991 that 
stated: "Los Alamos National Laboratory requires 
support services to assist in implementing 
requirements of the Laboratory's Resource 
Conservation and Recovery Act (RCRA) 
operating permit. The Laboratory requires 
subcontract work to be performed in the area of 
environmental analytical chemistry." This work is 
being directed by EM-9, which provides 
analytical services to the Laboratory. EM-9 will 
use subcontractors to support the expected 
increase in samples from RCRA-related sampling 
activities. The statement of work was sent out 
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with a request for proposals in February 1991. 
Proposals were received and evaluated and 
preaward audits were performed between January 
and July of 1992. Extensive audit checklists were 
developed and the audits were performed using 
the criteria of "Chapter One, Test Methods for 
Evaluating Solid Waste, Physical and Chemical 
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Methods (SW846)," the "Manual for the 
Certification of Laboratories Analyzing Drinking 
Water," and policies and guidance for the 
analysis of environmental samples used in studies 
related to the restoration and protection of the 
environment. 
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IX. QUALITY CONTROL SAMPLE PREPARATION 

In-house QC samples are prepared from stock 
standards of chemicals representative of the 
analytes of concern. The stock is spiked onto the 
same matrix as or one similar to that of the 
samples to be analyzed. QC samples are usually 
prepared in-house after the samples have been 
collected in the field. QCs are analyzed along with 
the samples under the same analytical conditions. 
The identification and quantitation of analytes in 
the QC samples help to determine our analytical 
accuracy and precision, and help to evaluate 
analytical methodology. 

An analyte spiked directly onto a blank matrix 
and then immediately extracted may be easier to 
recover than the same analyte present in a sample. 
This may be due to naturally occurring or 
environmental contaminants in the sample that 
may react strongly with the analytes of interest. 
Analyte recovery is also influenced by analyte 
concentration and storage time. Because recovery 
often varies with concentration, the concentration 
of the QC samples and the expected values for 
unknowns are kept within the same range. For 
many of our programs, recoveries of the analytes 
of interest in the unknown samples are inferred 
from those found in the QC samples. Recovery 
data for the bioassay program, as well as a 
comparison of recovery of EM-9 spiked samples 
with recovery of samples from the NIOSH PAT 
Program, are shown in App. G (Tables G-1 to 
G-VII). QC samples analyzed by EM-9 during 
1992 were prepared using the fallowing 
procedures. These procedures are evaluated and 
revised as needed. 

A. Bioassay Quality Assurance Program. 

QC samples for the bioassay program are 
prepared by spiking the analytes of interest 
into blank urine or fecal samples. These spiked 
samples compose 10% of the routine sample 

Quality Control Sample Preparation 

load. Appendix G summarizes spike recovery 
results. The QC procedures used for the 
bioassay program are discussed below. All 
recovery data are reported at the one-sigma 
level. 

1. Tritium in urine. The results reported in 
1992 were obtained on a Packard Model 
2200CA liquid scintillation analyzer. All 
tritium QC solutions and routine reference 
standards were calibrated against NIST 
SRM 4927-B. The mean background of 
blank urine data for 1992 was 141 counts in 
10 min, and the 0.05 confidence level was 
0.1 JLCi/L of urine. The recovery of tritium 
in QC samples averaged 102% ± 9%. 

2. Uranium in urine. Alpha spectrometry is 
used for the measurement of uranium in 
urine to achieve lower detection limits and 
obtain a more accurate measure of an 
employee's total alpha exposure. It also 
provides a more accurate assessment of the 
total alpha dose received by an employee 
because the concentrations of the individual 
uranium isotopes in the urine sample are 
measured directly. To meet current toxicity 
standards, we also determine total uranium 
concentration in the urine. 

An enriched uranium (97.663 at. % 235U) 
spiking solution containing 450 JLg/L total 
uranium was prepared from NIST SRM U-
970. A depleted uranium (0.182 at. % 235U) 
spiking solution containing 3 mg/L total 
uranium was prepared by mixing NIST 
SRM U-0002 with NIST SRM U-010. A 
natural uranium spiking solution (99.24 
at.% 238U, 0.747 at. % 235U) containing 
4 mg/L total uranium was prepared by 
mixing NIST SRM U -005 with NIST SRM 
U-010. 
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Quality control samples are prepared by 

spiking an aliquot of enriched, depleted, or 

natural uranium spiking solution into 400 

mL of artificial urine. Artificial urine was 

used because the high uranium background 

in urine collected from nonexposed 

employees living in this geographic area 

precludes its use as a matrix for this 

determination. Quality control samples are 

analyzed concurrently with routine urine 

samples. The analyst adds a dilution of 

NIST SRM 4324 as a 232U internal tracer to 

determine chemical recovery. The mean 

tracer recovery of all samples containing 2.5 

pCi/mL of 232U, added by the analyst at 

the beginning of analysis, was 54% ± 8%. 

The mean recovery of QC samples, 

prepared by adding uranium to artificial 

urine samples, averaged 101% ± 15% for 
234U, 101% ± 33% for 235U, and 104% ± 

13% for 238U. 

3. Plutonium in urine. During 1992, the mean 

recovery of QC samples, prepared by 

adding 239Pu to blank urine samples, 

averaged 99% ± 10% after correction for the 
242Pu tracer chemical losses. The mean 

recovery of 238Pu was 92% ± I 0%. The 

mean tracer recovery of all samples 

containing 4.07 pCi of 242Pu, added by the 

analyst at the beginning of analysis, was 

88% ± 6%. Minimum tracer yield for 

individual analyses is 40%. Analyses not 

meeting this yield specification shall be 

reported as lost in analysis by EM-9. 

The distribution of alpha activity associated 

with the analysis of blank urine samples 

was used to determine the detection limits 

for the plutonium bioassay procedure. 

These data demonstrated a Poisson 

distribution about a mean of 1.68 

counts/ 1167 min in the 239Pu area and 3.01 

counts/ 1167 min in the 238Pu area. By the 

use of the Currie method12•13 for 

calculation of the detection limit for low 

alpha activity, the MDA for 239Pu is as 

follows: 

MDA J1.68 X 4.65 + 2.71 

"' 9 counts . (4) 

The MDA for 238Pu is 11 counts. The 

introduction of 2. 71 counts in Eq. ( 4) 

follows Currie's theory that 2.71 counts 

may be associated with a zero blank case. 

Currie also recommends, for extreme 

low-level counting, that the value 2.71 be 

added if fewer than 70 background counts 

are observed. Samples with 11 or fewer 

counts are considered not detected at the 

0.05 confidence level. Twelve counts 

represent a measurement level of 0.01 

pCi/L of sample for 239Pu, of 0.02 pCi/L 

for 238Pu, and of 0.02 pCi/L for 241Am. 

4. Americium in urine. The mean recovery of 
241 Am added to blank urine QC samples 

averaged 116% ± 5% after correction for the 
243 Am tracer chemical losses. The mean 

tracer recovery of all samples containing 1.8 

pCi of 243 Am, added by the analyst at the 

beginning of analysis, was 77% ± 10%. The 

standard deviation associated with the QC 

sample recovery was a function of the 
241 Am activity level. 

5. Plutonium in feces. Fecal material from 

omnivorous animals, such as dogs, which 

have a high fat content in their diet, 

provides a suitable blank matrix for QC 

samples. The spike range for these QC 

samples is 1 - 10 pCi/sample. A 1 00-g 

blank fecal sample is weighed into a 

sealable plastic bag. Plutonium-238 or 
239Pu standards at concentrations of 

approximately 180 pCi/mL are spiked onto 

the blank fecal sample to reach the desired 
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spike range. The plastic bag is sealed, and 
the sample is stored in a freezer. The bag 
and contents are ashed, and the 
concentrations of the radionuclides are 
measured by radiochemical separation and 
alpha spectrometry. During 1992, the mean 
recovery of five analyses was 84% ± 16% 
for 288Pu and 91% ± 14% for 289Pu. 

B. Tissue Quality Assurance Program. 

The USTR is interested in the uptake, 
distribution, and retention of all of the 
transuranic elements in the human body. The 
greatest concerns at the present time are for 
the isotopes of plutonium and americium 
because production and use of these 
radionuclides has been more extensive than 
production of the other transuranic elements, 
resulting in a greater number of workers 
potentially or actually exposed to internal 
depositions. 

Extensive animal studies have been made of 
the biokinetics and toxicology of transuranics. 
Extrapolation of these findings from animals 
to humans cannot be considered reliable until 
supplemented and supported by human data. 
Therefore, the primary objective of the USTR 
is to obtain improved understanding of the 
biokinetics and dosimetry of the transuranic 
elements in humans through analysis of 
autopsy tissues from occupationally exposed 
workers and to provide basic scientific data for 
radiation protection standards. 

The USTR program relies entirely upon 
securing samples of various organs at autopsy 
or on receipt of donated whole bodies of 
occupationally exposed personnel. EM-9 
performs the radiochemical analysis of USTR 
autopsy tissue samples. 

Attempts have been made to use several 
different matrices for the preparation of 
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routine QC samples that simulate bone and 
tissue. Among the matrices used were spiked 
aliquots of calcium phosphate; human tissues 
spiked with 288Pu (liver, lung, bone, kidney, 
lymph node, and thyroid); and animal liver, 
lung, and bone spiked with 288Pu. Previously 
analyzed tissue samples overspiked with 288Pu 
were also used as QC samples. 

None of these matrices was entirely 
satisfactory because the characteristics of 
individual sets of human tissues were not 
predictable (they had different ashing and 
dissolution characteristics). The addition of 
242Pu tracer is a more realistic method of 
monitoring the chemical procedure and 
satisfies the needs of the QC program. 

We have decided to analyze either NIST SRM 
4351, human lung, or NIST SRM 4352, human 
liver, quarterly. NIST states that there is such 
significant inhomogeneity in the lung SRM, 
primarily because of fine particles containing 
plutonium, that a working sample should be an 
entire bottle ( 45 g). Smaller aliquots are not 
certified. More frequent analysis of entire 
bottles of these SRMs is prohibitive because of 
cost. NIST does not mention inhomogeneity in 
the liver SRM. Two-gram aliquots of NIST 
SRM 4352 have been overspiked with 238Pu 
and were run as QC samples during 1989. This 
type of QC sample was not run during 1992. 

C. Organic Analysis Quality Assurance Program. 

The Organic Analysis Section analyzes a 
variety of matrices for a wide selection of 
organic compounds m support of the 
Laboratory's industrial hygiene program. Most 
industrial hygiene samples are collected on 
charcoal, silica, tenax, XAD, and florisil tubes, 
as well as organic vapor monitors. Volatile 
(VOC) and semivolatile (SVOC) organic 
compounds, herbicides, and pesticides in water 
and soil samples are analyzed for 
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environmental compliance requirements. In 

addition, environmental pore gas samples are 

collected on charcoal tubes for quantitation of 
a select group of VOCs. PCBs are analyzed in 
soil, water, oil, organic solvents, and on 

swipes. Organic data for the recovery of 
surrogates added by the analyst before analysis 
to bulk, charcoal tube, sludge, soil, and water 
matrices are shown in App. F, Fig. F-8. Glass 

equipment is used when preparing stock 

solutions and QC samples for all organic 

analyses. This eliminates most contamination 
from phthalates that are leached from many 

kinds of plastic tubing, connectors, bottles, and 

other plastic equipment. The following organic 

QC sample preparation procedures are 

extracted from written QC procedures 

developed for use in our laboratory. 

1. Charcoal tubes. The majority of industrial 

hygiene samples are collected on charcoal 

tubes for identification of any VOC. Pore 

gas samples are collected on charcoal tubes 

for quantitation of a set list of volatiles. 

These compounds are analyzed by gas 

chromatography using a mass-selective 

detector. To run these samples as routinely 
as possible, the Organic Analysis Section 

analysts assume that a standard I 0 L of air 

was sampled, and they set up the calibration 

curve accordingly. A typical calibration 

range is 0.1 - 2 times the TL V of the 

compound of interest. TLVs are obtained 

from "Threshold Limit Values and 

Biological Exposure Indices for 1990-1991" 

by the American Conference of 

Governmental Industrial Hygienists.20 If a 

TL V is not available for a certain 

compound, a range of I - 10 mg per tube is 

assumed. QC samples prepared to 

accompany the NIOSH PAT samples are 

spiked between 0.05 - 2.0 mgjtube. QCs to 
accompany routine samples for compounds 

of lower volatility, such as 

I, I, 1-trichloroethane and nonane, are 

spiked between 30 - 100 ~-&8/tube. Com

pounds of higher volatility, alcohols and 

acetone, are spiked between I 00 - 300 

~-&g/tube. Recoveries on QC samples showed 
that low-molecular-weight alcohols adsorb 

strongly to the charcoal, and those 
recoveries run less than 50% of the spiked 
value. The recommended analytical method 

calls for desorption with a carbon 
disulfide/5% butanol mixture that will 

flood the charcoal with butanol to help 

recovery of the alcohols of interest. Carbon 

disulfide is generally the solvent of choice 

for the QC stock solutions and for 

desorption of the tubes by the analyst, 

except when methylene chloride or carbon 

disulfide is being analyzed. Since these two 

compounds coelute, I ,2-dichloroethane is 

used as the solvent when analyzing for 

these compounds. 

A stock solution is prepared gravimetrically 

by adding I - 5 organic compounds to the 

solvent at a concentration such that a 2- to 

15- ~-&L spike on the small tube falls in the 

desired spike range. Up to 30 ~-&L can be 

spiked onto large charcoal tubes used for 

pore gas analysis. Larger volumes may 

cause saturation of the charcoal and 

subsequent loss of analytes to the inside 

walls of the tubes. Further loss of the 

volatile analytes may be prevented by 

spiking onto the middle 80% of the charcoal 

bed instead of near either end. Since these 

analytes are spiked onto the charcoal beds, 

instead of adsorbing on the charcoal as an 

air sample is pumped through the tube, it is 

important not to spike onto the back, 

smaller charcoal bed. The presence of 

analytes on the back bed indicates sample 

breakthrough, due to saturation of the first 

bed or inadequate adsorption of the 

compound of interest on the charcoal. The 

following procedure is used in spiking 

charcoal tubes. 

Quality Control Sample Preparation 



Stock preparation. 

(I) Add approximately 0.5 mL of carbon 
disulfide to a 1.0-mL volumetric 
flask. Stopper the flask and tare the 
balance. 

(2) Determine the volume of neat analyte 
to be added based upon its density. 
Measure the chosen volume of analyte 
into a syringe and add it just above 
the surface of the carbon disulfide. 
Restopper the flask and record the 
mass of analyte added. Tare the flask. 

(3) Repeat step (2) for each analyte 
desired in the stock and dilute to 
volume with carbon disulfide. Invert 
three times to mix. 

QC sample preparation. 

(I) Using a syringe, spike 2 - 15 JLL of 
the stock onto a small charcoal tube or 
5 - 30 JLL onto a large charcoal tube 
(pore gas analysis) by placing the 
needle into the center of the tube and 
deep into the front charcoal bed. 

(2) Expel the solution while slowly 
moving the needle up through the 
charcoal bed to distribute the solution 
evenly and to make certain no glass 
surfaces become wet. 

(3) Withdraw the needle, cap the tube, 
and seal with Teflon tape. Allow this 
solution to adsorb on the charcoal for 
at least 4 h. 

(4) Refrigerate all samples pending 
analysis. 

2. Organic vapor monitors. Compounds will 
occasionally be sampled by diffusion onto 

Quality Control Sample Preparation 

an organic vapor monitor (OVM) 
manufactured by 3M Corporation. These 
monitors are not suitable for all organics, 
and the calculations to obtain spike ranges 
are different from those used for charcoal 
tubes. Information on suitable solvents and 
calculations is obtained from the "Organic 
Vapor Monitor #3500 Compound Guide" 
available from the Occupational Health and 
Safety Products Division of 3M.21 Analysis 
of OVM badges over the years has 
determined that most analytes are found at 
levels considerably less than the TL Vs. 
Therefore, most QC samples are spiked in 
the range of 30 - 100 J.Lg/badge, falling 
within the range of the analyst's standard 
curves, and approximating the levels found 
in the unknown samples. 

Stock preparation. 

( 1) Add approximately 0.5 mL of carbon 
disulfide to a 1.0-mL volumetric 
flask. Stopper the flask and tare the 
balance. 

(2) Determine the volume of neat analyte 
to be added based upon its density. 
Measure the chosen volume of analyte 
into a syringe and add it dropwise, 
just above the surface of the carbon 
disulfide. Record the mass of analyte 
added. 

(3) Repeat step (2) for each analyte used 
and dilute to volume with carbon 
disulfide. 

QC sample preparation. 

( 1) Remove the plastic ring and white 
film from a vapor monitor. 
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(2) Place a 25- to 28-mm-diameter 

Whatman No. 2, 41, or 42 filter paper 

on the spacer plate. 

(3) Snap the closure cap on the monitor 

and close the side port. 

(4) Inject 5 - 12 JLL of the stock solution 

onto the filter paper through the 

center port. 

(5) Allow the monitor to sit 16 - 24 h to 

allow the organic material from the 

filter paper to adsorb onto the 

charcoal before elution. 

(6) Refrigerate the sample pending 

analysis. 

3. Formaldehyde on sorbent tubes. Outgassing 

of new construction materials makes 

formaldehyde a frequent contaminant in 

workplace atmospheres. Samples are 

collected on sorbent tubes specially 

designed to absorb formaldehyde on a solid 

sorbent bed of XAD-2 coated with 2-

(hydroxymethyl)piperidine. The 

formaldehyde is extracted with toluene and 

the analysis is completed by gas 

chromatography with a mass-selective 

detector. The QC sample is prepared by 

emptying the beads out of the blank sorbent 

tube into an autosampler vial before the 

beads are spiked, instead of spiking them 

directly in the tube. The tube is emptied 

because the static charge that develops on 

the wetted beads prohibits quantitative 

transfer of the beads from the sorbent tube 

to an extraction vessel. Repeated analysis 

shows that the QC samples are stable for up 

to 4 months when stored at -4°C. 

Stock preparation. 

( 1) Place approximately 3 mL of distilled 

water into a 5-mL volumetric flask. 

Stopper the flask and tare the balance. 

(2) Add approximately 25 J.&L of a 37.4% 

formaldehyde solution from a syringe 

to just above the surface of the water. 

Record the mass of formaldehyde 

solution added. 

(3) Dilute the stock solution to volume 

with distilled water and invert to mix. 

(4) Include the purity of the 

formaldehyde reagent when 

calculating the concentration of the 

stock solution. 

QC Sample preparation. 

(1) The spike range for formaldehyde on 

sorbent tube QC samples is 4 - 60 

J.&g/sample. 

(2) Open a sorbent tube coated for 

formaldehyde sampling and divide the 

beads from both beds evenly between 

two autosampler vials. 

(3) Spike an aliquot of the stock solution 

onto the beads in the autosampler vial, 

using a syringe, to reach the desired 

spike range. 

( 4) Seal a cap onto the vial. 

(5) The sample may be stored at -4°C for 

up to 4 months pending analysis. 

4. Oil samples. In the United States, Aroclors 

1242, 1254, and 1260 were used as 

dielectrics in transformers. As transformers 

at the Laboratory are decommissioned, the 
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oil must be tested for PCBs before disposal. 
The remaining oil samples received by 
EM-9 were environmental or industrial 
hygiene samples taken from areas of 
possible contamination by PCBs or organic 
solvents. 

Quality control samples for PCBs were 
spiked with in-house standards prepared 
from pure compounds diluted in hexane. 
Since the only PCBs used as dielectric fluids 
in transformers in the United States were 
Aroclors 1242, I254, and I260, only these 
PCBs have been used to spike routine QC 
samples. 

Vacuum pump oil was chosen for the oil 
base blank after an experiment with various 
brands of motor oil showed excessive 
matrix interferences. Methods for preparing 
PCB-in-oil QC samples follow. 

Stock preparation. 

(l) Prepare an in-house stock standard by 
adding 250 - 300 mg of neat PCB to 
the bottom of a clean, tared, 5-mL 
volumetric flask with a clean glass 
Pasteur pipet or glass rod. Record the 
weight added and dilute to volume 
with hexane. 

(2) The standard concentration will be 
50,000 - 60,000 JLg/mL. 

QC sample preparation. 

(I) The spike range for these analytes is 
I 0 - 500 JLg/ g oil. 

(2) Add 20 JLL - 2 mL of stock PCB at 
various concentration levels to 
approximately 220 g of blank vacuum 
pump oil. 

Quality Control Sample Preparation 

(3) Shake samples overnight in an 
ultrasonic mixer before aliquots are 
taken and submitted for analysis. 

5. Filter media. In the event of a possible spill 
or after the cleanup of a known spill of 
PCBs, the Industrial Hygiene Group (HS-5) 
or the Physical Plant Support Group will 
sample the potentially contaminated 
surfaces for the presence of PCBs. A piece 
of gauze, 2 by 2 in., is wetted with 
cyclohexane and swiped across the suspect 
surface. For QC samples, the same type of 
gauze is spiked with Aroclors 1242, 1254, 
or 1260 standards diluted in isooctane or 
methanol. These EPA- traceable standards 
are available comercially in concentrations 
from 500 - 3000 JLg/mL. 

Stock preparation. 

(I) Obtain an EPA-traceable PCB 
standard in isooctane or methanol in 
the range of 500 - 3000 JLgjmL. 

QC sample preparation. 

(I) The spike range for these samples is 5 
- 20 JLg/sample. 

(2) Place a 2- by 2-in. gauze pad into a 
20-mL glass vial fitted with a Teflon 
lid. Spike 5 - 40 JLL of the PCB 
standard directly onto the pad to 
reach the desired spike range. 

(3) Store the sample at room temperature 
pending analysis. 

6. Soil samples. Soil samples are received for 
the analysis of VOCs, SVOCs, pesticides, 
herbicides, and PCBs for compliance work 
done under RCRA. Certified matrix-based 
reference materials were not available for 
these analyses, so stock solutions of the 

113 



114 

analytes were prepared using compounds of 

the highest purity available. The stock 

solutions were spiked directly onto blank 

soil. Several soil types were used, including 

relatively organic-free surface soil, deep

well soil, and Ottawa sand. The surface and 

deep-well soils were heated at 100 - 200°C 

for up to 3 days, and the Ottawa sand was 

muffled at 500°C for 2 - 4 h to drive off 

volatile compounds. Aliquots of the soils 

were tested for volatile organic 

contamination to determine their suitability 

as a blank matrix. The surface soil was used 

as a matrix for SVOC, herbicide, PCB, and 

pesticide QC samples. QC samples for the 

determination of VOCs on soil were made 

by preparing a spiking solution in methanol 

that is spiked onto an aliquot of blank 

Ottawa sand just before analysis. 

The VOCs are collected by a purge-and

trap technique followed by gas 

chromatographic analysis with a mass

selective detector. Analysis of VOC-on-soil 

samples uses heated purge-and-trap 

methodology, and analysis of VOC-in

water samples uses purge-and-trap at 

ambient temperature. SVOCs are extracted 

by continuous liquid-liquid or Soxhlet 

techniques and are analyzed by gas 

chromatography followed by mass-selective 

detection. Pesticide analysis uses a Soxhlet 

extraction, gas chromatography, and 

electron capture detection. Herbicides are 

extracted using a solid-phase technique, 

esterified, and analyzed by gas 

chromatography with electron capture 

detection. PCBs are extracted from soil with 

a hexane/acetone solvent followed by gas 

chromatography with an electron capture 

detector. The following procedures were 

used in the preparation of these samples. 

a. Volatile organic compounds. 

Stock preparation. 

( 1) Place 3 mL of methanol in a 5-mL 

volumetric flask. Stopper the flask 

and tare the balance. 

(2) Dilute a neat VOC by adding 5 -

15 J,£L (approximately 10 mg) to 

the methanol. Add the compound, 

using a syringe, just above the 

surface of the methanol. This 

technique eliminates loss resulting 

from syringe emplacement in the 

solvent. Record the mass of the 

compound added and retare the 

balance. 

(3) Repeat step (2) for each of 3 - 5 

different VOCs. Dilute the stock to 

volume with methanol. Invert the 

flask three times to mix. 

(4) Discard the solution in the neck of 

the volumetric flask to minimize 

concentration changes due to loss 

of VOCs from the surface of the 

solution. 

(5) Store the stock solutions in vials 

with zero headspace at -20°C for 

up to 3 months. 

QC sample preparation. 

(1) The spike range for volatile 

analytes on soil is I 00 - 200 J,£g/kg. 

(2) Place 1500 J,£L of methanol, as a 

matrix for the spiking solution, 

into an autosampler vial using a 

2500 J,£L syringe. Seal a cap 

containing a septum on the vial. 
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(3) Add a volume of a concentrated 
VOC stock solution to the 
methanol from a syringe, piercing 
the septum cap with the syringe. 
The volume of stock added should 
be such that a I 0-J.tL aliquot of the 
methanol spiking solution on 5.00 
g of blank soil will bring the 
concentration of the volatile 
analytes on the soil into the desired 
spike range. 

(4) Vary the analytes included in the 
spiking solution by adding more 
than one concentrated VOC stock 
solution to the methanol. 

(5) Replace the punctured autosampler 
vial cap with a new one. 

(6) Store the spiking solution in a 
freezer until it is used to spike the 
blank soil sample. The EPA 
holding time for VOCs on soil is 14 
days. 

(7) Immediately before analysis, I 0 J.tL 
of the spiking solution is added to 
5.00 g of blank soil from a syringe 
to make the soil QC sample. 

b. Semivolatile organic compounds. 

Stock preparation. 

(1) Add IO - I5 mg of a standard
grade SVOC to a clean, tared, 
5-mL volumetric flask. Add solid 
compounds first, record the mass 
and tare the balance. Repeat for 
each solid compound. 

(2) Add approximately 2 mL of 
acetone and retare the balance. 
Add liquid compounds next, record 
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the mass and retare the balance 
after addition of each liquid 
compound. Add a total of 3 - 5 
different SVOCs. 

(3) Dilute the sample to volume with 
acetone after adding the last 
compound. Invert to mix. 

(4) Store the stock solution at -2ooc 
for up to 3 months in an amber 
vial fitted with a screw cap and 
Teflon septum. 

QC sample preparation. 

(l) The spike range for these analytes 
is 0.7 - 6.7 mgjkg. 

(2) Tare a clean, 2-oz glass vial fitted 
with a Teflon-lined cap. Add 30 g 
of blank soil to the vial and record 
the mass. 

(3) Spike the soil with up to IOO J.tL of 
stock to reach the desired spike 
range, replace the lid, and 
refrigerate until analysis. This QC 
sample is subject to a 14-day 
holding time for extraction. 

c. Pesticides. 

Stock preparation. 

(I) Add approximately I 0 - 20 mg of 
lindane or a related pesticide, 20 -
40 mg of DDD or a related 
pesticide, or 50 - 150 mg of 
methoxychlor to a clean, tared, I 0-
mL volumetric flask and record the 
weight. 

(2) Tare the balance. Repeat step (I) 
for each of 2 - 7 standards used. 
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(3) Dilute to volume with acetone and 
mix by inversion. 

(4) Store the stock at room 
temperature. 

(5) Prepare a 1:100 dilution of stock 
by diluting I 00 J.'L of stock to 
volume with methanol in a I 0-mL 
volumetric flask. Store the dilution 
at room temperature in an amber 
bottle with a Teflon-lined screw 
cap. 

QC sample preparation. 

(1) The spike range is 0.01 - 0.02 J.'g/g 
of soil for lindane and related 
compounds, 0.02 - 0.04 1-'gfg of 
soil for DDD and related 
compounds, and 0.05 - 0.15 J.'g/g 
of soil for methoxychlor. 

(2) Weigh 30-g aliquots of soil into 
2-oz glass vials fitted with Teflon

lined caps. Record the mass of the 
soil sample. 

(3) Spike soils with I 0 - 90 J.'L of 

1:100 dilution of stock to reach the 

desired spike range. Cap the vials 

Stock preparation. 

(I) Add I 0 - 20 mg of Silvex, 2,4,5-T, 
or Dinoseb or 30- 60 mg of 2,4-D 
to a clean, tared, 25-mL 
volumetric flask and record the 
weight. Tare the balance. Repeat 
for each standard used. 

(2) Dilute to volume with methanol 
and mix by inversion. 

(3) Prepare a I:IO dilution in methanol 
by adding 1.0 mL of stock to a 
10-mL volumetric flask and 

diluting to volume with methanol. 

(4) Refrigerate the undiluted stock in 
the 25-mL volumetric flask and 
the I: I 0 dilution in amber bottles 
with septum caps for up to 3 
months. 

QC sample preparation. 

(I) The spike range for these analytes 
is 0.05 - 0.15 J.'g/g soil for Silvex, 
2,4,5-T, and Dinoseb and O.I5 -

0.45 J.'g/g for 2,4-D. 

(2) Weigh a 50-g aliquot of soil into a 

and refrigerate pending analysis. 2-oz glass vial fitted with a 

The EPA holding time for the Teflon-lined cap. Record the mass 

extraction of a pesticide on soil is of the soil. 
14 days. 

d. Herbicides. The only herbicides that 
were routinely included in the QC 
samples are 2,4-D, Dinoseb, 2,4,5-T, 

and Silvex. Free-acid herbicides, not 

methyl esters, are used since the 
extraction IS followed by an 
esterification step. 

(3) Spike the soil with 30 - 200 J.'L of 
I: I 0 dilution of stock solution to 
reach the desired spike range. Cap 

the vial and refrigerate until 

analysis. The EPA holding time is 

7 days. 
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e. Polychlorinated biphenyls. Most of the 
soil samples received for PCB analysis 
are environmental samples potentially 

contaminated after a spill of capacitor or 
transformer oil suspected of containing 

PCBs. Compliance samples are also 

analyzed for PCBs before the closure of 

a site. 

Stock preparation. 

(I) EPA-traceable PCB standards are 
available commercially at a 
concentration of 3000 - 5000 

J.'g/mL in methanol or isooctane. 
Routine QC samples are prepared 
from Aroclors 1242, 1254, and 
1260. 

QC sample preparation. 

(I) The spike range for these analytes 
is I 0 - 30 ttg/ g soil. 

(2) Weigh 8 g of blank soil into a 
clean, 1/2-oz glass jar with a 
Teflon-lined screw cap. Record the 

mass of the soil. 

(3) Spike 16 - 80 ttL of a PCB 

standard onto the surface of the 
soil to reach the desired spike 
range. Replace the Teflon-lined 

screw top and submit for analysis 

or store at room temperature 
pending analysis. 

7. Water samples. The majority of samples 

submitted during 1992 were environmental 

compliance samples for the analysis of 

pesticides, herbicides, semivolatiles, 

volatiles, and PCBs. 

Quality Control Sample Preparation 

a. Volatile organic compounds. 

Stock preparation. 

(I) Place 3 mL of methanol into a 

5-mL volumetric flask. Stopper 

and tare the flask on an analytical 

balance. 

(2) Dilute a neat VOC by adding 5 -

15 ttL (approximately I 0 mg) to 

the methanol. Add the compound, 
using a syringe, just above the 
surface of the methanol. This 
technique eliminates losses 
resulting from syringe 
emplacement in the solvent. 
Record the mass of the compound 
added and retare the balance. 

(3) Repeat step (2) for each of 3 - 5 
different compounds. Dilute the 
stock to volume with methanol. 
Invert the flask three times to mix. 

(4) Discard the solution in the neck of 
the volumetric flask to minimize 

concentration changes due to loss 

of VOCs from the surface of the 

solution. 

(5) Prepare a 1:20 dilution of the 

above solution by adding 250 ttL of 
the stock to a 5-mL volumetric 

flask and diluting to volume with 

methanol. Invert the flask three 

times to mix. Discard the solution 

in the neck of the flask. 

(6) Store stock solutions and their 
dilutions in vials with zero 

headspace at -20°C for up to 3 
months. 
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QC sample preparation. 

(1) The spike range for these analytes 
is 30 - 150 JLg/L of water. 

(2) Place approximately 45 mL of 
distilled water into a 50-mL 
volumetric flask. 

(3) Add 500 JLL of concentrated HCl 
as a preservative. 

(4) Spike 15 - 75 JLL of the 1:20 
dilution of stock solution below the 
surface of the water to reach the 
desired spike range. Dilute to 
volume with distilled water. 
Stopper the flask and invert three 
times to mix. 

(5) Discard the solution in the neck of 
the flask and transfer the 
remaining sample to a 1-oz bottle 
with zero headspace. Stopper with 
a cap fitted with a Teflon-lined 
septum. 

(6) Refrigerate pending analysis. 

(7) The EPA holding time for these 

(2) Add approximately 2 mL of 
acetone and retare the balance. 
Add liquid compounds next, 
record the mass and retare the 
balance after each addition. Use a 
total of 3 - 5 different SVOCs. 

(3) Dilute the sample to volume with 
acetone after adding the last 
compound. Invert to mix. 

(4) Store the stock solution at -20°C 
for up to 3 months in an amber 
vial fitted with a screw cap and 
Teflon septum. 

QC sample preparation. 

(I) The spike range for these analytes 
is 20 - 200 JLg/L of water. 

(2) Fill a 1-L amber bottle having a 
Teflon-lined lid with distilled 
water. Since there are several 
phthalates among the semivolatile 
target compounds, the distilled 
water should never be stored in 
plastic vessels or run through 
tubing because phthalates are 
readily leached from plastics, 

samples is 14 days when preserved causing false positive results. 
inl%HCI. 

(3) Spike 10 - 100 JLL of the stock 
b. Semivolatile organic compounds. solution below the surface of the 

water to reach the desired spike 
Stock preparation. 

(I) Add 10 - 15 mg of a standard
grade SVOC to a clean, tared, 
5-mL volumetric flask. Add solid 
compounds first, record the mass 
and tare the balance. Repeat for 
each solid compound. 

range. 

(4) Cap the bottle and refrigerate 
pending analysis. The entire 
sample is analyzed assuming a 1-L 
volume. 

(5) The EPA holding time for these 
samples is 7 days. 
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c. Herbicides. The only herbicides that 
were routinely included in the QC 
samples are 2,4-D, Dinoseb, 2,4,5-T, 
and Silvex. Free-acid herbicides, not 
methyl esters, are used since the 
extraction is followed by an 
esterification step. 

Stock preparation. 

(1) Add 10-20 mg of Silvex, 2,4,5-T, 
or Dinoseb or 30 - 60 mg of 2,4-D 
to a clean, tared, 25-mL 
volumetric flask and record the 
weight. Tare the balance. Repeat 
for each standard used. 

(2) Dilute to volume with methanol 
and mix by inversion. 

(3) Prepare a 1:100 dilution in 
methanol by adding 100 J.LL of 
stock to a 10-mL volumetric flask 
and diluting to volume with 
methanol. 

(4) Refrigerate the undiluted stock in 
the 25-mL volumetric flask and 
the 1:100 dilution in amber bottles 
with septum caps for up to 3 
months. 

the surface of the water to reach 
the desired spike range. 

(4) Dilute to volume with distilled 
water and invert to mix. 

(5) Transfer the sample to a 500-mL 
amber bottle with a Teflon-lined 
lid. 

(6) Refrigerate the sample pending 
analysis. 

(7) The EPA holding time for these 
samples is 7 days. 

d. Pesticides. 

Stock preparation. 

( 1) Add approximately 10 - 20 mg of 
lindane or a related pesticide, 20 -
40 mg of DOD or a related 
pesticide, or 50 - 150 mg of 
methoxychlor to a clean, tared, 
10-mL volumetric flask and record 
the weight. 

(2) Tare the balance. Repeat step ( 1) 
for each of 2 - 7 standards used. 

(3) Dilute to volume with acetone and 
QC sample preparation. mix by inversion. Store the stock 

at room temperature. 
(1) The spike range for these analytes 

is 0.06 - 1.2 J.Lg/L for 2,4-D and 
0.02 - 0.4 J.Lg/L for Silvex, 
Dinoseb, and 2,4,5-T. 

(2) Fill a 500-mL volumetric flask 
nearly to volume with distilled 
water. 

(3) Spike 5 - 50 J.LL of the 1:100 
dilution of the stock solution below 

Quality Control Sample Preparation 

(4) Prepare a 1:1000 dilution of stock 
by diluting 100 J.LL of stock to 
volume with methanol in a 100-mL 
volumetric flask. Store the dilution 
at room temperature in an amber 
bottle with a Teflon-lined screw 
cap. 
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QC sample preparation. 

(I) The spike range for these analytes 
is 0.1 - 0.2 JLg/L for lindane and 
related pesticides, 0.2 - 0.4 JLg/L 
for DDD and related pesticides, 
and 0.5 I.5 JLg/L for 
methoxychlor. 

(2) Fill a 500-mL volumetric flask 
nearly to volume with distilled 
water. 

(3) Spike I7 - I 50 JLL of the I: I 000 
dilution of stock solution below the 
surface of the water to reach the 
desired spike range. 

(4) Dilute to volume with distilled 
water and invert to mix. 

(5) Transfer the sample to a 500-mL 
amber bottle with a Teflon-lined 
lid. 

(6) The EPA holding time for these 
samples is 7 days. 

e. Polychlorinated biphenyls. The EPA 
supplies PCB-in-water QC samples in 
vials to be diluted 1.0 mL to 1.0 L of 
distilled water. Most of the QC samples 
we supplied were these EPA samples. 
During 1992, some PCB-in-water QC 
samples were made by spiking distilled 
water with a stock solution of pure PCBs 
dissolved in methanol. 

Stock preparation. 

(I) Add IO- 15 mg of a pure PCB to a 
clean, 
flask. 
added. 

tared, 10-mL volumetric 
Record the mass of PCB 

(2) Dissolve the PCB in methanol and 
dilute to volume with methanol. 

(3) Prepare a dilution of the above 
solution containing approximately 
50 JLg/mL of PCB by adding an 
appropriate amount of the 
concentrated PCB solution to a 5-
mL volumetric flask and diluting 
to volume with methanol. 

(4) Store the concentrated stocks and 
the dilutions in vials with Teflon
lined caps in a freezer. 

QC sample preparation. 

(I) The spike range for these samples 
is I - 25 JLg/L. 

(2) Measure 500 mL of distilled water 
into a 500-mL amber bottle with a 
Teflon-lined lid. Use water that 
has not been stored in plastic 
containers to avoid interference 
from phthalates that may have 
leached from the plastic. 

(3) Spike I 0 - 250 JLL of the diluted 
stock containing 50 JLg/mL of PCB 
below the surface of the water to 
reach the desired spike range. 

(4) Cap the bottle and refrigerate the 
sample pending analysis. 

D. Environmental Radiochemistry Quality 
Assurance Program. 

Quality control samples for radioactive 
constituents are obtained from outside agencies 
and are prepared in-house. The Quality 
Assurance Division of EMSL-LV distributes 
reference soil samples that have been 
characterized for 235U, 238U, 228Th, 230Th, 
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232Th, 226Ra, 228Ra, and 210Pb. The NIST 
provides several soil and sediment SRMs for 
environmental radioactivity. Soil, rock, and ore 
samples obtained from the CGS and the 
CCRMP are used for the quality control of 
uranium, thorium, and radium analyses in 
silicate matrices. Our in-house QC samples are 
prepared by adding known quantities of liquid 
radioactivity standards to blank soil, water, 
and vegetation ash matrices. The constituent of 
interest should ideally be present in the same 
form in the QCs as it occurs in the samples, 
but this has not yet been achieved in all cases. 

Because a blank matrix in the same form as the 
sample matrix was not always available, a 
blank matrix, which could act in a similar 
manner to the sample matrix, was substituted. 
Use of a NIST -, CGS-, or CCRMP-certified 
uranium-in-soil sample for the determination 
of uranium on vegetation ash is an example of 
this matrix substitution. 

1. Soil samples. Surface soils have been 
contaminated with radionuclides as a result 
of the use and testing of nuclear weapons. 
The soil used as a matrix for QC samples 
should be dry and contaminant-free in 
order to prepare accurately weighed QC 
samples free from analytical interferents. A 
suitable blank soil would have been 
collected before World War II or would be 
collected from a deep well or other 
excavation where radioactive contamination 
is not likely to have occurred. Before use, a 
representative aliquot of the soil is analyzed 
to determine if it will provide a suitably 
blank matrix. 

a. Strontium-90. 

(I) The spike range for 90Sr on soil is 
5 - 45 pCi/g of soil. 
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(2) Tare a clean, 250-mL Teflon 
beaker. Weigh 2 g of clean, dry, 
blank soil into the beaker. 

(3) Spike the blank soil with a 90Sr 
standard with a concentration of 
approximately 870 pCi/mL in 2 M 
HCI. Add a volume of standard to 
the soil sample to give the desired 
spike value. 

(4) Dry the spiked sample under a heat 
lamp if the volume of standard 
added produces an excessively wet 
sample. 

(5) Cover the beaker with aluminum 
foil and store at ruom temperature 
pending analysis. 

b. Cesium-137. Analysis for 137Cs by 
gamma spectroscopy is nondestructive, 
and a QC standard may be used 
indefinitely if periodically corrected for 
137 Cs decay. 

(I) The spike range for 137 Cs on soil is 
5 - 60 pCi/g of soil. 

(2) Tare a 500-mL high-density 
polyethylene bottle. Weigh 100.0 g 
of clean, dry soil into the bottle. 

(3) Spike the blank soil using a 137Cs 
standard with a concentration of 
350 pCi/mL in 1 M HCl. Add a 
volume of standard to the soil to 
reach the desired spike range. 

( 4) Dry the spiked soil under a heat 
lamp, periodically mixing it with a 
vortex mixer, until all the large 
clumps are broken up and the soil 
is dry. 
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(5) Cap the bottle and submit for 
analysis or store at room 
temperature for future use. 

c. Plutonium and americium. 

(I) The spike range for 238Pu, 239Pu, 
or 241Am on soil is 0.1 - I pCi/g of 
soil. 

(2) Tare a 500-mL high-density 
polyethylene bottle. Weigh 10.0 g 
of clean, dry, deep- well soil into 
the bottle. 

(3) Use 238Pu, 239Pu, and 241Am 
standards with concentrations of 
approximately 180 pCi/mL in 2 -
4 N HN03 to spike the blank soil. 
Add a volume of each standard to 
the blank soil to reach the desired 
spike range. 

(4) Dry the spiked soil under a heat 
lamp, periodically mixing it with a 
vortex mixer, until all the large 
clumps are broken up and the soil 
is dry. 

(5) Cap the bottle and submit for 
analysis or store at room 
temperature for future use. 

extracted from the soil and is not a 
measure of the tritium 
concentration in the soil itself. 
Tritium concentration may be 
related to sample weight through 
the wt % of extractable water in 
the sample. 

(2) Prepare several tritiated water 
standards covering the 
concentration range 80 pCi/L -
400 nCi/L. 

(3) For each QC sample, dry 600 g of 
clean soil in a 1-L beaker at I 05 -
ll0°C for 12 - 15 h. Cool the soil 
in a desiccator. 

(4) Tare a 600-mL glass beaker. Add 
300.0 g of soil to the beaker and 
record the weight of soil added. 

(5) Tare the balance. Add 15-25 mL 
of a tritiated water standard to the 
center of the soil. Record the 
weight of water added. 

(6) Tare the balance. Add 200.0 g of 
dry soil to the beaker to cover the 
wet soil, bringing the total dry 
weight of soil to 500 ± 1 g. 

(7) The tritium concentration of the 
d. Tritium. The tritium standard is spiked sample is equal to the tritium 

on soil as tritiated water, and the spiked concentration of the water spiked 
sample is used for the determination of onto the sand. 
both tritium and unbound moisture. 

(I) The spike range for tritium is 80 
pCi/L - 400 nCi/L. Unbound 
water is spiked at 2-5 wt %. The 
concentration of tritium is 
expressed in pCi/L because it is a 
measure of the tritium 
concentration in the water 

(8) Total sample weight is the weight 
of the sand plus the weight of the 
water. The wt % of unbound 
water is the product of water 
weight divided by total sample 
weight. 
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(9) Cover the beaker securely with 
plastic wrap and submit for 
analysis or store at below ooc to 
prevent evaporation of the 
moisture until submitted for 
analysis. 

e. Uranium. None of the soils tested for 
use as a blank matrix had a sufficiently 
low and consistent background for use in 
the determination of uranium in soil. 
For this reason, CCRMP soils with 
certified uranium content are used to 
make QC samples for the measurement 
of uranium. 

(I) The concentration range for the 
determination of uranium in soil 
by DNA is 10- 500 J,Lg/g of soil. 

(2) Obtain CCRMP soils with certified 
uranium contents from I 
500 p,g/g. 

(3) Use either one soil or a 
combination of two soils in varying 
ratios to make QC samples 
covering the entire spike range. 

(4) Submit a 1.0-g aliquot for analysis. 

f. Gross alpha and gross beta. 

(I) Spike range for gross alpha and 
gross beta on soil is 2.5 - I 0 pCi/ g. 

(2) Determine the gross alpha and 
gross beta backgrounds of the sand 
selected as a QC matrix. 

(3) Tare a 100-mL glass beaker. Weigh 
2.0 g of clean, dry sand into the 
beaker. 

Quality Control Sample Preparation 

(4) Spike the sand using an 241Am 
standard with a concentration of 
ISO pCi/mL in 4 M HN03 for the 
gross alpha component. Add a 
volume of standard to the sand to 
reach the desired spike range. 

(5) Add the gross alpha background to 
the gross alpha contributed by the 
241 Am to determine the total gross 
alpha concentration. 

(6) Spike the sand using a 90Sr 
standard with a concentration of 
I80 pCi/mL in 2 M HCl for the 
gross beta component. 

(7) The gross beta component is 
contributed equally by the 90Sr 
parent and the 90Y daughter decay 
product in equilibrium in the 
standard. The concentration of the 
standard is expressed in terms of 
90Sr only. 

(8) Divide the desired gross beta spike 
range in half and use the 
concentration of the standard 
expressed in terms of 90Sr to 
calculate the volume of standard 
needed to reach the calculated 
spike range of 1.25 - 5 pCi/g. 

(9) Add a volume of 90Sr standard to 
the sand in the beaker to reach the 
calculated spike range. 

{10) The gross beta component, based 
on the 90Sr concentration alone, 
must be multiplied by 2 to 
determine the gross beta 
concentration contributed by both 
the 90Sr and the 90Y in equilibrium 
in the standard. 
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(II) Add the gross beta background to 
the gross beta component 
contributed by the 90Sr and 90Y to 
determine the total gross beta 
concentration. 

(12) Dry the sand under a heat lamp. 

(I 3) Cover the beaker with plastic wrap 
and store at room temperature 
pending analysis. 

g. Gross gamma. 

Analysis by gamma spectroscopy is 
nondestructive, and a QC sample may be 
used indefinitely if the gross gamma 
concentration is decayed periodically. 
Cesium-137 is spiked onto blank soil as 
the gamma emitter. Only the gamma 
radiation emitted at energies above the 
lower energy threshold of the analytical 
method used to measure the QC samples 
may be included in calculating the gross 
gamma concentration of the QC sample. 
If the lower energy threshold of the 
analytical method is I 00 Ke V, only 
0.851 of the gamma radiation of 137 Cs is 
emitted at a higher energy level (662 
KeY) and may be included in calculating 
the concentration of the QC sample. 

(l) Calculate the applicable gross 
gamma concentration of the 137 Cs 
standard by multiplying the 137 Cs 
concentration by the fraction of 
the gamma radiation emitted at 
energy levels exceeding the lower 
energy threshold of the analytical 
method. 

(2) The spike range for gross gamma 
on soil is 5 - 15 pCi/g of soil. 

(3) Tare a 500-mL high-density 
polyethylene bottle and weigh 
100.0 g of clean, dry soil into the 
bottle. 

(4) 

(5) 

Spike the blank soil with a 137 Cs 
standard with an applicable gross 
gamma concentration of 
approximately 300 pCi/mL in I M 
HCI. Add a volume of standard to 
the soil to reach the desired spike 
range. 

Dry the spiked soil under a heat 
lamp, periodically mixing it with a 
vortex mixer, until all the large 
clumps are broken up and the soil 
is dry. 

(6) Cap the bottle and submit for 
analysis or store at room 
temperature for future use. 

2. Water samples. Distilled water with the 
appropriate acid concentration is used as a 
blank. 

a. Gross alpha/beta. 

(I) The spike 
alpha/beta 
pCi/L. 

range for gross 
in water is 5 - 20 

(2) Fill a 1-L volumetric flask to 
approximately 700 mL with 
distilled water. 

(3) Add 43 mL of 12 M HCl to 
produce a final acid concentration 
of 0.5 M. 

(4) Use an 241Am standard with a 
concentration of approximately 18 
pCi/mL in 4 M HN03 for the gross 
alpha component. Add a volume of 
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standard to the acid in the flask to 
reach the desired spike range. 

(5) Use a 90Sr standard with a 
concentration of approximately 225 
pCi/mL in 2M HCl for the gross 
beta component. 

(6) The gross beta component is 
contributed equally by the 90Sr 
parent and the 90Y daughter decay 
product in equilibrium in the 
standard. The concentration of the 

and a QC sample may be used 
indefinitely if periodically corrected for 
137Cs decay. 

(l) The spike range for 137 Cs in water 
is 500 - 2000 pCi/L. 

(2) Fill a 500-mL volumetric flask to 
approximately 400 mL with 
distilled water. 

(3) Add I.25 mL of 16 M HN03 to 
bring the final solution to a pH of 

standard is expressed in terms of approximately I. 
90Sr only. 

(7) Divide the desired gross beta spike 
range in half and use the 
concentration of the standard 
expressed in terms of 90Sr to 
calculate the volume of standard 
needed to reach the calculated 
spike range of 2.5 - 10 pCi/L. 

(8) Add a volume of 90Sr standard to 
the acid in the flask to reach the 
calculated spike range. 

(9) The gross beta component, based 
on the 90Sr concentration alone, 
must be multiplied by 2 to 
determine the gross beta 
concentration contributed by both 
the 90Sr and the 90Y in equilibrium 
in the standard. 

(10) Dilute the standard to volume with 
distilled water and invert to mix. 

(II) The standard may be stored in the 
flask at room temperature pending 
analysis. 

b. Cesium-137. Analysis for 137Cs by 
gamma spectroscopy is nondestructive, 
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( 4) Use a 137 Cs standard with a 
concentration of approximately 
350 pCi/mL in water to spike the 
acid solution. Add a volume of 
standard to the acid to reach the 
desired spike range. 

(5) Dilute the standard to volume with 
distilled water. Invert to mix. 

(6) Transfer the solution to a 500-mL 
high-density polyethylene bottle, 
cap it, and submit for analysis or 
store at room temperature for 
future use. 

c. Plutonium and americium. 

(l) The spike range for 238Pu, 239Pu, 
or 241 Am in water is 0.1 - 5 pCi/L. 

(2) Fill a 500-mL volumetric flask to 
approximately 300 mL with 
distilled water. 

(3) Carefully add 125 mL of I2 M HCl 
to the water in the flask. 

(4) Use 238Pu and 239Pu standards with 
concentrations of approximately 
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2 pCi/mL in 2 N HN03 and an 
241 Am standard with a 
concentration of approximately 6 
pCi/mL in 4 N HN03 to spike the 
solution in the flask. Add a volume 
of standard to the acid in the flask 

to reach the desired spike range. 

(5) Dilute the standard to volume with 
distilled water. Invert to mix. 

(6) The standard may be stored in the 
500-mL flask at room temperature 
pending analysis. 

d. Strontium-90. 

( 1) The spike range for 90Sr in water is 

200 - 400 pCi/L. 

(2) Fill a 500-mL volumetric flask to 
approximately 400 mL with 
distilled water. 

(3) Add 3.5 mL of I2 M HCl to 

achieve a final acid concentration 
of 0.08 M. 

(4) Use a 90Sr standard with a 

concentration of approximately 

870 pCi/mL in 2 M HCl to spike 

the solution in the flask. Add a 

volume of standard to the acid in 

the flask to reach the desired spike 
range. 

(5) Dilute the standard to volume with 
distilled water. Invert to mix. 

(6) The standard may be stored at 

room temperature in the 500-mL 

flask pending analysis. 

e. Uranium and 235U j 238U ratio. NIST 

SRM 950a, natural uranium oxide, or 

other NIST -certified natural uranium 
SRMs are used to prepare the uranium 
standard solution. Although SRM 950a 
does not have a certified 235u ; 238U 
isotopic ratio, the natural ratio of 0. 72% 
235u was assumed and was later 

confirmed by isotope-dilution mass 
spectrometry. A standard solution of 

depleted uranium in water may be made 
by using a mixture of a NIST -certified 
natural uranium SRM with NIST
certified depleted uranium SRM U 0002, 
a uranium isotopic standard. To 
minimize interference by trace 
impunttes, double-deionized, I8-

JLmho/cm-conductivity water and 

ultrapure HN03 are used to make QC 

samples for the determination of 

uranium and the 235U j 238U ratio in 

water by ICPMS. 

(I) Prepare a I-g/L stock solution of 
natural uranium in I% HN03 by 
heating I g of NIST 950a, natural 
uranium oxide, in a platinum 

crucible to 900°C in a muffle 

furnace for I hand then dissolving 

0.5896 g of the U30 8 in 20 mL of 

8 M HN03 . Evaporate the solution 

to near dryness and redissolve in 

10 mL of 1.6 M HN03. 

Quantitatively transfer the solution 

to a 1-L volumetric flask and bring 

to volume with 1% HN03. Dilute 
I mL of the I-g/L uranium stock 
solution to IO mL with 5% HN03 

to produce a standard solution with 
a uranium concentration of IOO 

JLg/mL. 

(2) The spike range for uranium in 

water quality control standards is 

50 - 100 JLg/L. 
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(3) Fill a 250-mL volumetric flask to 
about 90% capacity with double
deionized, 18-J.'mhojcm
conductivity water. 

(4) Add 7.5 mL of ultrapure HN03 to 
the water in the flask. 

(5) Use a natural uranium standard 
with a concentration of 
approximately 100 J.'g/mL in 3o/o 
HN03 to spike the solution in the 
flask. Add a volume of standard to 
the acid in the flask to reach the 
desired spike range. 

(6) Dilute the standard to volume with 
double-deionized, 18-J.'mho/cm
conductivity water. Invert to mix. 

(7) Pour the standard into a high
density polyethylene bottle and 
store at room temperature pending 
analysis. 

f. Tritium. 

(I) The spike range for tritium in 
water is 10 - 20 nCi/L. Blank 
tritium standards should be made. 
transferred to glass vials, and 
sealed before spiked tritium 
standards are made, to avoid 
contamination of the blank by 
tritiated water vapor in the air. 

(2) Place approximately 3 mL of 
distilled water into a 10-mL 
volumetric flask. 

(3) Use a tritium-in-water standard 
with a concentration of 
approximately 300 pCi/mL to 
spike the water in the flask. Add a 
volume of tritium standard to the 
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water in the flask to reach the 
desired spike range. 

(4) Dilute the standard to volume with 
distilled water. Invert to mix. 

(5) Transfer the solution to a glass 
vial, cap the vial, and wrap 
Parafilm around the cap to prevent 
evaporation. 

(6) Store the QC sample in the glass 
vial at room temperature pending 
analysis. 

(7) For analysis, an aliquot of the QC 
sample is pipetted into liquid
scintillation cocktail, and the 
activity is measured by liquid
scintillation counting. 

g. Radium-226. 

(I) The spike range for 226Ra in water 
is 0.5 - 5.0 pCi/L. 

(2) Fill a 1-L volumetric flask to 
approximately 900 mL with 
distilled water. 

(3) Add 10 mL of 12 M HCl to 
achieve a final acid concentration 
of 0.12 M. 

(4) Use a 226Ra standard with a 
concentration of approximately 
I 0 pCi/mL in 0.1 M HN03 to the 
solution in the flask to reach the 
desired spike range. 

(5) Dilute the standard to volume with 
distilled water and invert to mix. 
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(6) Submit the sample for analysis or 

store it at room temperature in the 

1-L flask pending analysis. 

h. Gross gamma. Analysis by gamma 

spectroscopy is nondestructive, and a QC 

sample may be used indefinitely if the 

gross gamma concentration is decayed 

periodically. Cesium-137 is spiked into 

distilled water as a gamma emitter. Only 

the gamma radiation emitted at energies 

above the lower energy threshold of the 

analytical method used to measure the 

QC samples may be included in 

calculating the gross gamma 

concentration of the QC sample. If the 

lower energy threshold of the analytical 

method is 100 Ke V, only 0.815 of the 

gamma radiation of 137Cs is emitted at a 

higher energy level (662 KeY) and may 

be included in calculating the 

concentration of the QC sample. 

(l) Calculate the applicable gross 

gamma concentration of the 137 Cs 

standard by multiplying the 137Cs 

concentration by the fraction of 

the gamma radiation emitted at 

energy levels exceeding the lower 

energy threshold of the analytical 

method. 

(2) The spike range for gross gamma in 

water is 1000 - 1500 pCi/L. 

(3) Fill a 500-mL volumetric flask to 

approximately 400 mL with distilled 

water. 

(4) Add 1.25 mL of 16M HN03 to bring 

the final solution to a pH of 

appromimately 1. 

(5) Spike the acid solution with a 137 Cs 

standard with an applicable gross 

gamma concentration of 

approximately 300 pCi/mL in 1 M 

HCl. Add a volume of standard to the 

acid to reach the desired spike range. 

(6) Dilute the standard to volume with 

distilled water and invert to mix. 

(7) Transfer the solution to a 500-mL 

high-density polyethylene bottle, cap 

it, and submit for analysis or store at 

room temperature for future use. 

3. Vegetation and vegetation ash. Vegetation 

samples are ashed in a muffle furnace 

before analysis. Ash samples that were 

previously analyzed and were determined to 

be blank are used as a matrix for QC 

samples. Commercial chicken feed that was 

ashed was also used as a vegetation matrix. 

a. Preparation of the ash matrix. 

Commercial chicken feed is ashed slowly 

to produce an ash matrix for QC 

samples. Before use as a matrix, the 

pooled and homogenized ash is 

determined to be suitably blank by 

analyzing a representative aliquot. All of 

the ash tested had high uranium 

backgrounds, prohibiting their use as a 

matrix material for the determination of 

uranium in ash by DNA. 

(l) Weigh 200 g of chicken feed into a 

1-L beaker. 

(2) Cover the beaker with aluminum 

foil perforated with t- to t-in. 

holes. The muffle furnace should 

be equipped with a safety switch 

that shuts the furnace off if the 

temperature exceeds its setting. The 

furnace should also be vented or 

located so that fumes are directed 

away from the work area. 
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(3) Ash the food at IOOoc for 
approximately 55 h. 

(4) Continue to ash the food at 250°C 
for approximately 16 h. 

(5) Continue to ash the food at 400°C 
for approximately 12 h. 

(6) Complete the ashing of the food at 
500oC for approximately 60 h. 

(7) Allow the sample to cool in the 
furnace for approximately 24 h. 

(8) Using insulated gloves, remove the 
beaker from the furnace. Crush the 
large chunks of ash with a spatula. 

(9) Return the ash to the furnace and 
continue heating it at 500°C until 
the ash is grey and no weight 
change occurs over a 3-day heating 
period. Because all flammable 
matter has already been burned 
off, up to 1.5 kg of ash can be put 
into the muffle furnace at one 
time. 

(I 0) Store the ash in a polyethylene 
bottle until it is homogenized and 
characterized for use as a QC 
matrix. 

b. Cesium-137. Analysis for 137Cs by 
gamma spectroscopy is nondestructive, 
and a QC sample may be used 
indefinitely if periodically corrected for 
137Cs decay. 

(1) The spike range for 137 Cs in 
vegetation ash is 5 - 60 pCi/g of 
vegetation. 
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(2) Tare a 500-mL high-density 
polyethylene bottle. Weigh 100.0 g 
of ashed feed into the bottle. 

(3) Use a 137Cs standard with a 
concentration of approximately 
350 pCi/mL in 1 M HCl to spike 
the ash. Add a volume of standard 
to the ash to reach the desired 
spike range. 

(4) Dry the spiked sample under a heat 
lamp, periodically mixing it with a 
vortex mixer, until all large clumps 
are broken up and the sample is 
dry. 

(5) Cap the bottle and store at room 
temperature pending analysis. 

c. Plutonium, americium, and strontium. 

(1) The spike range for 238Pu, 239Pu, 
241 Am, or 90Sr on vegetation ash is 
1 - 10 pCi/g of ash. 

(2) Tare a 600-mL glass beaker. Weigh 
1.0 g of vegetation ash into the 
beaker. 

(3) Use 238Pu, 239Pu, and 241Am 
standards with concentrations of 
approximately 180 pCi/mL in 2-4 
N HN03 or a 90Sr standard with a 
concentration of approximately 200 
pCi/mL in 2 M HCl to spike the 
ash. Add a volume of the selected 
standard to the ash to reach the 
desired spike range. 

(4) Cover the beaker with plastic wrap 
and store at room temperature 
pending analysis. 
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4. Filter samples. 

a. Plutonium and americium. Microsorban 

(polystyrene) filters are used to collect 

plutonium and americium by air 

filtration. Because the filters are 

hydrophobic, a small amount of soil is 

placed on top of the filter to absorb the 

QC solutions. 

(1) The spike range for 238Pu, 239Pu, 

or 241 Am on filters is I - 5 

dpm/filter. 

(2) Fold half of a Microsorban filter 

and place it into a 50-mL platinum 

crucible. 

(3) Tare the filter and crucible. Add 

0.1000 g of clean, dry soil on top 

of the filter. 

(4) Use 238Pu and 239Pu standards with 

concentrations of approximately 

2 pCi/mL in 2 M HN03 and an 
241 Am standard with a 

concentration of approximately 18 

pCi/mL in 4 N HN03 to spike the 

filters. Add a volume of the 

standard to the soil to reach the 

desired spike range. 

(5) Dry the spiked soil and filter under 

a heat lamp. 

(6) Cover the crucible with a platinum 

lid and submit for analysis. 

b. Uranium. 

(1) A natural uranium standard may 

be made from NIST 950a, uranium 

oxide, or another NIST -certified 

natural uranium standard as 

described in Section D.2.e, 

"Uranium and 236U ; 238U ratio." 

Dilute I 0 mL of the original 1-g/L 

uranium standard to I 00 mL with 

I% - I 0% ultrapure HN03 to make 

a standard solution with a uranium 

concentration of 100 J.'g/mL. 

(2) The spike range for uranium on 

filters is I - 5 J.'g/filter. 

(3) Spike an aliquot of standard with a 

uranium concentration of 

100 J.'g/mL on a filter paper using 

the procedure described below in 

Section E.l.a, "Stable elements." 

E. Environmental Inorganic Quality Assurance 

Program. 

Quality control for the stable-constituent 

analysis program is maintained by analysis of 

certified or well-characterized environmental 

samples. The NIST has a large set of silicate, 

water, and biological SRMs. The EPA 

distributes mineral analysis and trace analysis 

water standards. Rock and soil reference 

materials have been obtained from the CGS 

and the USGS. Commercial stock solutions of 

stable elements are available in the range of 

100 - 10,000 J.'g/mL in a matrix of dilute 

HN03 or HCI. The environmental standards 

certified by outside agencies are used to 

validate new procedures and to check 

established procedures at intermittent intervals 

or when problems occur. If the desired 

standard concentration is not available 

commercially, an available commercial 

standard may be diluted, or an in-house 

standard may be prepared from reagent-grade 

chemicals, provided that the solution is 

prepared in a suitable acidic or basic matrix. 

Most routine blind and nonblind QC samples 

are made in-house. The spike range for in

house QC samples depends upon the analytical 
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methodology used and the sensitivity of 

analysis requested by the customer. 

1. Filter samples. 

a. Stable elements. HS-5 and EM-8 

sample for the presence of airborne 

stable elements in Laboratory work areas 

and in the local air-shed by passing a 

measured volume of air through filters. 

Work surfaces, such as laboratory 

benches, fume hoods, and machine tools, 

are swiped to monitor for the presence 

of selected elements. QC samples are 

matrix-matched to the samples whenever 

possible to avoid problems due to 

differences in filter type. Most filters 

are prepared for analysis by digestion, 

desorption, or dry ashing. Analysis is 

completed by instrumental thermal 

neutron activation (ITNA), DNA, 

ICPMS, ICP AES, or atomic absorption 

(AA) spectrometry. The following 

technique is used to prepare QC samples 

for these analyses. 

(I) Determine the desired spike range 

for the element of interest. 

(2) Determine the concentration of 

standard needed to spike a volume 

of 10 - 50 JLL onto the filter. If a 

stock solution is available at the 

appropriate concentration, use a 

direct spike of the standard. If the 

proper concentration is not 

available, prepare a dilution of one 

of the available standards using the 

same matrix as the standard. 

(3) Place a blank filter on a clean 

beaker or bottle cap for support 

such that 80% - 95% of the filter 

surface is within the rim of the 

beaker. 
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(4) Spike 10 - 50 JLL of the stock 

standard or an appropriate dilution 

onto the middle of the filter. 

Repeat for each analyte. If several 

analytes are spiked onto the same 

filter or if the total volume spiked 

exceeds 50 JLL, drying may be 

necessary between spikes. 

(5) Dot the spiking solution evenly 

around the filter to assure the 

proper geometry for irradiation 

when preparing samples for 

analysis by ITNA or DNA. 

(6) Dry the filters in the air or under a 

heat lamp. Submit the samples for 

analysis or store for future use. 

2. Oil-based solvents 

a. Stable elements. EM-7 samples many 

oil drums to determine disposal protocol. 

The Inorganic Analysis Section analyzes 

these samples for As, Ba, Cd, Cr, Pb, 

Hg, Ni, Se, Tl, and Zn. The three 

techniques employed in analysis are 

ICPMS, electrothermal vaporization 

atomic absorption (ETV AA), and flame 

atomic absorption (FAA). Commercial 

organometallic standards were available 

for all of the above elements except 

thallium, and we developed a method 

for making an organothallium standard 

by combining thallium acetylacetonate 

with 2-ethylhexanoic acid that acts as a 

stabilizer. All of the commercial 

standards were available at 

concentrations of 5000 JLg/g except for 

As, Se, and Hg, which were available at 

100- JLg/ g levels. The following 

technique is used to prepare these QC 

samples. 
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(I) Prepare a working standard that is 
100 JJ.g/g (wtjwt) of each element 
by adding 2 g of a 5000-JJ.g/g 
organometallic standard to a clean, 
tared, 100-mL polypropylene 
bottle. Record the mass added but 
DO NOT tare the balance. Repeat 
for the remammg 5000-JJ.g/g 
elemental standards. Add I mL of 
commercial stabilizer solution. Add 
the manufacturer's 75 Base Oil to 
bring the total mass to I 00 g. This 
is the working standard for Ba, Cd, 
Cr, Pb, Ni, Ag, and Zn. Wrap with 
foil or use an amber polyethylene 
bottle to prevent the deterioration 
of silver due to light. 

(2) Prepare a 100-JJ.g/mL (wt/v) 
working standard of thallium 
acetylacetonate. Add 3. 7 mg of 
thallium acetylacetonate and 
250 JJ.L of 2-ethylhexanoic acid to 
a 25-mL volumetric flask. Dilute 
to volume with xylene. 

(3) Preparation of the in-house QC 
sample depends upon the 

instrument that will be used for the 
analysis. Both the solvent of choice 
and the spike range vary with the 
analytical technique as listed in 
Table VI. 

(4) Determine the number of JJ.g of 
each element necessary to give the 
appropriate concentration in a total 
volume of 50.0 mL. 

(5) Add the desired amount of the 
first standard solution to a 50-mL 
graduated polyethylene centrifuge 
tube with a screw cap. Record the 
mass. Tare the balance and repeat 
for all remaining standards, except 
thallium. Add the desired volume 
of thallium standard. Dilute to 
volume with the appropriate 
solvent. Mix well. 

(6) Submit the QC sample for analysis. 
QC samples must be prepared for 
each sample set. 

TABLE VI. QC Preparation Based on Analytical Technique 

Instrument 

ICPMS 
ETVAA 
FAA 

Spike Range Solvent 

0.5 - 1.0 JJ.g/mL kerosene 
0.5 - 1.0 JJ.g/mL methylisobutyl ketone 

4 - 6 JJ.g/mL d-limonene 
methylisobutyl ketone 
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3. Water Samples. 

a. Trace elements. Water samples are 

received for the analysis of many stable 

elements and compounds, some of which 

are unique to our work environments at 

the Laboratory and to northern New 

Mexico, where levels of silicates and 

natural uranium are higher than in other 

parts of the country. Quality control 

efforts involve preparation of samples 

with single and multiple elements or 

compounds in dilute acid matrices. The 

acid matrix of choice depends upon the 

elements present. Most samples are 

prepared in 3% HN03 or HCI. Nitric 

acid is the matrix of choice for analyses 

performed by ICPMS or FAA because 

Cl- will cause spectral interferences. 

Several different commercially available 

single- and multiple-element aqueous 

standards are used, including solutions 

prepared by EPA and NIST. For some 

QC analytes, such as cr+6, the sample is 

prepared gravimetrically from a pure 

inorganic compound. A natural uranium 

standard is prepared gravimetrically 

from NIST SRM 950a, natural U 30 8, as 

described under Section D.2.e, "Uranium 

and 235U j 238U ratio." When silver is 

included in a trace element QC in water, 

the QC solution must be stored in the 

dark to avoid the reduction and 

subsequent loss of the silver. Wrapping 

the sample container in aluminum foil or 

using an amber polyethylene bottle 

adequately preserves the silver. The 

water samples are analyzed by a variety 

of techniques, including ICPMS, 

ICPAES, ETVAA, cold vapor atomic 

absorption (CVAA) spectroscopy, FAA, 

ion chromatography (IC), ion-selective 

electrodes (ISE ), and spectrophotometry. 

Quality Control Sample Preparation 

(I) For commercial aqueous standards, 

the concentration is given for the 

analyte of interest. 

(2) For standards prepared from pure 

compounds, the wt Ofo of the 

element of interest must be used to 

correctly determine the 

concentration of the standard. For 

example, 294.2 mg of K 2Cr20 7 

contains 104 mg of cr+6• If 283 

mg of reagent-grade K 2Cr 20 7 is 

dissolved in 100 mL of double

deionized water, the final cr+6 

concentration of the standard 

solution will be 1000 JLg/mL. 

X = (283 mg) (2 x 52) (1000 v.gfmg) 

(100 mL) (294.2) 

where X 

(5) 

=final cr+ 6 

concentration of 

standard solution, 

52 = atomic weight of 

Cr, I molecular 

weight of K 2Cr20 7 

contains 2 atomic 

weights of Cr, 

294.2 = molecular weight of 

K 2Cr20 7, 

283 = weight of K 2Cr 20 7 

dissolved (mg), 

100 = final volume of 

standard (mL), and 

I 000 = conversion factor 

(JLg/mg). 

(3) Determine the total volume of QC 

sample needed by the analyst for 

analysis of all the elements of 

interest by the appropriate 

techniques. 
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( 4) Determine the final concentration 
for each element or compound 
included in the QC sample. 

(5) Fill the appropriate size volumetric 
flask with double-deionized, 18-
JLmho/cm-conductivity water to 
approximately 80%- 90% capacity. 
Add enough concentrated acid to 
achieve the desired final acid 
concentration. Use ultrapure acids 
suitable for trace metal analysis. 

(6) Spike the analytes of interest into 
the acid solution to reach the 
desired spike range for each 
analyte. 

(7) Dilute the solution to volume with 
double-deionized, 18-JLmho/cm
conductivity water and mix by 
inversion. 

(8) Submit the sample for analysis or 
store it at room temperature 
pending analysis. 

b. Mercury. Low-level mercury solutions 
must be stabilized to maintain their 
certified concentration for longer than a 
few hours. Studies on the preservation of 
dilute mercury'solutions22 show that a 
dilute solution will maintain its 
concentration for as long as 5 months if 
it is preserved with 0.01% Cr 20 7 = and 
5% HN03 and is stored in a glass 
container. 

(I) The spike range for Hg in water is 
1 - 4 JLg/L. In preparing a dilute 
mercury standard, the acid and 
Cr20 7 = must be added to the water 
before the mercury spike to prevent 
the immediate loss of mercury. 

(2) Prepare a stabilizing solution with 
a Cr20 7 = concentration of 50 
mgjmL by dissolving 341 mg of 
potassium dichromate in distilled 
water in a 5-mL flask. Dilute to 
volume with distilled water. 

(3) Because the final concentration of 
the mercury QC is very low, an 
intermediate stock solution is 
prepared. 

(a) Put 15 mL of distilled water 
into a 25-mL volumetric flask. 

(b) Add 2.5 mL of ultrapure 
HN03 to the solution in the 
flask. 

(c) Add 50 JLL of the stabilizing 
solution with a Cr20 7 = 
concentration of 50 mgjmL to 
the flask to achieve a Cr 20 7 = 
concentration of 0.01% by 
weight. 

(d) Use a mercury solution with a 
concentration of 1000 J.'g 
HgjmL in 10% HN03. Add 
250 JLL of 1000-JLg Hg/mL 
stock to the solution in the 
flask. 

(e) Dilute the solution to volume 
with distilled water to produce 
a solution at a concentration 
level of 10 JL& Hg/mL in I 0% 
HN03 acid and 0.01 wt % 
Cr2o7=. 

( 4) The final QC standard is in 5% 
HN03 and at least 0.01% Cr 20 7 = 
solution. 
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(a) Fill a 100-mL flask to 80 mL 
with distilled water. 

(b) Add 5 mL of ultrapure HN03 . 

(c) Add 200 JLL of the 50-mg/mL 
Cr20 7 = stabilizing solution to 
the acid solution in the flask. 

(d) Use the 1 0-JLg Hg/mL 
intermediate stock solution to 
spike the solution in the flask. 
Add a volume of standard to 
the solution in the flask to 
reach the desired spike range. 

(e) Store the QC standard in glass 
until needed for analysis for up 
to 5 months. 

c. Oil and grease. 

(1) The spike range for oil and grease 
in water is 20 - I 00 mg/L. 

(2) Fill a 1-L glass jar with a Teflon
lined lid nearly full of distilled 
water. The entire sample will be 
analyzed assuming a 1-L volume. 

(3) Tare a small polyethylene weighing 
dish on a balance. 

(4) Using a sample dropper, add 
vegetable oil to the weighing dish 
to reach the desired spike range. 

(5) Quantitatively transfer the oil from 
the weighing dish into the water in 
the jar using a clean sample 
dropper and less than 3 mL of 
Freon. 

(6) Cap the jar and submit the sample 
for analysis or refrigerate the 
sample pending analysis. 

d. Nitrite-nitrogen. Almost immediately 
upon being dissolved in water, a nitrite 
salt is oxidized to nitrate, and the 
integrity of the nitrite sample is lost. 
Therefore, a QC sample for the analysis 
of nitrite-nitrogen is distributed as a 
weighed aliquot of sodium nitrite salt 
that is dissolved just before analysis. 

(1) The spike range for N02-N in 
water is 0.1 - 1.0 mg/L. 

(2) Tare a 1 0-mL glass volumetric 
flask. 

(3) Accurately weigh 10 - 100 mg of 
NaN02 salt into the flask. 

(4) The wt% of N in the NaN02 must 
be calculated to determine the 
concentration of N02-N in the 
resultant QC sample. For example, 
50 mg of NaN02 salt produces 
10 mg of N02-N. 

X = A X B (6) 

where X = weight of N in NaN02 

added, 
A = 50 mg NaN02, 

B = (14 mg N)/(69 mg 
NaN02), 

14 =atomic weight of N, 
and 

69 = molecular weight of 
NaN02. 

(5) Stopper the flask and store it at 
room temperature pending final 
dilution and analysis of the sample. 
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(6) Just before analysis, dissolve the 
NaN02 salt in the flask in 
approximately 8 mL of double
deionized water. 

(7) Dilute the solution to volume with 
double-deionized water. Mix by 
inversion. 

(8) Put approximately 90 mL of 
double-deionized water into a 
100-mL glass volumetric flask. 

(9) Spike 50 ILL of the NaN02 solution 
from the I 0-mL flask into the 
water in the 100-mL flask. 

(10) Dilute the Qe sample in the 
IOO-mL flask to volume with 
double-deionized water. Mix by 
inversion. 

(II) Analyze the Qe sample in the IOO
mL flask immediately after 
preparation. 

e. Cyanide. 

(I) The spike range for eN- in water 
is 0.1 - 0.5 mg/L. 

(2) EPA-traceable cyanide Qesamples 
are used as standards. The 
concentration of the undiluted 
standard is used to determine the 
volume needed to prepare a Qe 
sample in the desired spike range. 
The eN- concentration given by 
EPA is the concentration of the 
sample after dilution according to 
EPA instructions. The 
concentration of the undiluted eN
sample must be back-calculated 

from the postdilution values 
supplied by EPA. 

(3) Place approximately 40 mL of 
double-deionized water into a 
50-mL glass volumetric flask. 

(4) Add 100 JLL of 50% NaOH to the 
water to produce a final alkaline 
concentration of 0.02 M. Add the 
NaOH to the water before spiking 
it with the eN- sample so that the 
eN- is always added to a basic 
solution. 

(5) Spike an aliquot of the undiluted 
EPA eN- standard to the basic 
solution in the flask to reach the 
desired spike range. 

(6) Dilute the Qe sample to volume 
with double-deionized water. Mix 
by inversion. 

(7) Refrigerate the sample pending 
analysis. 

4. Trace elements in soil. Soils with certified 
concentrations of many trace elements are 
available from NIST, USGS, and eeRMP. 
A Qe sample should ideally contain the 
constituent of interest in the same form in 
which it is present in the sample. At 
present, this is not always possible, and Qe 
samples for the determination of trace 
elements in soil may be made in aqueous 
solutions to correspond to the aqueous 
solutions resulting from the extraction of 
the trace elements from the soil samples. 
The preparation of trace elements in 
aqueous solution Qe samples is described in 
Sections 3.a and 3.b. 
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Accreditation. A formal process by which a 

laboratory is evaluated with respect to established 

criteria for its competence to perform specified 

types of measurements. 

Accuracy. The degree of agreement of a 

measurement with an accepted reference or true 

value, usually expressed as the difference between 

the two values. 

ACS. American Chemical Society. 

Adsorption. The physical process in which mole

cules of gas, dissolved substances, or liquids 

adhere in an extremely thin layer to the surface of 

solid bodies with which they are in contact. 

Aliquot. Measured portion of a sample that is used 

in an analysis. 

Alpha (a:) probability. The proportion of false 

detection. Detection of an analyte that is not 

present. 

AMDA. Acceptable minimum detectable amount. 

See detection limit. 

Analyte. The specific component measured in a 

chemical analysis. 

Analytical batch. Samples that are analyzed 

together with the same method sequence, the same 

lots of reagents, and with the manipulations 

common to each sample within the same time 

period. Samples in each batch should be of similar 

composition. 

ANSI. American National Standards Institute. 

AP. Administrative Procedure, an EM-9 

document that sets down in writing the quality 

control procedures and other processes that apply 

to laboratory activities in general. These 

procedures are intended to implement the 

requirements contained in the Quality Assurance 
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Program Plan. Other manuals contain the 

technical procedures that describe specific 

analytical techniques. 

Aroclor. Chlorinated diphenyl resin; dielectric; 

plasticizer. Monsanto Corporation marketed PCBs 

under the tradename Aroclor from 1930 to 1977. 

Aroclors were marketed for use in transformers, 

capacitors, printing inks, paints, dedusting agents, 

pesticides, and many other applications. 

Audit. A systematic check to determine the 

quality of operation of a function or activity. 

Audits may be of two basic types: 

Performance audits. Quantitative data are 

independently obtained for comparison with 

data routinely obtained in a measurement 

system. 

System audits. A systematic on-site qualitative 

review of facilities, equipment, training, 

procedures, recordkeeping, data validation, 

data management, and reporting aspects of a 

total QA system to arrive at a measure of 

capability of the measurement system to 

generate data of the required quality. 

Average (mean). The sum of a series of results 

divided by the number of results. The symbol is 

X. 

Beta ({3) probability. The proportion of false 

nondetection. The nondetection of an analyte that 

is present. 

Bias. An effect that systematically distorts a 

statistical result. A systematic displacement of all 

the observations in a sample from the true or 

accepted value. 

Bioassay. Measurements to determine the amount 

of material in the excreta or in other biological 

materials removed from the body. 
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Biokinetics. The science of the movements within 
developing organisms. 

Blank. A sample that is identical, in principle, to 
the sample of interest, except that the substance 
being analyzed is absent. The measured value or 
signal for the substance being analyzed is believed 
to be due to artifacts and should be subtracted 
from measured sample values to give a net value 
caused by the substance contained in the sample. 
We differentiate blanks into the following 
categories: 

Analytical or reagent blank. A blank used as a 
baseline for the analytical portion of a method. 
It may be an aliquot of analyte-free water, 
solvent, or carrier gas analyzed with the 
analytical batch and used to adjust or correct 
routine analytical results. 

Equipment blank. A blank prepared in the field 
by collecting water that has been run over the 
sampling equipment before use to show if 
samples were contaminated by the sampling 
equipment. 

Field blank. A blank that is an aliquot of 
analyte-free water or a solvent brought to the 
field in sealed containers and transported back 
to the laboratory with the sample containers. 

Trip blank. A blank that checks on sample 
contamination ongmating from sample 
transport, shipping, and from site conditions. 

Blind sample. A sample submitted for analysis 
with a composition known to the submitter but 
unknown to the analyst. A blind sample is one 
way to test proficiency of the measurement 
process. 

Calibration. Comparison of one measurement 
standard or instrument with another standard or 
instrument to report or eliminate by adjustment 
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any variation in the accuracy of the item being 
compared. 

Calibration check. Verification of the ratio of 
instrument response to analyte amount, performed 
by analyzing for analyte standards in an 
appropriate solvent. Calibration check solutions 
are made from a stock solution that is different 
from the stock used to prepare standards. 

CAR. Corrective action request. 

CAS number. An organic compound numbering 
system developed by the Chemical Abstract 
Service. 

CCRMP. Canadian Certified Reference Materials 
Project. 

Certified reference material. A reference material 
with one or more property values certified by a 
technically valid procedure, accompanied by or 
traceable to a certificate or other documentation 
issued by a certifying body such as NIST. 

Certified value. The value that appears in a 
certificate as the best estimate of the value for a 
property of a reference material. 

Chain of custody. A procedure for preserving the 
integrity of a sample or of data. A written record 
that lists the location of the sample and data at all 
times; a procedure complete with signatures of 
those responsible for the sample. 

Check sample. A blank that has been spiked with 
the analyte from an independent source in order 
to monitor the performance of the analytical 
method. The level of the spike should be at the 
regulatory action level when applicable. 
Otherwise, the spike shall be five times the 
estimate of the quantification limit. The matrix 
used shall be phase-matched with the samples and 
well characterized. 
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CHP. Chemical Hygiene Plan, a Laboratory plan 
developed to meet the requirements of 
Occupational Safety and Health Administration 
standard 29 CFR 1910.1450, "Occupational 
Exposure to Hazardous Chemicals in 
Laboratories." 

COD. Chemical oxygen demand. 

Concentration. The quantity of material in ac
tivity, or mass per unit volume, or mass of a 
sample. 

Cond. Conductivity. 

Confidence interval. The interval within which 
the estimated parameter may lie with some given 
degree of probability. 

Confidence level. The probability associated with 
a confidence interval. 

Consensus value. A value assigned to the con
centration of an element in a reference material 
by an investigator who compiles available litera
ture data on international reference materials. 
Many methods exist for arriving at the assigned 

value; the most common is the calculation of a 
mean and standard deviation following the 
elimination of obvious outliers. 

Control chart. The graphic record of values, 
results, samples, or controls recorded successively. 
The ordinate of the graph is scaled in units of the 
test result, and the abscissa is scaled in units of 
time or sequence of results. 

Control limit. Limits on the control chart, es
tablished at ± 2 or 3 standard deviations from the 
mean, that are used as criteria for action or for 
judging the significance of variations between 
duplicate samples. Values falling outside the 
upper or lower control limit are considered out of 
control. 
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Data validation. The systematic review of a data 
set to identify outliers, suspect values, and 
transcription errors. 

Desorption. The process of freeing a substance 
from a sorbed state. 

Detection limit. Examination of the analytical and 
radiochemical literature for an appropriate 
definition of the limit of detection revealed an 
abundance of widely ranging terminology. 

Acceptable minimum detectable amount. The 
amount of radioactive material that analytical 
measurement procedures should measure with 
the assumption that the material is free of 
interference from other radionuclides. 

Environmental detection limit. The smallest 
level at which an analyte in an environmental 
medium can be unambiguously distinguished, 
for a given confidence level, by the use of a 
particular combination of sampling and 
measurement procedures, sample volume, 
analytical detection limit, and processing 
procedure. 

Limit of detection. The smallest concentration 
of a substance that can be measured by a single 
measurement with a stated level of confidence. 

MDA. Minimum detectable amount. The 
smallest amount of an analyte in a sample that 
will be detected with a beta probability of 
nondetection (type II error) while accepting an 
alpha probability of erroneously detecting that 
analyte in an appropriate blank sample (type I 
error). The alpha and beta probabilities are 
commonly set at 0.05. 

MDL. Minimum detectable level (limit of 
detection). The limit of detection of an 
analytical method is the minimum 
concentration of the analyte of interest that 
can be observed by the instrument and 
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distinguished from instrument noise with a 
specified degree of probability. 

MQL. Method quantification limit. The 
minimum concentration of a substance that can 
be measured and reported. 

DNA. Delayed neutron activation. The 
determination of fissionable materials through 
measurement of neutron emission from their 
neutron-rich fission products. Most commonly 
used for the measurement of uranium using 
calibration standards with a known atomic percent 
of 235u. 

DOE. Department of Energy. 

Duplicate analysis. An analysis performed at the 
same time on equal quantities taken from the same 
sample or on two samples collected at the same 
time and place. 

EM-7. Waste Management Group, Los Alamos 
National Laboratory. 

EM-8. Environmental Protection Group, Los 
Alamos National Laboratory. 

EM-9. Environmental Chemistry Group, Los 
Alamos National Laboratory. 

EML. Environmental Measurements Laboratory, 
New York, which operates the Quality Assessment 
Program for the DOE. 

EMSL. Environmental Monitoring and Support 
Laboratory of the EPA, Las Vegas (LV), Nevada, 
and Cincinnati (CI), Ohio. 

Environmental detection limit. See detection limit. 

Environmental surveillance. The collection and 
analysis of samples of air, water, soil, foodstuffs, 
biota, and other environmental media from 
Laboratory sites and their environs and the 
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measurement of various analytes for purposes of 
demonstrating compliance with applicable 
standards and assessing effects, if any, on the 
local environment. 

EPA. Environmental Protection Agency. 

Error. The difference between an observed value 
and its true value. 

Gross alpha. The total amount of measured alpha 
activity without identification of specific 
radionuclides. 

Gross beta. The total amount of measured beta 
activity without identification of specific radio
nuclides. 

H 2o+. Bound water removed from geological 
materials by heating at I ,ooooc after removal of 
unbound water. 

H2o-. Unbound water removable by drying at 
ll0°C for 24 h. 

Hard. Hardness. 

Homogeneity. The degree to which a property or 
substance is randomly distributed throughout a 
material. 

IAEA. International Atomic Energy Agency, 
Vienna, Austria. 

Interlaboratory variability. The difference in 
results obtained by different laboratories when 
portions of a common sample are measured. 

Intralaboratory variability. The difference in 
results when a single laboratory repeatedly 
measures portions of a common sample. 

In vitro. Measurements to determine the presence 
of or to estimate the amount of radioactive 
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material in the excreta or in other biological 

materials removed from the body. 

In vivo. The measurement of radioactive material 

in the human body using instrumentation that 

detects radiation emitted from the radioactive 

material in the body. 

LIMS. Laboratory information management 

system. 

Matrix/spike-duplicate analysis. Predetermined 

quantities of stock solutions of certain analytes 

added to a sample matrix before sample 

extraction/digestion and analysis. Samples are 

split into duplicates and are spiked and analyzed. 

Percent recoveries are calculated for each of the 

analytes detected. The relative percent difference 

between the samples is calculated and used to 

assess analytical precision. The concentration of 

the spike should be at the regulatory standard 

level or the estimated or actual method 

quantification limit. 

MDA. See detection limit. 

MDL. See detection limit. 

Mean. Equal to the sum of units divided by the 

number of units (arithmetic average). 

Measures of central tendency. Measures of the 

tendency of values within a set of data to be 

centered at some location ( e.g., median, mode, 

arithmetic mean). 

Measures of dispersion or variability. Measures of 

the differences, scatter, or variability of values 

within a set of numbers. Commonly used measures 

of the dispersion or variability are the range, 

standard deviation, variance, and coefficient of 

variation. 

Median. The middle value of a set of data when 

the set is ranked in increasing or decreasing order. 
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Mode. The value occurring most frequently in a 

data set. 

MQL. See detection limit. 

MSDS. Material safety data sheet. Written data on 

the hazards and properties of a particular 

material, including instructions for its safe use. 

M&TE. Measuring and test equipment. Devices 

or systems used to calibrate, measure, gauge, test, 

inspect, or control in order to acquire routine 

analytical, research, development, or test data. 

NBS. National Bureau of Standards. See NIST. 

NIOSH. National Institute for Occupational 

Safety and Health. 

NIST. National Institute of Standards and 

Technology (formerly the National Bureau of 

Standards), Gaithersburg, Maryland. 

NPDES. National Pollutant Discharge Elimination 

System. 

NRC. Nuclear Regulatory Commission. 

Outlier. A value that appears to deviate markedly 

from the value for other members of the data set 

in which it occurs. The chance probability of its 

being a valid member of the group is very small. 

Such a questionable value may be eliminated from 

the group on the basis of further statistical 

investigation of the data set. 

Overspike. The addition to a sample of a known 

amount of analyte over and above that which may 

be already present in the sample. 

OVM. Organic vapor monitor. 

P Alk. Phenolphthalein alkalinity. 
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PAT. Proficiency Analytical Testing Program 
from NIOSH. 

PCB. Polychlorinated biphenyls are a class of 209 
discrete chemical compounds, called congeners, in 
which I to I 0 chlorine atoms are attached to a 
biphenyl. 

PE. Performance evaluation samples from EML. 

Poisson distribution. The exponential limit of a 
binomial distribution as the probability (p) ap
proaches zero and the number of events (n) 
approaches infinity. Describes the frequency 
pattern of counts emitted by radioactive decay in 
a continuous interval of time. A distribution of 
counts from radioactive decay greater than 20 
events may be considered normally distributed 
and the t distribution statistics may be used to test 
results obtained. 

Precision. The degree to which data generated 
from replicate or repetitive measurements agree. 
Frequently assessed by calculating the standard 
deviation in a set of data points. 

Preventive maintenance. An orderly program of 
positive actions for preventing failure of 
equipment and ensuring, as much as possible, that 
the equipment is operating with the reliability 
required for quality results. 

Primary standards. A class of single elements or 
compounds that are well characterized, stable, 
homogeneous, and produced in quantity. Their 
physical or chemical properties have been de
termined within specified measurement uncer
tainties by a recognized national standards 
laboratory such as NIST. Examples include NIST 
SRM 83c (As20 3) and NIST SRM 950b (030 8 ). 

Probability. The likelihood of the occurrence of 
any particular form of an event, estimated as the 
ratio of the number of ways or times that the 
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event may occur in that form to the total number 
of ways that it could occur in any form. 

Proficiency testing. A systematic testing program 
in which a sample, or random series of samples, is 
analyzed by a number of laboratories to determine 
the accuracy of each laboratory's analysis. 

QA. Quality assurance. The total integrated 
program of planned and systematic actions 
necessary to provide confidence in and assure the 
reliability of each analytical result or 
measurement reported by a laboratory. 

QADM. Quality Assurance and Data Management 
Section. 

QAP. Quality Assessment Program from EML. 

QAPP. Quality Assurance Program Plan. 

QC. Quality control. Actions taken within a QA 
program to ensure validity of results. As used in 
this document, QC means all routine activities and 
checks, such as calibration of equipment, 
duplicate analyses, use of certified reagents, and 
use of spiked samples, included in normal internal 
procedures to control the accuracy and precision 
of a measurement process. 

QNS. Quantity not sufficient. 

Quality assessment. The system or techniques 
used to verify that the entire analytical process is 
operating within acceptable limits. Control charts 
are an example. 

Quality assurance manual. A written document 
that identifies the policies, organization, 
objectives, functional activities, and specific 
quality assurance activities designed to achieve 
the quality goal desired for the operation of a 
laboratory. 
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Radiobioassay. Measurements to determine the 
presence of or to estimate the amount of 
radioactive material in the excreta or in other 
biological materials removed from the body. 

Radiotissue. Measurements to determine the 
presence of or to estimate the amount of 
radioactive material in tissues removed from the 
body. 

Random error. Variations of repeated 
measurements made within a sample set that are 
random in nature and individually not predictable. 
The causes of random error are assumed to be 
indeterminate or nonassignable and are generally 
assumed to be normally distributed. 

Range. The absolute value of the difference 
between the maximum and minimum values in a 
set of results. 

RCRA. Resource Conservation and Recovery Act. 

Reagent grade. Analytical reagent (AR) grade, 
ACS reagent grade, and reagent grade are 
synonymous terms for reagents that conform to 
the current specifications of the Committee on 
Analytical Reagent of the American Chemical 
Society. 

Reference material. A material or substance with 
one or more properties that are sufficiently well 
established to be used for the calibration of an 
apparatus, the assessment of a measurement 
method, or for the assignment of values to 
materials. 

Regression. A statistical method for investigating 
the relationship between a dependent variable or 
response and one or more independent or 
predicated variables. 

Reliability. The ability of an item or a system to 
perform a required function under stated 
conditions for a stated period of time. 
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Repeatability. The variation in data generated on 
a single sample by a single analyst or instrument 
or both over a short period of time. 

Replicate analysis. Repeated but independent 
determinations of the same sample, by the same 
analyst, at essentially the same time, and under 
the same conditions. 

Replicate sample. Prepared by dividing a sample 
into two or more separate aliquots. 

Representative sample. A sample taken to depict 
the characteristics of a population as accurately 
and precisely as possible. 

Reproducibility. Variation over an extended time 
or by various analysts or laboratories. 

RSD. Relative standard deviation. The standard 
deviation (precision) of a set of values divided by 
the arithmetic mean, S/X. In this document it is 
expressed as percentage (%). The term is 
equivalent to coefficient of variation. 

Secondary standards. Materials produced by 
commercial organizations, laboratories, or gov
ernmental agencies that are well characterized, 
stable, and homogeneous. The secondary standards 
are produced in quantity and have one or more 
physical or chemical properties experimentally 
determined within stated measurement 
uncertainties. The important distinction between 
primary and secondary standards is that the latter 
may be complex natural materials (such as rocks 
or vegetation) as well as high-purity compounds 
or elements. 

We differentiate secondary standards between two 
classes: 

Class I. Complex materials whose composition 
or physical properties have been determined 
and certified within specified measurement 
uncertainties by a recognized national 

A-9 



standards laboratory. The NIST SRM program 
has produced a large number of such materials 
for use in bioassay and environmental analyses. 

Class II. Complex materials whose preparation 
has been similar to that of Class I materials but 
whose composition has not been certified by a 
national standards laboratory. Certain elements 
in NIST SRMs and all materials from USGS, 
CCRMP, IAEA, or EPA fall in this category. 
Mean elemental concentrations are frequently 
established by consensus. 

Sensitivity. The degree to which an instrument or 
method can detect a particular analyte. 

Shall statements. Indicate performance criteria 
and procedures required to operate and maintain 
an acceptable QA program. 

Should statements. Indicate flexible guidance for 
an acceptable QA program. 

SNM. Special nuclear materials. Transuranic 
elements that fall under special accountability 
requirements. 

SOP. Standard operating procedure. A procedure 
adopted for repetitive use when performing a 
specific measurement or sampling operation. 

Spike. The addition to a blank sample of a known 
amount of a reference material, containing the 
analyte of interest. 

SRM. Standard reference material. A reference 
material distributed and certified by the National 
Institute of Standards and Technology. 

Standard addition. A method in which small 
increments of a substance under measurement are 
added to a sample under analysis to establish a 
response function, or by extrapolation, to 
determine the amount of a constituent originally 
present in the test sample. 
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Standard curve. A curve that plots concentrations 
of known analyte standard versus the instrument 
response to the analyte. 

Standard deviation. The square root of the 
average of the squares of the deviations of single 
observations from their arithmetic mean. 

Standard method. A test method or procedure 
developed by a standards-writing organization, 
based on consensus opinion or other criteria, and 
often evaluated for its reliability by a 
collaborative testing procedure. 

Statistical control. Errors are within acceptable 
levels based on values calculated from a sample of 
observations. 

Surrogate. Organic compounds that are similar to 
analytes of interest in chemical composition, 
extraction, and chromatography that are not 
normally found in environmental samples. These 
compounds are spiked into all blanks, standards, 
samples, and spiked samples before analysis. 
Percent recoveries are calculated for each 
surrogate and are an indication of the percent 
recovery of the analytes in the sample. 

Systematic error. The condition in which there is 
a consistent deviation of the results from the 
actual or true values by a measurement process. 
The cause for the deviation or bias may be known 
or unknown but is considered assignable. 

TDS. Total dissolved solids. 

TLV. Threshold limit values. Airborne concen
trations of substances that represent conditions 
under which nearly all workers may be repeatedly 
exposed without adverse effect. 

Tot alk. Total alkalinity. 

Traceability. A hierarchical system used largely 
for regulatory purposes wherein transfer of 
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accuracy among various components of a mea

surement system is established or inferred. For 

example, a working standard should be traceable 

to a secondary standard, Class II secondary 

standards to Class I secondary standards, and 

secondary standards to primary standards. A 

documented chain of comparisons connecting a 

working standard to a national standard such as 

those maintained by NIST. 

Tritium. A radioisotope of hydrogen with a half

life of 12.3 years. 

TSS. Total suspended solids. 

Uncertainty. The range of values within which 

the true value is estimated to lie. It is a best 

estimate of possible inaccuracy due to both 

random and systematic error. 

Uranium, natural. Uranium having an isotopic 

abundance the same as that normally found in the 

earth's crust. The 285U j 238U ratio is 0.00725 (0.72 

wt% 235U). 

Uranium, depleted. Uranium having isotopic 

abundance that is altered from that normally 

found in the earth's crust. The 235Uj238U ratio 

is less than 0.00725. Depleted uranium is 

almost exclusively anthropogenic, occurring 

only very rarely in nature (Oklo Mine, Africa). 

Uranium, enriched. Uranium having isotopic 

abundance that is altered from that normally 

found in the earth's crust, with 235U in excess 
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of 0. 72 wt %. The 235U j 238U ratio is greater 

than 0.00725. Enriched uranium is exclusively 

anthropogenic in origin. 

Uranium, total. The amount of uranium in a 

sample, calculated by summing the 

contributions from all the isotopes. Total 

uranium in a sample may be derived from 

enriched, depleted, or natural isotopic 

abundance uranium, or any combination of the 

three. 

USGS. United States Geological Survey. 

USTR. United States Transuranium Registry. 

Variance. The sum of the squares of the 

difference between the individual values of a set 

and the arithmetic mean of the set, divided by 

one less than the number of values. The square of 

the standard deviation. 

VAX. Virtual Address Extension. VAX is a high

performance, multiprocessing computer system 

based on a 32- bit architecture. VAX is made by 

Digital Equipment Corporation. 

VAX/VMS. The abbreviation for Virtual Address 

Extension/Virtual Memory System. The operating 

system for VAX computer systems. 

Working standard. A secondary or in-house 

standard that has been calibrated against a 

primary reference standard. 
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APPENDIX B 

SUMMARY OF ANALYSES COMPLETED 



TABLE B-1 

INORGANIC ANALYSES COMPLETED BY EM-9 IN 1992 

ANALYSIS SILICATE SLUDGE WATER BIOLOGICAL .E.!.!,.ill BULK TUBE BIOASSAY TISSUE TOTAL 

Ag 1129 85 863 34 6 2117 

Al 869 356 11 13 1249 

As 1044 82 624 28 35 2 1815 

Au 357 3 11 371 

B 104 185 28 317 

Ba 968 75 528 54 1626 

Be 475 510 28 1474 2487 

Bi 12 3 16 31 

B i o 02 Demand 10 10 

Br 345 345 

Ca 680 365 4 1049 

Cd 546 78 6n 28 108 4 1436 

Ce 357 3 11 371 

Cl 345 238 583 

Cl2 (Free) 12 12 

Cl04 2 2 

Cyanide 25 2 276 304 

co 450 335 11 2 798 

co 6 6 

C02 6 6 

Chern 02 Demand 3 426 429 

Conductivity 221 221 

Corrosivity 
Cr 899 81 831 28 120 15 1974 

Cr(+6) 5 5 

cs 357 3 11 371 

cu 768 844 32 13 1657 

Dy 357 3 11 371 

Er 12 3 11 26 

Eu 357 3 11 371 

F 257 257 

Fe 803 3 823 8 2 1639 

Flashpoint 5 11 16 

Ga 357 3 11 371 

Gd 12 3 11 26 

Ge 12 3 11 26 

H20- (Unbound) 30 30 

Hardness 137 137 

Hf 357 3 11 371 

Hg 939 96 859 33 13 5 1945 

Ho 12 3 11 26 

345 345 

In 357 3 11 371 

lr 12 3 11 26 

K 680 359 1039 

La 357 3 11 371 

Li 276 138 11 425 
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TABLE B-1 (cont) 

ANALYSIS SILICATE SLUOGE WATER BIOLOGICAL FILTER ~ TUBE BIOASSAY TISSUE TOTAL 

Lu 357 3 11 371 
Mg 702 402 13 1117 
Mn 731 323 11 2 1067 
Mo 624 264 11 899 
Na 680 368 1048 
Nb 12 3 11 26 
Nd 357 3 11 371 
Anmonia-N 12 565 5n 
Ni 489 14 628 117 2 1250 
N20 6 6 
N02 6 6 
Nitrite-N 158 158 
Nitrate-N 61 430 491 
Normality 20 20 
02 6 
Oil/Grease 30 30 
p 422 7 429 
P Alkalinity 173 173 
Pb 636 n 765 28 982 7 2495 
Pd 12 3 11 26 
pH 2 1388 1390 
Phosphate-P 24 135 159 
Pr 12 3 11 26 
Pt 12 3 11 26 
Rb 357 3 11 371 
Rh 12 3 11 26 
Ru 12 3 11 26 
Sb 749 293 11 2 1055 
Sc 345 345 
Se 1040 82 544 28 30 1725 
Si02 234 234 
S02 6 6 
Sm 357 3 11 371 
Sn 19 40 18 n 
S04 12 249 261 
Sol ids 14 14 
Sp Gravity 2 2 
Sr 637 239 16 892 
Ta 357 3 20 380 
Tot Alkalinity 2n 2n 
Tb 357 3 11 371 
Total Cations 26 26 
Total Dis Solids 262 262 
Te 12 3 16 32 
Th 357 3 11 371 
Ti 357 9 11 3n 
Tot Kjeldahl N 81 81 
Tl 404 12 383 65 27 891 
Tm 12 3 11 26 
Tot Sus Solids 456 456 
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TABLE B-1 (cont) 

ANALYSIS SILICATE ~ WATER BIOLOGICAL FILTER 

v 731 479 16 
w 357 3 11 
y 12 3 19 
Yb 357 3 11 
Zn 732 550 39 
Zr 357 3 11 

TOTAL INORGANIC ANALYSES 

1,590 of the 52,602 analytes were from the following categories: 

ANALYSIS 

Mass Scan 
Breathing Air 
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SILICATE 

12 

Mass Scan 
Breathing Air 

BIOLOGICAL 

3 11 

BULK TUBE BIOASSAY TISSUE TOTAL 

2 1228 
371 
34 

371 
2 1323 

371 

52,602 

26 samples x 60 analytes/sample = 1,560 
6 samples x 5 analytes/sample = 30 

BIOASSAY TISSUE 

6 
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TABLE B-11 

RADIOCHEMICAL ANALYSES COMPLETED BY EM-9 IN 1992 

ANALYSIS SILICATE ~ WATER BIOLOGICAL FILTER !!:l!.! .!.Y.@S. BIOASSAY TISSUE TOTAL 

Alpha 270 17 2371 691 17 3366 
Alpha, Rad Van 887 887 
Am-241 68 16 485 14 68 71 722 
Am-243 Tracer 58 10 6 45 119 
As-73 549 584 1133 
As-74 548 584 1132 
Ba-133 9 9 
Be-7 12 562 587 1161 
Beta 270 4 2102 691 16 3083 
Beta, Rad Van 887 887 
Cd-109 2 548 582 1132 
Ce-139 2 2 
Ce-144 6 6 12 
Co-56 11 11 
Co-57 7 56 563 588 1214 
Co-58 14 14 
Co-60 12 86 548 589 1236 
Cr-51 3 3 
Cs-134 21 548 588 14 1171 
Cs-137 256 2 353 687 602 14 1914 

Gamna 259 4 1641 5 2 18 1929 
Ganma, Rad Van 887 887 
Gamna Scan 744 32 n6 
H-3 1096 1365 29 155 37 2499 5181 
H-3 Screen 21 21 
Hg-203 2 2 
1-131 590 604 1194 

K-40 7 7 

Mn-52 
Mn-54 75 563 590 1229 

Na-22 16 563 582 1161 
Nb-95 6 6 
Pu-238 355 26 302 133 138 2240 3194 
Pu-239 357 26 291 135 138 2240 3187 
Pu-242 Tracer 49 33 39 1412 1533 
Ra-226 31 31 
Rb-83 7 4 562 585 1158 
Rb-86 548 582 1130 
Rn-222 11 11 
Ru-103 548 582 1130 
Ru-106 9 9 
sc-46 
se-n 548 582 1130 

Se-75 7 9 548 584 1148 

Sn-113 2 2 

Sr-85 2 41 43 
Sr-89 60 60 
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TABLE B-11 (cont) 

ANALYSIS SILICATE SLUDGE ~ BIOLOGICAL illill BULK ~ BIOASSAY ~ TOTAL 

Sr-90 181 4 177 105 14 481 

Th-228 7 7 

Th-230 8 8 

u 2103 610 134 244 12 3103 

U-232 Tracer 7 1439 1446 

U-234 14 22 80 1431 1547 

U-235 14 21 79 1431 1545 

U-235/238 298 175 13 7 493 

U-238 14 8 1431 1453 

V-48 
1 

Y-88 15 15 

Zn-65 16 548 583 1147 

TOTAL RADIOCHEMICAL ANALYSES 56,615 
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TABLE B-Ill 

ORGANIC ANALYSES COMPLETED BY EM-9 IN 1992 

ANALYSIS ill ill WAT ill!. ill ~ ~ BIOA TIS IQl 

Acenaphthene 691 57 360 9 - 1117 
Acenaphthylene 631 47 331 9 - 1018 
Acetone 412 63 367 11 17 870 
Acetylene 6 6 
Acrolein 4 4 
Acrylonitrile 2 2 
Aliphatic Hydrocarbons 9 3 100 112 
Amines 1 1 
Aniline 631 47 331 9 - 1018 
Anthracene 631 47 331 9 - 1018 
Mixed-Aroclor 302 52 40 318 875 4 - 1591 
Arocl or 1242 302 52 40 318 788 4 - 1504 
Aroclor 1248 2 2 
Aroclor 1254 302 52 40 318 788 4 - 1504 
Aroclor 1260 302 52 40 318 788 4 - 1504 
Aromatic hydrocarbons 2 3 
Azobenzene 631 47 331 9 - 1018 
Benzaldehyde 

2 
Benzene 460 72 433 19 1575 - 2559 
Benzenes, substituted 3 4 7 
m-Benzidine 631 47 331 9 - 1018 
Benzo[a]anthracene 631 47 331 9 - 1018 
Benzo[a]pyrene 631 47 331 9 - 1018 
Benzo[blfluoranthene 631 47 331 9 - 1018 
Benzo[g,h,iJperylene 631 47 331 9 - 1018 
Benzo[klfluoranthene 631 47 331 9 - 1018 
Benzoic acid 631 47 331 9 - 1018 
Benzoquinone, 2,5-Di-t-butyl 6 2 8 
Benzyl alcohol 631 47 331 9 - 1018 
Biphenyl, 2,2'-diethyl-1,1'-
Bis(2-chloroethoxy)methane 631 47 331 9 - 1018 
Bis(2-chloroethyl)ether 631 47 336 9 - 1023 
Bis(2-chloroisopropyl)ether 631 47 331 9 - 1018 
Bis(2-ethylhexyl)phthalate 631 47 331 9 - 1018 
Bis(pentafluorophenyl)phenylphosphine 1 
Bisphenol A 3 3 
Bromobenzene 412 63 367 10 1552 - 2404 
Bromochloromethane 412 63 367 10 852 
Bromodichloromethane 412 63 367 10 852 
Bromoform 412 63 367 10 852 
Bromomethane 412 63 367 10 852 
4-Bromophenylphenyl ether 631 47 331 9 - 1018 
But anal 1 1 
2-Butanone 412 63 367 10 852 
Butoxy-2-ethanol 3 3 
Butyl benzyl phthalate 631 47 331 9 - 1018 
n-Butylbenzene 412 63 367 10 852 
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TABLE B-Ill (cont) 

ANALYSIS ill SLU ~ BIOL ill BULK TUBE BIOA ill. TOT 

sec-Butylbenzene 412 63 367 10 852 

tert·Butylbenzene 412 63 367 10 852 

Caprolactam 21 21 

Carbon disulfide 412 63 367 10 852 

Carbon tetrachloride 412 63 367 10 1572 - 2424 

Carbonodithioic acid, O,S·Dimethyl ester 1 

Cedrol 6 6 

Chlorinated compounds 14 14 

4-Chloro-3-methylphenol 691 57 360 9 - 1117 

4-Chloroaniline 631 47 331 9 - 1018 

Chlorobenzene 460 n 433 14 1552 - 2531 

Chlorodibromomethane 412 63 367 10 852 

Chloroethane 412 63 367 10 852 

Chloroform 412 63 367 10 1567 - 2419 

Chloromethane 412 63 367 10 852 

2-Chloronaphthalene 631 47 331 9 - 1018 

o-Chlorophenol 691 57 360 9 - 1117 

4-Chlorophenylphenyl ether 631 47 331 9 - 1018 

o-Chlorotoluene 412 63 367 10 852 

p-Chlorotoluene 412 63 367 10 852 

Chrysene 631 47 331 9 - 1018 

Cyclic Hydrocarbons 6 2 8 

Cyclohexanol 1 2 

Cyclohexylamine 2 2 

2,4-D (sec-butyl ester) 3 3 

Di(2-ethylhexyl) sebacate (DEHS) (DOS) 2 2 

Di-n-butyl phthalate 631 47 331 9 - 1018 

Di-n·octyl phthalate 631 47 331 10 - 1019 

Dibenzo[a,h]anthracene 631 47 331 9 - 1018 

Dibenzofuran 631 47 331 9 - 1018 

1,2-Dibromo-3-chloropropane 412 63 369 10 854 

Dibromomethane 412 63 367 10 852 

o-Dichlorobenzene (1,2) 1043 110 698 19 - 1870 

m-Dichlorobenzene (1,3) 1043 110 698 19 - 1870 

p-Dichlorobenzene (1,4) 1103 120 727 19 - 1969 

3,3'-Dichlorobenzidine 631 47 331 9 - 1018 

Dichlorodifluoromethane 412 63 367 10 852 

1,2-Dichloroethane 412 63 367 10 25 877 

1, 1-Dichloroethane 460 72 433 15 6 986 

trans-1,2-Dichloroethene 412 63 367 10 852 

1,1-Dichloroethene 412 63 367 10 5 857 

cis-1,2-Dichloroethylene 412 63 367 10 852 

2,4-Dichlorophenol 631 47 331 9 1018 

1,3-Dichloropropane 412 63 367 10 852 

2,2-Dichloropropane 412 63 367 10 852 

1,2-Dichloropropane 412 63 367 10 852 

trans-1,3-Dichloropropene 412 63 367 10 852 

1,1-Dichloropropene 412 63 367 10 852 

cis-1,3-Dichloropropene 412 63 367 10 852 

1,2-Diethoxyethane 
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TABLE B-Ill (cont) 

ANALYSIS SIL ill WAT BIOL ill iYl:.K TUBE !!QA ill. TOT 

Diethyl phthalate 631 47 331 9 - 1018 
N,N-Diethyl-2-aminoethanol 2 2 
Diethylene glycol 
Dimethoxymethane 
Dimethyl disulfide 1 
Dimethyl phthalate 631 47 331 9 - 1018 
4,4-Dimethyl-1-pentene 1 
n,n-Dimethylacetamide 
Dimethylnaphthalenes 
2,4-Dimethylphenol 631 47 331 9 - 1018 
2,4-Dinitrophenol 631 47 331 9 - 1018 
2,6-Dinitrotoluene 631 47 331 9 - 1018 
2,4-Dinitrotoluene 691 57 360 9 - 1117 
1 ,4-Dioxane 1 13 14 
1,3-Dioxane-4,6-dione,2,2-Dimethyl- 1 
1,3-Dioxolane, 2,2-Dimethyl 
n-Dodecane 1 
Epichlorohydrin 5 6 
Epon resin 1 
Esters 4 18 22 
Ethanol 18 19 
Ethanol, 1-Methoxy-, Acetate 
Ethyl benzene 412 63 367 10 1552 - 2404 
Ethylene dibromide 412 63 369 10 854 
Fluoranthene 631 47 331 9 - 1018 
Fluorene 631 47 331 9 1018 
Formaldehyde 23 23 
Halogenated hydrocarbons 1 6 8 
Hexachlorobenzene 631 47 331 9 1018 
Hexachlorobutadiene 634 47 331 9 1021 
Hexachlorocyclopentadiene 631 47 331 9 - 1018 
Hexachloroethane 631 47 331 10 1019 
Hexane 4 4 
2-Hexanone 412 63 367 10 852 
3-Hexen-2-one, 5-methyl 2 2 
Hydrocarbon, Terpene 9 9 
lndene 1 
lndeno[1,2,3-cdlpyrene 631 47 331 9 1018 
lsophorone 631 47 331 9 1018 
Isopropyl benzene 412 63 367 10 852 
4-lsopropyltoluene 412 63 367 10 852 
a-Limonene 2 
Methenamine, N-Methoxy- 1 
Methane 6 6 
Methoxyethane 
1-ethoxy-1Methoxyethane 
Methyl ether 1 1 
Methyl iodide 412 63 367 10 852 
Methyl methacrylate 1 
2-Methyl-1-propene 2 2 
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TABLE B-Ill (cont) 

ANALYSIS ill SLU WAT BIOL ill BULK TUBE BIOA ill TOT 

4-Methyl-2-pentanone 412 63 367 10 852 

2-Methyl-2-propanol 1 

2-Methyl-4,6-dinitrophenol 631 47 331 9 - 1018 

Methylene chloride 412 63 367 10 42 894 

2-Methylnaphthalene 631 47 331 10 - 1019 

1-Methylnaphthalene 
4-Methylphenol 631 47 331 9 - 1018 

2-Methylphenol 631 47 331 9 - 1018 

2-Methylpropanal 1 

2-Methylsuccinic anhydride 1 

Mineral oil 2 2 

Mineral spirits 4 4 

Morphol ine 2 2 

Naphthalene 636 47 332 10 - 1026 

4-Nitroaniline 631 47 331 9 - 1018 

2-Nitroaniline 631 47 331 9 - 1018 

3-Nitroaniline 631 47 331 9 - 1018 

Nitrobenzene 631 47 331 9 - 1018 

Nitrogenous Hydrocarbon 3 3 6 

4-Nitrophenol 691 57 360 9 - 1117 

2-Nitrophenol 631 47 331 9 - 1018 

N·Nitrosodi-n-propylamine 691 57 360 9 - 1117 

N-Nitrosodimethylamine 631 47 331 9 - 1018 

N-Nitrosodiphenylamine 631 47 331 9 - 1018 

Octadecylamine 2 2 

Oxidized Aliphatic Hydrocarbons 2 2 

Oxygenated Hydrocarbon 5 5 10 

Pentachlorophenol 691 57 360 9 - 1117 

3-Pentene-2-one 1 

Petroleum Hydrocarbons, Total Recoverable 49 49 

Phenanthrene 631 47 331 9 - 1018 

Phenol 691 57 360 10 - 1118 

Phenol, 2,3' ,5' ,6-tetra-t-butyl-4,4'-methylenedi- 1 1 

Phosphate Esters 6 2 8 

Phthalate ester 6 2 3 11 

Phthalic anhydride 2 

alpha-Pinene 1 

1,2-Propanediol 2 2 

2-Propanol 2 2 4 

Propyl benzene 412 63 367 10 852 

Pyrene 691 57 360 9 - 1117 

Saturated Hydrocarbons 53 3 2 34 92 

Silicone oligomers 1 

Styrene 412 63 367 10 852 

Sulfur dioxide 6 6 

Terpene Hydrocarbons 9 1 20 30 

1,1,1,2-Tetrachloroethane 412 63 367 10 852 

1,1,2,2-Tetrachloroethane 412 63 367 10 852 

Tetrachloroethylene 412 63 367 10 1567 - 2419 

Tetrahydrofuran 
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TABLE B-Ill (cont) 

ANALYSIS ill SLU WAT BIOL ill ~ TUBE .@!.Q! TIS TOT 

Thiophene 2 2 
Toluene 460 n 433 15 1610 - 2590 
Tribromoethene 2 2 
1,1,2-Trichloro-1,2,2-trifluoroethane 412 63 368 10 17 870 
1,2,4-Trichlorobenzene 694 57 361 9 - 1121 
1,1,2-Trichloroethane 412 63 367 10 852 
1,1,1-Trichloroethane 412 63 367 12 1622 - 2476 
Trichloroethene 460 n 433 14 1583 - 2562 
Trichlorofluoromethane 412 63 367 16 2 860 
2,4,6-Trichlorophenol 631 47 331 9 - 1018 
2,4,5-Trichlorophenol 631 47 331 9 - 1018 
1,2,3-Trichloropropane 412 63 367 10 852 
1,2,4-Trimethylbenzene 412 63 367 10 1562 - 2414 
1,3,5-Trimethylbenzene 412 63 367 10 852 
Trimethylbenzenes 40 41 
Trisulfide, Dimethyl 
Tritetracontane 1 
Triton x-100(nonionic surfactant) 4 4 
Unknown Alcohol 17 2 5 24 
Unknown Aldehydes 1 
Unknown Ethers 2 2 
Unknown Ketone 2 2 
Unknown Phenolics 6 1 23 30 
Unknown Polynuclear Aromatic Hydrocarbon 7 3 10 
Unknown Sulfur compounds 1 
Unknown alkanes 2 2 
Unknown ester 5 4 9 
Unknown organic compound 84 2 10 47 143 
Unsaturated Hydrocarbons 17 2 19 
Vinyl acetate 412 63 367 10 852 
Vinyl chloride 412 63 367 10 852 
p-Xylene 14 14 
m-Xylene 12 12 
o-Xylene - 397 397 
Mixed-Xylenes (o + m + p) 412 63 367 11 1588 - 2441 

TOTAL ORGANIC ANALYSES 151,259 

B-12 
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TABLE B-Ill (cont) 

133,543 of the 151,259 analytes were from the following categories: 

PCBS 
Poregas 
Semivolatiles 
Volatiles 

ANALYSIS 

PCBS 
Poregas 
Semivolati les 
Volatiles 

1,539 samples x variable analytestsample = 4,448 
1,552 samples x 13 analytes/sample = 20,176 

921 samples x 69 analytes/sample 63,549 
698 samples x 65 analytes/sample 45,370 

302 52 20 

582 56 274 
324 71 289 

318 872 4 
- 1552 
9 

14 

- 1568 
1552 
921 
698 

GRAND TOTAL EM-9 INORGANIC, RADIOCHEMICAL, AND ORGANIC ANALYSES IN 1992 260,476 
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APPENDIX C 

QC SAMPLE CONTROL STATUS AND 
FALSE POSITIVE/FALSE NEGATIVE SUMMARY 



> 
"c:l TABLE C-1 "c:l 
II> ::s 

CONTROL STATUS OF QC SAMPLES ANALYZED BY EM-9: STABLE ELEMENT ANALYSES 
Q. 

><" 
0 

UNDER OUT OF 
CONTROL WARNING CONTROL NO. NO. NO. TOTAL NUMBER % QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO :t SO ---

c Ag - - - - 85 0 F Ag - 2 2 4 30 11.8 4 100 - - .89 :t .07 M Ag - - - - 6 0 s Ag - - 25 25 1104 2.2 20 100 - - 1.06 w Ag - 143 227 370 493 42.9 444 94 - 6 .99 :t .18 F Al - - - - 11 0 M Al - 1 1 2 11 15.4 2 100 - - 1.00 s Al - - 76 76 793 8.7 76 78 12 11 .84 :t .20 w Al - 83 127 210 146 59.0 271 94 2 4 .98 :t .08 B As - - - - 28 0 c As - - - - 82 0 F As - 1 2 3 32 8.6 3 100 - . .82 :t .02 M As - - - - 2 0 s As - - 31 31 1013 3.0 26 88 8 4 1.05 :t .33 w As - 130 184 314 310 50.3 388 96 2 2 1.01 :t .24 F Au - - - - 11 0 s Au - - 22 22 335 6.2 17 94 - 6 6.32 :t 9.19 w Au - - 3 3 - 100.0 3 100 B B - - - - 28 0 s B - - 15 15 89 14.4 15 93 7 - 1.33 :t .34 w B - 33 39 72 113 38.9 72 100 - - 1.03 :t .06 c Ba - - - - 75 0 F Ba - 4 4 8 46 14.8 8 100 - - .98 :t .05 M Ba - - - - 1 0 s Ba - - 71 71 897 7.3 69 93 4 3 .89 :t .12 w Ba - 117 209 326 202 61.7 402 95 2 3 1.01 ± .09 B Be - - - - 28 0 
F Be - 228 105 333 1141 22.6 321 96 2 2 1.08 ± .59 s Be - - 47 47 428 9.9 47 100 - - 1.10 :t .26 w Be - 91 242 333 1n 65.3 409 99 - 1 1.02 :1: .25 F Bi - 1 1 2 14 12.5 2 100 - - 1.13 s Bi - - - - 12 0 w Bi - - 3 3 - 100.0 3 100 w B i o 02 Demand - 8 2 10 - 100.0 10 100 - - 1.15 ± .20 s Br - - 22 22 323 6.4 17 100 - - .93 :1: • 15 F Ca - 1 1 2 2 50.0 2 100 - - .99 s Ca - - 59 59 621 8.7 59 97 3 - .92 :1: .11 w Ca - 62 79 141 224 38.6 203 95 3 2 1.05 :t .47 M Carbon dioxide - - - - 6 0 

M Carbon monoxide - - - - 6 0 
B Cd - - - - 28 0 0 c Cd - - - - 78 0 I 

CIO F Cd - 41 8 49 59 45.4 46 98 2 - 1.00 :1: • 10 



(') 
TABLE C-1 (cont) 

I 

"" UNDER OUT OF 
CONTROL WARNING CONTROL 

NO. NO. NO. TOTAL NUMBER % QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO :t SO 

--- ---
M Cd - - - - 4 0 

s Cd - - 45 45 501 8.2 45 96 4 - 1.64 :t .62 

w Cd - 134 214 348 324 51.8 424 91 4 6 1. 01 :t • 25 

F Ce - - - - 11 0 

s Ce - - 22 22 335 6.2 17 82 6 12 .99 :t .08 

w Ce - - 3 3 - 100.0 3 100 

s Cl - - 22 22 323 6.4 17 88 - 12 1.30 :t .31 

w Cl - 34 26 60 178 25.2 60 98 2 - .97 :t .08 

w Cl2 (Free) - 10 2 12 - 100.0 11 100 - - .91 :t .07 

w Cl04 - - - - 2 0 

c CN - - - - 2 0 

M CN - - - - 1 0 

s CN - - - - 25 0 1 - - 100 .30 

w CN - 48 44 92 184 33.3 92 78 17 4 .80 :t .10 

F Co - - - - 11 0 

M Co - - - - 2 0 

s Co - - 46 46 404 10.2 46 96 2 2 1.14 :t 1.23 

w Co - 71 124 195 140 58.2 257 97 2 - 1. 02 ± • 14 

c Chern 02 Demand - - - - 3 0 

w Chern 02 Demand - 11 41 52 374 12.2 52 100 - - .94 :t .08 

w Conductivity - 28 35 63 158 28.5 63 95 2 3 .97 :t .06 

M Corrosivity - - - - 1 0 

B Cr - - - - 28 0 

c Cr - - - - 81 0 

F Cr - 25 9 34 86 28.3 33 85 12 3 1.19 :t .35 

M Cr - - - - 15 0 

s Cr - - 71 71 828 7.9 66 76 11 14 .92 :t .43 

w Cr - 141 235 376 455 45.2 452 93 5 3 1.03 :t .31 

F Cr(+6) - 1 1 2 3 40.0 2 100 - - .83 

F Cs - - - - 11 0 

s Cs - - 22 22 335 6.2 17 94 6 - 1.02 :t .10 

w Cs - - 3 3 - 100.0 3 100 

F Cu - 4 4 8 24 25.0 8 50 25 25 1.32 :t .28 

M cu - 1 1 2 11 15.4 2 100 - - .95 

s cu - - 58 58 710 7.6 53 81 8 11 .80 :t .16 

w cu - 94 181 275 569 32.6 332 95 4 2 1.05 :t .55 

F Dy - - - - 11 0 

s Dy - - 22 22 335 6.2 17 100 - - .93 :t .09 

w Dy - - 3 3 - 100.0 3 100 

F Er - - - - 11 0 

> s Er - - - - 12 0 

"0 w Er - - 3 3 - 100.0 3 100 
"0 .. F Eu - - - - 11 0 
::l 
p.. s Eu - - 22 22 335 6.2 17 76 24 - .96 :t .11 

)(" w Eu - - 3 3 - 100.0 3 100 
(') 



> TABLE C-1 (cont) 'tl 
'tl .. 
;:! 
0.. 

UNDER OUT OF )(" 
("} CONTROL WARNING CONTROL 

NO. NO. NO. TOTAL NUMBER X QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (X) (X) (X) RATIO t SO -- ------ --- --- --- ---
w F - 32 31 63 194 24.5 63 100 - - 1.01 t .09 c Fe - - - - 3 0 
F Fe - 2 2 4 4 50.0 4 25 - 75 .68 M Fe - - - - 2 0 
s Fe - - 73 73 730 9.1 73 93 4 3 .90 t .11 w Fe - 88 133 221 602 26.9 283 93 6 1 1.00 t .20 M Flashpoint - - 5 5 6 45.5 5 100 - - 1.02 t .02 w Flashpoint - - - - 5 0 
F Ga - - - - 11 0 
s Ga - - 22 22 335 6.2 17 100 - - .92 t .08 w Ga - - 3 3 - 100.0 3 100 
F Gd - - - - 11 0 
s Gd - - - - 12 0 
w Gd - - 3 3 - 100.0 3 100 
F Ge - - - - 11 0 
s Ge - - - - 12 0 
w Ge - - 3 3 - 100.0 3 100 s H20- (unbound) - 5 - 5 25 16.7 10 80 10 10 .84t.11 w Hardness - 25 1 26 111 19.0 26 88 8 4 1.12 t .17 F Hf - - - - 11 0 
s Hf - - 22 22 335 6.2 17 94 6 - 1.02 t .09 w Hf - - 3 3 - 100.0 3 100 
B Hg - - - - 33 0 
c Hg - - - - 96 0 
F Hg - 1 1 2 11 15.4 2 so so - 1.28 s Hg - 1 33 34 905 3.6 30 93 7 - 1.03 t .46 T Hg - - - - 5 0 
w Hg - 159 183 342 517 39.8 350 95 2 3 .99 t .27 F Ho - - - - 11 0 
s Ho - - - - 12 0 
w Ho - - 3 3 - 100.0 3 100 s I - - 22 22 323 6.4 17 100 
F In - - - - 11 0 
s In - - 22 22 335 6.2 17 100 
w In - - 3 3 - 100.0 3 100 
F Ir - - - - 11 0 
s Ir - - - - 12 0 
w Ir - - 3 3 - 100.0 3 100 
s I( - - 59 59 621 8.7 59 98 - 2 . 97 t .11 w K - 59 76 135 224 37.6 197 96 3 1 .98 t .10 F La - - - - 11 0 
s La - - 22 22 335 6.2 17 94 6 - 1.02 t .07 w La - - 3 3 - 100.0 3 100 
F Li - - - - 11 0 ("} s Li - - 23 23 253 8.3 22 100 - - 1.04 t .23 

I 
C11 



(") 
TABLE C-1 (cont) 

I 
a> 

UNDER OUT OF 
CONTROL WARNING CONTROL 

NO. NO. NO. TOTAL NUMBER % QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO t SO 

--- ---
w Li - 33 35 68 70 49.3 129 79 12 9 .94 t .16 

F Lu - - - - 11 0 
s Lu - - 22 22 335 6.2 17 76 24 - 1.04t.18 

w Lu - - 3 3 - 100.0 3 100 

F Mg - 1 1 2 11 15.4 2 100 - - 1.02 

s Mg - - 62 62 640 8.8 62 92 3 5 .87 t . 16 

w Mg - 64 112 176 226 43.8 238 95 1 4 .99 t .11 

F Mn - - - - 11 0 
M Mn - - - - 2 0 
s Mn - - 63 63 668 8.6 61 98 2 - .95 t .13 

w Mn - 66 125 191 132 59.1 248 98 2 - 1. 01 t • 10 

F Mo - - - - 11 0 
s Mo - - 42 42 582 6.7 36 97 - 3 5.94 t 8.13 

w Mo - 53 87 140 124 53.0 202 99 1 - 1.05t.13 

M N20 - - - - 6 0 
M N02 - - - - 6 0 
s Na - - 59 59 621 8.7 59 85 7 8 .88 t .21 

w Na - 66 79 145 223 39.4 207 99 1 - 1.02 t .06 

F Nb - - - - 11 0 
s Nb - - - - 12 0 
w Nb - - 3 3 - 100.0 3 100 

F Nd - - - - 11 0 
s Nd - - 22 22 335 6.2 17 71 12 18 .88 t .17 

w Nd - - 3 3 - 100.0 3 100 

s Anmonia-N - - - - 12 0 
w Anmonia-N - 18 26 44 521 7.8 39 100 - - .98 t .06 

c Ni - - - - 14 0 
F Ni - 11 11 22 95 18.8 22 95 5 - 1. 01 t . 14 

M Ni - - - - 2 0 
s Ni - - 55 55 434 11.2 55 80 15 5 . 91 t 1. 15 

w Ni - 106 204 310 318 49.4 386 97 1 2 1.03 t .32 

w Nitrite-N - 9 - 9 149 5.7 9 89 - 11 1.07t.14 

s Nitrate-N - - - - 61 0 
w Nitrate-N - 44 30 74 356 17.2 71 97 3 - .99 t .07 

w Normality - - - - 20 0 
w Oil/Grease - 11 10 21 9 70.0 21 95 - 5 .94 t .09 

M Oxygen - - - - 6 0 
F p - 5 2 7 - 100.0 7 43 14 43 .28 t .03 

w p - 24 36 60 362 14.2 60 88 8 3 1.06 t .38 

w P Alkalinity - - - - 173 0 

> B Pb - - - - 28 0 
'tl c Pb - - - - 77 0 
'tl .. F Pb - 112 78 190 792 19.3 190 95 1 4 1.11 t .75 
::s 
p.. M Pb - - - - 7 0 
>(' s Pb - - 53 53 583 8.3 53 89 4 8 1.13 t .85 
(") 



> TABLE C-1 (cont) 
'tl 
'tl 

'" :::1 
p.. UNDER ClJT OF x· 
() 

CONTROL WARNING CONTROL 
NO. NO. NO. TOTAL NUMBER X QC NO. QC <2 SIGMA 2·3 SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV <X> <X> <X> RATIO t SO 

---
II Pb - 148 276 424 341 55.4 500 94 1 5 1.01 t .16 
F Pd - - - - 11 0 
s Pd - - - - 12 0 
w Pd - - 3 3 - 100.0 3 100 
c pH - - - - 2 0 
w pH - 30 269 299 1089 21.5 299 100 - - 1.00 t .01 
s Phosphate-P - - - - 24 0 
w Phosphate-P - 30 13 43 92 31.9 38 100 - - .96 t .07 
F Pr - - - - 11 0 
s Pr - - - - 12 0 
w Pr - - 3 3 - 100.0 3 100 
F Pt - - - - 11 0 
s Pt - - - - 12 0 
w Pt - - 3 3 - 100.0 3 100 
F Rb - - - - 11 0 
s Rb - - 22 22 335 6.2 17 100 - - .97 :1: .10 
w Rb - - 3 3 - 100.0 3 100 
F Rh - - - - 11 0 
s Rh - - - - 12 0 
w Rh - - 3 3 - 100.0 3 100 
F Ru - - - - 11 0 
s Ru - - - - 12 0 
w Ru - - 3 3 - 100.0 3 100 
F Sb - - - - 11 0 
M Sb - - - - 2 0 
s Sb - - 64 64 685 8.5 59 92 3 5 15.48 t 40.54 
w Sb - 69 102 171 122 58.4 247 91 3 5 1.61 t 9.19 
s Sc - - 22 22 323 6.4 17 88 - 12 .98 t .08 
B Se - - - - 28 0 
c Se - - - - 82 0 
F Se - 1 1 2 28 6.7 2 50 - 50 1.31 
M Se - - - - 1 0 
s Se - - 24 24 1016 2.3 19 100 - - 1.07 
w Se - 123 156 279 265 51.3 354 95 2 3 1.01 :1: .49 
w Si02 - 23 21 44 190 18.8 44 100 - - 1.05 t .06 
F sm - - - - 11 0 
s Sm - - 22 22 335 6.2 17 100 - - 1.02 :1: .07 
w Sm - - 3 3 - 100.0 3 100 
F Sn - 1 1 2 16 11.1 2 100 - - .99 
s Sn - - 2 2 17 10.5 2 100 - . .95 
w Sn - 4 6 10 30 25.0 10 90 - 10 4.36 t 8.19 
s 504 - - - - 12 0 
w S04 - 43 30 73 176 29.3 73 97 3 - .98 :1: .10 
c Sol ids - - - - 14 0 

() c Sp Gravity - - - 2 0 I -
-.:1 



0 TABLE C-1 (cont) I 
00 

UNDER OUT OF 
CONTROL WARNING CONTROL 

NO. NO. NO. TOTAL NUMBER % QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 
MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO t SO 

---
F Sr - 1 1 2 14 12.5 2 100 - - .89 
s Sr - - 47 47 590 7.4 45 89 9 2 .89 t .20 w Sr - 48 64 112 127 46.9 174 98 2 1 1.02 t .11 
M Sulfur dioxide - - - - 6 0 
F Ta - 1 1 2 18 10.0 2 - - 100 .02 s Ta - - 22 22 335 6.2 17 100 - - .96 t .09 w Ta - - 3 3 - 100.0 3 100 
w Tot All<al inity - 29 35 64 213 23.1 64 98 2 - 1.10 t .10 
F Tb - - - - 11 0 
s Tb - - 22 22 335 6.2 17 76 12 12 1. 01 t . 20 w Tb - - 3 3 - 100.0 3 100 
w Tot Cations - - - - 26 0 
w Tot Dis Solids - 30 33 63 199 24.0 63 95 3 2 1.00 t .14 
F Te - - 1 1 15 6.3 1 100 - - .70 
M Te - - - - 1 0 
s Te - - - - 12 0 
w Te - - 3 3 - 100.0 3 100 
F Th - - - - 11 0 
s Th - - 22 22 335 6.2 17 82 12 6 1.08 t .23 w Th - - 3 3 - 100.0 3 100 
F Ti - - - - 11 0 
s Ti - - 22 22 335 6.2 22 100 - - 1.08 t .32 w Ti - 3 6 9 - 100.0 9 100 - - 1.03 t .04 
w Tot Kjeldahl N - 1 - 1 80 1.2 1 100 - - 1.12 c Tl - - - - 12 0 
F Tl - 5 6 11 54 16.9 11 82 9 9 1.36 t 1.06 s Tl - - 42 42 362 10.4 42 74 14 12 88.69 t 45.97 
u Tl - 3 9 12 15 44.4 12 100 - - .98 t .07 w Tl - 78 150 228 155 59.5 304 92 7 2 .98t.15 
F Tm - - - - 11 0 
s Tm - - - - 12 0 
w Tm - - 3 3 - 100.0 3 100 
w Tot Sus Sol ids - 12 35 47 409 10.3 47 100 - - .95 t .08 
F v - 1 1 2 14 12.5 2 100 - - 1.16 
M v - - - - 2 0 
s v - - 63 63 668 8.6 58 90 7 3 1.04 t .60 w v - 61 126 187 292 39.0 249 96 4 - 1.01 t .09 
F w - - - - 11 0 
s w - - 22 22 335 6.2 17 94 6 - .68 
w w - - 3 3 - 100.0 3 100 

> F y - 1 1 2 17 10.5 2 100 - - 1.13 , 
s y - - - - 12 0 , .. w y - - 3 3 - 100.0 3 100 ::s 

0. F Yb - - - - 11 0 x· 
0 s Yb - - 22 22 335 6.2 17 100 - - .91 t .09 



> 'tl 
'tl .. 
:;3 
Q. 
)<" 
("} 

("} 
I 

<D 

MATRIX 

w 
F 
M 
s 
w 
F 
s 
w 

NO. 
ANALYSIS BLANKS 

Yb -
Zn -
Zn -
Zn -
Zn -
Zr -
Zr -
Zr -

NO. NO. TOTAL 
BLINDS OPENS NO. QCS 

---
- 3 3 

20 2 22 
- - -
- 62 62 

86 151 237 
- - -
- 22 22 
- 3 3 

TABLE C-1 (cont) 

UNDER OUT OF 
CONTROL WARNING CONTROL 

NUMBER X QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 
SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO t SO 

- 100.0 3 100 
17 56.4 20 80 5 15 1.27 t .73 
2 0 

670 8.5 57 82 7 11 .91 t .23 
313 43.1 299 86 9 5 .99±.18 

11 0 
335 6.2 17 100 - - .99±.14 - 100.0 3 67 - 33 



("} 
I TABLE C-11 ..... 

0 

CONTROL STATUS OF QC SAMPLES ANALYZED BY EM-9: RADIOCHEMICAL ANALYSES 

UNDER OUT OF 
CONTROL WARNING CONTROL 

NO. NO. NO. TOTAL NUMBER % QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO :1: SO 

---
c Alpha - - - - 17 0 
F Alpha - 4 90 94 597 13.6 94 100 - - .89 :1: .08 

M Alpha - - - - 17 0 
s Alpha - 27 - 27 243 10.0 27 78 15 7 1.23 :1: .54 

w Alpha - 53 680 733 1638 30.9 733 99 1 1 1.02 :1: .20 

s Alpha, Rad Van - - - - 887 0 
B Am-241 - 7 1 8 6 57.1 8 88 13 - 1.27 :1: .47 

c Am-241 - - - - 16 0 
F Am-241 - 17 - 17 51 25.0 17 59 6 35 .87 :1: .09 

p Am-241 - - - - 26 0 
s Am-241 - 11 7 18 50 26.5 62 97 3 - 1.09 :1: .32 

u Am-241 - 6 - 6 39 13.3 6 100 - - 1.17 :1: .04 

w Am-241 - 25 72 97 388 20.0 99 92 3 5 .96 :1: .19 

B Am-243 Tracer - 4 - 4 6 40.0 
F Am-243 Tracer - 6 - 6 - 100.0 
u Am-243 Tracer - 6 - 6 39 13.3 
w Am-243 Tracer - 13 - 13 45 22.4 
B As-73 - - - - 549 0 
F As-73 - - - - 584 0 
B As-74 - - - - 548 0 
F As-74 - - - - 584 0 
w Ba-133 - 9 - 9 - 100.0 9 44 33 22 .52 :1: .25 

B Be-7 - - - - 562 0 
F Be-7 - 6 - 6 581 1.0 6 - - 100 .37 :1: .29 

w Be-7 - - - - 12 0 
c Beta - - - - 4 0 
F Beta - 4 90 94 597 13.6 94 100 - - .83 :1: .06 

M Beta - - - - 16 0 
s Beta - 27 - 27 243 10.0 27 81 15 4 1.15 :1: .24 

w Beta - 50 678 728 1374 34.6 728 97 1 2 .96 :1: .16 

s Beta, Rad Van - - - - 887 0 
B Cd-109 - - - - 548 0 
F Cd-109 - - - - 582 0 
w Cd-109 - 2 - 2 - 100.0 1 - - 100 .43 

w Ce-139 - 2 - 2 - 100.0 1 100 - - .76 

F Ce-144 - 6 - 6 - 100.0 6 33 17 50 .45 :1: .34 

w Ce-144 - 6 - 6 - 100.0 6 50 - 50 .52 :1: .44 

w Co-56 - - - - 11 0 

~ 
B Co-57 - - - - 563 0 

"0 F Co-57 - 6 - 6 582 1.0 6 - 33 67 .67 :1: .02 

"' s Co-57 - - - - 7 0 
::l 
p.. w Co-57 - 2 30 32 24 57.1 31 90 - 10 .99 :1: .35 
)(" w Co-58 - - - - 14 0 
("} 

B Co-60 548 0 - - - -



.G" 
TABLE C-11 (cont) 

'0 

"' UNDER OUT OF 
l:l 

~ CONTROL WARNING CONTROL 

0 
NO. NO. NO. TOTAL NUMBER X QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (X) (X) <X> RATIO t SO 

- --- --- -
c Co-60 - - - - 1 0 
F Co-60 - 6 - 6 583 1.0 6 100 - - .87 t .05 
s Co-60 - - - - 12 0 
w Co-60 - 25 39 64 22 74.4 62 90 8 2 1.04 t .72 
w Cr-51 - - - - 3 0 
B Cs-134 - - - - 548 0 
F Cs-134 - 6 - 6 582 1.0 6 - - 100 .58 t .02 
p Cs-134 - - - - 14 0 
w Cs-134 - 21 - 21 - 100.0 21 71 14 14 .49 t 3.22 
B Cs-137 - 16 7 23 664 3.3 23 87 9 4 .89 t .38 
c Cs-137 - - - - 2 0 
F cs-137 - 13 - 13 589 2.2 13 54 23 23 .76 t .26 
p Cs-137 - - - - 14 0 
s Cs-137 - 28 25 53 203 20.7 59 88 10 2 1.11 t .33 
w Cs-137 - 35 69 104 249 29.5 104 88 11 1 .89 t 1.05 
B Ganma - - - - 5 0 
c Ganma . - - - 4 0 
F Ganma - - - - 2 0 
M Ganma - - - - 18 0 
s Ganma - 15 23 38 221 14.7 38 87 8 5 .95 t .26 
w Ganma - 36 177 213 1428 13.0 213 99 1 - 1.01 t .14 
s Ganma, Rad Van - - - - 887 0 
s Ganma Scan - 2 - 2 742 0.3 
w Ganma Scan - - - - 32 0 
B H-3 - - - - 29 0 
M H-3 - - - - 155 0 
s H-3 - 106 - 106 990 9.7 112 79 12 10 1.03 t .21 
T H-3 - - - - 37 0 
u H-3 - 236 - 236 2263 9.4 236 96 3 1 1.03 t .10 
w H-3 - 90 290 380 985 27.8 368 98 1 1 1.00 t .12 
u H-3 Screen - - - - 21 0 
w Hg-203 - 2 - 2 - 100.0 1 100 - - 1.13 
B I-131 - 3 - 3 587 0.5 3 67 33 - .69 t .03 
F I-131 - - - - 604 0 
s K-40 - 6 1 7 - 100.0 7 57 14 29 1. 71 t • 70 
w Mn-52 - - - - 1 0 
B Mn-54 - - - - 563 0 
c Mn-54 - - - - 1 0 
F Mn-54 - 6 - 6 584 1.0 6 33 33 33 .73 t .05 
w Mn-54 - 6 40 46 29 61.3 46 96 4 - .95 t .08 
B Na-22 - - - - 563 0 
F Na-22 - - - - 582 0 
w Na-22 - - - - 16 0 
w Nb-95 - - - - 6 0 

0 B Pu-238 1 17 - 18 115 13.5 17 82 - 18 1.32 t .41 
I c Pu-238 - - - - 26 0 ,_.. ,_.. 



0 TABLE C-II (cont) I .... .,.. 
UNDER OUT OF 

CONTROL WARNING CONTROL 
NO. NO. NO. TOTAL NUMBER % QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO :1: SO 

---
F Pu-238 - 17 - 17 121 12.3 17 100 - - .95 :1: .09 
p Pu-238 - 8 2 10 32 23.8 10 80 - 20 .94 :1: .14 
s Pu-238 - 39 - 39 316 11.0 105 91 5 4 2.17 :1: 7.44 
u Pu-238 - 175 - 175 2023 8.0 175 89 6 5 .93 :1: .17 
w Pu-238 - 29 30 59 243 19.5 62 100 - - 1.01 :1: .08 
B Pu-239 1 17 - 18 117 13.3 17 82 - 18 1.32 :1: .51 
c Pu-239 - - - - 26 0 
F Pu-239 - 17 - 17 121 12.3 17 88 12 - 1.00 :1: .06 
p Pu-239 - 8 2 10 32 23.8 10 70 10 20 .91 :1: .13 
s Pu-239 - 39 - 39 318 10.9 103 93 5 2 1. 01 :1: • 23 
u Pu-239 - 175 - 175 2023 8.0 175 95 4 1 1.00:1: .11 w Pu-239 - 50 - 50 241 17.2 53 92 8 - 1.02 :1: .16 
B Pu-242 Tracer - 3 - 3 36 7.7 
s Pu-242 Tracer - 4 - 4 45 8.2 
u Pu-242 Tracer - 113 - 113 1299 8.0 
w Pu-242 Tracer - 7 - 7 26 21.2 
w Ra-226 - 20 1 21 10 67.7 21 86 5 10 .81 :1: .19 
B Rb-83 - - - - 562 0 
F Rb-83 - - - - 585 0 
s Rb-83 - - - - 7 0 
w Rb-83 - - - - 4 0 
B Rb-86 - - - - 548 0 
F Rb-86 - - - - 582 0 
w Rn-222 - - - - 11 0 
B Ru-103 - - - - 548 0 
F Ru-103 - - - - 582 0 
w Ru-106 - 9 - 9 - 100.0 9 89 11 - .48 :1: .57 
w Sc-46 - - - - 1 0 
B Se-72 - - - - 548 0 
F Se-72 - - - - 582 0 
B Se-75 - - - - 548 0 
F Se-75 - - - - 584 0 
s Se-75 - - - - 7 0 
w Se-75 - - - - 9 0 
w Sn-113 - 2 - 2 - 100.0 1 - 100 - 1.44 c Sr-85 - - - - 2 0 
w Sr-85 - 2 - 2 39 4.9 1 100 - - 1.02 
w sr-89 - - - - 60 0 
B Sr-90 - 21 - 21 84 20.0 20 90 5 5 1.35 :1: .93 c Sr-90 - - - - 4 0 
F Sr-90 - 13 - 13 1 92.9 13 77 - 23 1.36 :1: .70 

> s Sr-90 - 25 - 25 156 13.8 70 97 1 1 1.02 :1: .34 'tl w Sr-90 2 24 44 70 107 39.5 70 99 1 1.01 :1: .07 'tl -"' w Th-228 - - - 7 0 ::1 -
0. w Th-230 - - - - 8 0 )(" 

0 B u - - 9 9 125 6.7 9 89 11 - 1.08:1:.15 
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MATRIX 

F 
M 
s 
w 
u 
w 
c 
s 
u 
w 
c 
s 
u 
w 
F 
M 
s 
w 
s 
u 
w 
w 
w 
B 
F 
w 
w 

NO. 
ANALYSIS BLANKS 

u -
u -
u -
u -
U-232 Tracer -
U-232 Tracer -
U-234 -
U-234 -
U-234 -
U-234 -
U-235 -
U-235 -
U-235 -
U-235 -
U-235/238 -
U-235/238 -
U-235/238 -
U-235/238 -
U-238 -
U-238 -
U-238 -
V-48 -
Y-88 -
Zn-65 -
Zn-65 -
Zn-65 -
Zr-88 -

NO. NO. TOTAL 
BLINDS OPENS NO. QCS 

---
21 34 55 
- 1 1 

116 379 495 
96 187 283 

128 - 128 
7 - 7 
- - -
1 - 1 

127 - 127 
7 23 30 
- - -
1 - 1 

127 - 127 
7 22 29 
- - -
- - -
- 42 42 

28 74 102 
1 - 1 

127 - 127 
7 - 7 
- - -
4 - 4 
- - -
- - -
9 - 9 
- - -

TABLE C-11 (cont) 

UNDER OUT OF ~ 

CONTROL WARNING CONTROL 
NUMBER % QC NO. QC <2 SIGMA 2-3 SIGMA >3 SIGMA EM-9 CV 
SAMPLES SAMPLES WITH CV (%) (%) (%) RATIO :1: SD 

189 22.5 55 96 2 2 1.04 :1: .12 
11 8.3 

1608 23.5 490 96 2 2 .95 :1: .08 
329 46.2 287 96 2 1 .99 :1: .11 

1311 8.9 
- 100.0 

22 0 
13 7.1 23 100 - - .97 :1: .09 

1304 8.9 127 97 2 1 1.03 :1: .32 
50 37.5 24 100 - - 1.05 :1: .08 
21 0 
13 7.1 23 100 - - 1.23 :1: .62 

1304 8.9 127 99 1 - .63 :1: 2.67 
50 36.7 23 100 - - .94 :1: .10 
13 0 
7 0 

256 14.1 42 90 5 5 .98 :1: .08 
73 58.3 102 100 - - .99 :!: .08 
13 7.1 23 100 - - 1.03 :1: .08 

1304 8.9 127 94 3 3 5.72 :1: 54.41 
1 87.5 1 100 - - 1.18 
1 0 

11 26.7 2 100 - - .99 
548 0 
583 0 

7 56.3 9 67 33 - • 71 :1: .13 
9 0 



0 
I TABLE C·III ,_. 

"'" 
CONTROL STATUS OF QC SAMPLES ANALYZED BY EM-9: ORGANIC ANALYSES 

UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL 

NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO t SO 

--- -- -- ---
c Acenaphthene - 1 - 1 56 1.8 1 100 
M Acenaphthene - - - - 9 0 
s Acenaphthene 56 53 - 109 582 15.8 70 96 3 1 .65 t .10 

w Acenaphthene 71 42 - 113 247 31.4 44 89 5 7 .58 t .14 

c Acenaphthylene - 1 - 1 46 2.1 1 100 
M Acenaphthylene - - - - 9 0 
s Acenaphthylene 56 53 - 109 522 17.3 70 100 
w Acenaphthylene 42 42 - 84 247 25.4 44 98 . 2 

c Acetone - 1 - 1 62 1.6 1 . - 100 .29 

M Acetone - - - - 11 0 
s Acetone 94 42 - 136 276 33.0 43 23 23 53 .49 t .19 

T Acetone - 1 - 1 16 5.9 1 . - 100 .44 

w Acetone 83 63 - 146 221 39.8 51 63 12 25 .66 t .29 

M Acetylene - - - . 6 0 
T Acrolein - 1 1 2 2 50.0 2 100 - - . 71 

T Acrylonitrile - - - - 2 0 
F Aliphatic Hydrocarbons - - - . 9 0 
M Aliphatic Hydrocarbons - - - - 3 0 
T Aliphatic Hydrocarbons . - - - 100 0 
M Amines - - - - 1 0 
c Aniline - 1 - 1 46 2.1 1 100 
M Aniline - - - - 9 0 
s Aniline 56 53 - 109 522 17.3 66 82 2 17 .37 t .36 

w Aniline 42 42 - 84 247 25.4 44 89 7 5 .59 t .15 

c Anthracene - 1 . 1 46 2.1 1 100 
M Anthracene . - - - 9 0 
s Anthracene 56 53 - 109 522 17.3 70 99 1 - .75t.11 

w Anthracene 42 42 - 84 247 25.4 44 n 2 20 .34 t . 13 

c Mixed·Aroclor - - - - 52 0 
F Mixed-Aroclor . 40 25 65 253 20.4 65 97 2 2 1. 08 t . 71 

M Mixed-Aroclor - 102 57 159 716 18.2 159 93 4 3 1.14 t 1.12 

s Mixed·Aroclor - 43 12 55 247 18.2 57 91 2 7 .82 t .31 

T Mixed-Aroclor . 1 1 2 2 50.0 2 100 - . .86 

w Mixed-Aroclor - 19 1 20 20 50.0 20 80 . 20 .66 t .26 

c Aroclor 1242 - - - - 52 0 
F Aroclor 1242 - 40 25 65 253 20.4 65 98 2 - .86 t .29 

M Aroclor 1242 - 102 57 159 629 20.2 159 97 1 3 1.21 t .38 

s Aroclor 1242 - 43 12 55 247 18.2 57 98 . 2 .88 t .28 

> T Aroclor 1242 - 1 1 2 2 50.0 2 100 
"0 w "0 Aroclor 1242 - 19 1 20 20 50.0 20 80 - 20 .65 t .13 
~ w Aroclor 1248 - 2 - 2 ::s - 100.0 2 100 - - .72 
p.. c Aroclor 1254 - - - - 52 0 
>(" 

F Aroclor 1254 - 40 25 65 253 20.4 65 98 - 2 1.11 t .24 
0 



> TABLE C-111 (cont) '0 
'0 

"' ::s 
UNDER WARNING WT OF c.. 

>r CONTROL 2-3 CONTROL (') NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO t SO 
- --- -- -- --- --- --

M Aroclor 1254 - 102 57 159 629 20.2 159 98 1 1 1.42 t 1.72 s Aroclor 1254 - 43 12 55 247 18.2 57 96 - 4 .69 t .30 T Aroclor 1254 - 1 1 2 2 50.0 2 100 - - .86 w Aroclor 1254 - 19 1 20 20 50.0 20 100 - - .n t .18 c Aroclor 1260 - - - - 52 0 
F Aroclor 1260 - 40 25 65 253 20.4 65 100 - - .89t.11 M Aroclor 1260 - 102 57 159 629 20.2 159 96 2 3 .87 t .30 s Aroclor 1260 - 43 12 55 247 18.2 57 96 2 2 .84 t .33 T Aroclor 1260 - 1 1 2 2 50.0 2 100 w Aroclor 1260 - 19 1 20 20 50.0 20 100 - - .74 M Aromatic hydrocarbons - - - - 1 0 T Aromatic hydrocarbons - - - - 2 0 c Azobenzene - 1 - 1 46 2.1 1 100 
M Azobenzene - - - - 9 0 s Azobenzene 56 53 - 109 522 17.3 69 100 w Azobenzene 42 42 - 84 247 25.4 44 100 
M Benzaldehyde - - - - 1 0 s Benzaldehyde - - - - 1 0 c Benzene - 1 - 1 71 1.4 1 100 - - .86 M Benzene - - - - 19 0 s Benzene 94 42 - 136 324 29.6 43 98 - 2 1.02 t .37 T Benzene 87 151 1 239 1336 15.2 151 95 4 1 .89 t .20 w Benzene 83 63 - 146 287 33.7 56 100 - - .89 t .13 M Benzenes, substituted - - - - 4 0 s Benzenes, substituted - - - - 3 0 c m-Benzidine - 1 - 1 46 2.1 1 100 
M m-Benzidine - - - - 9 0 s m-Benzidine 56 53 - 109 522 17.3 68 100 w m-Benzidine 42 42 - 84 247 25.4 44 100 c Benzo[aJanthracene - 1 - 1 46 2.1 1 100 
M Benzo[aJanthracene - - - - 9 0 s Benzo[a]anthracene 56 53 - 109 522 17.3 70 96 1 3 .76 t .13 w Benzo[a]anthracene 42 42 - 84 247 25.4 44 75 5 20 .26 t .10 c Benzo[a]pyrene - 1 - 1 46 2.1 1 100 
M Benzo[aJpyrene - - - - 9 0 s Benzo[aJpyrene 56 53 - 109 522 17.3 70 100 w Benzo[aJpyrene 42 42 - 84 247 25.4 44 100 c Benzo[bJfluoranthene - 1 - 1 46 2.1 1 100 
M Benzo[bJfluoranthene - - - - 9 0 s Benzo[bJfluoranthene 56 53 - 109 522 17.3 70 100 - - .72t.12 w Benzo[bJfluoranthene 42 42 - 84 247 25.4 44 n 16 7 .53 t .10 c Benzo[g,h,i]perylene - 1 - 1 46 2.1 1 100 
M Benzo[g,h,iJperylene - - - - 9 0 s Benzo[g,h,iJperylene 56 53 - 109 522 17.3 70 100 (') w Benzo[g,h,iJperylene 42 42 - 84 247 25.4 44 100 I ... c Benzo[kJfluoranthene - 1 - 1 46 2.1 1 100 "" 



C".l TABLE C-111 (cont) 
I .... 

O'l UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL 

NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO t SO 

---
M Benzo[klfluoranthene - - - - 9 0 -
s Benzo[klfluoranthene 56 53 - 109 522 17.3 70 100 - - .60 

w Benzo[k]fluoranthene 42 42 - 84 247 25.4 44 98 - 2 .18 

c Benzoic acid - 1 - 1 46 2.1 1 - - 100 

M Benzoic acid - - - - 9 0 

s Benzoic acid 56 53 - 109 522 17.3 70 74 1 24 .15 

w Benzoic acid 42 42 - 84 247 25.4 44 91 - 9 .62 t .36 

F Benzoquinone, 2,5-Di-t-butyl - - - - 6 0 

T Benzoquinone, 2,5-Di-t-butyl - - - - 2 0 

c Benzyl alcohol - 1 - 1 46 2.1 1 100 

M Benzyl alcohol - - - - 9 0 

s Benzyl alcohol 56 53 - 109 522 17.3 70 100 

w Benzyl alcohol 42 42 - 84 247 25.4 44 100 

T Biphenyl, 2,2•-diethyl-1,1'- - - - - 1 0 

c Bis(2-chloroethoxy)methane - 1 - 1 46 2.1 1 100 

M Bis(2-chloroethoxy)methane - - - - 9 0 

s Bis(2-chloroethoxy)methane 56 53 - 109 522 17.3 70 94 4 1 .63 t .12 

w Bis(2-chloroethoxy)methane 42 42 - 84 247 25.4 44 93 5 2 .56 t .20 

c Bis(2-chloroethyl)ether - 1 - 1 46 2.1 1 100 

M Bis(2-chloroethyl)ether - - - - 9 0 

s Bis(2-chloroethyl)ether 56 53 - 109 522 17.3 70 99 - 1 .46 

w Bis(2-chloroethyl)ether 42 43 - 85 251 25.3 44 98 - 2 .39 

c Bis(2-chloroisopropyl)ether - 1 - 1 46 2.1 1 100 

M Bis(2-chloroisopropyl)ether - - - - 9 0 

s Bis(2-chloroisopropyl)ether 56 53 - 109 522 17.3 68 100 

w Bis(2-chloroisopropyl)ether 42 42 - 84 247 25.4 44 100 

c Bis(2-ethylhexyl)phthalate - 1 - 1 46 2.1 1 100 

M Bis(2-ethylhexyl)phthalate - - - - 9 0 

s Bis(2-ethylhexyl)phthalate 56 53 - 109 522 17.3 70 97 - 3 

w Bis(2-ethylhexyl)phthalate 42 42 - 84 247 25.4 44 98 - 2 

w Bis(pentafluorophenyl)phenylph - - - - 1 0 

s Bisphenol A - - - - 3 0 

c Bromobenzene - 1 - 1 62 1.6 1 100 

M Bromobenzene - - - - 10 0 

s Bromobenzene 94 42 - 136 276 33.0 43 98 2 - .61 

T Bromobenzene 87 140 - 227 1325 14.6 140 94 5 1 .88 t .19 

w Bromobenzene 83 63 - 146 221 39.8 51 100 - - .93 

c Bromochloromethane - 1 - 1 62 1.6 1 100 - - .78 

M Bromochloromethane - - - - 10 0 

s Bromochloromethane 94 42 - 136 276 33.0 43 98 - 2 1.04 t .39 

w Bromochloromethane 83 63 - 146 221 39.8 51 100 - - 1.04 t .15 

> c Bromodichloromethane - 1 - 1 62 1.6 1 100 
'0 
'0 M Bromodichloromethane - - - - 10 0 .. 
::s s Bromodichloromethane 94 42 - 136 276 33.0 43 100 - - 1.25 t .28 
0. x· w Bromodichloromethane 83 63 - 146 221 39.8 57 100 - - 1.02 t .15 

C".l c Bromoform - 1 - 1 62 1.6 1 100 



> TABLE C-111 (cont) , , 
tD UNDER IIARNING OUT OF 
::l 
Q. CONTROL 2-3 CONTROL 
)<' 

0 
NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. IIITH CV (%) (%) (%) RATIO :t SD 

- --- --- -- --- -- -
M Bromoform - - - - 10 0 

s Bromoform 94 42 - 136 276 33.0 43 100 - - .91 :t .10 

II Bromoform 83 63 - 146 221 39.8 57 98 - 2 1.01 :t .20 

c Bromomethane - 1 - 1 62 1.6 1 100 

M Bromomethane - - - - 10 0 

s Bromomethane 94 42 - 136 276 33.0 43 100 

II Bromomethane 83 63 - 146 221 39.8 51 100 

c 4-Bromophenylphenyl ether - 1 - 1 46 2.1 1 100 

M 4-Bromophenylphenyl ether - - - - 9 0 

s 4-Bromophenylphenyl ether 56 53 - 109 522 17.3 70 100 

II 4-Bromophenylphenyl ether 42 42 - 84 247 25.4 44 100 

II Butanal - - - - 1 0 

c 2-Butanone - 1 - 1 62 1.6 1 - - 100 .33 

M 2-Butanone - - - - 10 0 

s 2-Butanone 94 42 - 136 276 33.0 43 44 26 30 .61 :t .19 

II 2-Butanone 83 63 - 146 221 39.8 51 59 20 22 1.21 :t 1.63 

T Butoxy-2-ethanol - - - - 3 0 

c Butyl benzyl phthalate - 1 - 1 46 2.1 1 100 

M Butyl benzyl phthalate - - - - 9 0 

s Butyl benzyl phthalate 56 53 - 109 522 17.3 70 100 

II Butyl benzyl phthalate 42 42 - 84 247 25.4 44 100 

c tert-Butylbenzene - 1 - 1 62 1.6 1 100 

c n-Butylbenzene - 1 - 1 62 1.6 1 100 

c sec-Butyl benzene - 1 - 1 62 1.6 1 100 

M n-Butylbenzene - - - - 10 0 

M sec-Butyl benzene - - - - 10 0 

M tert-Butylbenzene - - - - 10 0 

s tert-Butylbenzene 94 42 - 136 276 33.0 43 98 - 2 .80 :t .39 

s sec-Butylbenzene 94 42 - 136 276 33.0 43 100 - - .69 

s n-Butylbenzene 94 42 - 136 276 33.0 43 100 - - 1.02 :t .04 

w tert-Butylbenzene 83 63 - 146 221 39.8 51 96 2 2 . 73 :t .11 

w n-Butylbenzene 83 63 - 146 221 39.8 51 100 - - .84 

w sec-Butyl benzene 83 63 - 146 221 39.8 51 100 - - .70 

T Caprolactam - - - - 21 0 

c Carbon disulfide - 1 - 1 62 1.6 1 100 

M Carbon disulfide - - - - 10 0 

s Carbon disulfide 94 42 - 136 276 33.0 43 100 - - 1.18 :t .39 

w Carbon disulfide 83 63 - 146 221 39.8 51 98 2 - .70 :t .13 

c Carbon tetrachloride - 1 - 1 62 1.6 1 100 

M Carbon tetrachloride - - - - 10 0 

s Carbon tetrachloride 94 42 - 136 276 33.0 43 100 - - 1.11 :t .13 

T Carbon tetrachloride 87 158 - 245 1327 15.6 157 92 4 4 .85 :t .23 

w Carbon tetrachloride 83 63 - 146 221 39.8 57 91 2 7 .76 :t .27 

T Carbonodithioic acid, 
0 O,S-Dimethyl ester - - - - 1 0 

I .... s Cedrol - - - - 6 0 
-4 



0 TABLE C-111 (cont) I ,_. 
00 

UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. \liTH CV (%) (%) (%) RATIO :1: SO 

---
T Chlorinated compounds - - - - 14 0 -c 4-Chloro-3-methylphenol - 1 - 1 56 1.8 1 100 M 4-Chloro-3-methylphenol - - - - 9 0 s 4-Chloro-3-methylphenol 56 53 - 109 582 15.8 70 96 1 3 • 78 :1: .15 II 4-Chloro-3-methylphenol 71 42 - 113 247 31.4 44 89 7 5 .72 :1: .19 c 4-Chloroaniline - 1 - 1 46 2.1 1 100 M 4-Chloroaniline - - - - 9 0 s 4-Chloroaniline 56 53 - 109 522 17.3 70 79 3 19 .27 :1: .10 II 4-Chloroaniline 42 42 - 84 247 25.4 44 82 9 9 .61 :1: .21 c Chlorobenzene - 1 - 1 71 1.4 1 100 M Chlorobenzene - - - - 14 0 s Chlorobenzene 94 42 - 136 324 29.6 43 100 - - 1.08:!:.11 T Chlorobenzene 87 140 - 227 1325 14.6 140 94 4 2 .82 :1: .16 II Chlorobenzene 83 63 - 146 287 33.7 57 100 - - .84 :1: .12 c Chlorodibromomethane - 1 - 1 62 1.6 1 100 M Chlorodibromomethane - - - - 10 0 s Chlorodibromomethane 94 42 - 136 276 33.0 43 100 - - 1.35 :1: .39 II Chlorodibromomethane 83 63 - 146 221 39.8 57 100 - - .95 :1: .17 c Chloroethane - 1 - 1 62 1.6 1 100 M Chloroethane - - - - 10 0 s Chloroethane 94 42 - 136 276 33.0 43 100 II Chloroethane 83 63 - 146 221 39.8 51 100 c Chloroform - 1 - 1 62 1.6 1 100 M Chloroform - - - - 10 0 s Chloroform 94 42 - 136 276 33.0 43 100 - - .95 :1: .17 T Chloroform 87 150 - 237 1330 15.1 150 95 3 2 .91 :1: .30 II Chloroform 83 63 - 146 221 39.8 57 100 - - .91 :1: .17 c Chloromethane - 1 - 1 62 1.6 1 100 M Chloromethane - - - - 10 0 s Chloromethane 94 42 - 136 276 33.0 43 98 - 2 II Chloromethane 83 63 - 146 221 39.8 51 100 c 2-Chloronaphthalene - 1 - 1 46 2.1 1 100 M 2-Chloronaphthalene - - - - 9 0 s 2-Chloronaphthalene 56 53 - 109 522 17.3 70 93 6 1 .56 :1: .06 II 2-Chloronaphthalene 42 42 - 84 247 25.4 44 98 - 2 .58 :1: .12 c a-Chlorophenol - 1 - 1 56 1.8 1 100 M a-Chlorophenol - - - - 9 0 s a-Chlorophenol 56 53 - 109 582 15.8 70 84 13 3 .58 :1: .11 II a-Chlorophenol 71 42 - 113 247 31.4 44 89 7 5 .60 :!: .13 c 4-Chlorophenylphenyl ether - 1 - 1 46 2.1 1 100 M 4-Chlorophenylphenyl ether - - - - 9 0 > s 4-Chlorophenylphenyl ether 56 53 - 109 522 17.3 70 100 'C 

'C II 4-Chlorophenylphenyl ether 42 42 - 84 247 25.4 44 100 "' :::! c o-Chlorotoluene - 1 - 1 62 1.6 1 100 - - .67 p. 
c p-Chlorotoluene 1 1 62 1.6 1 100 .63 

x· - - - -0 M o-Chlorotoluene - - - - 10 0 



> TABLE C-111 (cont) , , .. 
:::1 

UNDER WARNING OUT OF p.. 
>(" 

CONTROL 2-3 CONTROL Q NO. NO. NO. TOTAL NO. X QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO t SO -- -- -- -- --- -- -- --- --- --
M p-Chlorotoluene - - - - 10 0 s o-Chlorotoluene 94 42 - 136 276 33.0 43 88 7 5 .95 t .33 s p-Chlorotoluene 94 42 - 136 276 33.0 43 84 - 16 .73 t .35 w o-Chlorotoluene 83 63 - 146 221 39.8 51 84 16 - .72t.13 w p-Chlorotoluene 83 63 - 146 221 39.8 51 90 4 6 .72t.13 c Chrysene - 1 - 1 46 2.1 1 100 
M Chrysene - - - - 9 0 s Chrysene 56 53 - 109 522 17.3 70 96 - 4 .85 t .20 w Chrysene 42 42 - 84 247 25.4 44 75 5 20 .28 t .09 M Cyclic Hydrocarbons - - - - 2 0 s Cyclic Hydrocarbons - - - - 6 0 
M Cyclohexanol - - - - 1 0 w Cyclohexanol - - - - 1 0 w Cyclohexylamine - - - - 2 0 
T 2,4-D (sec-butyl ester) - 2 - 2 1 66.7 
M Di(2-ethylhexyl) sebacate 

(DEHS) (DOS) - - - - 2 0 c Di-n-butyl phthalate - 1 - 1 46 2.1 1 100 
M Di-n-butyl phthalate - - - - 9 0 s Di-n-butyl phthalate 56 53 - 109 522 17.3 70 94 - 6 w Di-n-butyl phthalate 42 42 - 84 247 25.4 44 100 c Di-n-octyl phthalate - 1 - 1 46 2.1 1 100 
M Di-n-octyl phthalate - - - - 10 0 s Di-n-octyl phthalate 56 53 - 109 522 17.3 70 99 1 - .52 w Di-n-octyl phthalate 42 42 - 84 247 25.4 44 98 - 2 .17 c Dibenzo[a,hJanthracene - 1 - 1 46 2.1 1 100 
M Dibenzo[a,hJanthracene - - - - 9 0 s Dibenzo[a,hJanthracene 56 53 - 109 522 17.3 70 100 w Dibenzo[a,hJanthracene 42 42 - 84 247 25.4 44 100 c Dibenzofuran - 1 - 1 46 2.1 1 100 
M Dibenzofuran - - - - 9 0 s Dibenzofuran 56 53 - 109 522 17.3 70 96 3 1 .65 t .11 w Dibenzofuran 42 42 - 84 247 25.4 44 95 2 2 .63 t .09 c 1,2-Dibromo-3-chloropropane - 1 - 1 62 1.6 1 100 
M 1,2-Dibromo-3-chloropropane - - - - 10 0 s 1,2-Dibromo-3-chloropropane 94 42 - 136 276 33.0 43 100 - - 1.42 t .40 w 1,2-Dibromo-3-chloropropane 83 65 - 148 221 40.1 53 98 - 2 1.12 t .28 c Dibromomethane - 1 - 1 62 1.6 1 100 
M Dibromomethane - - - - 10 0 s Dibromomethane 94 42 - 136 276 33.0 43 98 2 - .98 t .36 w Dibromomethane 83 63 - 146 221 39.8 51 100 - - .95 t .07 c a-Dichlorobenzene (1,2) - 2 - 2 108 1.8 2 100 
M a-Dichlorobenzene (1,2) - - - - 19 0 s a-Dichlorobenzene (1,2) 150 95 - 245 798 23.5 113 88 4 8 .52 t . 14 Q w a-Dichlorobenzene (1,2) 125 105 - 230 468 33.0 100 87 3 10 .61 t .38 

I ..... c m-Dichlorobenzene (1,3) - 2 - 2 108 1.8 2 100 <0 



0 TABLE C-III (cont) 
I 

I» 
0 UNDER WARNING OUT OF 

CONTROL 2-3 CONTROL 

NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :t: SO 

--- --- -- --- -- -- --- --- --
M m-Dichlorobenzene (1,3) - - - - 19 D 

s m-Dichlorobenzene (1,3) 150 95 - 245 798 23.5 113 92 2 6 .73 :1: .30 

w m-Dichlorobenzene (1,3) 125 105 - 230 468 33.0 99 93 2 5 .70 :1: .22 

c p-Dichlorobenzene (1,4) - 2 - 2 '118 1.7 2 50 50 - .56 

M p-Dichlorobenzene (1,4) - - - - 19 0 

s p-Dichlorobenzene (1,4) 150 95 - 245 858 22.2 113 90 5 4 .78 :1: .25 

w p-Dichlorobenzene (1,4) 154 105 - 259 468 35.6 100 85 10 5 .70 :1: .17 

c 3,3'-Dichlorobenzidine - 1 - 1 46 2.1 1 100 

M 3,3'-Dichlorobenzidine - - - - 9 0 

s 3,3'-Dichlorobenzidine 56 53 - - 109 522 17.3 70 100 

w 3,3'-Dichlorobenzidine 42 42 - 84 247 25.4 44 100 

c Dichlorodifluoromethane - 1 - 1 62 1.6 1 100 

M Dichlorodifluoromethane - - - - 10 0 

s Dichlorodifluoromethane 94 42 - 136 276 33.0 43 100 

w Dichlorodifluoromethane 83 63 - 146 221 39.8 51 100 

c 1,1-Dichloroethane - 1 - 1 71 1.4 1 100 

c 1,2-Dichloroethane - 1 - 1 62 1.6 1 100 

M 1,2-Dichloroethane - - - - 10 0 

M 1,1-Dichloroethane - - - - 15 0 

s 1,2-Dichloroethane 94 42 - 136 276 33.0 43 100 - - 1.36 :1: .32 

s 1,1-Dichloroethane 94 42 - 136 324 29.6 43 98 2 - 1.10 :1: .51 

T 1, 1-Dichloroethane - - - - 6 0 

T 1,2-Dichloroethane - 19 1 20 5 80.0 19 100 - - .99 :1: .08 

w 1,2-Dichloroethane 83 63 - 146 221 39.8 57 100 - - 1.04 :1: .14 

w 1,1-Dichloroethane 83 63 - 146 287 33.7 51 100 - - 1.17 :1: .29 

c 1, 1-Dichloroethene - 1 - 1 62 1.6 1 100 

c trans-1,2-Dichloroethene - 1 - 1 62 1.6 1 100 

M trans-1,2-Dichloroethene - - - - 10 0 

M 1,1-Dichloroethene - - - - 10 0 

s 1, 1-Dichloroethene 94 42 - 136 276 33.0 43 100 - - 1.47 :1: .24 

s trans-1,2-Dichloroethene 94 42 - 136 276 33.0 43 100 

T 1, 1-Dichloroethene - - - - 5 0 

w 1, 1-Dichloroethene 83 63 - 146 221 39.8 52 98 - 2 1.03 :1: .18 

w trans-1,2-Dichloroethene 83 63 - 146 221 39.8 52 98 - 2 1.20 :1: .25 

c cis-1,2-Dichloroethylene - 1 - 1 62 1.6 1 100 

M cis-1,2-Dichloroethylene - - - - 10 0 

s cis-1,2-Dichloroethylene 94 42 - 136 276 33.0 43 100 - - 1.42 :1: .24 

w cis-1,2-Dichloroethylene 83 63 - 146 221 39.8 52 100 - - .85 :1: .16 

c 2,4-Dichlorophenol - 1 - 1 46 2.1 1 100 

M 2,4-Dichlorophenol - - - - 9 0 

s 2,4-Dichlorophenol 56 53 - 109 522 17.3 70 87 7 6 .56 :1: .10 

> w 2,4-Dichlorophenol 42 42 - 84 247 25.4 44 91 5 5 .62 :1: .20 

'0 
'0 c 1,2-Dichloropropane - 1 - 1 62 1.6 1 100 
tD ::s c 2,2-Dichloropropane - 1 - 1 62 1.6 1 100 
a. x· c 1,3-Dichloropropane - 1 - 1 62 1.6 1 100 - - .64 

0 M 1,3-Dichloropropane - - - - 10 0 



> TABLE C-III (cont) "0 
"0 .. 
::s UNDER WARNING OUT OF 0. 
><. CONTROL 2-3 CONTROL 
() NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :t SO 

-- -- -- -- --- -- -- --- -
M 1,2-Dichloropropane - - - - 10 0 
M 2,2-Dichloropropane - - - - 10 0 
s 1,3-Dichloropropane 94 42 - 136 276 33.0 43 98 - 2 1.12 :t .25 
s 2,2-Dichloropropane 94 42 - 136 276 33.0 43 100 - - 1.54 
s 1,2-Dichloropropane 94 42 - 136 276 33.0 43 98 - 2 .91 :t .38 
w 2,2-Dichloropropane 83 63 - 146 221 39.8 51 98 - 2 .62 :t .20 
w 1,3-Dichloropropane 83 63 - 146 221 39.8 51 100 - - .96 :t .21 
w 1,2-Dichloropropane 83 63 - 146 221 39.8 52 100 - - .79 :t .08 
c 1,1-Dichloropropene - 1 - 1 62 1.6 1 100 
c trans-1,3-Dichloropropene - 1 - 1 62 1.6 1 100 
c cis-1,3-Dichloropropene - 1 - 1 62 1.6 1 100 
M 1,1-Dichloropropene - - - - 10 0 
M cis-1,3-Dichloropropene - - - - 10 0 
M trans-1,3-Dichloropropene - - - - 10 0 
s 1,1-Dichloropropene 94 42 - 136 276 33.0 43 100 
s cis-1,3-Dichloropropene 94 42 - 136 276 33.0 43 100 
s trans-1,3-Dichloropropene 94 42 - 136 276 33.0 43 100 
w cis-1,3-Dichloropropene 83 63 - 146 221 39.8 51 98 - 2 1.22 
w trans-1,3-Dichloropropene 83 63 - 146 221 39.8 51 98 - 2 
w 1,1-Dichloropropene 83 63 - 146 221 39.8 51 100 - - .90 
w 1,2-Diethoxyethane - - - - 1 0 
c Diethyl phthalate - 1 - 1 46 2.1 1 100 
M Diethyl phthalate - - - - 9 0 
s Diethyl phthalate 56 53 - 109 522 17.3 71 97 1 1 • 77 :t .11 
w Diethyl phthalate 42 42 - 84 247 25.4 44 91 - 9 .21 :t .02 
w N,N-Diethyl-2-aminoethanol - - - - 2 0 
s Diethylene glycol - - - - 1 0 
M Dimethoxymethane - - - - 1 0 
T Dimethyl disulfide - - - - 1 0 
c Dimethyl phthalate - 1 - 1 46 2.1 1 100 
M Dimethyl phthalate - - - - 9 0 
s Dimethyl phthalate 56 53 - 109 522 17.3 70 100 
w Dimethyl phthalate 42 42 - 84 247 25.4 44 100 
s 4,4-Dimethyl-1-pentene 1 - - 1 - 100.0 
T n,n-Dimethylacetamide - - - - 1 0 
M Dimethylnaphthalenes - - - - 1 0 
c 2,4-Dimethylphenol - 1 - 1 46 2.1 1 100 
M 2,4-Dimethylphenol - - - - 9 0 
s 2,4-Dimethylphenol 56 53 - 109 522 17.3 70 84 7 9 .44 t .09 
w 2,4-Dimethylphenol 42 42 - 84 247 25.4 44 91 2 7 .62 :t .40 
c 2,4-Dinitrophenol - 1 - 1 46 2.1 1 100 
M 2,4-Dinitrophenol - - - - 9 0 
s 2,4-Dinitrophenol 56 53 - 109 522 17.3 70 87 1 11 .54 :t .23 
w 2,4-Dinitrophenol 42 42 - 84 247 25.4 44 84 2 14 .49 :t .26 

() c 2,4-Dinitrotoluene - 1 - 1 56 1.8 1 100 I 

"" c 2,6-Dinitrotoluene - 1 - 1 46 2.1 1 100 .... 



(l TABLE C-111 (cont) 
I , , 

UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL 

NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 
MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :1: SO 

---
M 2,4-Dinitrotoluene - - - - 9 0 
M 2,6-Dinitrotoluene - - - - 9 0 
s 2,6-Dinitrotoluene 56 53 - 109 522 17.3 69 100 
s 2,4-Dinitrotoluene 56 53 - 109 582 15.8 70 91 6 3 .60 :1: .08 
w 2,4-Dinitrotoluene 71 42 - 113 247 31.4 44 98 2 - .68 :1: .06 
w 2,6-Dinitrotoluene 42 42 - 84 247 25.4 44 100 
M 1,4-Dioxane - - - - 1 0 
T 1,4-Dioxane - - - - 13 0 
M 1,3-Dioxane-4,6-dione, 

2,2-Dimethyl- - - - - 1 0 
M 1,3-Dioxolane, 2,2-Dimethyl - - - - 1 0 
M n-Dodecane - - - - 1 0 
M Epichlorohydrin - - - - 1 0 
T Epichlorohydrin - 1 1 2 3 40.0 2 100 - - .99 
M Epon resin - - - - 1 0 
M Esters - - - - 18 0 
s Esters - - - - 4 0 
M Ethanol - - - - 1 0 
T Ethanol - 1 - 1 17 5.6 1 100 - - .84 
M Ethanol, 1-Methoxy-, Acetate - - - - 1 0 
c Ethyl benzene - 1 - 1 62 1.6 1 100 
M Ethyl benzene - - - - 10 0 
s Ethyl benzene 94 42 - 136 276 33.0 43 98 - 2 .97 :1: .16 
T Ethyl benzene 87 140 - 227 1325 14.6 140 99 1 - .96 :1: .22 
w Ethyl benzene 83 63 - 146 221 39.8 56 95 2 4 .77 :1: .17 
c Ethy':ene dibromide - 1 - 1 62 1.6 1 100 
M Ethylene dibromide - - - - 10 0 
s Ethylene dibromide 94 42 - 136 276 33.0 43 100 - - 1.95 
w Ethylene dibromide 83 65 - 148 221 40.1 53 100 - - .81 :1: .06 
c Fluoranthene - 1 - 1 46 2.1 1 100 
M Fluoranthene - - - - 9 0 
s Fluoranthene 56 53 - 109 522 17.3 70 100 
w Fluoranthene 42 42 - 84 247 25.4 44 100 
c Fluorene - 1 - 1 46 2.1 1 100 - - .72 
M Fluorene - - - - 9 0 
s Fluorene 56 53 - 109 522 17.3 70 99 - 1 .81 :1: • 11 
w Fluorene 42 42 - 84 247 25.4 45 93 4 2 .94 :1: .65 
T Formaldehyde - 4 4 8 15 34.8 8 100 - - .92 :1: .13 
c Halogenated hydrocarbons - - - - 1 0 
M Halogenated hydrocarbons - - - - 6 0 
T Halogenated hydrocarbons - - - - 1 0 

> c Hexachlorobenzene - 1 - 1 46 2.1 1 100 - - .76 
'0 
'0 M Hexachlorobenzene - - - - 9 0 
~ ::s s Hexachlorobenzene 56 53 - 109 522 17.3 70 97 1 1 .78 :1: .14 
p.. 

w Hexachlorobenzene 42 42 84 247 25.4 44 80 14 7 .67 :1: .35 )(' -
(l c Hexachlorobutadiene - 1 - 1 46 2.1 1 100 - - .68 



~ 
TABLE C-111 (cont) 

'0 .. WARNING 
::s UNDER ClJT OF 
0.. CONTROL 2-3 CONTROL 
x· 
0 NO. NO. NO. TOTAL NO. X QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :t SO 

- -- --- --- -
M Hexachlorobutadiene - - - - 9 0 
s Hexachlorobutadiene 59 53 - 112 522 17.7 71 83 8 8 .56 :t .17 

w Hexachlorobutadiene 42 42 - 84 247 25.4 44 73 2 25 .39 :t .30 

c Hexachlorocyclopentadiene - 1 - 1 46 2.1 1 100 

M Hexachlorocyclopentadiene - - - - 9 0 
s Hexachlorocyclopentadiene 56 53 - 109 522 17.3 70 100 

w Hexachlorocyclopentadiene 42 42 - 84 247 25.4 44 100 

c Hexachloroethane - 1 - 1 46 2.1 1 100 

M Hexachloroethane - - - - 10 0 
s Hexachloroethane 56 53 - 109 522 17.3 70 79 4 17 .41 :t .09 

w Hexachloroethane 42 42 - 84 247 25.4 44 84 2 14 .41 :t .23 

T Hexane - 1 1 2 2 50.0 2 100 - - 1.00 

c 2-Hexanone - 1 - 1 62 1.6 1 - - 100 .44 

M 2-Hexanone - - - - 10 0 

s 2-Hexanone 94 42 - 136 276 33.0 43 72 19 9 .74 :t .23 

w 2-Hexanone 83 63 - 146 221 39.8 51 82 14 4 .80 :t .26 

M 3-Hexen-2-one, 5-methyl - - - - 2 0 
T Hydrocarbon, Terpene - - - - 9 0 

F Hydrocarbons - - - - 3 0 
M Hydrocarbons - - - - 6 0 

T Hydrocarbons - - - - 3 0 
M lndene - - - - 1 0 

c Indeno[1,2,3-cdlpyrene - 1 - 1 46 2.1 1 100 

M Indeno[1,2,3-cdlpyrene - - - - 9 0 

s Indeno[1,2,3-cdlpyrene 56 53 - 109 522 17.3 70 100 

w Indeno[1,2,3-cdlpyrene 42 42 - 84 247 25.4 44 100 

c Isophorone - 1 - 1 46 2.1 1 100 

M Isophorone - - - - 9 0 

s Isophorone 56 53 - 109 522 17.3 70 100 - - .82 :t .15 

w Isophorone 42 42 - 84 247 25.4 44 100 - - .90 :t .14 

c Isopropyl benzene - 1 - 1 62 1.6 1 100 

M Isopropyl benzene - - - - 10 0 

s Isopropyl benzene 94 42 - 136 276 33.0 43 100 - - .74 

w Isopropyl benzene 83 63 - 146 221 39.8 51 98 - 2 .48 

c 4-Isopropyltoluene - 1 - 1 62 1.6 1 100 

M 4-Isopropyltoluene - - - - 10 0 

s 4-Isopropyltoluene 94 42 - 136 276 33.0 43 100 

w 4-Isopropyltoluene 83 63 - 146 221 39.8 51 98 - 2 .80 

c a-Limonene - - - - 1 0 

M a-Limonene - - - - 1 0 

M Methanamine, N-Methoxy- - - - - 1 0 

M Methane - - - - 6 0 

T Methoxyethane - - - - 1 0 

w 1-ethoxy-1Methoxyethane - - - - 1 0 
0 w Methyl ether - - - - 1 0 
I ... c Methyl iodide - 1 - 1 62 1.6 1 100 

c.o 



0 
TABLE C-111 (cont) I 

1:-.> 

"" UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :t SO -- -- -- --- -- -- --- -

M Methyl iodide - - - - 10 0 s Methyl iodide 94 42 - 136 276 33.0 43 100 w Methyl iodide 83 63 - 146 221 39.8 51 100 T Methyl methacrylate - - - - 1 0 M 2-Methyl-1-propene - - - - 2 0 c 4-Methyl-2-pentanone - 1 - 1 62 1.6 1 - 100 - .57 M 4-Methyl-2-pentanone - - - - 10 0 s 4-Methyl-2-pentanone 94 42 - 136 276 33.0 43 100 - - 1.09 :t .27 w 4-Methyl-2-pentanone 83 63 - 146 221 39.8 51 98 - 2 1.07 :t .33 M 2-Methyl-2-propanol - - - - 1 0 c 2-Methyl-4,6-dinitrophenol - 1 - 1 46 2.1 1 100 M 2-Methyl-4,6-dinitrophenol - - - - 9 0 s 2-Methyl-4,6-dinitrophenol 56 53 - 109 522 17.3 70 89 7 4 .55 :t .13 w 2-Methyl-4,6-dinitrophenol 42 42 - 84 247 25.4 44 98 2 - .97 :t .47 c Methylene chloride - 1 - 1 62 1.6 1 100 - - .73 M Methylene chloride - - - - 10 0 s Methylene chloride 94 42 - 136 276 33.0 43 93 2 5 1.01 :t .31 T Methylene chloride - 5 - 5 37 11.9 5 100 - - .98 :t .14 w Methylene chloride 83 63 - 146 221 39.8 56 98 - 2 .91 :t .17 c 2-Methylnaphthalene - 1 - 1 46 2.1 1 100 M 2-Methylnaphthalene - - - - 10 0 M 1-Methylnaphthalene - - - - 1 0 s 2-Methylnaphthalene 56 53 - 109 522 17.3 70 100 w 2-Methylnaphthalene 42 42 - 84 247 25.4 44 100 c 4-Methylphenol - 1 - 1 46 2.1 1 100 c 2-Methylphenol - 1 - 1 46 2.1 1 100 - - .68 M 4-Methylphenol - - - - 9 0 
M 2-Methylphenol - - - - 9 0 s 4-Methylphenol 56 53 - 109 522 17.3 70 99 - 1 s 2-Methylphenol 56 53 - 109 522 17.3 70 81 11 7 .56 :t .14 w 2-Methylphenol 42 42 - 84 247 25.4 44 82 9 9 .79 :t .77 w 4-Methylphenol 42 42 - 84 247 25.4 44 100 w 2-Methylpropanal - - - - 1 0 M 2-Methylsuccinic anhydride - - - - 1 0 
F Mineral oil - - - - 2 0 T Mineral spirits - - - - 4 0 w Morphol ine - - - - 2 0 c Naphthalene - 1 - 1 46 2.1 1 100 M Naphthalene - - - - 10 0 s Naphthalene 61 53 - 114 522 17.9 71 90 7 3 .55 :t .09 T Naphthalene - - - - 1 0 > w Naphthalene 43 42 - 85 247 25.6 45 93 2 4 .64 :t .30 , , c 4-Nitroaniline - 1 - 1 46 2.1 1 100 ~ 

2-Nitroanil ine 1 1 46 2.1 1 100 
::s c - -c.. c 3-Nitroaniline 1 1 46 2.1 1 100 x· - - - -
0 M 2-Nitroaniline - - - - 9 0 



> TABLE C-111 (cont) 

"' "' .. 
::s 

UNDER WARNING OUT OF 
p.. 
)<" 

CONTROL 2-3 CONTROL 

0 
NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :1: SO 

-- -- --- -- --- -- -
M 4-Nitroaniline - - - - 9 0 

M 3-Nitroaniline - - - - 9 0 

s 4-Nitroani line 56 53 - 109 522 17.3 70 100 

s 2-Nitroaniline 56 53 - 109 522 17.3 70 96 3 1 .63 :1: .10 

s 3-Nitroaniline 56 53 - 109 522 17.3 70 81 6 13 .42 :1: .11 

w 3-Nitroaniline 42 42 - 84 247 25.4 44 84 7 9 .96 :1: 1.12 

w 4-Ni troani line 42 42 - 84 247 25.4 44 100 

w 2-Nitroaniline 42 42 - 84 247 25.4 44 95 - 5 .53 :1: .21 

c Nitrobenzene - 1 - 1 46 2.1 1 100 

M Nitrobenzene - - - - 9 0 

s Nitrobenzene 56 53 - 109 522 17.3 70 100 

w Nitrobenzene 42 42 - 84 247 25.4 44 100 

M Nitrogenous Hydrocarbon - - - - 3 0 

s Nitrogenous Hydrocarbon - - - - 3 0 

c 4-Nitrophenol - 1 - 1 56 1.8 1 100 

c 2-Nitrophenol . 1 - 1 46 2.1 1 100 - - .63 

M 4-Nitrophenol - - - - 9 0 

M 2-Nitrophenol - - - - 9 0 

s 4-Nitrophenol 56 53 - 109 582 15.8 70 89 10 1 .59 :1: .13 

s 2-Nitrophenol 56 53 - 109 522 17.3 70 77 9 14 .so :1: .10 

w 4-Nitrophenol 71 42 - 113 247 31.4 44 95 2 2 .68 :1: .09 

w 2-Nitrophenol 42 42 - 84 247 25.4 44 75 5 20 .60 :1: .52 

c N-Nitrosodi-n-propylamine - 1 - 1 56 1.8 1 100 

M N-Nitrosodi-n-propylamine - - - - 9 0 

s N-Nitrosodi-n-propylamine 56 53 - 109 582 15.8 70 100 

w N-Nitrosodi-n-propylamine 71 42 - 113 247 31.4 44 100 

c N-Nitrosodimethylamine - 1 - 1 46 2.1 1 100 

M N-Nitrosodimethylamine - - - - 9 0 

s N-Nitrosodimethylamine 56 53 - 109 522 17.3 67 100 

w N-Nitrosodimethylamine 42 42 - 84 247 25.4 44 100 

c N-Nitrosodiphenylamine - 1 - 1 46 2.1 1 100 

M N-Nitrosodiphenylamine - - - - 9 0 

s N-Nitrosodiphenylamine 56 53 - 109 522 17.3 70 99 1 - . 71 :1: .11 

w N-Nitrosodiphenylamine 42 42 - 84 247 25.4 44 98 - 2 .72 :1: .22 

w Octadecylamine - - - - 2 0 

M Oxidized Aliphatic Hydrocarbon - - - - 2 0 

M Oxygenated Hydrocarbon - - - - 5 0 

s Oxygenated Hydrocarbon - - - - 5 0 

c Pentachlorophenol - 1 - 1 56 1.8 1 100 

M Pentachlorophenol - - - - 9 0 

s Pentachlorophenol 56 53 - 109 582 15.8 70 100 

w Pentachlorophenol 71 42 - 113 247 31.4 44 100 

M 3-Pentene-2-one - - - - 1 0 

s Petroleum Hydrocarbons, Total - - - - 49 0 

0 c Phenanthrene - 1 - 1 46 2.1 1 100 
I 
~ M Phenanthrene - - - - 9 0 

"" 



0 TABLE C-111 (cont) I 

"" "' UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :1: SO -- --- -- --- -- -- --- --- --s Phenanthrene 56 53 - 109 522 17.3 70 99 w Phenanthrene 42 42 - 84 247 25.4 45 100 c Phenol - 1 - 1 56 1.8 1 100 M Phenol - - - - 10 0 s Phenol 56 53 - 109 582 15.8 70 94 3 3 .55 :1: .09 w Phenol 71 42 - 113 247 31.4 44 84 2 14 .82 :1: .41 M Phenol, 2,3',5' ,6-tetra-

t·buty-4,4'-methylenedi- . - - - 1 0 F Phosphate Esters - . - - 6 0 F Phosphate Esters - - - - 6 0 T Phosphate Esters - - - - 2 0 F Phthalate ester - - - - 6 0 M Phthalate ester - - - - 2 0 T Phthalate ester . - - - 3 0 M Phthalic anhydride - - - - 1 0 s Phthalic anhydride - - - - 1 0 s alpha-Pinene - - - - 1 0 M 1,2-Propanediol . - - . 2 0 T 2-Propanol - - - - 2 0 w 2-Propanol . - - . 2 0 c Propyl benzene - 1 - 1 62 1.6 1 100 M Propyl benzene - - - - 10 0 s Propyl benzene 94 42 - 136 276 33.0 43 98 - 2 .79 :1: .37 w Propyl benzene 83 63 - 146 221 39.8 51 98 - 2 .75 :1: .08 c Pyrene - 1 - 1 56 1.8 1 100 M Pyrene - - - . 9 0 s Pyrene 56 53 - 109 582 15.8 70 99 1 - .68 :1: .07 w Pyrene 71 42 - 113 247 31.4 44 82 14 5 .51 :1: .09 c Saturated Hydrocarbons - - - - 3 0 M Saturated Hydrocarbons - - - - 34 0 s Saturated Hydrocarbons - - - - 53 0 w Saturated Hydrocarbons - - - - 2 0 w Silicone oligomers - - - - 1 0 c Styrene - 1 - 1 62 1.6 1 100 M Styrene - - - - 10 0 s Styrene 94 42 - 136 276 33.0 43 100 - - .86 :1: .11 w Styrene 83 63 - 146 221 39.8 52 90 4 6 .62 :1: .20 M Terpene Hydrocarbons - - - - 1 0 s Terpene Hydrocarbons - - - - 9 0 T Terpene Hydrocarbons - - - - 20 0 c 1,1, 1,2-Tetrachloroethane - 1 - 1 62 1.6 1 100 > c 1,1,2,2-Tetrachloroethane - 1 - 1 62 1.6 1 100 'tl M 1,1,2,2-Tetrachloroethane - - - - 10 0 'tl .. M 1,1,1,2-Tetrachloroethane ::s - - - - 10 0 0.. s 1,1, 1,2-Tetrachloroethane 94 42 - 136 276 33.0 43 100 ><. 
0 s 1,1,2,2-Tetrachloroethane 94 42 - 136 276 33.0 43 100 



> TABLE C-111 (cont) 
'tl 
'tl 
tD UNDER ::s WARNING OUT OF 
0. CONTROL 2-3 CONTROL x· 
0 NO. NO. NO. TOTAL NO. X QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 

MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (X) RATIO t SD 

--- -- -- --- -- -- --- --- --
w 1,1,1,2-Tetrachloroethane 83 63 - 146 221 39.8 51 100 - - 1.12 
w 1,1,2,2-Tetrachloroethane 83 63 - 146 221 39.8 51 100 
c Tetrachloroethylene - 1 - 1 62 1.6 1 100 - - .79 
M Tetrachloroethylene - - - - 10 0 
s Tetrachloroethylene 94 42 - 136 276 33.0 43 98 . 2 .85 t .38 
T Tetrachloroethylene 87 149 - 236 1331 15.1 148 97 3 1 11.81 t 2.36 

w Tetrachloroethylene 83 63 - 146 221 39.8 57 95 5 - .n t .22 

s Tetrahydrofuran - - - - 1 0 
T Thiophene - - - - 2 0 
c Toluene - 1 - 1 71 1.4 1 100 
M Toluene - - - - 15 0 
s Toluene 94 42 - 136 324 29.6 43 100 - - 1.05 t .22 

T Toluene 87 149 - 236 1374 14.7 148 95 5 1 .92 t .21 
w Toluene 83 63 - 146 287 33.7 56 98 2 - .80 t .13 

F Total organics, Identification - - - - 8 0 
M Total organics, Identification - - - - 13 0 
T Total organics, Identification - - - - 117 0 
w Total organics, Identification - - - - 1 0 
w Tribromoethene - - - - 2 0 
c 1,1,2-Trichloro-1,2,2-

t r i fl uoroethane - 1 - 1 62 1.6 1 100 
M 1,1,2-Trichloro-1,2,2-

tri fluorethane - - - - 10 0 
s 1,1,2-Trichloro-1,2,2-

tri fluorethane 94 42 - 136 276 33.0 43 100 
T 1,1,2-Trichloro-1,2,2-

tri fluorethane - 1 1 2 15 11.8 2 100 - - .94 
w 1,1,2-Trichloro-1,2,2-

trifluorethane 83 63 - 146 222 39.7 51 100 
c 1,2,4-Trichlorobenzene - 1 - 1 56 1.8 1 100 
M 1,2,4-Trichlorobenzene - - - - 9 0 
s 1,2,4-Trichlorobenzene 59 53 - 112 582 16.1 71 90 6 4 .58 t .11 

w 1,2,4-Trichlorobenzene 71 43 - 114 247 31.6 45 78 7 16 .47 t .21 

c 1,1,1-Trichloroethane - 1 - 1 62 1.6 1 100 
c 1,1,2-Trichloroethane - 1 - 1 62 1.6 1 100 
M 1,1,1-Trichloroethane - - - - 12 0 
M 1,1,2-Trichloroethane - - - - 10 0 
s 1,1,1-Trichloroethane 94 42 - 136 276 33.0 43 100 
s 1,1,2-Trichloroethane 94 42 - 136 276 33.0 43 100 
T 1, 1,1-Trichloroethane 87 152 1 240 1382 14.8 152 95 4 1 .91 t .25 

w 1,1,1-Trichloroethane 83 63 - 146 221 39.8 57 98 - 2 .92 t .11 

w 1,1,2-Trichloroethane 83 63 - 146 221 39.8 51 100 - - .96 

c Trichloroethene - 1 - 1 71 1.4 1 100 
M Trichloroethene - - - - 14 0 

0 s Trichloroethene 94 42 - 136 324 29.6 43 98 - 2 .85 t .42 
I ,.. T Trichloroethene 87 158 - 245 1338 15.5 156 97 3 - .96 t .19 
~ 



0 TABLE C-III (cont) I 
too 
00 

UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL 

NO. NO. NO. TOTAL NO. % QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 
MATRIX ANALYSIS BLANKS BLINDS OPENS NO. QCS SAMP. SAMP. WITH CV (%) (%) (%) RATIO :t SO 

-
II Trichloroethene 83 63 - 146 287 33.7 57 98 2 - .79 :t .12 c Trichlorofluoromethane - 1 - 1 62 1.6 1 100 
M Trichlorofluoromethane - - - - 16 0 
s Trichlorofluoromethane 94 42 - 136 276 33.0 43 100 
T Trichlorofluoromethane - - - - 2 0 
II Trichlorofluoromethane 83 63 - 146 221 39.8 51 100 - - 1.03 c 2,4,6-Trichlorophenol - 1 - 1 46 2.1 1 100 
c 2,4,5-Trichlorophenol - 1 - 1 46 2.1 1 100 
M 2,4,6-Trichlorophenol - - - - 9 0 
M 2,4,5-Trichlorophenol - - - - 9 0 
s 2,4,6-Trichlorophenol 56 53 - 109 522 17.3 70 93 3 4 . 71 :t .10 s 2,4,5-Trichlorophenol 56 53 - 109 522 17.3 70 97 - 3 
II 2,4,6-Trichlorophenol 42 42 - 84 247 25.4 44 95 2 2 .80 :t .45 
II 2,4,5-Trichlorophenol 42 42 - 84 247 25.4 44 98 - 2 c 1,2,3-Trichloropropane - 1 - 1 62 1.6 1 100 
M 1,2,3-Trichloropropane - - - - 10 0 
s 1,2,3-Trichloropropane 94 42 - 136 276 33.0 43 98 2 - 1.21 :t .46 
II 1,2,3-Trichloropropane 83 63 - 146 221 39.8 51 98 2 - 1.13 :t .31 c 1,2,4-Trimethylbenzene - 1 - 1 62 1.6 1 100 
c 1,3,5-Trimethylbenzene - 1 - 1 62 1.6 1 100 
M 1,2,4-Trimethylbenzene - - - - 10 0 
M 1,3,5-Trimethylbenzene - - - - 10 0 
s 1,3,5-Trimethylbenzene 94 42 - 136 276 33.0 43 100 
s 1,2,4-Trimethylbenzene 94 42 - 136 276 33.0 43 98 - 2 
T 1,2,4-Trimethylbenzene 87 142 - 229 1333 14.7 142 96 3 1 .81 :t .16 
II 1,2,4-Trimethylbenzene 83 63 - 146 221 39.8 51 100 
II 1,3,5-Trimethylbenzene 83 63 - 146 221 39.8 51 100 
M Trimethylbenzenes - - - - 1 0 
T Trimethylbenzenes - - - - 40 0 
T Trisulfide, Dimethyl - - - - 1 0 
s Tritetracontane - 1 - 1 - 100.0 
II Triton x-100(nonionic 

surfactant) - - - - 4 0 
M Unknown Alcohol - - - - 5 0 
s Unknown Alcohol - - - - 17 0 
II Unknown Alcohol - - - - 2 0 
M Unknown Aldehydes - - - - 1 0 
M Unknown Ethers - - - - 2 0 
s Unknown Ketone - - - - 2 0 
F Unknown Phenolics - - - - 6 0 
M Unknown Phenolics - - - - 1 0 

> T Unknown Phenolics - - - - 23 0 "0 M Unknown Polynuclear Aromatic "0 

"' Hydrocarbon - - - - 3 0 :I c.. s Unknown Polynuclear Aromatic sr 
0 Hydrocarbon - - - - 7 0 
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ANALYSIS 

Unknown Sulfur con.,ounds 
Unknown alkanes 
Unknown ester 
Unknown ester 
Unknown organic compound 
Unknown organic compound 
Unknown organic compound 
Unknown organic compound 
Unsaturated Hydrocarbons 
Unsaturated Hydrocarbons 
Vinyl acetate 
Vinyl acetate 
Vinyl acetate 
Vinyl acetate 
Vinyl chloride 
Vinyl chloride 
Vinyl chloride 
Vinyl chloride 
m-Xylene 
p-Xylene 
o-Xylene 
Mixed-Xylenes (o + m + p> 
Mixed-Xylenes (o + m + p) 
Mixed-Xylenes (o + m + p) 
Mixed-Xylenes (o + m + p) 
Mixed-Xylenes (o + m + p) 

NO. NO. 
BLANKS BLINDS 

-- ---
- -
- -
- -
- -
- -
- 1 
- 2 
- -
- -
- -
- 1 
- -

94 42 
83 63 
- 1 
- -

94 42 
83 63 
- -
- -

25 41 
- 1 
- -

94 42 
87 140 
83 63 

TABLE C-111 (cont) 

NO. TOTAL NO. 
OPENS NO. QCS SAMP. 

-- --- --
- - 1 
- - 2 
- - 5 
- - 4 
- - 10 
- 1 83 
- 2 45 
- - 2 
- - 2 
- - 17 
- 1 62 
- - 10 
- 136 276 
- 146 221 
- 1 62 
- - 10 
- 136 276 
- 146 221 
- - 12 
- - 14 
- 66 331 
- 1 62 
- - 11 
- 136 276 
- 227 1361 
- 146 221 

UNDER WARNING OUT OF 
CONTROL 2-3 CONTROL 

% QC NO. QC <2 SIGMA SIGMA >3 SIGMA EM-9 CV 
SAMP. WITH CV (%) (%) (%) RATIO :1: SO 

-- --- --- --
0 
0 
0 
0 
0 
1.2 
4.3 
0 
0 
0 
1.6 1 100 - - .62 
0 

33.0 43 86 5 9 1.15 :1: .42 
39.8 51 33 10 57 .52 :1: .34 

1.6 1 100 
0 

33.0 43 100 
39.8 53 100 - - 1.01 
0 
0 

16.6 40 100 - - .91 :1: .12 
1.6 1 100 
0 

33.0 43 91 - 9 
14.3 140 91 6 3 .83 :1: .20 
39.8 52 98 - 2 .95 :1: .05 



TABLE C-IV 

SUMMARY OF FALSE POSITIVE/FALSE NEGATIVE RESULTS FOR EM-9 IN 1992 

Biological Materials: Radiochemical Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

Am-241 8 Pu-239 18 
Cs-137 1 23 Sr-90 20 
1-131 3 u 9 
Pu-238 18 

Total: 1 99 

Bulk Materials: Inorganic Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

AI 2 Flash point 6 
Cu 2 

Total: 9 

Bulk Materials: Organic Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

mixed-Aroclor 169 Aroclor 1264 1 169 
Aroclor 1242 2 1 169 Aroclor 1260 1 2 169 

Total: 1 636 

Charcoal Tubes: Organic Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

Acetone 1 Ethylbenzene 227 
Acrolein 2 Formaldehyde 8 
mixed-Aroclor 2 Hexane 2 
Aroclor 1242 2 Methylene chloride 6 
Aroclor 1254 2 Tetrachloroethylene 236 
Aroclor 1260 2 Toluene 3 235 
Benzene 1 238 1,1,2-Trichloro-1,2,2-
Bromo benzene 3 227 trifluoroethane 2 
Carbon tetrachloride 244 1,1,1-Trichloroethane 239 
Chlorobenzene 3 227 Trichloroethene 243 
Chloroform 237 1,2,4-Trimethylbenzene 229 
1,2-Dichloroethane 19 o-Xylene 65 
Epichlorohydrin 2 mixed-Xylenes (o + m + p) 227 
Ethanol 1 

Total: 10 0 2923 
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TABLE C-IV (cont) 

Fecal Materials: Radiochemical Constituents 

False False Total False False Total 

Analyte + QCs Analyte + QCs 

Pu-238 2 10 Pu-239 3 10 

Total: 5 0 20 

Filter Materials: Inorganic Constituents 

False False Total False False Total 

Analyte + QCs Analyte + QCs 

Ag 4 Ni 22 

As 3 p 7 

Ba 8 Pb 2 190 

Be 1 321 Se 2 

Bi 2 Sn 2 

Ca 2 Sr 2 

Cd 46 Ta 2 

Cr 33 Te 1 

Cr( +6) 2 Tl 11 

Cu 8 u 55 

Fe 2 4 v 2 

Hg 2 y 2 

Mg 2 Zn 20 

Total: 3 2 755 

Filter Materials: Radiochemical Constituents 

False False Total False False Total 

Analyte + QCs Analyte + QCs 

Alpha 94 Cs-134 6 

Am-241 17 Cs-137 13 

Be-7 6 Mn-54 6 

Beta 94 Pu-238 17 

Ce-144 6 Pu-239 17 

Co-57 6 Sr-90 13 

Co-60 6 

Total: 301 

Filter Materials: Organic Constituents 

False False Total False False Total 

Analyte + QCs Analyte + QCs 

mixed-Aroclor 65 Aroclor 1254 1 65 

Aroclor 1242 65 Aroclor 1260 65 

Total: 1 260 
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TABLE C-IV (cont) 

Silicate Materials: Inorganic Constituents 

False False Total False False Total 
Analyte + QCs Analtye + QCa 

Ag 1 72 Li 1 64 
AI 13 118 Lu 17 
As 2 78 Mg 7 1 104 
Au 17 Mn 2 98 
B 15 Mo 78 
Ba 5 3 121 Na 5 101 
Be 99 Nd 17 
Br 17 Ni 2 106 
Ca 17 1 101 p 2 
Cd 1 97 Pb 2 12 107 
Ce 2 17 Rb 17 
Cl 2 17 Sb 1 2 112 
CN 1 Sc 17 
Co 1 1 88 Se 71 
Cr 4 118 Sm 17 
Cs 17 Sn 2 
Cu 5 4 90 Sr 3 5 87 
Dy 17 Ta 17 
Eu 17 Tb 2 1 17 
Fe 16 115 Th 17 
Ga 17 Ti 22 H2o- (unbound water) 10 Tl 1 2 95 
Hf 17 u 490 Hg 45 v 3 100 
I 17 w 17 In 17 Yb 17 
K 101 Zn 10 4 99 La 17 Zr 17 

Total: 100 44 3398 

Silicate Materials: Radiochemical Constituents 

False False Total False False Total Analyte + QCs Analyte + QCs 

Alpha 27 Sr-90 70 Am-241 62 Th-228 20 Beta 27 Th-230 20 Cs-137 59 Th-232 19 Gamma 3 38 U-234 23 H-3 16 112 U-235 23 K-40 7 U-235/238 42 Pu-238 105 U-238 23 Pu-239 1 103 

Total: 17 3 780 ' 
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TABLE C-IV (cont) 

Silicate Materials: Organic Constituents 

Analyte False False Total Analyte False False Total 

+ QCs + QCs 

Acenaphthene 149 Chloroform 137 
Acenaphthylene 149 Chloromethane 1 137 
Acetone 11 1 137 2-Chloronaphthalene 149 
Acrolein 1 o-Chlorophenol 149 
Acrylonitrile 1 4-Chlorophenylphenyl ether 149 
Aldrin 22 o-Chlorotoluene 137 

Aniline 10 132 p-Chlorotoluene 5 137 
Anthracene 1 149 Chrysene 1 149 
mixed-Aroclor 57 2,4-D 1 1 18 
Aroclor 1016 2 p,p'-DDD 1 1 22 
Aroclor 1221 2 p,p'-DDE 1 21 
Aroclor 1232 2 p,p'-DDT 2 21 
Aroclor 1242 57 Di-n-butyl phthalate 8 149 
Aroclor 1248 2 Di-n-octyl phthalate 149 
Aroclor 1254 57 Dibenzo[a,h]anthracene 149 
Aroclor 1260 57 Dibenzofuran 149 
Azobenzene 146 1,2-D ibromo-3-chloropropane 1 137 
alpha-BHC 1 1 22 Dibromomethane 137 
beta-BHC 1 21 o-Dichlorobenzene (1,2) 8 286 
delta-BHC 1 22 m-Dichlorobenzene (1,3) 286 
Benzene 137 p-Dichlorobenzene (1,4) 286 
m-Benzidine 2 144 3,3'-Dichlorobenzidine 149 
Benzo[ a]anthracene 149 Dichlorodifluoromethane 137 
Benzo[a]pyrene 149 1,1-Dichloroethane 137 
Benzo[b]fluoranthene 149 1,2-Dichloroethane 137 
Benzo[g,h,i]perylene 149 1,1-D ichloroethene 137 
Benzo[k]fluoranthene 149 trans -1,2- D ichloroethene 137 
Benzoic acid 9 11 149 cis -1,2- D ichloroethylene 137 
Benzyl alcohol 149 2,4-Dichlorophenol 149 
Bis(2-cholorethoxy)methane 149 2,4-Dichlorophenylacetic acid 1 2 
Bis(2-chloroethyl)ether 149 1,2-Dichloropropane 137 
Bis(2-chloroisopropyl)ether 145 1,3-D ichloropropane 1 137 
Bis(2-ethylhexyl)phthalate 3 149 2,2-Dichloropropane 137 
Bromo benzene 137 1,1-Dichloropropene 137 
Bromochloromethane 1 137 cis -1,3- D ichloropropene 137 
Bromodichloromethane 137 trans-1,3- Dichloropropene 137 
Bromoform 137 Dieldrin 22 
Bromomethane 137 Diethyl phthalate 3 151 
4-Bromophenylphenyl ether 149 Dimethyl phthalate 149 
2-Butanone 1 1 137 2,4- Dimethylphenol 1 149 
Butyl benzyl phthalate 149 1,3-Dinitrobenzene 1 
n-Butylbenzene 137 2,4-Dinitrophenol 2 6 149 
sec-Butylbenzene 137 2,4- Dinitrotoluene 150 
tert-Butylbenzene 137 2,6- Dinitrotoluene 143 
Carbon disulfide 137 Endosulfan I 22 
Carbon tetrachlotf!e 137 Endosulfan II 22 
Chlordane 11 Endosulfan sulfate 1 22 
alpha-Chlordane 2 Endrin 1 2 21 
gamma-Chlordane 2 Endrin ketone 2 
4-Chloro-3-methylphenol 1 149 Ethylbenzene 1 137 
4-Chloroaniline 1 13 149 Ethylene dibromide 137 
Chlorobenzene 137 Fluoranthene 149 
Chlorodibromomethane 137 Fluorene 149 
Chloroethane 137 HMX 1 
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TABLE C-IV (cont) 

Silicate Materials: Organic Constituents ( cont) 

Analyte False False Total Analyte False False Total 
+ QCs + QCs 

Heptachlor 22 Pentachlorophenol 149 
Heptachlor epoxide 1 21 Phenanthrene 1 149 
Hexachlorobenzene 149 Phenol 149 
Hexachlorobutadiene 3 3 153 Propyl benzene 137 
Hexachlorocyclopentadiene 149 Pyrene 149 
Hexachloroethane 1 149 RDX 1 
2-Hexanone 1 137 Stryene 137 
lndeno[1,2,3-cd]pyrene 149 2,4,5-T 1 1 18 
Isophorone 149 2,4,5-TP 1 1 18 
Isopropyl benzene 137 1,1,1,2-Tetrachloroethane 187 
4- Isopropyl toluene 137 1,1,2,2-Tetrachloroethane 137 
Lindane 21 Tetrachloroethylene 187 
Methoxychlor 3 22 Tetryl( methyl-2 ,4,6-
Methyl iodide 137 trinitrophenylnitramine) 1 
4-Methyl-2-pentanone 137 Toluene 1 137 
2-Methyl-4 ,6 -dinitrophenol 1 1 149 Toxaphene 13 
Methylene chloride 137 1,1,2-Trichloro-1,2,2-
2-Methylnaphthalene 149 trifluoroethane 1 187 
2-Methylphenol 1 149 1 ,2 ,3-Trichlorobenzene 1 
4-Methylphenol 1 149 1 ,2 ,4-Trichlorobenzene 3 168 
Naphthalene 5 165 1,1 ,!-Trichloroethane 187 
4-Nitro-ethylbenzene 1 1 1,1 ,2-Trichloroethane 187 
2-Nitro aniline 1 149 Trichloroethene 187 
3-Nitroaniline 1 9 149 Trichlorofluoromethane 187 
4- Nitroaniline 149 2,4 ,6-Trichlorophenol 8 149 
Nitrobenzene 160 2,4,6-Trichlorophenol 3 149 
2-Nitrophenol 149 1 ,2 ,3-Trichloropropane 187 
4-Nitrophenol 149 1,2 ,4-Trimethylbenzene 1 187 
N-Nitrosodi-n-propylamine 149 1 ,3,5-Trimethylbenzene 187 
N- Nitrosodimethylamine 143 1 ,3,5-Trinitrobenzene 1 
N- Nitrosodiphenylamine 149 2,4,6-Trinitrotoluene 1 
m-Nitrotoluene 1 Vinyl acetate 3 187 
o-Nitrotoluene 1 Vinyl chloride 187 
p-Nitrotoluene 1 mixed-Xylenes (o + m + p) 4 187 

Total: 85 92 19433 

Sludge: Organic Constituents 

False False Total False False Total 
Analyte + QCs Analtye + QCs 

Acenaphthene 1 Benzo(b]fluoranthene 1 
Acenaphthylene 1 Benzo(g ,h ,i ]pery lene 1 
Acetone 1 Benzo[k]fluoranthene 1 
Aniline 1 Benzoic acid 1 1 
Anthracene 1 Benzyl alcohol 1 
Azobenzene 1 Bis(2-chloroethoxy)methane 1 
Benzene 1 Bis(2-chloroethyl)ether 1 
m-Benzidine 1 Bis(2-chloroisopropyl)ether 1 
Benzo[ a] anthracene 1 Bis(2-ethylhexyl)phthalate 1 
Benzo[a]pyrene 1 Bromo benzene 1 
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TABLE C-IV (cont) 

Sludge: Organic Constituents ( cont) 

False False Total False False Total 
Analyte + QCs Analtye + QCs 

Bromochloromethane 1 2,4-Dinitrotoluene 1 
Bromodichloromethane 1 2,6-Dinitrotoluene 1 
Bromoform 1 Ethyl benzene 1 
Bromomethane 1 Ethylene dibromide 1 
4-Bromophenylphenyl ether 1 Fluoranthene 1 
2-Butanone 1 Fluorene 1 
Butyl benzyl phthalate 1 Hexachlorobenzene 1 
n-Butylbenzene 1 Hexachlorobutadiene 1 
sec-Butylbenzene 1 Hexachlorocyclopentadiene 1 
tert-Butylbenzene 1 Hexachloroethane 1 
Carbon disulfide 1 2-Hexanone 1 
Carbon tetrachloride 1 lndeno[ 1,2 ,3 -cd] pyrene 1 
4-Chloro-3-methyl phenol 1 Isophorone 1 
4-Chloroaniline 1 Isopropyl benzene 1 
Chlorobenzene 1 4- Isopropyltoluene 1 
Chlorodibromomethane 1 Methyl iodide 1 
Chloroethane 1 4-Methyl-2-pentanone 1 
Chloroform 1 2-Methyl-4,6-dinitrophenol 1 
Chloromethane 1 Methylene chloride 1 
2-Chloronaph thalene 1 2-Methy !naphthalene 1 
a-Chlorophenol 1 2-Methyl phenol 1 
4-Chlorophenylphenyl ether 1 4-Methylphenol 1 
o-Chlorotoluene 1 Naphthalene 1 
p-Chlorotoluene 1 2- Nitroaniline 1 
Chrysene 1 3-Nitroaniline 1 1 
Di-n-butyl phthalate 1 4-Nitroaniline 1 
Di-n-octyl phthalate 1 Nitrobenzene 1 
Dibenzo[a,h]anthracene 1 2-Nitrophenol 1 
Dibenzofuran 1 4-Nitrophenol 1 
1,2-Dibromo-3-chloropropane 1 N -Nitrosodi-n-propylamine 1 
Dibromomethane 1 N-Nitrosodimethylamine 1 
a-Dichlorobenzene (1,2) 2 N -Nitrosodiphenylamine 1 
m-Dichlorobenzene (1,3) 2 Pentachlorophenol 1 
p-Dichlorobenzene ( 1,4) 2 Phenanthrene 1 
3,3'-Dichlorobenzidine 1 Phenol 1 
Dichlorodifluoromethane 1 Propyl benzene 1 
1,1-D ichloroethane 1 Pyrene 1 
1,2-D ichloroethane 1 Styrene 1 
1,1-D ichloroethene 1 1,1,1,2-Tetrachloroethane 1 
trans-1,2- Dichloroethene 1 1,1,2 ,2-Tetrachloroethane 1 
cis-1,2-Dichloroethylene 1 Tetrachloroethylene 1 
2,4- Dichlorophenol 1 Toluene 1 
1,2-D ichloropropane 1 1,1,2-Trichloro-1,2,2-
1,3-D ichloropropane 1 trifluoroethane 1 
2,2-Dichloropropane 1 1,2 ,4-Trichlorobenzene 1 
1,1-Dichloropropene 1 1,1,1-Trichloroethane 1 
cis-1,3-Dichloropropene 1 1,1,2-Trichloroethane 1 
trans-1,3- Dichloropropene 1 Trichloroethene 1 
Diethyl phthalate 1 Trichlorofluoromethane 1 
Dimethyl phthalate 1 2 ,4,5-Trichlorophenol 1 
2,4- Dimethyl phenol 1 2,4,6- Trichlorophenol 1 
2.4-Dinitrophenol 1 1,2,3-Trichloropropane 1 
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TABLE C-IV (cont) 

Sludge: Organic Constituents ( cont) 

False False Total False False Total 
Analyte + QCs Analtye + QCs 

1 ,2 ,4-Trimethylbenzene 1 Vinyl chloride 1 
1,3,5-Trimethylbenzene 1 mixed-Xylenes (o + m + p) 1 
Vinyl acetate 1 

Total: 1 1 131 

Urine: Inorganic Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

Tl 12 

Total: 12 

Urine: Radiochemical Constituents 

False False Total False False Total 
Analtye + QCs Analyte + QCs 

Am-241 6 U-234 1 127 
H-3 1 236 U-235 127 
Pu-238 175 U-238 3 127 
Pu-239 5 175 

Total: 7 3 973 

Water: Inorganic Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

Ag 1 468 Dy 3 
AI 11 287 Er 3 
As 2 2 415 Eu 3 
Au 3 F 63 
B 72 Fe 2 297 
Ba 11 425 Ga 3 
Be 3 1 432 Gd 3 
Bi 3 Ge 3 
Biological Oxygen Demand 10 Hardness 26 
Ca 4 217 Hf 3 
Cd 12 447 Hg 4 371 
Ce 3 Ho 3 
Cl 60 In 3 
Cl2 (Free) 12 Ir 3 
CN 92 K 1 211 
Co 271 La 3 
Chemical Oxygen Demand 52 Li 1 143 
Conductivity 63 Lu 3 
Cr 1 3 475 Mg 3 252 
Cs 3 Mn 1 1 260 
Cu 344 Mo 216 
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TABLE C-IV (cont) 

Water: Inorganic Constituents ( cont) 

False False Total False False Total 

Analyte + QCs Analyte + QCs 

Na 221 Sn 10 

Nb 3 so4 73 

Nd 3 Sr 188 
NH3-N (Ammonia Nitrogen) 39 Ta 3 
Ni 1 409 Total Alkalinity 64 
N02-N (Nitrite Nitrogen) 9 Tb 3 

NOfN (Nitrate Nitrogen) 71 Total Dissolved Solids 63 
Oil Grease 21 Te 3 
p 60 Th 3 
Pb 3 524 Ti 9 

Pd 3 Total Kjeldahl Nitrogen 1 
pH 299 Tl 1 327 
P04-P (Phosphate Phosphorous) 38 Tm 3 
Pr 3 Total Suspended Solids 47 

Pt 3 u 287 
Rb 3 v 263 
Rh 3 w 3 
Ru 3 y 3 
Sb 2 1 270 Yb 3 
Se 381 Zn 313 
Si02 44 Zr 1 3 
Sm 3 

Total: 64 9 10114 

Water: Radiochemical Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

Alpha 3 733 Mn-54 46 
Am-241 1 99 Pu-238 62 
Ba-133 9 Pu-239 53 
Beta 7 728 Ra-226 21 
Cd-109 1 Ru-106 9 
Ce-139 1 Sn-113 1 
Ce-144 6 Sr-85 1 
Co-57 31 Sr-90 73 
Co-60 62 U-234 24 
Cs-134 3 21 U-235 23 
Cs-137 2 104 U-235/238 102 
Gamma 2 213 U-238 1 
H-3 2 368 Y-88 2 
Hg-203 1 Zn-65 9 

Total: 13 7 2804 
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TABLE C-IV (cont) 

Water: Organic Constituents 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

Acenaphthene 9 1 120 2,4-D 8 
Acenaphthylene 1 91 p,p'-DDD 8 
Acetone 5 4 137 p,p'-DDE 8 
Aldrin 8 p,p'-DDT 8 
Aniline 1 91 Di-n-butyl phthalate 1 91 
Anthracene 4 91 Di-n-octyl phthalate 91 
mixed-Aroclor 1 20 Dibenzo[a,h]anthracene 91 
Aroclor 1242 1 2 20 Dibenzofuran 91 
Aroclor 1248 2 1,2-Dibromo-3-chloropropane 1 1 139 
Aroclor 1254 20 Dibromomethane 137 
Aroclor 1260 20 o-Dichlorobenzene (1,2) 3 3 232 
Azobenzene 91 m-Dichlorobenzene (1,3) 2 232 
alpha-BHC 8 p-Dichlorobenzene (1,4) 13 1 261 
beta-BHC 8 3,3'-Dichlorobenzidine 91 
delta-BHC 8 Dichlorodifluoromethane 137 
Benzene 1 141 1,1-Dichloroethane 137 
m-Benzidine 91 1,2-Dichloroethane 142 
Benzo[ a]anthracene 3 91 1,1-Dichloroethene 1 137 
Benzo[a]pyrene 91 trans-1,2- Dichloroethene 1 137 
Benzo[b]fluoranthene 91 cis-1,2-Dichloroethylene 137 
Benzo[g,h,i]perylene 91 2,4-Dichlorophenol 91 
Benzo[k]fluoranthene 91 1,2-Dichloropropane 137 
Benzoic acid 91 1,3-D ichloropropane 137 
Benzyl alcohol 91 2,2- Dichloropropane 137 
Bis(2-chloroethoxy)methane 91 1,1-D ichloropropene 137 
Bis ( 2-chloroethy I )ether 91 cis -1,3-D ichloropropene 1 137 
Bis(2-chloroisopropyl)ether 91 trans -1,3-D ichloropropene 1 137 
Bis(2-ethylhexyl)phthalate 6 91 Dieldrin 8 
Bromo benzene 137 Diethyl phthalate 2 91 
Bromochloromethane 137 Dimethyl phthalate 91 
Bromodichloromethane 1 142 2,4- Dimethyl phenol 1 91 
Bromoform 2 142 2,4-Dinitrophenol 6 91 
Bromomethane 137 2,4-Dinitrotoluene 2 120 
4- Bromophenylphenyl ether 91 2,6- Dintrotoluene 91 
2-Butanone 4 137 Endosulfan I 8 
Butyl benzyl phthalate 91 Endosulfan II 8 
n-Butylbenzene 137 Endosulfan sulfate 8 
sec-Butylbenzene 137 Endrin 8 
tert- Butyl benzene 1 137 Ethylbenzene 140 
Carbon disulfide 137 Ethylene dibromide 139 
Carbon tetrachloride 2 142 Fluoranthene 91 
Chlordane 4 Fluorene 1 92 
4-Chloro-3-methylphenol 9 2 120 Heptachlor 8 
4-Chloroaniline 1 91 Heptachlor epoxide 8 
Chlorobenzene 142 Hexachlorobenzene 91 
Chlorodibromomethane 1 142 Hexachlorobutadiene 3 91 
Chloroethane 137 Hexachlorocyclopentadiene 91 
Chloroform 142 Hexachloroethane 1 91 
Chloromethane 137 2-Hexanone 1 137 
2-Chloronaphthalene 91 Indeno[ 1,2,3-cd]pyrene 91 
o-Chlorophenol 15 120 Isophorone 91 
4-Chlorophenylphenyl ether 91 Isopropyl benzene 137 
o- Chlorotoluene 137 4- Isopropyl toluene 1 137 
p-Chlorotoluene 2 1 137 Lindane 8 
Chrysene 3 91 Methoxychlor 8 
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TABLE C-IV (cont) 

Water: Organic Constituents ( cont) 

False False Total False False Total 
Analyte + QCs Analyte + QCs 

Methyl iodide 137 2,4,5-T 8 
4-Methy 1-2-pent an one 1 137 2,4,5-TP 8 
2-Methyl-4,6-dinitrophenol 1 91 1,1,1,2-Tetrachloroethane 137 
Methylene chloride 1 142 1,1,2,2-Tetrachloroethane 137 
2-Methylnaphthalene 91 Tetrachloroethylene 142 
2-Methylphenol 91 Toluene 141 
4-Methylphenol 91 Toxaphene 4 
Naphthalene 1 1 93 1,1,2-Trichloro-1,2,2-
2-Nitroaniline 1 91 trifluoroethane 137 
3-Nitroaniline 2 91 1,2,4-Trichlorobenzene 12 2 121 
4- Nitroaniline 91 1,1,1-Trichloroethane 4 142 
Nitrobenzene 91 1,1,2-Trichloroethane 137 
2-Nitrophenol 91 Trichloroethene 142 
4-Nitrophenol 15 1 120 Trichlorofluoromethane 137 
N- Nitrosodi- n- propylamine 10 120 2,4,5- Trichlorophenol 1 91 
N-Nitrosodimethy )amine 91 2,4,6-Trichlorophenol 1 1 91 
N-Nitrosodiphenylamine 91 1,2,3-Trichloropropane 137 
Pentachlorophenol 3 120 1,2,4-Trimethylbenzene 137 
Phenanthrene 92 1,3,5-Trimethylbenzene 137 
Phenol 21 120 Vinyl acetate 5 135 
Propyl benzene 1 137 Vinyl chloride 138 
Pyrene 4 120 mixed-Xylenes (o + m + p) 1 137 
Styrene 1 137 

Total: 143 79 15420 
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TYPICAL TERMINAL SESSION FOR QACHECK COMPUTER PROGRAM 

UsernaMe: USER 
Password: XXXXXXX 

********************************************************************** 
********************************************************************** 

LIMSl_USER$ LIMS 

EM-9 LIMS: 

A. 
B. 
c. 
D. 
E. 

F. 
G. 

H. 
I. 

J. 
K. 

Y. 

DATA ENTRY PROGRAM MENU 

ENTER 
MSCAN 
ALL ORGANICS 
QACHECK (does NOT write to SAMPLES) 
QACHECK-WRITE (does write to SAMPLES) 
TASOENTER 
SPIKES AND DUPLICATES (INORG. I RADIO) 
FLUB 
FLUB 50 
PC-ENTER 
BATCHNUMBER-CHECK 

RETURN TO MAIN LIMS MENU 

Z. EXIT FROM LIMS. RETURN TO YOUR USER PROMPT. 

Enter the LETTER of your choice and <CR>, i.e. A <CR> 

E 

Readying NINE different databases: SAMPLES, CVS, CVD, REQUEST-ANALYSIS, 
REQUEST-TECHNIQUE, REQUEST-ANALYST, PROGRAM-FUNDING, ORG, REQUEST-MATRIX 

** USAGE NOTES ** 
OPEN QC saMples only (OO.xxxxx). Nothing else wi II be checked here. 
Batch nuMber proMpt occurs only once. All saMples Must have sa..e batch number. 
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Enter ANALYST initials you wish to assign to this work: EOZ 

Enter I OF DIFFERENT QA MATERIALS TO BE CHECKED AT THIS SESSION: 3 

Enter EM-9 OPEN QC SAMPLE NUMBER (OO.xxxxx): 00.00533 

Enter ANALYTICAL TECHNIQUE USED (UP TO 5 CHARACTERS): TCGS 

Enter REQUEST NUMBER FOR THIS QA: 12779 

**The BATCH number must be the same for all analyses on the same QA sample** 

Enter BATCH NUMBER FOR THIS QA (ENTER A BLANK SPACE IF NO BATCH NUMBER): 

Enter I OF ANALYSES OF THE SAME QA MATERIAL AND ANALYTICAL METHOD: 2 

Enter ANALYSIS (UP TO 10 CHARACTERS): B 

UNITS OF ENTRY MUST BE: UG/G 

Enter RESULT : 30.0 

Enter UNCERTAINTY (enter blank space if preceeding is DL): 1.0 

************************************ 

Analysis (A): B 

Result (B): 30.0 

Uncertainty (C): 1.0 

Enter are all entries above CORRECT [Y/N]?: Y 

********************************************* 

ANALYSIS UNDER CONTROL FOR 00.00533 B 

********************************************* 

Enter ANALYSIS (UP TO 10 CHARACTERS): B 

UNITS OF ENTRY MUST BE: UG/G 

Enter RESULT : 20.0 

Enter UNCERTAINTY (enter blank space if preceeding is DL): 1.0 

************************************ 

Analysis (A): B 

Result (B): 20.0 

Uncertainty (C): 1.0 

Enter are all entries above CORRECT [Y/N]?: N 

Enter Which lettered item do you wish to CHANGE?: B 

Enter Revised result: 25.0 

************************************ 

Analysis 
Result 

Uncertainty 

(A): 
(B): 
(C): 

B 

25.0 
1.0 

Enter are all entries above CORRECT [Y/N)?: Y 

********************************************* 

ANALYSIS UNDER CONTROL FOR 00.00533 B 

********************************************* 
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Enter EM-9 OPEN QC SAMPLE NUMBER {OO.xxxxx): 00.00576 
Enter ANALYTICAL TECHNIQUE USED {UP TO 5 CHARACTERS): ITNA 
Enter REQUEST NUMBER FOR THIS QA: 12779 

**The BATCH number must be the same for all analyses on the same QA sample** 

Enter BATCH NUMBER FOR THIS QA {ENTER A BLANK SPACE IF NO BATCH NUMBER): Enter I OF ANALYSES OF THE SAME QA MATERIAL AND ANALYTICAL METHOD: 2 Enter ANALYSIS {UP TO 10 CHARACTERS): AL 
UNITS OF ENTRY MUST BE: % 
Enter RESULT : 6.0 
Enter UNCERTAINTY {enter blank space if preceeding is DL): .01 
************************************ 
Analysis 
Result 

{A): AL 
{B): 6.0 

Uncertainty {C): 0.01 
Enter are all entries above CORRECT [Y/N]?: Y 
********************************************* 
ANALYSIS UNDER CONTROL FOR 00.00576 AL 
********************************************* 
Enter ANALYSIS {UP TO 10 CHARACTERS): CA 
UNITS OF ENTRY MUST BE: UG/G 
Enter RESULT : 6000.0 
Enter UNCERTAINTY (enter blank space if preceeding is DL): 100.0 
************************************ 
Analysis (A): CA 
Result {B): 6000.0 
Uncertainty {C): 100.0 
Enter are all entries above CORRECT [Y/N]?: Y 
***********•********************************* 
ANALYSIS OUT OF CONTROL FOR 00.00576 CA **REPEAT SAMPLE BATCH 
********************************************* 

AGAIN? [Y/N]: N 

EX IT FR<J4 LIMS 
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IQACHECK2A.DTR 
I******************************* 

Written by E. S. Gladney 
E. A. JONES 

Feb. 1988 

last Modification 13 APR 1991 

I******************************* 
I COMPARES USER INPUT VALUES FOR QAS WITH CVS DATABASE AND WRITES QA RECORDS TO SAMPLES DATABASE FOR SUBSEQUENT REPORTING; PERMITS THE ENTRY OF SEVERAL QA'S AND/OR SEVERAL ELEMENTS PER QA AND/OR SEVERAL REQUEST-NUMBERS PER QA I WITH MINIMAL RETYPING OF COMMON INPUT PARAMETERS. STATUS•"X" USED TO DENOTE REUSE OF QA'S THAT DO NOT REPRESENT INDEPENDENT ANALYSES OF THAT QA SETS CUSTOMER-NUMBER • SAMPLE-NUMBER 

BATCH NUMBERING AND FIELD CHECKING ADDED 1/90, BATCH MUST BE SAME FOR All SAMPLES 

DECLARE CHANGEITEM PIC X. 
DECLARE ERRORCHECK PIC X. 
DECLARE XOWNER PIC X(J). 
DECLARE XBATCH PIC X(ll). 
DECLARE R USAGE REAL. 
DECLARE XRES USAGE REAL 

EDIT_STRING ZZZZ9.9(4). 
DECLARE XXRES USAGE REAL 

EDIT_STRING ZZZZ9.9(4). 
DECLARE XUN USAGE REAL 

EDIT_STRING ZZZZ9.9(4). 
DECLARE XXUN USAGE REAL 

EDIT_STRING ZZZZ9.9(4). 
DECLARE XUNITS PIC X(lO). 
DECLARE XSN PIC X(S). 
DECLARE XANAL PIC X(lO). 
DECLARE CVRES USAGE REAL. 
DECLARE CVUNC USAGE REAL. 
DECLARE NOW USAGE DATE. 
DECLARE QUALITY PIC X(20). 
DECLARE XRN PIC X(S). 
DECLARE XTECH PIC X(S). 
DECLARE XMAT PIC X(J). 
DECLARE XSYM PIC X(l). 
DECLARE XANALYST PIC X(J). 
DECLARE A PIC X(2). 
DECLARE B PIC X(l). 
DECLARE Y PIC X(J). 
DECLARE Z PIC X(J). 
DECLARE COUNT! PIC X(4). 
DECLARE COUNT2 PIC X. 
DECLARE XPN PIC X(4). 
SET ABORT 

PRINT " " 
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PRINT "Readying NINE different databases" 

PRINT • H 

READY SAMPLES SHARED WRITE; 

PRINT "SAMPLES ready" 

READY CVS SHARED READ; 

PRINT "CVS ready" 

READY CVD SHARED READ; 

print "CVD ready" 

READY REQUEST_ANALYSIS SHARED 

print "REQUEST-ANALYSIS ready" 

READY REQUEST_TECHNIQUE SHARED 

print "REQUEST-TECHNIQUE ready" 

READY REQUEST_ANALYST SHARED 

print "REQUEST-ANALYST ready" 

READY PROGRAM_FUNDING SHARED 

print "PROGRAM-FUNDING ready" 

READY ORGS SHARED 

print "ORGS ready" 

READY REQUEST_MATRIX SHARED 

print "REQUEST-MATRIX ready" 

PRINT H • 

PRINT " " 
PRINT "QACHECK2A 

PRINT 
PRINT 

" " 
H H 

write data to SAMPLES database• 

PRINT " ****** USAGE NOTES ******" 

PRINT " . 
PRINT • OPEN QC saMples only (OO.xxxxx)l Nothing else may be checked here.• 

PRINT • Batch number prompt occurs only once. All samples Must have sa.e batch" 

PRINT " " 
XANALYST•*."ANALYST initials you wish to assign to this work" 

COUNT1 • COUNT OF REQUEST_ANALYST WITH ANALYST_COOE • XANALYST 

WHILE (COUNT1 LT 1) BEGIN 

PRINT 
PRINT "Your proposed ANALYST is not among our acceptable entries," 

PRINT "Please check your entry and try again.• 

PRINT 
XANALYST • *."Revised ANALYST" 

COUNT1 • COUNT OF REQUEST_ANALYST WITH ANALYST_CODE • XANALYST 

END I while countl 

PRINT "" 
Y =*."# OF DIFFERENT QA MATERIALS TO BE CHECKED AT THIS SESSION" 

PRINT " " 
REPEAT Y BEGIN 

XSN•*."HSE-9 OPEN QC SAMPLE NUMBER (OO.xxxxx)" 

SN range check added 8/90 to enable only open QC data entry 

REPEAT 2 BEGIN 

PRINT " " 
IF XSN NOT BETWEEN "00.00001" AND "00.99999" THEN BEGIN 

PRINT "" 
PRINT "Your proposed QC sample number is outside the normal range for open QC's" 

PRINT "" 
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XSN•*."HSE-9 OPEN QC SAMPLE NUMBER (OO.xxxxx)" 
END I if xsn 

END I repeat 2 
IF XSN NOT BETWEEN "00.00001" AND "00.99999" THEN ABORT "INVALID QC SAMPLE NUMBERS" COUNT! • COUNT OF CVS WITH SN=XSN 
PRINT " " 
IF (COUNT! NE 0) THEN BEGIN 

XMAT • SAMPLE_TYPE FROM CVD WITH SN 2 XSN 
END I IF COUNT! NE 0 
IF (COUNT! = 0) THEN BEGIN 

PRINT "**************************************************************" 
PRINT "THIS QA NUMBER NOT IN OUR QA DATABASE, SO YOU WILL BE ASKED TO" 
PRINT "SOME ADDITIONAL DATA ABOUT THIS MATERIAL" 
PRINT "**************************************************************" 
PRINT " " 
XMAT • *."MATRIX type of this QA (1 character, only)" 
COUNT! • COUNT OF REQUEST_MATRIX WITH MC • XMAT 
WHILE (COUNT! LT 1) BEGIN 

PRINT . . 
PRINT "Your proposed MATRIX is not among our acceptable entries,• 
PRINT "Please check your entry and try again." 
PRINT 
XMAT • *."Revised MATRIX" 
COUNT! • COUNT OF REQUEST_MATRIX WITH MC • XMAT 

END I while count1 
END I IF COUNT1•0 
PRINT " " 
XTECH•*."ANALYTICAL TECHNIQUE USED (UP TO 5 CHARACTERS)" 
COUNT1 • COUNT OF REQUEST_TECHNIQUE WITH CT • XTECH 
WHILE (COUNT1 LT 1) BEGIN 

PRINT " " 
PRINT "Your proposed TECHNIQUE is not among our acceptable entries,• 
PRINT "Please check your entry and try again.• 
PRINT " " 
XTECH • *."Revised TECHNIQUE" 
COUNT1 • COUNT OF REQUEST_TECHNIQUE WITH CT • XTECH 

END I while count1 
PRINT " " 
XRN•*."REQUEST NUMBER FOR THIS QA" 
COUNT1 • COUNT OF FIRST 1 SAMPLES WITH RN=XRN 
WHILE COUNT1 LT 1 BEGIN 

PRINT •• 
PRINT •••****************************************************" 
PRINT "The Request Number you selected is not 11 valid request" 
PRINT • You .ay not enter QC data on this request number• 
PRINT •• 
PRINT "You may select another request number or EXIT from QACHECK" 
PRINT 
XRN • *."New Request Number or EXIT" 
WHILE XRN GT "A" AND XRN NE "EXIT" XRN =*."Try again: New Request Number or EXIT" 
IF XRN • "EXIT" THEN ABORT 
COUNT! • COUNT OF FIRST 1 SAMPLES WITH RN=XRN 

END I while count 1 
XPN • PN FROM FIRST 1 SAMPLES WITH RN 2 XRN AND PN NE 1111 
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PRINT " " 
PRINT " " 
PRINT • The BATCH number must be the same for all analyses on the same QA sample" 

PRINT 
XBATCH • *."BATCH NUMBER FOR THIS QA {ENTER A BLANK SPACE IF NO BATCH NUMBER)" 

PRINT II II 

Z = *."1 OF ANALYSES OF THE SAME QA MATERIAL AND ANALYTICAL METHOD" 

REPEAT Z BEGIN 
PRINT II II 

:QACHECK2-ANALYSIS 

COUNTl • COUNT OF CVS WITH SN=XSN AND CVN=XANAL 

IF {COUNTl=O) THEN BEGIN 

PRINT " n 

PRINT "NO DATA AVAILABLE FOR "JIJXSNJJJXANAL 

PRINT " " 
QUALITY•"NO DATA AVAIL." 

XRES•*. "RESULT 
XUN=*."UNCERTAINTY {enter blank space if preceeding is DL)" 

XUNITS•*."UNITS" 

NOW•"TODAY"; 

END I IF COUNTl=O BEGIN 

IF {COUNT! NE 0) THEN BEGIN 

XUNITSaCV_UNITS FROM CVS WITH SN=XSN AND CVN•XANAL 

PRINT • n 

PRINT "UNITS OF ENTRY MUST BE: ",XUNITS{-) 

PRINT " " 
XRES=*. "RESULT 

XUN• •. "UNCERTAINTY {enter blank space if preceedi ng is DL)" 

PRINT " " 
ERRORCHECK • "N" 

WHILE (ERRORCHECK = "N") BEGIN 

PRINT "************************************" 

PRINT "" 
PRINT "Analysis (A): ",XANAL(-) 

PRINT "Result (B): ",XRES(-) 

PRINT "Uncertainty (C): II ,XUN(-) 

PRINT "" 
print "" 
ERRORCHECK • •.• are all entries above CORRECT [Y/N]?" 

WHILE ERRORCHECK NE "Y","N" ERRORCHECK • *."Y or N, please• 

IF (ERRORCHECK • "N") THEN BEGIN 

CHANGEITEM =*."Which lettered item do you wish to CHANGE?" 

IF (CHANGEITEM • "A") THEN BEGIN 

PRINT . " 
PRINT "Since you need to change the analysis you will be asked to re-enter" 

PRINT " both the RESULT and UNCERTAINTY, in case the new ANALYSIS" 

PRINT " needs different units than the original one." 

print 
:QACHECK2-ANALYSIS 

XUNITS•CV_UNITS FROM CVS WITH SN=XSN AND CVN•XANAL 

PRINT 
PRINT "UNITS OF ENTRY MUST BE: ",XUNITS(-) 

PRINT II " 
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XRES•*. "RESULT 
XUN• *."UNCERTAINTY (enter blank space if preceeding is DL)" 
PRINT " " 

END I if changeitem • a 
IF (CHANGEITEM • "B") THEN BEGIN 

XRES • *."Revised result" 
END I if changeiteM • b 
IF {CHANGE ITEM = "C") THEN BEGIN 

XUN • *."Revised uncertainty" 
END I if changeitem • c 

END I if errorcheck • n 
END I while errorcheck 
CVRES•CV FROM CVS WITH SN•XSN AND CVN•XANAL 
CVUNC•CVU FROM CVS WITH SN•XSN AND CVN•XANAL 
IF (CVUNC LT 0.0001) THEN CVUNC • O.l*CVRES 
NOW•"TODAY"; 

swap res and un for calculation purposes if this is a detection limit 
i.e. xun • 0 

IF (XUN GT 0) THEN XXRES=XRES ELSE XXRES • XUN 
IF (XUN GT 0) THEN XXUN • XUN ELSE XXUN = XRES 
R•(FN$ABS(XXRES - CVRES))/(FN$SQRT(XXUN*XXUN + CVUNC*CVUNC)) 
IF (R LT 2) THEN BEGIN 

PRINT 
PRINT 

. . 
"*********************************************" 

PRINT "ANALYSIS UNDER CONTROL FOR "I I IXSNI I IXANAL;. 
PRINT 
PRINT 

"*********************************************" . . 
QUALITY•"UNDER CONTROL" 

END I IF R LT 1 BEGIN 
IF ((R GE 2) AND (R LE 3)) THEN BEGIN 

PRINT 
PRINT "*******************************************************" 
PRINT "WARNING-ANALYSIS IN 2-3 SIGMA REGION FOR II IIIXSNIIIXANAL; 
PRINT 
PRINT 

"*******************************************************• . . 
QUALITY="WARNING 2-3 SIGMA" 

END I IF R GE 2 AND LE 3 BEGIN 
IF (R GT 3) THEN BEGIN 

PRINT • • 
PRINT "*********************************************" 
PRINT "ANALYSIS OUT OF CONTROL FOR "I I jXSNI I IXANALI"**REPEAT SAMPLE BATCH" 
PRINT "*********************************************" 
PRINT " " 
QUALITY•"OUT OF CONTROL" 

END I IF R GT 3 BEGIN 
END I IF COUNT! NE 0 BEGIN 
IF (XUN GT 0) THEN XSYM•" " ELSE XSYM•"<" 
STORE SAMPLES USING BEGIN 

SN•XSN; 
CN•XSN 
ANALYSIS•XANAL; 
MATRIX=XMAT 
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BATCH • XBATCH 
PN • XPN 
TECHNIQUE•XTECH 
SYMBOL•XSYM 
RESULT•XRES; 
UNCERTAINTY•XUN; 
UNITS•XUNITS; 
COMMENT=QUALITY 
RN•XRN 
CD=NOW; 
ANALYST=XANALYST 
STATUS • "T" 

END I store SAMPLES 
END !repeat z 

END I repeat y 

FINISH CVS; 
FINISH CVD; 
FINISH SAMPLES; 
EXIT 
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TABLE D-1 

MAIN MENU FROM EM-9 LIMS 

EM-9 LABORATORY INFORMATION MANAGEMENT SYSTEM (LIMS) 

EM-9 LIMS: MAIN MENU: (6/10/92) 

x. SAMPLE MANAGEMENT 

A. DATA REDUCTION PROGRAMS 

B. DATA ENTRY PROGRAMS 

c. DATA REPORTING PROGRAMS 

D. MISCELLANEOUS (NONE OF THE ABOVE) 

E. QA SECTION MAINTENANCE 

F. RECORDS MANAGEMENT 

G. LIMS MAINTENANCE 

H. TIMESHEETS AND GROUP FINANCIAL MANAGEMENT 

z. EXIT FROM LIMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 

TABLE D-11 

ANALYTICAL SERVICE AGREEMENT AND SAMPLE RECEIVING MENU 
CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: SAMPLE MANAGEMENT MENU 

A. ANALYTICAL AGREEMENT FORM 
B. STORE-CUSTOMER, S-C-BARCODE and FIND-CN2 
C. DISCREPANCY REPORT TEXT ENTRY 
D. CUSTODY FORM TRACKING 
E. SAMPLES RECEIVED 
F. PRINT PREVIOUS REQUEST FORM 
G. ADD SN TO EXISTING REQUEST 

H. REQUEST-NUMBER PRIORITY SYSTEM 
I. LABEL 
J. WASTE DISPOSAL 
K. ADD NEW PROGRAM CODE TO PROGRAM-FUNDING 
L. REPORT ON SAMPLES-RECEIVED BY RECEIVER & PROG. CODE 
M. UPDATE ANALYSIS COST AND/OR ISSUE NEW BILL 
N. REACTIVATE PREVIOUSLY ARCHIVED ANALYTICAL AGREEMENTS 

Y. RETURN TO MAIN MENU 

Z. EXIT FROM LIMS. RETURN TO YOUR USER PROMPT. 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 
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TABLE D-Ill 

DATA REDUCTION MENU CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: DATA REDUCTION PROGRAM MENU 

A. REDUCE (ALPHA, BETA, H-3, SR-90, GAMMA) 

B. GAMS (GAMMA-RAY SPECTROMETRY) 
c. NGAM (GAMMA-RAY SPECTROMETRY, AUTO MOD OF SAMPLES) 
D. EGAMS (GAMMA-RAY SPECTROMETRY, AUTO DATA ENTRY) 

E. GSCAN 
F- EFF 
G. LSC 
H. RAD. SCREENING 

L AA 
J- AAS 

y_ RETURN TO MAIN LIMS MENU 

z_ EXIT FROM LIMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 

TABLE D-IV 

DATA ENTRY MENU CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: DATA ENTRY PROGRAM MENU 

A. ENTER 
B. MSCAN 
C. ALL ORGANICS 
D. QACHECK (DOES NOT WRITE TO SAMPLES) 
E. QACHECK-WRITE (WRITES TO SAMPLES) 
F. TA50ENTER 
G. SPIKES AND DUPLICATES (INORG & RADIO) 
H- FLUB 
I. FLUB 50 
J. PC-ENTER 
K. BATCHNUMBER-CHECK 

Y. RETURN TO MAIN LIMS MENU 

Z. EXIT FROM LIMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 
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TABLE D-V 

REPORT ~RITING MENU CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: REPORT ~RITING PROGRAMS 

A. PRELIMINARY REPORT 

B. FINAL REPORT FOR INORGANICS, ORGANICS, MSCAN 

C. REPORT HSE-7 DATA ELECTRONICALLY 

D. EM-8 POREGAS SUMMARY REPORT 

Y. RETURN TO MAIN LIMS MENU 

Z. EXIT FROM LIMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 

TABLE D-VI 

MISCELLANEOUS MENU CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: MISCELLANEOUS MENU 

A. MEAN 
B. STDDEV (STANDARD DEVIATION) 
C. ALLDATA-SEARCH (ARCHIVE-SEARCH) 
D. QA-HELP 
E. G. BROOKS FIX 
F. EM-8 GROUP SOFT~ARE 
G. LINREG (LINEAR REGRESSION) 
H. POLY (POLYNOMINAL FITTING) 
I. LSQ (LEAST SQUARES FITTING) 

Y. RETURN TO MAIN LIMS MENU 

Z. EXIT FROM LIMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 
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TABLED-VII 

QA SECTION MAINTENANCE MENU CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: QA SECTION MAINTENANCE MENU 

A. SUBMIT 
B. TRANS (ARCHIVING OF FORMAL REPORTS) 
C. CORRECTIVE ACTIONS: ADD, CHANGE, ARCHIVE 
D. NOT-RUN 
E. TRAINING REPORT - GROUP WIDE 
F. QASECTION-REPORT 
G. BIOASSAY ISOTOPIC URANIUM IN URINE SPIKE TABLES 

H. CVS-STORE ROUTINES 
I. ANALYST PROFICIENCY 
J. AUDITS-INTERNAL AUTOMATED 
K. SURROGATE CHART PLOTS 
L. PERIODIC REPORTS - RESTART BATCH FOR AUTO MODE 

M. CALIBRATION-SCHEDULE FOR BALANCES, WEIGHTS, THERMOMETERS 

N. ARCHIVE COMPLETED GSCAN REQUESTS 

Y. RETURN TO MAIN LIMS MENU 

Z. EXIT FROM LJMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 

TABLE D-VJJJ 

RECORDS MANAGEMENT MENU CALLED BY EM-9 LJMS MAIN MENU 

EM-9 LIMS: RECORDS MANAGEMENT MENU 

A. ORGANIC SAMPLE TRACKING 

C. BIOASSAY PROGRAM RECORDS 
D. DATABASE LISTINGS 

E.G. ORGS, OWNER, ANALYST, ANALYSIS, ETC. 

E. ARCHIVE-SEARCH (ALLDATA-SEARCH) 
F. GENERATE CUSTOMER LIST 
G. CHEMICAL INVENTORY 
H. ANALYST REASSIGNMENT-INORGANIC SECTION 

I. DISPLAY SAMPLE COLLECTION DATES 
J. FINALREPORT DISPATCH LOG 

Y. RETURN TO MAIN LIMS MENU 

Z. EXIT FROM LJMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 
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TABLE D- IX 

LIMS MAINTENANCE MENU CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: LIMS MAINTENANCE MENU 

A. PROGRAM CODE UPDATES 

B. ORGANIC SECTION STATUS REPORT 

C. COMPYORK OR YORKCOMPLETED 

E. BAD QC VERIFICATION - UPDATE SPECIAL CODES 

F. LISTING OF SOFTYARE REQUIRING ANNUAL UPDATE 

G. MANUAL ARCHIVING OF ANALYTICAL AGREEMENTS 

Y. RETURN TO MAIN LIMS MENU 

Z. EXIT FROM LIMS AND RETURN TO USER PROMPT 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 

TABLE D-X 

FINANCIAL MANAGEMENT MENU CALLED BY EM-9 LIMS MAIN MENU 

EM-9 LIMS: FINANCIAL MANAGEMENT SYSTEM (FMS) 

A. ANALYST TIMESHEETS 

B. PROGRAM CODES 

c. ALLOCATIONS 

D. FTE 

E. EXTERNAL PURCHASE ORDERS 

F. TRAVEL 

G. VWR ORDERS 

z. EXIT FROM LIMS. RETURN TO YOUR USER PROMPT. 
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TABLE D·XI 

ORGANIC SECTION DATA ENTRY MENU CALLED BY EM-9 DATA ENTRY MENU 

EM-9 LIMS: ORGANIC SECTION DATA ENTRY MENU 

A. VOLATILE DATA ENTRY (SAMPLES, DUPS, BLANKS, AND SPIKES) 

B. SEMIVOLATILES 

C. PCB'S (SPREAD SHEET VERSION) 

D. HERBICIDES 

E. PHENOLS 

F. PESTICIDES 

G. POREGAS 

H. INDUSTIRAL HYGIENE (ANALYSIS = 04, 07, AND/OR BREATH-AIR)) 
I. TENTITIVELY IDENTIFIED COMPOUNDS (TIC) 
J. PCB'S (OLD DTR VERSION) 

K. HIGH EXPLOSIVES 

Y. RETURN TO MAIN LIMS MENU 

ENTER THE LETTER OF YOUR CHOICE AND <CR>, I.E. A <CR> 
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REPORT NUMBER: 20119 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: BATES on 14-Aug-1992 

ANALYSIS: SR-90 REQUEST NUMBER: 11321 MATRIX: SS ANALYST: Richard Peters PROGRAM CODE: WA52 
OWNER: Max Maes GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0817 

ANALYTICAL TECHNIQUE: PC ANALYTICAL PROCEDURE : 

CUSTOMER SAMPLE COMPLETION 
NUM NUM RESULT UNCERTAINTY UNITS DATE COMMENT 

DP@OPS-1 92.14395 0.26 0.17 PCI/G 8/07/92 
LA@TOTAVI 92.14396 o. 12 0.16 PCI/G 8/07/92 
LA@OTOWI 92.14397 0.39 0.27 PCI/G 8/07/92 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: BATES on 14-Aug-1992 

ANALYSIS: SR-90 REQUEST NUMBER: 11321 MATRIX: SS ANALYST: Richard Peters PROGRAM CODE: WA52 

OWNER: Max Maes GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0817 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within EM-9 

SUMMARY OF CONTROL STATUS OF BLIND QA SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM 

92.14411 

RESULT 

5.22 

Analyst 

Date 

UNCERTAINTY UNITS 

0.32 PCI/G 

Reviewer 

Date 

CERTIFIED 
VALUE 

5.6 

CERTIFIED 
VALUE COMPLETION 

UNCERTAINTY DATE COMMENT 

0.6 8/14/92 UNDER CONTROL 

Section Leader QA Officer 

Date Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in "Quality Assurance for Health and Environmental Chemistry: 1991," LA-12436-MS, pp. 21-22. 
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REPORT NUMBER: 20120 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: CB on 14-Aug-1992 

REQUEST NUMBER: 10612 MATRIX: W ANALYST: Janet Morgan PROGRAM CODE: M211 

OWNER: Richard Romero GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-2212 

CUSTOMER 
NUM 

SAMPLE 
NUM ANALYSIS 

92.00051 RR 92.16095 BA 
92.00051 RR 92.16095 CD 
92.00051 RR 92.16095 CR 
92.00052 RR 92.16096 BA 
92.00052 RR 92.16096 CD 
92.00052 RR 92.16096 CR 

RESULT UNCERTAINTY 

0.01 0.003 
< 0.08 
< 0.1 

0.07 0.007 
< 0.08 
< 0.1 

COMPLETION 
UNITS DATE COMMENT 

MG/L 8!14/92 3010 
MG/L 8/14/92 3010 
MG/L 8/14/92 3010 
MG/L 8/14/92 3010 
MG/L 8/14/92 3010 
MG/L 8/14/92 3010 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: CB on 14-Aug-1992 

REQUEST NUMBER: 10612 MATRIX: W ANALYST: Janet Morgan PROGRAM CODE: M211 

OWNER: Richard Romero GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-2212 

CERTIFIED 

CUSTOMER SAMPLE CERTIFIED VALUE COMPLETION 

NUM NUM ANALYSIS RESULT UNCER UNITS VALUE UNCER DATE COMMENT 

00.20193 00.20193 BA 11. 1 . 1 MG/L 10. 1 . 8/14/92 UNDER CONTROL 

00.20193 00.20193 CD 10.3 1. MG/L 10. 1. 8/14/92 UNDER CONTROL 

00.20193 00.20193 CR 10.4 1. MG/L 10. 1. 8!14/92 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QA SAMPLES RUN WITH THIS BATCH 

CERTIFIED 
SAMPLE CERTIFIED VALUE COMPLETION 

NUM ANALYSIS RESULT UNCER UNITS VALUE UNCER DATE COMMENT 

92.16076 BA 1.04 0.1 MG/L 1. 0.1 8/14/92 UNDER CONTROL 

92.16076 CD 4.1 0.4 MG/L 4. 0.4 8!14/92 UNDER CONTROL 

92.16076 CR 5.1 0.4 MG/L 4. 0.4 8/14/92 WARNING 2-3 SIG 

Analyst Reviewer Section Leader QA Officer 

Date Date Date Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

"Quality Assurance for Health and Environmental Chemistry: 1991," LA-12436-MS, pp. 21-22. 
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REPORT NUMBER: 20121 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: MB on 15-Aug-1992 

ICP MASS SCAN 

REQUEST NUMBER: 10629 MATRIX: IJ ANALYST: Mike Bell PROGRAM COOE: IJA57 

OIJNER: Janeen Robertson GROUP: HS-5 MAIL-STOP: K494 PHONE: 7-7801 

CUSTOMER 
NUMBER 

92-569-B 
92-569-B 

92-569-B 
92-569-B 

SAMPLE 
NUMBER ANALYSIS 

92.16195 
92.16195 

92.16195 
92.16195 

AG 
AS 

ZN 
ZR 

RESULT 

< 50. 
19. 

4.7 
< 50. 

UNCERTAINTY UNITS 

57. 

14.1 

UG/L 
MG/L 

MG/L 
UG/L 

COMPLETION 
DATE 

8!12/92 
8/12/92 

8/12/92 
8/12/92 

COMMENT 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

ICP MASS SCAN 

Prepared by: MB on 15-Aug-1992 

REQUEST NUMBER: 10629 MATRIX: 1J ANALYST: Mike Bell PROGRAM CODE: IJA57 

OIJNER: Janeen Robertson GROUP: HS-5 MAIL-STOP: K494 PHONE: 7-7801 

CUSTOMER 
NUM 

00.98625 
00.98625 

00.98625 
00.98625 

SAMPLE 
NUM ANALYSIS 

00.98625 AG 
00.98625 AS 

00.98625 ZN 
00.98625 ZR 

RESULT 

70. 
81. 

65. 
< 1. 

UNCER 

210. 
240. 

191. 

UNITS 

UG/L 
UG/L 

UG/L 
UG/L 

The following analyst QA's have no CV data for comparison 

CUSTOMER SAMPLE 
NUM NUM ANALYSIS RESULT UNCERTAINTY 

00.98625 00.98625 RE < 1. 

Analyst Reviewer 

Date Date 

CERTIFIED 
CERTIFIED VALUE 

VALUE UNCER 

100. 
100. 

100. 

UNITS 

UG/L 

10. 
10. 

10. 

COMPLETION 
DATE 

8/12/92 

Section Leader 

Date 

COMPLETION 
DATE COMMENT 

8/12/92 UNDER CONTROL 
8/12/92 UNDER CONTROL 

8/12/92 UNDER CONTROL 
8/12/92 UNDER CONTROL 

COMMENT 

NO DATA AVAIL. 

QA Officer 

Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
"Quality Assurance for Health and Environmental Chemistry: 1991," LA-12436-MS, pp. 21-22. 
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REPORT NUMBER: 20135 

REQUEST NUMBER: 10659 

OWNER: Dave Mcinroy 

CUSTOMER SAMPLE 
NUMBER NUMBER 

LAGC-01-05 92.16412 
LAGC-01-05 92.16412 
LAGC-01-05 92.16412 
LAGC-01-05 92.16412 
LAGC-01-05 92.16412 

LAGC-01-05 92.16412 
LAGC-01-05 92.16412 
LAGC-01-05 92.16412 
LAGC-01-05 92.16412 
LAGC-01-05 92.16412 

******************** EM-9 ANALYTICAL REPORT ********************* 

Prepared by: TRB on 15-Aug-1992 

EPA VOLATILES 

MATRIX: SS ANALYST: Toney Begay 

GROUP: EM-8 

ANALYSIS RESULT 

67641 < 20. 
107028 < 100. 
107131 < 100. 
71432 < 5. 

108861 < 5. 

95636 < 5. 

108678 < 5. 

108054 < 10. 

75014 < 10. 

1330207 < 5. 

MAIL-STOP: K490 

UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

PHONE: 7-0819 

COMPLETION 
DATE 

8/10/92 
8/10/92 
8/10/92 
8!10/92 
8!10/92 

8!10/92 
8/10/92 
8/10/92 
8!10/92 
8/10/92 

PROGRAM CODE: CU1C 

COMMENT 
COMPOUND 

NAME 

Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
Mixed-Xylenes (o ± m ± p) 
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REPORT NUMBER: 20135 (continued) 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

Prepared by: TRB on 15 -Aug-1992 

EPA VOLATILES 

REQUEST NUMBER: 10659 MATRIX: SS ANALYST: Toney Begay PROGRAM CODE: CU1C 

OWNER: Dave Mcinroy GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0819 

SUMMARY OF CONTROL STATUS OF BLIND QA SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS RESULT UNCERTAINTY UNITS 

CERTIFIED 
VALUE 

92.16599 
92.16599 

92.16599 
92.16599 

67641 
107028 

75014 
1330207 

177. 
< 100. 

< 10. 
< 5. 

53.1 UG/KG 
UG/KG 

UG/KG 
UG/KG 

SURROGATE RESULTS FOR EPA VOLATILES 

Surrogate 1 
Surrogate 2 
Surrogate 3 

SAMPLE 
NUMBER UNITS 

92.16412 % 
92.16599 % 

EPA Limits: 
Water % 
Soil % 

1,2-Dichloroethane d4 
Toluene d8 
4-Bromofluorobenzene 

(CAS # = 17060070) 
(CAS # = 2037265) 
(CAS # = 460004) 

Surrogate 

83.2 
110. 

76 - 114 
70 - 121 

Surrogate 2 Surrogate 3 

86.9 103. 
91.5 102. 

88 - 110 
81 - 117 

86 - 115 
74 - 121 

Analyst Reviewer 

Date Date 

COMPLETION 
DATE 

10-Aug-1992 
10-Aug-1992 

Section Leader 

Date 

CERTIFIED 
VALUE COMPLETION 

UNCERTAINTY DATE COMMENT 

8/10/92 OUT OF CONTROL 
8/10/92 UNDER CONTROL 

8/10/92 UNDER CONTROL 
8/10/92 UNDER CONTROL 

QA Officer 

Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
"Quality Assurance for Health and Environmental Chemistry: 1991," LA-12436-MS, pp. 21-22. 

COMPOUND-NAME 

Acetone 
Acrolein 

Vinyl chloride 
Mixed-Xylenes (o t m t p) 
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******************** EM-9 ANALYTICAL REPORT ********************* 

Prepared by: ON on 13-Aug-1992 
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POLYCHLORINATED BIPHENYLS 

REQUEST NUMBER: 10673 MATRIX: MOL ANALYST: Diane Noveroske 

OWNER: Lee Esquibel GROUP: EM-7 MAIL-STOP: E518 PHONE: 7-7316 

SUMMARY of TOTAL PCB's for customer samples on this report 

CUSTOMER 
NUM 

41-4-5 

SAMPLE 
NUM 

92.16597 

ANALYSIS RESULT 

1336363 < 4. 

DETAILED PCB DATA for customer samples on this report 

CUSTOMER SAMPLE 
NUM NUM ANALYSIS RESULT 

41-4-5 92.16597 1336363 < 4. 
41-4-5 92.16597 53469219 < 4. 
41-4-5 92.16597 11097691 < 4. 
41-4-5 92.16597 11096825 < 4. 

UNCERTAINTY UNITS 

UG/G 

UNCERTAINTY UNITS 

UG/G 
UG/G 
UG/G 
UG/G 

COMPLETION 
DATE 

8!13/92 

COMPLETION 
DATE 

8!13/92 
8!13/92 
8/13/92 
8!13/92 

PROGRAM CODE: WA56 

COMMENT COMPOUND NAME 

Mixed-Aroclor 

COMMENT COMPOUND NAME 

Mixed-Aroclor 
Aroclor 1242 
Aroclor 1254 
Aroclor 1260 
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REPORT NUMBER: 10143 (continued) 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

Prepared by: ON on 13-Aug-1992 

POLYCHLORINATED BIPHENYLS 

REQUEST NUMBER: 10673 MATRIX: MOL ANALYST: Diane Noveroske PROGRAM CODE: WA56 

OWNER: Lee Esquibel GROUP: EM-7 MAIL-STOP: E518 PHONE: 7-7316 

CERTIFIED 
CUSTOMER SAMPLE CERTIFIED VALUE COMPLETION 

NUM NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT COMPOUND 

00.96842 00.96842 1336363 17. 3.4 UG/G 24.6 2.5 8!13/92 UNDER CONTROL Mixed-Aroclor 00.96842 00.96842 53469219 < 4. UG/G 8/13/92 UNDER CONTROL Aroclor 1242 00.96842 00.96842 11097691 < 4. UG/G 8/13/92 UNDER CONTROL Aroclor 1254 00.96842 00.96842 11096825 17. 3.4 UG/G 24.6 2.5 8!13/92 UNDER CONTROL Aroclor 1260 

SUMMARY OF CONTROL STATUS OF BLIND QA SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS RESULT 

92.16598 1336363 37.5 
92.16598 53469219 < 4. 
92.16598 11097691 < 4. 
92.16598 11096825 37.5 

Analyst 

Date 

UNCERTAINTY UNITS 

7.5 UG/G 
UG/G 
UG/G 

7.5 UG/G 

Reviewer 

Date 

CERTI F !ED 
VALUE 

57. 

57. 

Section Leader 

Date 

CERTI FlED 
VALUE COMPLETION 

UNCERTAINTY DATE COMMENT 

6. 8/13/92 WARNING 2-3 SIG 
8/13/92 UNDER CONTROL 
8/13/92 UNDER CONTROL 

6. 8/13/92 WARNING 2-3 SIG 

QA Officer 

Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
"Quality Assurance for Health and Environmental Chemistry: 1991," LA-12346-MS, pp. 21-22. 

COMPOUND-NAME 

Mixed-Aroclor 
Aroclor 1242 
Aroclor 1254 
Arocl or 1260 
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TABLE E-1 

SUMMARY OF ANALYTICAL DETERMINATIONS ON NIST STANDARD REFERENCE MATERIALS BY EM-9 

Material Constituent Mean ± Std Dev Units .JLa Technigueb 

NBS 45b Homogeneous River Sediment Cs-137 2.35 pCi/g 2 G 
Cs-137 1.8 pCi/g 1 GELI 

NBS 278 Obsidian Rock u 4.4 :!: 0.2 ug/g 111 DNA 
u 4.5 :!: 0.1 UQ/Q 14 G 
u 4.5 :!: 0.2 ug/g 31 PC 

NBS 1566 Oyster Tissue u 107 :!: 6 ng/g 3 DNA 
u 137 :!: 12 ng/g 6 G 

NBS 1633a Trace Elements in Coal Fly Ash Ag < 11000 ng/g 1 ATNA 
Al 14.6 % 1 ATNA 
As 160 ug/g 1 ATNA 
Au < 0.011 ug/g 1 ATNA 
Ba 1500 ug/g 1 ATNA 
Br 2 ug/g 1 ATNA 
Ca 1.04 % 1 ATNA 
Ce 178 UQ/Q 1 ATNA 
Cl < 40 ug/g 1 ATNA 
Cr 187 ug/g 1 ATNA 
Cs 11.9 ug/g 1 ATNA 
Cu 200 ug/g 1 ATNA 
Dy 16.9 UQ/Q 1 ATNA 
Eu 3.73 ug/g 1 ATNA 
Fe 10.2 % 1 ATNA 
Ga 50 ug/g 1 ATNA 
Hf 7.6 ug/g 1 ATNA 
Hg 2000 ng/g 1 ATNA 
I < 10 UQ/Q 1 ATNA 
In 150 ng/g 1 ATNA 
K 1.9 % 1 ATNA 
La 86 Ug/g 1 ATNA 
Lu 1.13 UQ/Q 1 ATNA 
Mg 5900 ug/g 1 ATNA 
Mn 183 ug/g 1 ATNA 
Mo 23 UQ/Q 1 ATNA 
Na 1750 UQ/9 1 ATNA 
Nd 75 ug/g 1 ATNA 
Rb 151 ug/g 1 ATNA 
Sb 3.9 ug/g 1 ATNA 
Sc 38.3 ug/g 1 ATNA 
Se 11 ug/g 1 ATNA 
Sm 17.6 ug/g 1 ATNA 
Sr 1070 ug/g 1 ATNA 
Ta 1.6 ug/g 1 ATNA 
Tb 2.6 UQ/Q 1 ATNA 
Th 26.8 ug/g 1 ATNA 
Ti 9300 ug/g 1 ATNA 
u 10.7 ug/g 1 ATNA 
v 316 ug/g 1 ATNA 
w 5.1 ug/g 1 ATNA 
Yb 6.1 ug/g 1 ATNA 
Zn 60 UQ/Q 1 ATNA 
Zr 390 ug/g 1 ATNA 

NBS 1643b Trace Elements in Water Ag 11 :!: 1 ug/l 27 ICPMS 
Al 942 UQ/l 1 ICPMS 
As 59 :!: 12 ug/l 25 ICPMS 
Ba 45 ± 1 ug/l 10 ICPMS 
Be 21 :!: 13 ug/l 26 ICPMS 
Cd 21 ug/l 2 ETVAA 
Cd 20 :!: 1 ug/l 10 ICPMS 
Co 34 ± 13 ug/l 10 ICPMS 
Cr 22 ± 3 Ug/l 19 ICPMS 
Cu 22 :!: 4 ug/l 14 FAA 
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TABLE E-1 (cont) 

Material Constituent Mean ± Std Oev Units JLa Technigue b 

NBS 1643b Trace Elements in Water (cont) Cu 31 ± 39 ug/l 25 ICPMS 
Fe 104 ± 9 ug/l 15 FAA 
Mn 34 ± 2 ug/l 26 ICPMS 
Mo 105 :t 9 ug/l 21 ICPMS 
Ni 48 ± 4 ug/l 5 FAA 
Ni 53 ± 20 Ug/l 14 ICPMS 
Pb 23 ± 1 ug/l 4 ETVAA 
Pb 25 ± 2 ug/l 14 ICPMS 
Se 440 ug/l 1 ICPMS 
Sr 236 :t 8 ug/l 21 ICPMS 
Tl 7 ± 1 ug/l 7 ICPMS 
v 49 ± 5 ug/l 40 ICPMS 
Zn 69 ± 2 ug/l 9 FAA 
Zn 68 ± 10 ug/l 25 ICPMS 

NBS 1643c Trace Elements in Water Ag 2 :t 0.4 ug/l 8 ICPMS 
Al 120 ug/l 1 ICPMS 
Ba 52 ± 5 ug/l 14 ICPMS 
Be 24 ± 3 ug/l 8 ICPMS 
Cd 13 ± 2 Ug/l 12 ICPMS 
Cr 22 ± 2 ug/l 8 ICPMS 
Cu 22 ± 1 ug/l 10 ICPMS 
Li 18 :t 3 ug/l 7 ICPMS 
Mn 36 :t 4 ug/l 10 ICPMS 
Mo 108 :t 4 ug/l 11 ICPMS 
Pb 36 :t 3 ug/l 14 ICPMS 
Sr 266 ± 9 ug/l 11 ICPMS 
Tl 8 ± 0.5 ug/l 10 ICPMS 
v 34 ± 3 ug/l 6 ICPMS 
Zn 76 :t 5 ug/l 10 ICPMS 

NBS 1645 River Sediment Ag 2 ug/g 2 ATNA 
Ag 28 ug/g 1 ICPMS 
Al 3 % 2 ATNA 
Al 0.36 % 1 ICPES 
Al 2 % 1 ICPMS 
As 75 ug/g 2 ATNA 
As 91 ug/g 1 ICPMS 
Au 17 ng/g 2 ATNA 
Ba 270 ug/g 2 ATNA 
Ba 0.8 ug/g 1 ICPES 
Ba 340 ug/g 2 ICPMS 
Be 0.9 ug/g 1 ICPES 
Be 25 ug/g 1 ICPMS 
Br 2 ug/g 2 ATNA 
Ca 3 % 2 ATNA 
Cd 16 ± 9 ug/g 3 ICPES 
Cd 87 ug/g 1 ICPMS 
Ce 5 ug/g 2 ATNA 
Cl 120 ug/g 2 ATNA 
Co 11 ug/g 1 ICPES 
Co 15 ug/g 1 ICPMS 
Cr 2.7 % 2 ATNA 
Cr 2.4 :t 0.2 % 3 ICPES 
Cr 3.3 % 1 ICPMS 
Cs 2.6 ug/g 2 ATNA 
cu 215 ug/g 2 ATNA 
Cu 77 ug/g 1 ICPES 
Cu 110 ug/g 1 ICPMS 
Dy 5.5 ug/g 2 ATNA 
Eu 364 ng/g 2 ATNA 
Fe 10.5 % 2 ATNA 
Fe 11 % 1 ICPES 
Ga 16.5 ug/g 2 ATNA 
Hf 1.2 ug/g 2 ATNA 
Hg 1.9 ug/g 2 ATNA 
Hg 0.96 ug/g 1 CVAA 
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TABLE E-1 (cont) 

Material Constituent Mean ± Std Dev Units _.!La Technigue b 

NBS 1645 River Sediment (cont) < 18 ug/g 2 ATNA 
In < 225 ng/g 2 ATNA 
K 1.4 % 2 ATNA 
La 8.3 ug/g 2 ATNA 
Lu < 550 ng/g 2 ATNA 
Mg 7150 ug/g 2 ATNA 
Mg 5800 Ug/g 1 ICPES 
Mn 755 Ug/g 2 ATNA 
Mn 510 ug/g 1 ICPES 
Mn 1100 ug/g 1 ICPMS 
Mo 120 ug/g 2 ATNA 
Mo 94 ug/g 1 ICPMS 
Na 5650 ug/g 2 ATNA 
Na 920 ug/g 1 ICPES 
Nd < 18 ug/g 2 ATNA 
Ni 29 ug/g 1 ICPES 
Ni 410 ug/g 1 ICPMS 
Pb 867 ± 188 ug/g 3 ICPES 
Pb 720 ug/g 2 ICPMS 
Rb 42 ug/g 2 ATNA 
Sb 39 ug/g 2 ATNA 
Sb 180 ug/g 1 ICPES 
Sb 57 ug/g 2 ICPMS 
Sc 2 ug/g 2 ATNA 
Se 12 ug/g 2 ATNA 
se 370 ug/g 1 ICPMS 
Sm 1.3 ug/g 2 ATNA 
Sn 340 ug/g 1 ICPMS 
Sr 855 Ug/g 2 ATNA 
Sr 870 ug/g 1 ICPMS 
Ta 600 ng/g 2 ATNA 
Tb < 6 Ug/g 2 ATNA 
Th 2.6 Ug/g 2 ATNA 
Ti 950 ug/g 2 ATNA 
Tl 33 ug/g 2 ICPMS 
u 1.2 ug/g 2 ATNA 
u 1.07 ± 0.06 ug/g 112 DNA 
u 1.12 :t 0.05 ug/g 13 G 
u 8 :t 28 ug/g 18 ICPMS 
u 1.04 :t 0.06 Ug/g 31 PC 
U-235/238 0.0071 :t 0.0006 Ratio 17 ICPMS 
v 25.9 ug/g 2 ATNA 
v 22 Ug/g 1 ICPES 
v 110 ug/g 1 ICPMS 
IJ 3 Ug/g 2 ATNA 
Yb 1100 ng/g 2 ATNA 
Zn 2250 ug/g 2 ATNA 
Zn 1300 Ug/g 1 ICPES 
Zn 990 ug/g 1 ICPMS 
Zr 205 ug/g 2 ATNA 

NBS 1882 Ca-Al Cement (Orange Cap) Al 19.6 % ATNA 
Fe 11.1 % ATNA 
K 700 ug/g ATNA 
Mg 6700 ug/g ATNA 
Na 316 ppm ATNA 
Ti 1.1 % ATNA 

NBS 1883 Ca-Al Cement (Silver Cap) Al 36.3 % ATNA 
Ca 21.1 % ATNA 
Fe 560 Ug/g ATNA 
K 700 ug/g ATNA 
Mg 1800 ug/g ATNA 
Na 2840 ug/g ATNA 
Ti 3000 ug/g ATNA 

NBS 2689 Coal Fly Ash Al 12.3 % ATNA 
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TABLE E-I (cent) 

Material Constituent Mean ± Std Dev Units _JL8 Technigue b 

NBS 2689 Coal Fly Ash (cent) Ba 820 ug/g ATNA 
Ca 2.15 % ATNA 
Fe 8.4 % ATNA 
K 2.13 % ATNA 
Mg 5400 ug/g ATNA 
Mn 290 ug/g ATNA 
Na 2910 ug/g ATNA 
Sr 370 ug/g ATNA 
Ti 7500 ug/g ATNA 

NBS 2690 Coal Fly Ash Al 11.9 % ATNA 
Ba 5600 Ug/g ATNA 
Ca 5.76 % ATNA 
Fe 3.32 % ATNA 
K 1.09 % ATNA 
Mg 1.48 % ATNA 
Mn 290 Ug/g ATNA 
Na 2480 ug/g ATNA 
Sr 2450 Ug/g ATNA 
Ti 5500 ug/g ATNA 

NBS 2691 Coal Fly Ash Al 9.26 % ATNA 
Ba 4800 Ug/g ATNA 
Ca 18.4 % ATNA 
Fe 3.9 % ATNA 
K 3700 Ug/g ATNA 
Mg 3.2 % ATNA 
Mn 174 ug/g ATNA 
Na 1.14 % ATNA 
Sr 2280 Ug/g ATNA 
Ti 9200 ug/g ATNA 

NBS 2704 Buffalo River Sediment Ag < 4 ug/g ATNA 
Al 6.45 % ATNA 
As 23 ug/g ATNA 
Au 13 ng/g ATNA 
Ba 480 ug/g ATNA 
Br 6.8 ug/g ATNA 
Ca 2.58 % ATNA 
Ce 62 ug/g ATNA 
Cl < 130 ug/g ATNA 
Cr 139 ug/g ATNA 
Cs 5.2 ug/g ATNA 
cu 300 ug/g ATNA 
Dy 5 Ug/g ATNA 
Eu 1.25 ug/g ATNA 
Fe 4.14 % ATNA 
Ga 25 Ug/g ATNA 
Hf 8.2 ug/g ATNA 
Hg 1.8 ug/g ATNA 
I 30 ug/g ATNA 
In 300 ng/g ATNA 
K 2.21 % ATNA 
La 30.7 ug/g ATNA 
Lu 0.45 ug/g ATNA 
Mg 1.08 % ATNA 
Mn 597 Ug/g ATNA 
Na 6310 ug/g ATNA 
Nd 24 ug/g ATNA 
Pb 130 ug/g ICPES 
Rb 107 ug/g ATNA 
Sb 6.2 ug/g ATNA 
Sc 11 ug/g ATNA 
Se 4 Ug/g ATNA 
Sm 6.9 ug/g ATNA 
Sr 130 Ug/g ATNA 
Ta 1.04 ug/g ATNA 
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TABLE E-I (cont) 

Material Constituent 

NBS 2704 Buffalo River Sediment (cont) Tb 
Th 
Ti 
u 
v 
lol 
Yb 
Zn 
Zr 

NBS 4350 Environmental Radioactivity Sediment Cs-137 

NBS 4350B River Sediment Cs-137 

NBS 4353 Rocky-Flats Soil No. 1 Am-241 
Cs-137 
Cs-137 
K-40 
U-234 
U-235 
U-238 

~Total number of analyses included in the mean. 
Analytical technique codes: 
ATNA = Automated Thermal Neutron Activation 
CVAA = Cold Vapor Atomic Absorption Spectrometry 
DNA = Delayed-Neutron Assay 
ETVAA = Electrothermal Vaporization Atomic Absorption 
FAA Flame Atomic Absorption 
G Gamma Spectroscopy - Ge(Li) or HPGE 
GELI Gamma Spectroscopy- Ge(Li) 
ICPES Inductively Coupled Plasma Atomic Emission Spectrometry 
ICPMS Inductively Coupled Plasma Mass Spectrometry 
PC Proportional Counting 
RAS = Radiochemical Alpha Spectrometry 

Appendix E 

Mean :!: Std Dev Units _lLa Technigue b 

1 ug/g ATNA 
10 Ug/g ATNA 

4900 Ug/g ATNA 
3.38 ug/g ATNA 

98 Ug/g ATNA 
6 ug/g ATNA 

2.9 ug/g ATNA 
390 ug/g ATNA 
310 ug/g ATNA 

2.4 pCi/g G 

0.8 :!: 0.2 pCi/g 6 G 

0.04 pCi/g 1 G 
0.4 :!: 0.1 pCi/g 8 G 

0.51 :!: 0.09 pCi/g 5 GELI 
21 pCi/g 1 G 

1.02 pCi/g 1 RAS 
0.044 pCi/g 1 RAS 

1 pCi/g 1 RAS 
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TABLE E-ll 

SUMMARY OF ANALYTICAL DETERMINATIONS ON CCRMP REFERENCE MATERIALS BY EM-9 

Material Constituent Mean t Std Dev Units J!._8 Technigueb 

CCRMP CLV-1 Vegetative Radionuclide Cs-137 3.0 t 0.1 pCi/g 3 G 
Cs-137 3.2 pCi/g 1 GELI 
cs-137 1.1 pCi/g 2 G 
Cs-137 1.2 pCi/g 1 GELI 

CCRMP MRG-1 Gabbro Ag 11000 ng/g 1 ATNA 
Al 4.42 % 1 ATNA 
As 1500 ng/g 1 ATNA 
Au 10 ng/g 1 ATNA 
Ba 900 ug/g 1 ATNA 
Br < 2.2 ug/g 1 ATNA 
ca 10.6 % 1 ATNA 
Ce 29 ug/g 1 ATNA 
Cl 100 ug/g 1 ATNA 
cr 510 ug/g 1 ATNA 
Cs 4000 ng/g 1 ATNA 
Cu 300 ug/g 1 ATNA 
Dy 3 ug/g 1 ATNA 
Eu 1.38 ug/g 1 ATNA 
Fe 13.6 % 1 ATNA 
Ga 18 ug/g 1 ATNA 
Hf 4.1 ug/g 1 ATNA 
Hg 1900 ng/g 1 ATNA 
I < 19 ug/g 1 ATNA 
In < 200 ng/g 1 ATNA 
K 1300 ug/g 1 ATNA 
La 9.4 ug/g 1 ATNA 
Lu 300 ng/g 1 ATNA 
Mg 7.8 % 1 ATNA 
Mn 1370 ug/g 1 ATNA 
Mo 60000 ng/g 1 ATNA 
Na 5500 ug/g 1 ATNA 
Nd 15 ug/g 1 ATNA 
Rb 30 ug/g 1 ATNA 
Sb 3000 ng/g 1 ATNA 
Sc 60 UQ/9 1 ATNA 
Se 11000 ng/g 1 ATNA 
Sm 4.34 ug/g 1 ATNA 
Sr 400 ug/g 1 ATNA 
Ta 1500 ng/g 1 ATNA 
Tb 1600 ng/g 1 ATNA 
Th 1.3 ug/g 1 ATNA 
Ti 2.2 % 1 ATNA 
u 259 ng/g 1 ATNA 
v 530 ug/g 1 ATNA 
lol 4000 ng/g 1 ATNA 
Yb 900 ng/g 1 ATNA 
Zn 50 ug/g 1 ATNA 
Zr 500 ug/g 1 ATNA 

CCRMP S0-1 Regosolic Soil Ag 5200 t 1470 ng/g 4 ATNA 
Ag 28000 ng/g 1 ICPMS 
Al 9.3 t 0.2 % 4 ATNA 
Al 8.2 t 0.5 % 18 ICPES 
Al 7.4 % 1 ICPMS 
As 2.7 t 1.0 ug/g 4 ATNA 
As 1.35 ug/g 2 ETVAA 
As 85 ug/g 1 ICPMS 
Au 17 t 4 ng/g 4 ATNA 
B 26 t 8 ug/g 8 ICPES 
Ba 836 t 84 Ug/g 4 ATNA 
Ba 754 t 60 ug/g 13 ICPES 
Ba 690 ug/g 2 ICPMS 
Be 1.9 t 0.2 ug/g 13 ICPES 
Be 12 ug/g 2 ICPMS 
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TABLE E-ll (cont) 

Material Constituent Mean :1: Std Dev Units _La Technigue b 

CCRMP S0-1 Regosol ic Soil (cont) Br 2.7 :1: 2.2 ug/g 4 ATNA 
Ca 1.9 :1: 0.2 % 4 ATNA 
Ca 1.5 :1: 0.08 % 12 ICPES 
Cd 1600 :1: 800 ng/g 13 ICPES 
Cd 164 ng/g 2 ICPMS 
Ce 104 :1: 5 ug/g 4 ATNA 
Cl 168 :1: 28 ug/g 4 ATNA 
Co 27 :1: 3 Ug/g 15 ICPES 
Co 290 Ug/g 1 ICPMS 
Cr 165 :1: 5 ug/g 4 ATNA 
Cr 162 :1: 10 ug/g 13 ICPES 
Cr 293 :1: 214 ug/g 3 ICPMS 
Cs 5 :1: 0.6 ug/g 4 ATNA 
Cu 313 :1: 25 ug/g 4 ATNA 
Cu 53 :1: 6 ug/g 10 ICPES 
Cu 58 :1: 6 ug/g 3 ICPMS 
Dy 4 :1: 0.2 ug/g 4 ATNA 
Eu 1.43 :1: 0.05 ug/g 4 ATNA 
Fe 5.8 :1: 0.2 % 4 ATNA 
Fe 5.6 :1: 0.3 % 19 ICPES 
Ga 180 :1: 280 ug/g 4 ATNA 
Hf 2.6 :1: 0.2 ug/g 4 ATNA 
Hg 1025 :1: 260 ng/g 4 ATNA 
Hg 19 :1: 4 ng/g 4 CVAA 
I 26 :1: 6 Ug/g 4 ATNA 
In 300 :1: 45 ng/g 4 ATNA 
K 2.75 :1: 0.12 % 4 ATNA 
K 2.6 :1: 0.1 % 11 ICPES 
La 59 :1: 3 ug/g 4 ATNA 
Li 44 :1: 7 ug/g 9 ICPES 
Li 40 ug/g 1 ICPMS 
Lu 317 :1: 31 ng/g 4 ATNA 
Mg 2.1 :1: 0.2 % 4 ATNA 
Mg 2 :1: 0.2 % 13 ICPES 
Mn 918 :1: 25 ug/g 4 ATNA 
Mn 809 :1: 60 ug/g 11 ICPES 
Mn 977 :1: 215 ug/g 3 ICPMS 
Mo 73 :1: 31 Ug/g 3 ATNA 
Mo 4 :1: 0.5 ug/g 10 ICPES 
Mo 93 ug/g 1 ICPMS 
Na 2.07 :1: 0.06 % 4 ATNA 
Na 1.75 :1: 0.10 % 11 ICPES 
Nd 45 :1: 3 ug/g 4 ATNA 
Ni 87 :1: 5 ug/g 20 ICPES 
Ni 270 ug/g 1 ICPMS 
Pb 14 :1: 10 ug/g 13 ICPES 
Pb 48 :1: 54 ug/g 3 ICPMS 
Rb 132 :1: 6 ug/g 4 ATNA 
Sb 1375 :1: 320 ng/g 4 ATNA 
Sb 8500 :1: 10100 ng/g 12 ICPES 
Sb 44000 ng/g 2 ICPMS 
Sc 17 :1: 0.6 ug/g 4 ATNA 
Se 6500 :1: 1000 ng/g 4 ATNA 
Se 350 ng/g 1 ICPMS 
Sm 8 :1: 0.4 ug/g 4 ATNA 
Sn 63 ug/g 1 ICPMS 
Sr 280 :1: 76 ug/g 4 ATNA 
Sr 283 :1: 23 ug/g 9 ICPES 
Sr 290 ug/g 2 ICPMS 
Ta 0.69 :1: 0.06 ug/g 4 ATNA 
Tb 0.88 :1: 0.17 ug/g 4 ATNA 
Th 11.4 :1: 0.7 Ug/g 4 ATNA 
Ti 4975 :1: 275 Ug/g 4 ATNA 
Tl 24500 :1: 18800 ng/g 13 ICPES 
Tl 32835 ng/g 2 ICPMS 
u 1. 70 :1: 0.01 ug/g 4 ATNA 
u 6 :1: 25 Ug/g 26 ICPMS 
U-235/238 0.0071 :1: 0.0006 ratio 24 ICPMS 
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TABLE E-ll (cont) 

Material Constituent Mean :1: Std Dev Units _L8 Techni9!:!!b 

CCRMP S0-1 Regosol ic Soil (cont) v 133 :1: 5 ug/g 4 ATNA 
v 125 :1: 8 ug/g 11 ICPES 
v 247 :1: 186 ug/g 3 ICPMS 
w 13 :1: 11 ug/g 4 ATNA 
Yb 1.90 :1: 0.14 ug/g 4 ATNA 
Zn 110 :1: 54 ug/g 4 ATNA 
Zn 132 :1: 10 ug/g 11 ICPES 
Zn 173 :1: 35 ug/g 3 ICPMS 
Zr 243 :1: 56 ug/g 4 ATNA 

CCRMP S0-2 Podzolic Soil Ag 4600 :1: 1000 ng/g 3 ATNA 
Al 8.2 :1: 0.3 " 3 ATNA 
Al 7.6 :1: 0.6 " 9 ICPES 
As 3 :1: 0.6 ug/g 3 ATNA 
Au 20 :1: 11 ng/g 3 ATNA 
Ba 920 :1: 27 ug/g 3 ATNA 
Ba 1008 :1: 48 ug/g 11 ICPES 
Be 1.9 :1: 0.4 ug/g 9 ICPES 
Br 16 :1: 1.5 ug/g 3 ATNA 
Ca 2 :1: 0.1 " 3 ATNA 
Ca 1.6 :1: 0.17 " 8 ICPES 
Cd 911 :1: 176 ng/g 9 ICPES 
Ce 104 :1: 9 ug/g 3 ATNA 
Cl 120 :1: 36 ug/g 3 ATNA 
Co 9 :1: 2 ug/g 8 ICPES 
Cr 19 :1: 10 ug/g 3 ATNA 
Cr 8 :1: 3 ug/g 8 ICPES 
Cs 1.3 :1: 0.2 ug/g 3 ATNA 
Cu 317 :1: 29 ug/g 3 ATNA 
Cu 2.6 :1: 3.6 ug/g 5 ICPES 
Dy 7.7 :1: 1.2 ug/g 3 ATNA 
Eu 3.3 :1: 0.3 ug/g 3 ATNA 
Fe 5.2 :1: 0.3 " 3 ATNA 
Fe 5.0 :1: 0.6 " 8 ICPES 
Ga 216 :1: 333 ug/g 3 ATNA 
Hf 18.5 :1: 1.5 ug/g 3 ATNA 
Hg 833 :1: 153 ng/g 3 ATNA 
I 22 :1: 5 ug/g 3 ATNA 
In 263 :1: 110 ng/g 3 ATNA 
K 2.47 :1: 0.12 " 3 ATNA 
K 2.2 :1: 0.2 " 8 ICPES 
La 46.8 :1: 1.0 ug/g 3 ATNA 
Li 11.5 ug/g 2 ICPES 
Lu 556 :1: 56 ng/g 3 ATNA 
Mg 5000 :1: 1500 ug/g 3 ATNA 
Mg 4900 :1: 300 ug/g 8 ICPES 
Mn 735 :1: 5 ug/g 3 ATNA 
Mn 680 :1: 75 ug/g 8 ICPES 
Mo 95 ug/g 2 ATNA 
Mo 2 ug/g 1 ICPES 
Na 1.89 :1: 0.04 " 3 ATNA 
Na 1.80 :1: 0.16 " 8 ICPES 
Nd 46 :1: 12 ug/g 3 ATNA 
Ni 4.0 :1: 1.5 ug/g 5 ICPES 
Pb 22 :1: 14 ug/g 9 ICPES 
Rb 69 :1: 7 ug/g 3 ATNA 
Sb 1100 :1: 300 ng/g 3 ATNA 
Sb 3300 :1: 1600 ng/g 7 ICPES 
Sc 10.4 :1: 0.7 ug/g 3 ATNA 
se 4600 :1: 1000 ng/g 3 ATNA 
Sm 11.7 :1: 0.4 ug/g 3 ATNA 
Sr 277 :1: 38 ug/g 3 ATNA 
Sr 330 ug/g 2 ICPES 
Ta 1.2 :1: 0.1 ug/g 3 ATNA 
Tb 1.3 :1: 0.2 ug/g 3 ATNA 
Th 3.6 :1: 0.2 ug/g 3 ATNA 
Ti 8300 :1: 200 ug/g 3 ATNA 
Tl 14000 :1: 15000 ng/g 8 ICPES 
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TABLE E-ll (cont) 

Material Constituent Mean :t Std Dev Units _!_a Technigueb 

CCRMP S0-2 Podzolic Soil (cont) u 0.95 :t 0.03 ug/g 3 ATNA 
v 56 :t 3 ug/g 3 ATNA 
v 53 :t 5 ug/g 8 ICPES 
w 14 :t 14 ug/g 3 ATNA 
Yb 3.1 :t 0.3 ug/g 3 ATNA 
Zn 121 :t 2 ug/g 3 ATNA 
Zn 76 :t 36 Ug/g 6 ICPES 
Zr 670 :t 26 Ug/g 3 ATNA 

CCRMP S0-3 Calcareous c Horizon Soil Ag < 3500 ng/g 2 ATNA 
Ag < 1000 ng/g 1 FAA 
Al 3.16 % 2 ATNA 
Al 2 :t 0.6 % 24 ICPES 
As 2 ug/g 2 ATNA 
As 2.6 :t ug/g 5 ETVAA 
Au 12 ng/g 2 ATNA 
B 32 :t 7 ug/g 7 ICPES 
Ba 258 ug/g 2 ATNA 
Ba 242 :t 26 Ug/g 20 ICPES 
Be 1.0 :t 0.2 ug/g 20 ICPES 
Be 1 ug/g 1 ICPMS 
Br 5.1 ug/g 2 ATNA 
ca 15.3 % 2 ATNA 
Ca 13 :t 1 % 17 ICPES 
Cd 1300 :t 700 ng/g 17 ICPES 
Ce 35 ug/g 2 ATNA 
Cl 365 ug/g 2 ATNA 
Co 5 :t 1.4 ug/g 20 ICPES 
Cr 34 ug/g 2 ATNA 
Cr 17 :t 2.4 ug/g 21 ICPES 
Cs 1.23 ug/g 2 ATNA 
cu 295 ug/g 2 ATNA 
cu 13 :t 3 ug/g 16 ICPES 
Oy 2.7 ug/g 2 ATNA 
Eu 0.77 ug/g 2 ATNA 
Fe 1.53 % 2 ATNA 
Fe 1.20 :t 0.16 % 23 ICPES 
Ga 29.5 ug/g 2 ATNA 
Hf 4.6 ug/g 2 ATNA 
Hg 600 ng/g 2 ATNA 
Hg 22 :t 17 ng/g 3 CVAA 
I 30 ug/g 2 ATNA 
In 290 ng/g 2 ATNA 
K 1.1 % 2 ATNA 
K 1.1 :t 0.16 % 18 ICPES 
La 17 Ug/g 2 ATNA 
Li 9.9 :t 2.4 ug/g 10 ICPES 
Lu 230 ng/g 2 ATNA 
Mg 4.8 % 2 ATNA 
Mg 4 :t % 18 ICPES 
Mn 563 ug/g 2 ATNA 
Mn 440 :t 32 ug/g 17 ICPES 
Mo so Ug/g 1 ATNA 
Mo 3.5 :t 1.2 ug/g 11 ICPES 
Na 7590 ug/g 2 ATNA 
Na 5200 :t 1700 ug/g 17 ICPES 
Nd 16.5 ug/g 2 ATNA 
Ni 10 :t 2.5 Ug/g 27 ICPES 
Pb 16 :t 15 Ug/g 22 ICPES 
Rb 35.5 ug/g 2 ATNA 
Sb 580 ng/g 2 ATNA 
Sb 8000 :t 11000 ng/g 18 ICPES 
Sc 5.2 Ug/g 2 ATNA 
Se 3350 ng/g 2 ATNA 
Sm 3.6 ug/g 2 ATNA 
Sr 150 Ug/g 2 ATNA 
Sr 178 :t 25 ug/g 11 ICPES 
Ta 0.365 ug/g 2 ATNA 
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TABLE E-ll (cont) 

Material Constituent Mean :t Std Dev Units .JLa Technigue b 

CCRMP S0-3 Calcareous C Horizon Soil (cont) Tb 0.3 ug/g 2 ATNA 
Th 4.2 ug/g 2 ATNA 
Ti 2250 ug/g 2 ATNA 
Tl 43000 :t 27000 ng/g 17 ICPES 
u 1.1 ug/g 2 ATNA 
u 0.84 ug/g 1 ICPMS 
U-235/238 0.0067 ratio 1 ICPMS 
v 42 ug/g 2 ATNA 
v 29 :t 7 ug/g 17 ICPES 
w 5 ug/g 2 ATNA 
Yb 1. 7 ug/g 2 ATNA 
Zn 33 ug/g 2 ATNA 
Zn 42 :t 9 ug/g 18 ICPES 
Zr 145 ug/g 2 ATNA 

CCRMP S0-4 Chernozemic A Horizon Soil Ag 5300 ng/g 2 ATNA 
Al 5.6 % 2 ATNA 
As 7.8 ug/g 2 ATNA 
Au 12 ng/g 2 ATNA 
Ba 680 ug/g 2 ATNA 
Br 5.7 ug/g 2 ATNA 
Ca 1.1 % 2 ATNA 
Ce 51 ug/g 2 ATNA 
Cl 100 ug/g 2 ATNA 
Cr 69 ug/g 2 ATNA 
Cs 2.7 ug/g 2 ATNA 
Cu 280 ug/g 2 ATNA 
Dy 3.3 ug/g 2 ATNA 
Eu 1 ug/g 2 ATNA 
Fe 2.3 % 2 ATNA 
Ga 32 ug/g 2 ATNA 
Hf 7.4 ug/g 2 ATNA 
Hg 1000 ng/g 2 ATNA 
Hg 31 :t 9 ng/g 3 CVAA 
I 17 ug/g 2 ATNA 
In 200 ng/g 2 ATNA 
K 1.7 % 2 ATNA 
La 29 ug/g 2 ATNA 
Lu 375 ng/g 2 ATNA 
Mg 5200 ug/g 2 ATNA 
Mn 609 ug/g 2 ATNA 
Mo 60 ug/g 1 ATNA 
Na 1.02 % 2 ATNA 
Nd 22 ug/g 2 ATNA 
Rb 66 uy/g 2 ATNA 
Sb 550 ng/g 2 ATNA 
Sc 8 ug/g 2 ATNA 
Se 6550 ng/g 2 ATNA 
Sm 4.7 ug/g 2 ATNA 
Sr 150 ug/g 2 ATNA 
Ta 0.60 ug/g 2 ATNA 
Tb 0.83 ug/g 2 ATNA 
Th 8.2 ug/g 2 ATNA 
Ti 3000 ug/g 2 ATNA 
u 2.3 ug/g 2 ATNA 
v 90 ug/g 2 ATNA 
w 5.9 ug/g 2 ATNA 
Yb 2 ug/g 2 ATNA 
Zn 99 ug/g 2 ATNA 
Zr 305 ug/g 2 ATNA 

~Total number of analyses included in the mean. 
Analytical technique codes: 
ATNA = Automated Thermal Neutron Activation 
CVAA = Cold Vapor Atomic Absorption Spectrometry 
ETVAA = Electrothermal Vaporization Atomic Absorption 
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TABLE E-ll (cont) 

FAA = Flame Atomic Absorption 
G =Gamma Spectroscopy- Ge(Li) or HPGE 
GEL! = Gamma Spectroscopy - Ge(Li) 
ICPES = Inductively Coupled Plasma Atomic Emission Spectrometry 
ICPMS = Inductively Coupled Plasma Mass Spectrometry 
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TABLE E-111 

SUMMARY OF ANALYTICAL DETERMINATIONS ON USGS REFERENCE MATERIALS BY EM-9 

Material Constituent Mean :1: Std Dev Units .JL.8 TechniQY!b 

USGS GXR-6 Soil Ag 7 ppm 1 ATNA 
Al 17.5 " 1 ATNA 
As 310 ppm 1 ATNA 
Au 99 ppb 1 ATNA 
Ba 1210 ppm 1 ATNA 
Br 1.8 ppm 1 ATNA 
Ca 0-18 " 1 ATNA 
Ce 38 ppm 1 ATNA 
Cl 80 ppm 1 ATNA 
Cr 98 ppm 1 ATNA 
Cs 4.7 ppm 1 ATNA 
Cu 300 ppm 1 ATNA 
Dy 2.9 ppm 1 ATNA 
Eu 0.81 ppm 1 ATNA 
Fe 6 " 1 ATNA 
Ga 32 ppm 1 ATNA 
Hf 4 ppm 1 ATNA 
Hg 1.2 ppm 1 ATNA 
I 30 ppm 1 ATNA 
In 300 ppb 1 ATNA 
K 1.8 " 1 ATNA 
La 12.7 ppm 1 ATNA 
Lu 360 ppb 1 ATNA 
Mg 0.67 " 1 ATNA 
Mn 1230 ppm 1 ATNA 
Mo 80 ppm 1 ATNA 
Na 1050 ppm 1 ATNA 
Nd 8 ppm 1 ATNA 
Rb 98 ppm 1 ATNA 
Sb 4 ppm 1 ATNA 
Sc 27.9 ppm 1 ATNA 
Se 7 ppm 1 ATNA 
Sm 2.43 ppm 1 ATNA 
Sr 190 ppm 1 ATNA 
Ta 490 ppb 1 ATNA 
Tb 540 ppb 1 ATNA 
Th 6.3 ppm 1 ATNA 
Ti 5400 ppm 1 ATNA 
u 1.82 ppm 1 ATNA 
v 198 ppm 1 ATNA 
IJ 5 ppm 1 ATNA 
Yb 2.05 ppm 1 ATNA 
Zn 170 ppm 1 ATNA 
Zr 300 ppm 1 ATNA 

~Total number of analyses included in the mean. 
Analytical technique codes: 
ATNA = Automated Thermal Neutron Activation 
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Appendix E 

KEY TO TABLE E-IV 

****************************** 

EPA Beta Performance 
Evaluation in Water, May 1992a 

****************************** 

b c d Beta 87EPA 01 PC 

35. ± 5. 
e f cv = pCi/L [ ] 

Result Uncer. Date9 

23. 2. 6/03 
25. 3. 6/03 
27. 3. 6/03 

Co-60 87EPA 01 G 

CV = No Data Available (pCi/L) 

Result Uncer. Date 

7.2 3. 5/10 
6.3 3. 5/10 
8.0 3. 5/10 

e 

:Quality assurance material name. 
Analyte. 

c 
dReference code. 

e 
Analytical technique. 
Certified value. "No Data Available" means that 
this analyte does not have a certified value and 
that data is being collected to determine a 

fconsensus value. 
Contract laboratory code. 

g 
Result, uncertainty, and date analyzed. 

Uncertainties quoted in this table are those calculated and reported by 
the analyst. At present there is no uniform policy concerning the 
calculation of uncertainties in EM-9. This need is being addressed. 
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KEY (cont) 

Analytical technique codes: 

ACOLR 
ATNA 
BOM 
CALC 
CB 
CEA 
COLOR 
CVAA 
DNA 
ETVAA 
FAA 
FIA 
FP 
FTIR 
G 
GCEC 
GCMS 
GE 
GELI 
GRAV 
HPLC 
IC 
ICPES 
ICPMS 
IR 
ISE 
KIT 
KPA 
LS 
MSCAN 
NAI 
PC 
PHil 
PTGC 
PTITR 
RAS 
sc 
TITR 

= 

Automated Colorimetry 
Automated Instrumental Thermal Neutron Activation 

Beckman Oxygen Meter 
Calculation 
Conductivity Bridge 
Combustion-Elemental Analyzer 
Spectrophotometric, colorimetric 
Cold Vapor Atomic Absorbtion Spectroscopy 
Delayed Neutron Assay 
Electrothermal Vaporation Atomic Absorption 
Flame Atomic Absorption Spectroscopy 
Flow Injection Analysis 
Flash Point 
Fourier Transformation Infrared Spectroscopy 
Gamma Spectroscopy- Ge(Li) or HPGE 
Gas Chromatography with Electron Capture 
Gas Chromatography/Mass Spectrometry 

Glass Electrode 
Ge(Li), Gamma Spectroscopy 
Gravimetry (evaporation) 
High Performance Liquid Chromatography 
Ion Chromatography 
Inductively Coupled Plasma Atomic Emission Spectrometry 
Inductively Coupled Plasma Mass Spectrometry 
Infrared Spectrometry 
Ion Selective Electrodes 
PCB Field Test Kits 
Kinetic Phosphorescence Analysis 
Liquid Scintillation Counting 

Mass Scan by ICPMS 
Sodium iodide, Gamma Spectroscopy 
Proportional Counting 
Phoswich 
Purge & Trap/Gas Chromatography 
Potentiometric Titration 
Radiochemical Alpha Spectrometry 
Scintillation Counting with Na(l) Crystal 

Titration 

Appendix E 



~ 
'tl ,. 
1:! 
p.. 
)(" 

t!!J 

t!!J 
I 

...... 
-'I 

CCRMP CLV·1 
Vegetative Redionuc::l ide 

cs·137 

cv = 3 

Re_sult 

2.9 
3.1 
3 

Cs-137 

cv = 3 

Res_l,.l_l t 

3.2 

860Al 01 

pCi/g 

Uncer. 

0.5 
0.5 
0.5 

860Al 01 

pCi/g 

Uncer. 

0.6 

Date 

7/21 
8/13 
8!13 

GEL! 

Date 

12/09 

CCRMP CLV·2 
Vegetative Radionucl ide 

Cs·137 860AL 01 

cv = 0.92 pCi/g 

Result 

0.81 
1.3 

Cs·137 

cv = 0.92 

Result 

1.2 

Uncer. 

0.21 
0.3 

860Al 01 

pCi/g 

Unc:er. 

0.2 

o_ate 

3/12 
7/21 

GELI 

Date 

12/09 

CCRMP MRG·1 Gabbro 

************•················· 
Ag 90GLA 01 

cv = 110. 27 ng/g 

Result Uncer. 

<11000 

Al 90GLA 01 

CV = 4.48 t 0.15 X 

ATNA 

Dote 

3!'Z9 

ATNA 

Result Uncer. Date 

4.42 0.13 3/29 

TABLE E-IV 

INDIVIDUAL CONSTITUENT CONCENTRATIONS IN QUALITY ASSURANCE MATERIALS MEASURED BY EM-9 IN 1992 

•• 90GLA 01 ATNA Cu 90GLA 01 ATNA 90GLA 01 ATNA Sb 90GLA 01 ATNA 
cv • 730 • 370 ng/g cv = 134 t 14 ug/g cv • 1510 • 220 ug/g cv ,., 860 t 160 ngjg 

Result Uncer. Date Resu_l t Uncer. Date Resu_l t Uncer. Date Res_ul t Uncer. Date 
< 1500 3/29 < 300 3/29 1300 300 3/29 < 3000 3/29 

Au 90GLA 01 ATNA Dy 90GLA 01 ATNA La 90GLA 01 ATNA Sc 90GLA 01 ATNA 
cv = 5.4 ng/g cv = 2.9 • 0.9 ug/g cv • 9.8 • 0.8 ug/g cv :II 55 t 5 ug/g 

Result Uncer. Date Result Uncer. Date Result ~~r. Date Result Uncer. Date 
< 10 3/29 0.4 3/29 9.4 0.5 3/29 60 3 3/29 

Sa 90GLA 01 ATNA Eu 90GLA 01 ATNA Lu 90GLA 01 ATNA Se 90GLA 01 ATNA 
cv = 61 • 23 ug/g cv = 1.39 • 0.12 ug/g cv = 120 • 40 ng/g cv = 194 • 5 ng/g 

Result Uncer. Date Result uncer. Date Resul_t U~er. Dat_e Result Uncer. Date 
< 900 3/29 1.38 0.09 3/29 <300 3/29 <11000 3/29 

Br 91GLA 01 ATNA Fe 90GLA 01 ATNA Mg 90GLA 01 ATNA Sm 90GLA 01 ATNA 
cv = < 3 ug/g CV = 12.54 t 0.27 X cv = 8.17 t 0.19 I cv = 4.5 • 0.5 ug/g 

Result Uncer. Date Result U1lCer. Date Result Uneer. Date Result Uncer. Date 
< 2.2 3/29 13.6 0.7 3/29 7.8 0.4 3/29 4.34 o.z 3/29 

Ca 90GLA 01 ATNA Ga 90GLA 01 ATNA Mn 90GLA 01 ATNA Sr 90GLA 01 ATNA 
CV = 10.51 t 0.24 X CV z 17 :t: 4 ug/g cv = 1310 • 100 ug/g cv = 266 • 13 ug/g 

Result Uncer. Date Result Uncer. Date Result_ __ U~e_r, Date Result Uncer. Date 
10.6 0.4 3/29 < 18 3/29 1370 50 3/29 < 400 3/29 

Ce 90GLA 01 ATNA HI 90GLA 01 ATNA Mo 90GLA 01 ATNA Ta 90GLA 01 ATNA 
cv = 26 • 4 ug/g cv = 3. 76 • 0.22 ug/g cv = 870 • 180 ng/g cv = 800 • 50 ng/g 

Result Uncer. Date Result Uncer. Date Result Unc:er. Date Result Uncer. Date 
29 1.8 3/29 4.1 0.6 3/29 <60000 3/29 < 1500 3!29 

Cl 90GLA 01 ATNA Hg 90GLA 01 ATNA Na 90GLA 01 ATNA Tb 90GLA 01 ATNA 
cv = 170 :t: 30 ug/g cv = 140 • 40 ng/g cv = 5500 • 600 ug/g cv • 510 • 60 ng/g 

Result Uncer. Date Result Uncer. Date Result Uncer. Date Result Unc:er. Dat_e 
< 100 3/29 < 1900 3/29 5500 300 3/29 < 1600 3/29 

Cr 90GLA 01 ATNA 91GLA 01 ATNA Nd 90GLA 01 ATNA Th 90GLA 01 ATNA 
cv = 430 • 80 ug/g cv = < 25 ug/g cv = 19.2 • 2.2 ug/g cv Jl 0.93 :t D.18 ug/g 

Result Uncer. Date Result Uncer. Date Result Uncer. Date Result Uncer. Date 
510 30 3/29 < 19 3/29 15 3/29 < 1.3 3/29 

cs 90GLA 01 ATNA In 90GLA 01 ATNA Rb 90GLA 01 ATNA Ti 90GLA 01 ATNA 
cv = 570 • 160 ng/g cv = < 500 ng/g cv = 8.5 • 2.4 ug/g CV = 2.26 t 0.09 X 

Result Uncer. Date Result Uncer. Date Result Uncer. Date Result Uncer. Date 
< 4000 3/29 < zoo 3/29 < 30 3/29 2.2 0.3 3/29 

90GLA 01 

cv • 240 • 40 119/9 

Result Uncer. 

259 15 

90GLA 01 

cv :1: 526 :t 33 IJg/SJ 

Result Uncer. 

530 19 

w 90GLA 01 

cv .. 300 :t 60 ng/g 

Result Uncer. 

< 4000 

Yb 90GLA 01 

cv = 600 ng/g 

Rrsul t Uncer. 

< 900 

Zn 90GLA 01 

cv = 191 • 15 ug/g 

Result Uncer. 

< 50 

Zr 90GLA 01 

cv = 108 • 16 ug/g 

Result Uncer. 

< 500 

ATNA 

Date 

3/29 

ATNA 

Date 

3/29 

ATNA 

Date 

3/29 

ATNA 

Date 

3/29 

ATNA 

Date 

3/29 

ATNA 

Date 

3!Z9 

CCRMP 50·1 Regosol i c Soil 

Ag 89GLA 03 

cv = 100 ng/g 

Result Uncer. 

< 5800 
< 4000 
< 7000 
< 4000 

Ag 89GLA 03 

cv :II 100 ng/g 

Result Uncer. 

<28000 

ATNA 

Date 

2/28 
3!07 
4!25 
5/04 

ICPMS 

Date 

8/31 
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CCRMP S0-1 Regosol ic Soil 

(cont) 

······-····················· 
Al 85CAN 01 ATNA 

cv = 9.38 t 0.17 X 

Result uncer. Date 

9.43 0.26 2/28 
9.4 0.3 3!07 
9.4 0.3 4!25 
9.1 0.3 5/04 

Al 85CAN 01 lCPES 

CV=9.38t0.17 X 

Result uncer. Date 

8.4 1. 7 
8., 1.6 
7.6 1.5 
8.8 1.8 
7.3 1.5 
8.2 1.6 
8.3 , .7 
8.7 1.7 
8.4 1. 7 
8.4 , .7 
8.3 1. 7 
7.9 1.6 
8.6 0.9 
8. 7 1. 7 
8.5 1. 7 
7.8 1.6 
7.5 1.5 
7.6 , .5 

Al 85CAN 01 

CV=9.38t0.17 X 

6/11 
7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

10/26 
10/26 
11/09 
11/09 
11/13 
11/13 
11/30 

lCPMS 

Result Uncer. Date 

7.4 1.5 8/31 

As 89GLA 03 ATNA 

cv =r 2 ~ 0.2 ug/g 

Result Uncer. Date 

2.6 0.6 2/28 
, .8 0.4 3/07 
2.3 0.5 4/25 
4.2 0.7 5/04 

As 89GLA 03 ETVAA 

cv • 2 • 0.2 ug/g 

Result Uncer. Date 

1.3 
1.4 

0.4 
0.4 

1/16 
1/23 

As 89GLA 03 

cv = z :!: 0.2 ug/g 

Result Uncer. 

< 85 

Au 89GLA 03 

cv = , ng/g 

R_esult 

< 22 
< 16 
< 14 
< 14 

Uncer. 

89GLA 03 

cv = 19 • 2 ug/g 

Result Uncer. 

~ 4 
B 8 
~ 7 
~ 3 
~ w 
~ 9 
v 8 
<~ 

Ba 85CAN 01 

cv • 879 • 47 ug/g 

Result Unc:er. 

736 58 
890 80 
920 60 
800 80 

Ba 85CAN 01 

cv = 879 • 47 ugfg 

Resul_t Uncer. 

860 
760 
760 
820 
760 
640 
650 
760 
770 
740 
730 
750 
800 

170 
150 
150 
160 
150 
130 
130 
150 
150 
150 
150 
150 
160 

ICPMS 

Date 

8/31 

ATNA 

Dl!l_!e 

2/28 
3/07 
4!25 
5/04 

!CPES 

De_te 

10/26 
10/26 
11/09 
11/09 
11/13 
11/13 
11/30 
12/07 

ATNA 

Date 

2/28 
3/07 
4125 
5/04 

lCPES 

Date 

6/11 
7/16 
7/16 
8/06 
8/17 
8/17 
8/21 
8/B 
8/27 
8/31 
9/10 
9/14 

12/07 

TABLE E-IV (cont) 

Ba 85CAN 01 tCPMS 

cv = 879 :t: 47 ug/g 

Result 

800 
580 

Uncer. 

160 
60 

Date 

8/31 
10/26 

Low value on 10/26 because 
digestion not appropriate for 
total metals. 

Be 89GLA 03 lCPES 

cv = 1.98 • 0.~ ug/g 

Result Uncer. Date 

2.2 0.5 
, .6 0.3 
2 0.4 
1.9 0.4 
2., 0.4 
2., 0.4 
1.9 0.4 
, .9 0.4 
2 0.2 
2., 0.4 
, .3 0.3 
, .9 0.2 
2., 0. 7 

6/11 
8/06 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 
9/23 

10/07 
12/07 

Be 89GLA 03 lCPMS 

CV a 1.98 t: 0.29 UQ/9 

Resut t Uncer. Date 

< 23 8/31 
1.2 0.5 10/16 

Br 89GLA 03 ATNA 

cv = 2.15 ug/g 

Ca 

Resut t Uneer. Date 

1.5 
1.5 
1.7 

< 6 

0.5 
0.3 
0.4 

85CAN 01 

2/28 
3/07 
4!25 
5/04 

ATNA 

CV • 1.8 t 0.07 X 

Resut t Uneer. Date 

2.02 0.13 2/28 
, .61 o., 3/07 
, .93 0., 4!25 
1.84 D. 1 5/04 

Ca 85CAN 01 lCPES 

CV • 1.8 t 0.07 X 

Result Uncer Date 

1.5 
1.5 
1.5 
1.5 
1.3 

0.3 
0.3 
0.3 
0.3 
0.3 

6/11 
7/16 
7/16 
8/06 
8/17 

Ca (cont) 

, .4 0.3 
, .6 0.3 
1.5 0.3 
1.5 0.3 
, .5 0.3 
1.5 0.3 
, .6 0.3 

Cd 89GLA 03 

cv = 130 • 40 ,.,. 

8/21 
8/25 
8/27 
8/31 
9/10 
9/14 
9/14 

ICPES 

Result Uncer. Date 

< 400 
< 300 

< 3000 
< 700 

< 2000 
< 2000 
< 2000 
< 2000 
< 2000 
< 2000 
< 2000 
< 2000 

< 700 

Cd 89GlA 03 

cv :II 130 t 40 ng/g 

6/11 
7/16 
7/16 
8/07 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12/07 

lCPMS 

Result Uneer. Date 

<88 
240 200 

Ce 89GLA 03 

cv • 102 • 10 ug/g 

8/31 
10/26 

A.TNA 

Result Uncer. Date 

97.8 4.6 2!28 
108 5 3/07 
105 5 4/25 
107 5 5/04 

Cl 89GLA 03 ATNA 

cv • 150 ug/g 

Result lJncer. Date 

< 200 
180 30 
150 20 

< 140 

Co 85CAII 01 

cv • 32 • 3 ug/g 

2/28 
3!07 
4/25 
5/04 

IC1'£S 

Result lJncer. pote 

37 
28 
27 
32 
24 
27 
~ 
25 

7 
6 
5 
a 
5 
5 
6 
5 

6!11 
7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8/27 

Co (cont> 

Co 

28 
26 
23 
27 
27 
24 
27 

85CAN 01 

8/31 
9/10 
9/14 

10/26 
11/09 
11/09 
11/30 

lCPMS 

cv = 32 • 3 ug/g 

Result Uncer. Date 

m 60 8/31 

Cr 85CAN 01 ATNA 

cv = 160 t 15 ug/g 

Result Uncer. Date 

169 10 2/28 
160 10 3/07 
169 10 4/25 
160 10 5/04 

Cr 85CAN 01 lCPES 

cv • 160 t 15 ug/g 

Result Uncer. Date 

~ 30 
~ 30 
170 30 
~ ~ 

160 30 
170 30 
~ 30 
180 ~ 

m 30 
~ 30 
,~ 30 
m 30 
~ 30 

Cr 85CAN 01 

CY • 160 t 15 ug/g 

6/11 
7/16 
7/16 
8/06 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12/07 

lCPMS 

A.esylt Uneer. Date 

540 110 
160 ~ 

180 ~ 

Cs 89GLA 03 

cv • 5.07 • 0.18 ug/g 

8/31 
9/22 

10/21 

ATNA 

Result Uncer. Date 

5.18 
5.8 
4.5 
5.6 

0.35 2!28 
0.3 3/07 
0.3 4/25 
0.3 5/04 

Cu 85CAN 01 ATNA 

cv = 61 t 3 ug/g 

Cu 

Result 

< 350 
< 300 
< 300 
< 300 

Uncer_. 

85CAN 01 

Date 

2/28 
3/07 
4!25 
5/04 

ICPES 

cv = 61 • 3 ugfg 

Result Uncer. Date 

48 10 
44 9 
54 ,, 
51 10 
65 13 
53 ,, 
57 ,, 
56 ,, 
49 10 
48 10 

7/16 
7/16 
8/06 
8/17 
8/21 
8/B 
8/27 
8/31 
9/10 
9/14 

Cu 85CAN 01 ICPMS 

cv • 61 • 3 ug/g 

Oy 

Result Uncer. Date 

< 65 
56 
53 

89GLA 03 

8/31 
9/21 
10/~ 

ATNA 

cv • 4.5 t 0.4 ug/g 

Result Uncer. Date 

4 0.5 2/28 
3.8 0.4 3/07 
3.9 0.4 4/B 
4.3 0.4 5/04 

Eu 89GLA 03 ATNA 

cv • , .57 • 0.05 ug/g 

Result Uncer. Date 

, .36 0.06 2/28 
, .44 0.08 3/07 
1.43 0.06 4/B 
1.48 0.06 5/04 

Fe 85CAN 01 ATNA 

CV•6t:0.13 X 

Resyl t Uncer, Date 

5.52 
5.8 
6.1 
5.8 

0.35 2!28 
0.3 3/07 
0.3 4/25 
0.3 5/04 
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CCRMP S0-1 Regoeol ie Soil 
(eont) 

Fe B5CAII 01 ICPES 

CV • 6 t 0.13 X 

Result Uncer. Date 

6 1.2 6/11 
5.9 1.2 7/16 
6.2 1.2 7/16 
6 1.2 8/06 
5.6 101 8/17 
5.3 1.1 8/21 
5.4 1.1 8/25 
5.1 1 8/27 
5.4 1.1 8131 
5.2 1 9/10 
5.1 1 9/14 
5.2 1.1 10/26 
5.8 0.6 10/26 
5.8 1.2 10/26 
5.7 1.1 11/09 
5.3 1.1 11/09 
6 1.2 11/13 
5.6 1.1 11/13 
5.5 1.1 11/30 

Ga B9GLA 03 ATNA 

cv • 24.1 t 0.8 ug/g 

Result Uncer-. Date 

Hf 

< 35 
19 

<60 
< 600 

B9GLA 03 

cv = 2.5 • 0.4 ug/g 

2/28 
3/07 
4/25 
5/04 

ATNA 

Result Uncer. Date 

2.83 0.25 2/28 
2.6 0.3 3/07 
2.45 0.2 4/25 
2.5 0.3 5/04 

Hg 85CAN 01 ATNA 

cv = 22 • 3 ng/g 

A:esul t Uncer. Date 

< 1200 
< 800 

< 1300 
< 800 

Hg 85CAN 01 

cv = 22 • 3 ng/g 

Result Uncer. 

n z 
17 2 
~ 2 
~ 2 

2/28 
3/07 
4/25 
5/04 

CVM 

Date 

1/23 
4/21 
6/08 
6/22 

B9GLA03 ATNA 

cv • 12 ug/g 

Result uncer. Pate 

In 

< 35 
< 24 
< 21 
< 23 

B9GLA 03 

cv :II 100 ng/g 

2/28 
3!07 
4/25 
5/04 

ATNA 

Result uneer. Date 

< 350 
< 300 
< 300 
< 240 

85CAN 01 

CV = 2.68 t 0.08 X 

2/28 
3/07 
4/25 
5/04 

ATNA 

Result Uncer. Date 

2.63 0.18 2/ZB z. 78 0.19 3/07 z. 7 o.zz 4/25 
2.9 0.3 5/04 

85CAN 01 

cv • 2.68 :t 0.08 X 

Result Unc_er. 

2.6 0.5 
2.4 0.5 
2.7 0.5 
z. 7 0.5 
2.6 0.5 
2.6 0.5 
2.7 0.5 
2.5 0.5 
2.6 0.5 
2.8 0.6 
2.6 0.5 

La B9GLA 03 

cv • 54 • 2 ug/g 

Result Uncer. 

63.3 3.5 
59 4 
59 4 
56 3 

li B9GLA 03 

CY = 48 t 2 ug/g 

R_esult 

45 
36 
57 
48 
52 

Uncer. 

9 
7 

11 
10 
10 

JCP£S 

Date 

6/11 
7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8127 
8/31 
9/10 
9/14 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

JCPES 

Date 

7/16 
7/16 
8/06 
8/17 
8/25 

TABLE E-IV (cont) 

Li Ceont) 

Li 

44 
40 
38 
37 

B9GLA 03 

cv = 48 • 2 ug/g 

8/27 
8/31 
9/10 
9/14 

ICPMS 

Result Uncer. Date 

< 40 8/31 

lu 89GLA 03 ATNA 

cv = 310 • 20 ng/g 

Result Uncer._ Pete 

280 30 
356 21 
310 30 
320 30 

Ng 85CAN 01 

CV=Z.31t0.11 X 

Result Uncer. 

1.99 o. 14 
2.1 0.13 
2.38 0.15 
2.09 0.12 

Mg 85CAN 01 

CV • 2.31 :t 0.11 X 

Result Uncer. 

0.4 
2 OA 
1.8 0.4 
2 0.4 
1.6 0.3 
1.8 0.4 
1.9 0.4 
2.2 0.4 
2 0.4 
Z OA 
2.2 0.4 
1.9 0.4 
2.2 0.4 

Mn 85CAN 01 

cv = 890 • 30 ug/g 

Result 

932 
880 
930 
930 

Uncer. 

35 
40 
40 
40 

2/28 
3/07 
4/25 
5/04 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

lCPES 

Da_te 

6/11 
7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8/27 
8!27 
8/31 
9/10 
9/10 
9/14 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

Mn B5CAII 01 ICPES 

cv • 890 • 30 ug/g 

Result Uncer. Date 

940 190 6/11 
850 170 7!16 
840 170 7/16 
830 170 8/06 
740 150 8/17 
730 150 8/21 
830 170 8/25 
790 160 8/27 
810 160 8/31 
770 150 9/10 
770 150 9!14 

Mn 85CAII 0 1 I CPMS 

cv = 890 • 30 ug/g 

Result Uncer. Date 

1200 zoo 
770 80 
960 100 

Mo B9GLA 03 

cv = 2 .t 1 ug/g 

8/31 
9/21 

10!21 

ATNA 

Result Uncer. Date 

< 100 
<80 

40 

Mo B9GLA 03 

cv = 2 • 1 ug/g 

A:esul t Uncer. 

< 3 
4 

< 5 
< 4 
< 4 
< 4 
< 4 
< 4 
< 4 
< 4 

Mo B9GLA 03 

cv = 2 • 1 ug/g 

Result Unc;_er. 

<93 

Na 85CAN 01 

cv = 1.97 t 0.08 X 

3!07 
4/25 
5/04 

ICPES 

Date 

7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

ICPMS 

Date 

8/31 

ATNA 

Result Uncer. Date 

z. 1 0.09 2/28 
2.09 o. 1 3/07 
2.11 0.06 4/25 
1.99 0.06 5/04 

Na B5CAII 01 

CV = 1.97 t D.08 X 

Result Uncer. 

1.8 0.4 
1.8 0.4 
1.8 0.4 
1.8 0.4 
1.5 0.3 
1.7 0.3 
1.7 0.3 
1.9 0.4 
1.8 0.4 
1.7 0.3 
1. 7 0.3 

Nd B9GLA 03 

cv = 44 • 3 ug/g 

ICP£$ 

Date 

6/11 
7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

ATNA 

Result Unc:er. Date 

41.4 3.5 Z!ZB 
49 4 3/07 
44 4 4/25 
44 4 5/04 

N i 85CAN 01 I CPES 

cv = 94 • 7 ug/g 

Result Unc:;er Date 

87 17 
90 18 
70 14 
90 18 
93 19 
81 16 
88 17 
95 19 
83 17 
88 18 
86 17 
85 17 
90 9 
86 17 
89 18 
85 17 
95 19 
86 17 
87 17 
88 17 

Ni 85CAN 01 

cv = 94 t 7 ug/g 

Resul_t Uncer. 

270 50 

Pb 85CAN 01 

cv z 21 t 4 ug/g 

6/11 
7!16 
7/16 
8/06 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

10/26 
10/26 
11/09 
11/09 
11/13 
11/13 
11/30 
12/07 

JCPMS 

Date 

8/31 

ICPES 

Result unc:er. _D•te 

25 
< 30 
< 30 

20 
< 7 
21 

6/11 
7/16 
7/16 
8!07 
8/17 
8/17 

Pb (eont) 

Pb 

< 7 
8 

< 7 
< 7 
< 7 
< 7 

7 

85CAN 01 

cv = 21 • 4 ug/g 

8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12/07 

JCPMS 

Result Uneer. Date 

Rb 

< 110 
17 
17 

85CAN 01 

cv = 139 • 12 ug/g 

8/31 
9/0Z 

10/23 

ATNA 

Result Uneer. Date 

Sb 

125 
130 
134 
138 

8 
7 
8 
8 

89GLA 03 

cv = 297 • 25 ng/g 

2/28 
3/07 
4/25 
5/04 

ATNA 

Result Uncer, Date 

< 1600 
< 1100 
< 1700 
< 1100 

Sb 89GLA 03 

cv = 297 • 25 ng/g 

2/28 
3/07 
4/25 
5/04 

JCPES 

Result Uncer. Date 

< 200 
<10000 
<40000 
< 6000 
< 6000 
< 6000 
< 6000 
< 6000 
< 6000 
< 6000 
< 6000 
< 4000 

Sb 89GLA 03 

cv = 297 • 25 ng/g 

Res_ylt _jJncer. 

<88000 
230 50 

6/11 
7/16 
8/06 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12/07 

ICPMS 

o_ate 

8/31 
10/26 

Low value on 10/26 because 
digestion not appropriate for 
total metals. 
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CCRMP S0-1 Regosol ic Soil 

(cont) 

······························ 
Sc 89GLA 03 

cv = 17.7' 0.8 ug/g 

Result Uncer. 

17 0.9 
17.6 0.9 
16.5 0.9 
17.8 0.9 

Se 89GLA 03 

cv = 91 :t 7 ng/g 

Re_sult 

< 6900 
< 7000 
< 7000 
< 5000 

uncer. 

Se 89GLA 03 

cv = 91 ' 7 ng/g 

Result Unc_er. 

< 350 

Sm 89GLA 03 

cv = 7.9 ' 0.5 ug/g 

Result Unc_er. 

8.86 0.35 
8.1 0.4 
8.2 0.4 
7.8 0.4 

Sn 89GLA 03 

cv = 2.6' 0.7 ugjg 

Result lk'lcer. 

<63 

Sr 85CAN 01 

cv = 328 ' 29 ug/g 

Resul_L uncer. 

380 60 
250 40 

< 200 
280 40 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

ATNA 

Date 

2!28 
3/07 
4/25 
5/04 

ICPMS 

Date 

8!31 

ATNA 

Oat_. 

2/28 
3/07 
4/25 
5/04 

ICPMS 

Date 

8/31 

ATNA 

Dat_e 

2/28 
3/07 
4/25 
5/04 

Sr 85CAN 01 

cv = 328 :t 29 ugfg 

Result Uncer. 

300 60 
270 50 
290 60 
230 50 
290 60 
310 60 
300 60 
280 60 
280 60 

Sr 85CAN 01 

cv = 328 ' 29 ugjg 

Result Uncer. 

300 60 
280 30 

Ta 89GLA 03 

CV=0.7•0.12 ug/g 

Result Uncer. 

0.7 0.1 
0.76 0.08 
0.66 0.07 
0.63 0.06 

Tb 89GLA 03 

cv = 0.88 :t 0.07 ug/g 

Result Uncer. 

0.94 o. 1 
1.1 0.1 
0.71 0.08 
0.78 0.08 

Th 89GLA 03 

cv = 12.4 ' 1.2 ug/g 

Result Uncer. 

11 0.5 
12.4 0.8 
10.7 0.4 
11.5 0.5 

Ti 85CAN 01 

cv = 5300 :t 200 ug/g 

Result 

4800 
4700 
5100 
5300 

Uncer. 

700 
600 
700 
700 

ICPES 

Date 

7/16 
7/16 
8/06 
8/17 
8/25 
8/27 
8/31 
9/10 
9/14 

ICPJIIS 

Date 

8/31 
10/20 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

ATNA 

Oa_te 

2/28 
3/07 
4125 
5/04 

ATNA 

Date 

2128 
3/07 
4/25 
5/04 

Tl 

cv = 640 

Result 

<20000 
<20000 

89GLA 03 

ng/g 

Uncer. 

45000 20000 
76000 20000 
31000 20000 

<20000 
4400 2000 

<20000 
<20000 
<20000 
<20000 

25000 20000 
<20000 

Tl 89GLA 03 

cv = 640 nstg 

Result Uncer. 

<65000 
670 100 

89GLA 03 

cv = 1.71 ' 0.04 ug/g 

Result 

1.69 
1.71 
1.69 
1.71 

Uncer. 

0.07 
0.07 
0.07 
0.07 

89GLA 03 

cv = 1.71 t 0.04 ug/g 

Result 

1.6 
1.67 
1.n 
1.5 
1.6 
1.7 
1.5 
1.6 
1.6 
1.6 
1.2 
1.06 
1.5 
1.5 
1.4 
1.5 
1.7 
0.62 
1.5 
1.6 
1.6 
1.4 
1.4 

< 130 
1.5 
1.4 

Uncer. 

0.2 
0.09 
0.08 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.2 
0.2 
0.1 
0.2 
0.2 
0.06 
0.2 
0.2 
0.2 
0.1 
0.1 

0.2 
0.2 

TABLE E-IV (cont) 

ICPES 

Date 

6/11 
7!16 
7!16 
8/06 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9!14 

12/07 

ICPMS 

Date 

8/31 
10/26 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

ICPMS 

Date 

1/08 
2/03 
2/03 
2/11 
2/21 
2/21 
2/27 
2/27 
2/27 
3/27 
4/07 
4/07 
4/08 
5/04 
5/04 
5/04 
5/08 
6!17 
6/17 
7/01 
7/01 
7/02 
8/26 
8/31 
9/17 
9/17 

U·235/238 81H·8 03 ICPMS 

cv = o.oon t 0.0001 ratio 

Result U.rcer. 

0.0071 
o.oon 
o.oon 
o.oon 
0.0077 
0.0074 
0.0081 
0.0071 
o.oon 
0.0062 
0.0071 
0.0074 
o.oon 
0.0064 
0.0062 
0.006 
0.0071 
0.0064 
0.007 
0.0075 
0.0086 
o.oon 
0.007 
0.006 

0.0007 
0.0004 
0.0002 
0.0003 
0.0006 
0.0007 
0.0002 
0.0003 
0.0002 
0.0015 
0.0004 
0.0013 
0.002 
0.001 
0.0005 
0.0009 
0.0011 
0.0005 
0.0002 
0.0008 
0.0013 
0.0009 
0.0012 
0.0007 

Date 

1/13 
1/17 
1/27 
1/27 
2/03 
2/03 
2/11 
2/21 
2/21 
2/27 
2/27 
2/27 
4/07 
4/07 
4/08 
5/04 
5/04 
5/04 
5/08 
7/01 
7/01 
7/02 
9/17 
9/17 

89GLA 03 ATNA 

cv = 133 ' 4 ugjg 

Result Uncer. Date 

132 6 2/28 
126 5 3/07 
138 6 4/25 
135 6 5/04 

89GLA 03 I CPES 

cv = 133 ' 4 ugjg 

v 

Result Unc:er. Date 

1~ 
130 
110 
MO 
1W 
1W 
130 
1W 
130 
1W 
1W 

30 
30 
20 
30 
20 
20 
30 
w 
30 
20 
w 

89GLA03 

6/11 
7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8!27 
8/31 
9/10 
9/14 

ICPMS 

cv = 133 • 4 ug/g 

Result Uncer. Date 

460 
1W 
160 

90 
10 
20 

8/31 
9/22 

10/21 

cv = 0. 7 

Result 

< 8.1 
< 6 
< 9 

< 30 

89GLA 03 

ug/g 

Uncer. 

Yb 89GLA 03 

cv = 2.24 ' 0.25 ug/g 

Result Uncer. 

1. 7 0.2 
1.96 0.14 
2 0.15 
1.95 0.14 

Zn 85CAN 01 

cv = 146 ' 5 ug/g 

Result Uncer. 

~ w 
1~ w 
<~ 

1~ w 

Zn 85CAN 01 

cv = 146 ' 5 ug/g 

Result Uncer_. 

~ ~ 
~ ~ 

1~ ~ 

rn ~ 

1W ~ 

1~ ~ 

1~ ~ 

1~ ~ 

1~ ~ 

1~ ~ 

1~ ~ 

Zn 85CAN 01 

cv = 146 ' 5 ug/g 

Result Un~;~. 

~0 ~ 

1~ ~ 

170 ~ 

Zr 89GLA 03 

cv = 84 ' 10 ug/g 

Res_1,1l t Uncer. 

< 280 
< 190 
< 300 
< zoo 

ATNA 

Date 

2/28 
3!07 
4/25 
5/04 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

ICPES 

Date 

6/11 
7/16 
7/16 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

ICPMS 

Date 

8/31 
9/22 

10/21 

ATNA 

Date 

2/28 
3/07 
4/25 
5/04 

CCRMP S0-2 Podzolic Soil 

Ag 89GLA 03 

cv = 190 ng/g 

Result Uncer. 

< 5800 
< 4DOO 
< 4000 

Al 85CAN 01 

CV = 8.07' 0.18 X 

~t Uncer. 

8.15 0.24 
8.5 0.3 
7.99 0.22 

Al 85CAN 01 

cv = 8.07 ' 0.18 X 

Result Uncer. 

8.3 1.6 
6.3 1.3 
8.5 1.6 
7.5 1.5 
7.6 1.5 
7.54 0.015 
7.6 1.5 
7.7 1.5 
7.5 1.5 

As 89GLA 03 

CV=1.17•0.13 ug/g 

Re_su l t Uncer. 

< l.S 
< 2.3 
< 3 

Au 89GLA 03 

cv = 1.5 ng/g 

Result Uncer. 

33 
< 14 
< 13 

Ba 85CAN 01 

cv = 966 ' 67 ug/g 

Result_ Uncer. 

909 81 
950 100 
900 60 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Date 

3/11 
3/16 
3/23 
3/30 
4/01 
6/08 
7/29 
7/29 
8/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 
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CCRMP S0-2 Podzol i e Soil 
(cant) 

Ba 85CAII 01 

cv s 966 t 67 ug/g 

Result Uncer. 

960 190 
990 200 

1100 200 
990 200 

1000 200 
1100 200 
960 190 

1000 200 
1000 200 
1000 200 
990 200 

Be 89GLA 03 

cv = 2 • 0.3 ug/g 

Result 

1.5 
1.3 
2.09 
2.1 
1.9 
2.7 
1.8 
1.9 
1.7 

Uncer. 

0.3 
0.3 
0.03 
0.4 
0.4 
0.5 
0.4 
0.4 
0.3 

Br 89GLA 03 

cv = 17 t 2 ug/g 

Rgyjt_ Uncer. 

15 
18 
16 

Ca 85CAN 01 

CV=1.96•0.1 X 

ICPES 

Date 

1/27 
1!27 
2/24 
3/03 
3/03 
3!23 
4/01 
6/08 
7!29 
7/29 
8/04 

ICPES 

Date 

3/11 
3/16 
3/23 
3!30 
4/01 
6/08 
7/29 
7!29 
8/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Result Ur~ce_r_.___ Dati: 

1.83 0.13 2/28 
2.1 0.11 3/07 
1.97 0.11 5/04 

Ca 85CAN 01 ICPES 

CV=1.96•0.1 X 

Result Unc:er. Date 

1.5 
1.4 
1.9 
1.8 
1.5 
1.6 
1.7 
1.6 

0.3 
0.3 
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 

3/11 
3/16 
3/23 
3/30 
4/01 
7/29 
7/29 
8/04 

Cd 89GLA 03 

cv • 130 t 40 ng/g 

Result U_r:~Cer. 

< 600 
< 600 

< 1000 
< 1000 
< 1000 
< 1000 
< 1000 
< 1000 
< 1000 

Ce 89GLA 03 

cv = 112 • 8 ug/g 

Result__ _Uneer. 

93.2 4.6 
110 5 
108 5 

Cl 89GLA 03 

cv = 84 ug/g 

Result Unc:er. 

< 160 
90 20 

< 110 

Co 89GLA 03 

cv = 7.6 :1: 0.6 ug/g 

ICPES 

Date 

1/27 
1/27 
3/11 
3/16 
3/23 
3/30 
4/01 
7/29 
8!04 

ATNA 

Date 

2!28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Result Uncer. Date 

7 1.4 3/11 
8.3 1. 7 3/16 

12 2 3/23 
9.8 2 3/30 

10 2 4/01 
12 4 7/29 
8 1.6 7/29 
7 1.4 8/04 

Cr 89GLA 03 ATNA 

cv = 12.3 • 1.3 ug/g 

Result_ Uncer. 

29.2 2.3 
10 1 
17.9 1.3 

Cr 89GLA 03 

cv = 12.3 • 1.3 ug/g 

Result Uncer. 

7.2 1.4 
5.4 1.1 
5.6 1.1 
8.2 1.6 
6.9 1 
7 1.4 

10 2 
< 15 

Date 

2/28 
3/07 
5/04 

ICPES 

Date 

1/27 
1/27 
3/16 
3/23 
3/30 
4/01 
7/29 
8/04 

TABLE E-IV (cont) 

Cs 89GLA 03 ATNA 

cv. 0.41 t o.os ugj'g 

Result Uncer. Date 

< 1.5 
< 1.3 
< 1.1 

Cu 85CAN 01 

cv • 7 t 1 ug/g 

Result __ Uncer. 

< 350 
< 300 
< 300 

Cu 85CAN 01 

cv = 7 • 1 ug/g 

Result Uncer. 

< 1 
< 0.3 
< 0.8 
< 2 
< 9 

Oy 89GLA 03 

cv = 8.8 • 1.4 ug/g 

Result Uncer. 

6.8 0.7 
9 0.8 
7.2 0.6 

Eu 89GLA 03 

cv = 3.15 • 0.06 ug/g 

Fe 

Result 

3.05 
3.59 
3.37 

Uncer. 

0.14 
0.19 
0.19 

85CAN 01 

CV = 5.56 • 0.16 X 

Result Uncer. 

4.95 0.35 
5.2 0.3 
5.5 0.3 

Fe 85CAN 01 

CV = 5.56 • 0.16 X 

Result 

5.9 
4 
5.3 
4.7 

Uncer. 

1.2 
0.8 
1 
0.9 

2/28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Date 

4/01 
6/08 
7/29 
7/29 
8/04 

ATNA 

Date 

2!28 
3/07 
5/04 

ATNA 

Date 

2!28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Date 

3/11 
3/16 
3/23 
3/30 

Fe (cont) 

Ga 

4.6 
5.1 
5.6 
5 

0.9 
1 
1.1 
1 

89GLA 03 

cv = 24.3 • 0.3 ug/g 

4/01 
7/29 
7/29 
8/04 

ATNA 

Result uncer. Date 

25 6 2!28 
23 4 3/07 

< 600 5/04 

Hf 89GLA 03 ATNA 

cv = 17.4 • 1.3 ug/g 

Result Uncer. Date 

16.8 1 2/28 
19.5 1.8 3/07 
19.1 1.8 5/04 

Hg 85CAN 01 

cv = 82 :t 9 ngjg 

Result uncer. 

< 1000 
< 700 
< 800 

89GLA 03 

cv = 15 ug/g 

Result Unc:er. 

< 28 
< 19 
< 19 

In 89GLA 03 

cv = < 300 ng/g 

Result uncer. 

< 350 
< 300 

140 50 

85CAN 01 

CV = 2.45 • 0.04 X 

Result 

2.38 
2.42 
2.6 

uncer. 

0.17 
0.16 
0.3 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Date 

2!28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Da_te 

2/28 
3/07 
5/04 

85CAII 01 ICPES 

CV • 2.45 t 0.04 X 

Res_ult Uncer. Date 

2 0.4 3/11 
1.8 0.4 3/16 
2.3 0.4 3/23 
2 0.4 3/30 
2.3 0.5 4/01 
2.4 0.5 7/29 
2.3 0.5 7/29 
2.2 0.5 8/04 

La 89GLA 03 ATNA 

cv = 46.5 t 0.7 ug/g 

Result Uncer. Date 

46 2.6 2/28 
48 3 3/07 
46.5 2.4 5/04 

L i 89GLA 03 I CPES 

cv = 9 t 2 ug/g 

Result 

11 
12 

Uncer. 

Lu 89GLA 03 

cv = 460 • 60 ng/g 

Result___ Uncer. 

5~ 46 
~ 30 
~ ~ 

Mg 85CAN 01 

cv • 5400 • 300 ug/g 

Resu l L __ Uncer. 

7000 1000 
4100 600 
4600 700 

Mg 85CAN 01 

cv = 5400 • 300 ug/g 

Result Uncer. 

4900 1000 
4400 900 
5300 1100 
4900 1000 
5000 1000 
5100 1000 
4900 100 
4800 1000 

Date 

7/29 
7/29 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Date 

3/11 
3/16 
3/23 
3/30 
4/01 
7/29 
7/29 
8/04 

"" 85CAN 01 

cv • 720 :t 20 ug/g 

Result _____uncer. 

736 35 
740 30 
730 40 

Mn 85CAN 01 

cv = 720 • 20 ug/g 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Result l)ncer. Date 

800 160 
580 120 
780 160 
690 140 
640 130 
690 140 
650 130 
620 130 

Mo 89GLA 03 

cv = 2 • 1 ug/g 

Result 

<90 
< 100 

Uncer. 

Mo 89GLA 03 

cv = 2 • 1 ug/g 

Result Uncer. 

0.5 

Na 85CAN 01 

CV = 1.9 • 0.05 X 

Na 

Result 

1.84 
1.91 
1.91 

Uncer. 

0.08 
0.08 
0.05 

85CAN 01 

CV = 1.9 • 0.05 X 

Result 

1.9 
1.5 
2 
1.7 
1.9 
1.9 
1.8 
1.7 

Uncer. 

0.4 
0.3 
0.4 
0.3 
0.4 
0.4 
0.4 
0.3 

3/11 
3/16 
3/23 
3/30 
4/01 
7/29 
7/29 
8/04 

ATNA 

Date 

3/07 
5/04 

ICPES 

Date 

7/29 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Date 

3/11 
3/16 
3/23 
3/30 
4/01 
7/29 
7129 
8/04 
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CCRMP S0-2 Podzol ic Soil 
(cont> 

89GLA 03 ATNA 

cv = 57 • 2 ug/g 

Result Uncer. Date 

36.8 3.5 2/28 
59 5 3/07 
42 4 5/04 

Ni 85CAN 01 ICPES 

cv = 8 :t: 2 ug/g 

Result Uncer. Dat.e 

2.6 0.5 3/16 
3.8 0.8 3/31 
2.5 0.5 4/01 
6 6 n~ 

5 3 ~04 

Pb 89GLA 03 ICPES 

cv = 20 • 2 ug/g 

Result Uncer. Date 

< 1.8 1/27 
< 1.8 1/27 
34 7 3/16 
33 7 3/16 
31 6 3/31 
24 5 3/31 
36 7 6/08 

5 4 7/~ 

27 5 8/04 

Rb 85CAN 01 ATNA 

cv = 78 • 6 ug/g 

Result Unc:er. Date 

63 7 
68 5 
77 6 

Sb 89GLA 03 

cv = 106 • 18 ng/g 

2/28 
3/07 
5/04 

ATNA 

Result uncer. Date 

< 1400 
< 800 

< 1100 

Sb 89GLA 03 

cv = 106 • 18 ng/g 

2!28 
3/07 
5/04 

ICPES 

Result Uncer. Date 

< 2000 3/11 
< 2000 3/16 
< 5000 3/23 
< 3000 3/30 

Sb (Cont) 

< 2000 4/01 
71~ 
8/04 

< 3000 
< 6000 

Sc 89GLA 03 ATNA 

cv = 11.3 :t: 0.3 ug/g 

Result Uncer. Date 

9.55 0.46 2/28 
,, 0.6 3/07 
10.6 0.6 5/04 

Se 89GLA 03 A TNA 

cv = 400 • 80 ngfg 

Result Uneer. Date 

< 5800 
< 4000 
< 4000 

2/28 
3/07 
5/04 

Sm 89GLA 03 ATNA 

cv = 11.8. 1.2 ug/g 

Result Uncer. Date 

11.3 0.5 2/28 
12.1 0.6 3/07 
,, .6 0.6 5/04 

Sr 85CAN 01 ATNA 

cv • 340 t 50 ug/g 

Result Uncer. Date 

320 50 2/28 
250 30 3/07 
260 30 5/04 

Sr 85CAN 01 ICPES 

cv :1: 340 :t: 50 ug/g 

Result Uncer. Date 

340 70 
320 70 

To 89GLA 03 

cv • 1. 15 :t: 0. 13 ug/g 

7/29 
7/29 

ATNA 

Result Uncer. Date 

1.1 0.1 2!28 
1.1 0.1 3/07 
1.3 0.1 5/04 

TABLE E-IV (cont) 

Tb 89GLA 03 

cv = 1.62 :t: 0.19 ugjg 

Th 

Result 

1.1 
1.5 
1.3 

Uncer. 

0.1 
0.2 
0.1 

89GLA 03 

cv = 3.8 :t 0.4 ug/g 

Ti 

Result 

3.34 
3.57 
3.77 

Uncer. 

0.18 
0.17 
0.18 

85CAN 01 

cv = 8600 • 200 ug/ g 

Result 

8100 
8300 
8500 

Tl 

cv = 580 

u 

Result 

< 4000 
< 4000 
< 3000 
< 4000 
< 1000 

35000 
31000 
30000 

Uncer. 

1000 
1100 
1100 

89GLA 03 

ng/g 

Uncer. 

20000 
20000 
20000 

89GLA 03 

cv • 0.98 • 0.05 ugfg 

Result 

0.92 
0.95 
0.97 

Unce_r. 

0.046 
0.04 
0.04 

89GLA 03 

cv • 57 :t: 4 ug/g 

Result 

52.9 
59 
57 

Unc:er. 

3.5 
3 
3 

89GLA 03 

cv • 57 t 4 ug/g 

Result 

48 
49 
64 

Unc:er. 

10 
10 
13 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ATNA 

Date 

2/28 
3/07 
5/04 

ICPES 

Date 

3/11 
3!16 
3/23 
3/30 
4/01 
7/29 
7/29 
8/04 

ATNA 

Da_te 

2/28 
3/07 
5/04 

ATNA 

Dtte 

2/28 
3/07 
5/04 

ICPES 

Date 

3/11 
3/16 
3/23 

v ccont) 

53 
52 
56 
51 
52 

cv = 0.4 

,, 
10 ,, 
10 
10 

89GLA 03 

ug/g 

3/30 
4/01 
7/29 
7/29 
8/04 

ATNA 

Result Uncer. Date 

< 6.9 2/28 
< 5 3/07 

< 30 5/04 

Yb 89GLA 03 A TNA 

cv = 3.5 t 0.4 ug/g 

Result Uncer. Date 

2.9 0.3 2/28 
3.1 0.3 3/07 
3.4 0.4 5/04 

Zn 85CAN 01 ATNA 

cv = 124 t 5 ug/g 

Result unc:er. Date 

120 20 2/28 
120 20 3/07 
124 7 5/04 

Zn 85CAN 01 ICPES 

cv = 124 • 5 ug/g 

Result uncer. Date 

20 4 
72 14 
48 10 

110 20 
110 20 
95 19 

Zr 89GLA 03 

cv = 760 t 60 ua/t 

3/16 
3/23 
4/01 
7/29 
7/29 
8/04 

ATNA 

Result lJnctr. Pete 

660 
650 
700 

90 
120 
100 

2!28 
3/07 
5/04 

CCRMP S0-3 
Calcareous C Horizon Soil 

Ag 89GLA 03 

cv = < 50 ng/g 

Result Uncer. 

< 4600 
< 2400 

Ag 89GLA 03 

cv = < 50 ng/g 

ATNA 

Date 

2/28 
3!08 

FAA 

Result Uncer. Date 

< 1000 6/12 

Al 85CAN 01 ATNA 

CV = 3.06 t 0.11 X 

Result Uncer. Date 

3.2 0.1 2/28 
3. ,, 0.09 3/08 

Al 85CAN 01 ICPES 

CV = 3.06 • 0.11 X 

Result Uncer. Date 

0.98 0.2 
2.4 0.5 
2.7 0.5 
1.45 0.003 
2 0.4 
1.2 0.2 
2.1 0.4 
0.67 0.13 
0.63 0.13 
2.4 0.5 
1.9 0.4 
2.2 0.4 
2.3 0.5 
2.4 0.5 
2.3 0.5 
2.6 0.5 
1.8 0.4 
2.4 0.5 
2 0.4 
2.7 0.3 
2 0.4 
2.1 0.4 
2.2 0.4 
1.8 0.4 

As 89GLA 03 

cv • 2.51 • o. 13 ug/g 

1/07 
3/30 
4/01 
6/08 
6/11 
7/16 
7/16 
7/29 
7/29 
8/04 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9!10 
9/14 

10/26 
10/26 
11/09 
11/13 
11/13 
11/30 

ATNA 

Result Uncer. Date 

2.4 
1.7 

0.5 
O.l 

2/28 
l/08 

•• 89GLA 03 

cv = 2.51 t 0.13 ug/g 

Result Uncer. 

1. 7 0.4 
1.6 0.4 
2.7 0.5 
3.7 0.7 
3.3 0.6 

ETVA.A 

Date 

1/16 
1/23 
6/08 
6/10 
6/30 

Au 89GLA 03 ATNA 

cv = 0.49 ng/g 

Result Uncer. Date 

< 16 2!28 
< 7 3/08 

89GLA 03 

cv = 26 • 3 ug/g 

Result Uncer. 

31 6 
39 12 
36 7 
30 9 
29 9 
41 12 
20 20 

Ba 85CAN 01 

cv = 300 • 40 ug/g 

Result Uncer. 

250 30 
265 25 

Ba 85CAN 01 

cv = 300 • 40 ug/g 

Resu_l t Uncer. 

~ ~ 
~ ~ 
~ ~ 
170 ~ 

~ ~ 
m ~ 
~ ~ 
m ~ 
~ ~ 
280 60 
m 60 
m ~ 
m ~ 
m ~ 
~ ~ 
~ ~ 
m ~ 
m ~ 
~ ~ 
m ~ 

ICPES 

Date 

10/26 
10/26 
11/09 
11/13 
11/13 
11/30 
12/07 

ATNA 

Date 

2!28 
3/08 

ICPES 

Date 

1/07 
3/30 
4/01 
6/08 
6/11 
7/16 
7!16 
7/16 
7/29 
8/04 
8/06 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12!07 

I 
I 
I 
! 

I 
I 

I 
I 
I 
l 

I 
I 
I 
t 
~ 
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Be 

c~ so-3 
Calcareow c Horizon Soil 

(cant) 

ll9GLA03 ICPES 

cv • 0.81 • 0.15 ug/g 

Result Unter. Date 

0.76 0.15 
1 0.2 
0.811 0.18 
1.2 0.2 
1.1 0.2 
0.86 0.17 
1 0.2 
0.73 0.15 
0.93 0.2 
0.9 0.5 
1.2 0.2 
1 0.2 
1.1 0.2 
1.2 0.2 
1.1 0.2 
1.1 0.2 
1 0.2 
1.2 0.2 
0.99 0.1 
1.6 0.5 

1/07 
3/30 
4/01 
6/08 
6/11 
7116 
7/29 
7/29 
8/04 
8/06 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

10/07 
12/07 

Be 89GLA 03 ICPMS 

cv = 0.81 • 0.15 ug/g 

Result Uncer. Date 

0.1 10/20 

Br ll9GLA 03 ATNA 

cv = 5.5 ug/g 

Result Uncer. Date 

4.7 0.6 2/28 
5.5 0.8 3/08 

Ca 85CAN 01 ATNA 

CV = 14.63 t 0.4 X 

Result Uncar Date 

15.1 0.7 2/28 
15.4 0.6 3/08 

Ca 85CAII 01 ICPES 

cv = 14.63 t 0.4 X 

Result 

15 
13 
13 
12 
12 
13 
9.6 

13 
13 

Uncer. 

3 
3 
3 
2 
3 
3 
1.9 
3 
3 

O_ate 

1/07 
3/30 
4/01 
6/11 
7/16 
7/16 
7/29 
8/04 
8/06 

ca (cont) 

Cd 

14 
12 
14 
14 
13 
14 
14 
15 

ll9GLA 03 

cv ~ 120 t 30 ng/g 

8!17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

ICPES 

Result uncer.._ Date 

< 140 
< 1000 
< 1000 
< 400 
< 600 

< 1000 
< 1000 
< 700 

< 2000 
< 2000 
< 2000 
< 2000 
< 2000 
< 2000 
< 2000 
< 2000 

< 700 

Ce ll9GLA 03 

cv z 34 t 2 ugjg 

1/07 
3!30 
4/01 
6/11 
7116 
7/29 
8/04 
8/07 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12/07 

ATNA 

Resyl t uncer. Date 

35.4 2 2/28 
34.7 1.8 3/08 

Cl ll9GLA 03 

cv • 210 ug/g 

Result Uncer. 

400 60 
330 30 

Co ll9GLA 03 

cv • 5.5 t 0.8 ugjg 

Result Uncer. 

8.8 2.2 
5 1 
5 1 
6 1.2 

< 3 
4.9 1 
6 4 
4.8 0.9 
4.4 0.9 
4 0.8 
4 1 
4 0.8 
5 1 
3 1 
5 1 
4.5 1 
4 1 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

1/07 
3/30 
4/01 
6/11 
7/16 
7/16 
7/29 
7/29 
8/04 
8/07 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

Co (eont) 

3.6 0.4 
5.9 1.2 
7.6 1.5 

Cr 85CAN 01 

cv • 26 • 3 ug/g 

Result Uncer. 

39 2.4 
29.2 1.8 

cr 85CAN 01 

CY = 26 t 3 ug/g 

Result Uncer. 

12 2 
10 2 
18 4 
17 3 
15 3 
18 4 
18 4 
17 3 
g 3 
~ 4 
18 4 
~ 4 
M 4 
M 4 
18 4 
~ 4 
~ 4 
M 4 
17 3 
16 3 
~ 4 

cs 89GLA 03 

cv = 1.12 • 0.09 ug/g 

Result Uncer. 

1.22 0.1 
1.23 0.09 

Cu 85CAN 01 

CV = 17 t 1 ug/g 

Result Uncer. 

< 350 
< 240 

Cu 85CAN 01 

cv = 17 • 1 ug/g 

Result Uncer. 

9. 7 1.9 
24 5 
10 2 
11 2 
12 2 
13 3 
13 3 
12 2 

TABLE E-IV (cont) 

10/26 
11/09 
11/30 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

1/07 
3/16 
3/30 
4/01 
6101 
6!11 
7/16 
7116 
7/29 
7/29 
8/04 
8/07 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9!10 
9/14 

12/07 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

3/16 
3/30 
4/01 
6/08 
7/16 
7/29 
7/29 
8/04 

Cu (cant) 

13 
12 
14 
13 
14 
13 
11 
10 

Dy ll9GLA 03 

cv • 2.8 :1: 0.3 ug/g 

Result Unc:er. 

2.6 0.3 
2.8 0.3 

Eu ll9GLA D3 

cv = 0. 74 • 0.05 ug/g 

Result Unc::er. 

0.81 0.14 
0.73 0.1 

Fe 85CAN 01 

CV = 1.51 t 0.06 X 

Result Uncer. 

1.5 D.08 
1.55 0.09 

Fe 85CAN 01 

CV = 1.51 t 0.06 X 

Result Unc:er. 

1.2 
1.2 
1.4 
1.3 
1.3 
1.1 
0.79 
D.9 
1.3 
1.3 
1.4 
1.2 
1.3 
1.2 
1.3 
1 
1.2 
1.2 
1.5 
1.2 
1.3 
1.4 
1.2 

0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.16 
D. 18 
D.3 
0.3 
0.3 
D.2 
0.3 
0.2 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
D.3 
0.2 

8/D7 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

1/07 
3/30 
4/01 
6/11 
7/16 
7/16 
7/29 
7/29 
8/04 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/1D 
9/14 

10/26 
10/26 
11/09 
11/13 
11/13 
11/30 

Ga ll9GLA 03 

cv = 6.4 • 0.3 ug/g 

Result 

<29 
< 30 

Uncer. 

Hf 89GLA D3 

cv = 4.29. 0.24 ug/g 

ResYll Uncer. 

4.37 0.35 
4.9 0.4 

Hg 89GLA 03 

cv = 17 t 7 ng/g 

Result Uncer. 

< 810 
< 400 

Hg 89GLA D3 

cv :z 17 t 7 ngjg 

Result Unce~:_. 

18 2 
42 1D 

8 0.8 

89GLA 03 

cv • 1 ug/g 

Result 

< 35 
< 24 

Uncer. 

In 89GLA 03 

cv = 100 ng/g 

Result Uncer_. 

< 350 
< 230 

85CAN 01 

CV = 1.16 t 0.05 X 

Result 

1.33 
0.96 

Uncer. 

0.12 
0.11 

85CAN 01 

cv = 1.16 • 0.05 ~ 

Result 

0.57 
1.1 
1.2 

Uncer_. 

0.11 
0.2 
0.2 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3(08 

ATNA 

Date 

2/28 
3/08 

CVAA 

Date 

1/23 
1/30 
2/06 

ATNA 

Date 

2128 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

1!07 
3/30 
4/01 

IC (cont) 

1.2 0.2 
1 D.2 
1.2 0.2 
1.3 0.3 
0.96 D. 19 
1 D.2 
1.2 0.2 
1.1 0.2 
1.2 0.2 
1.2 0.2 
1.2 0.2 
1.1 D.2 
1.2 D.3 
1.2 D.2 
1.2 D.2 

La 89GLA 03 

cv = 16.9 • 1.3 ug/g 

Result Uncer. 

16.8 0.8 
17.4 0.8 

L i 89GLA 03 

cv = 9 • 3 ug/g 

Result 

12 
6.1 
6.9 

11 
13 
13 
9.7 

1D 
8 
9 

Uncer. 

2 
1.2 
1 
2 
3 
3 
1.9 
2 
1.6 
1.8 

LU 89GLA 03 

cv = 230 • 50 ng/g 

Result Uncer. 

222 17 
237 19 

Mg 85CAN 01 

CV = 4.98 t 0.1 X 

Result Uncer. 

4.96 0.26 
4.65 0.24 

Mg 85CAN 01 

CV = 4.98 t 0.1 X 

Result 

5.1 
4.3 
4.8 
3.8 
2.7 
3.8 
1.6 

Unce-r. 

0.9 
1 
0.8 
0.1 
0.8 
O.l 

6/11 
7116 
7!16 
7/16 
7129 
7/29 
8/04 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

7/16 
7/29 
7/29 
8/06 
8/17 
8/25 
8/27 
8/31 
9/10 
9/14 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

1/07 
l/30 
f./01 
6/11 
7;16 
7!16 
1!29 
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CCRMP S0-3 
Calcareous C Horizon Soil 

(cont) 

Mg (cont) 

1.6 0.3 7/29 
4.2 0.9 8/04 
3.4 0. 7 8!06 
4.3 0.9 8/17 
4.1 0.8 8/21 
4.3 0.9 8/25 
4.3 0.9 8/27 
4.3 0.9 8/31 
3.6 0. 7 9/10 
4 0.8 9/10 
4.9 1 9/14 

Mn 85CAN 01 ATNA 

cv = 520 • 20 ug/g 

Result Uncer. Date 

546 23 2/28 
580 30 3/08 

Hn 85CAN 01 I CPES 

cv • 520 • 20 ug/g 

Result uncer. Date 

400 80 1/07 
480 100 3/30 
440 90 4/01 
500 100 6/11 
430 90 7/16 
440 90 7/16 
410 80 7/29 
370 70 7/29 
460 80 8/04 
460 90 8/06 
440 90 8/17 
430 90 8/21 
470 100 8/25 
430 90 8/27 
470 90 8/31 
410 80 9/10 
440 90 9/14 

Mo 89GLA 03 ATNA 

cv = 2 • 1 ug/g 

Result Uncer. Date 

< 50 3/08 

Ho 89GLA03 ICPES 

CV z 2 :t 1 UG/8 

Result Unc:er. Date 

< 3 
< 0.5 
< 4 
< 5 
< 4 
< 4 
< 4 

7/16 
7/16 
7/29 
8/06 
8/17 
8/21 
8/25 

Mo (cont) 

Na 

< 4 
< 4 
< 2 
< 4 

85CAN 01 

8/27 
8/31 
9/10 
9/14 

ATNA 

cv = 7400 • 400 ug/g 

Result Uncer. Date 

7480 350 2/28 
7700 400 3/08 

Na 85CAN 01 ICPES 

cv = 7400 • 400 ug/g 

Result Uncer. Date 

310 60 1/07 
5900 1200 3/30 
6700 1300 4/01 
5400 1100 6/11 
4800 900 7/16 
5600 1100 7/16 
3000 600 7/29 
2700 500 7/29 
6200 1200 8/04 
4900 1000 8/06 
5900 1200 8/17 
6200 1200 8/21 
6400 1300 8/25 
6100 1200 8/27 
6600 1300 8/31 
5000 1000 9/10 
6300 1300 9/14 

Nd 89GLA 03 ATNA 

cv :.: 17.2 1 1 ug/g 

Result Uncer Date 

Ni 

16 
17 

85CAN 01 

r:v ill 16 :t: 3 ug/g 

Result 

1.7 
0.7 
7.6 

12 
9 

10 
7.9 

10 
11 
9 

14 
11 
11 
10 
10 
12 
9 

11 
10 
9 
9.7 

Unc:er. 

1.5 
0.2 
1.5 
2 
2 
2 
1.6 
3 
6 
2 
3 
2 
3 
3 
3 
3 
3 
3 
3 
3 
1 

2/28 
3/08 

ICPES 

Date 

1/07 
3/16 
3/23 
3/30 
4/01 
6/11 
7/16 
7/16 
7/29 
7/29 
8/04 
8/07 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

10/26 

Ni Ccont) 

10 
8 

10 
13 
14 
10 

Pb 85CAN 01 

cv = 14 • 3 ug/g 

Result 

80 
16 
16 
15 
8.8 

14 
14 

< 30 
12 

< 20 
9 

16 
15 
9 

15 
< 7 

11 
< 7 

7 
< 7 
< 7 

12 

unc_er. 

16 
3 
3 
3 
3 
3 
3 

4 
3 
4 
2 
7 

Rb 85CAN 01 

cv s 39 :t: 3 ug/g 

Result 

36 
35 

Uncer. 

Sb 89GLA 03 

cv = 323 • 6 ng/g 

Result Uncer. 

< 810 
350 110 

Sb 89GLA 03 

cv = 323 • 6 ng/g 

Result Uncer. 

< 620 
< 3000 
< 2000 

5000 2000 
<10000 
<10000 

5000 3000 
< 6000 
50000 40000 

< 6000 
< 6000 
< 6000 
< 6000 
< 6000 

TABLE E-IV (cont) 

10/26 
11/09 
11/13 
11/13 
11/30 
12/07 

ICPES 

Date 

1/07 
3/16 
3/23 
3/31 
3/31 
6/08 
6/11 
7116 
7/16 
7/29 
7/29 
8/04 
8/07 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12/07 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

1/07 
3/30 
4/01 
6/11 
7/16 
7!16 
7/29 
8/04 
8/06 
8!17 
8/17 
8/21 
8!25 
8/27 

Sb (cont) 

< 6000 
< 6000 
< 6000 
< 4000 

Sc 89GLA 03 

cv = 5.2 • 0.3 ug/g 

Result Uncer. 

5.29 0.35 
5.2 0.3 

Se 89GLA 03 

cv = 34 :t: 15 ng/g 

Result 

< 4600 
< 2100 

Uncer. 

Sm 89GLA 03 

cv = 3.47 • 0.19 ugJg 

Result-~· 

3.85 0.17 
3.44 0.16 

Sr 85CAN 01 

cv = 220 • 30 ug/g 

Result Unc;;er. 

< 120 
180 30 

Sr 85CAN 01 

cv • 220 • 30 ug/g 

Result Uncer. 

160 30 
180 40 
130 30 
140 30 
200 40 
200 40 
200 40 
190 40 
200 40 
170 30 
190 40 

To 89GLA 03 

cv z 0.43 t: 0.06 ug/g 

Result Uncer. 

0.37 0.05 
0.36 0.04 

8/31 
9/10 
9/14 

12/07 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ICPES 

Date 

7/16 
7/16 
7/29 
7/29 
8/06 
8/17 
8/25 
8/27 
8/31 
9/10 
9/14 

ATNA 

Date 

2/28 
3/08 

Tb 89GLA 03 ATNA 

cv = 0. 5 • 0. 01 ug/g 

Result Uncer o Date 

< 0.17 2/28 
0.46 0.05 3/08 

Th 89GLA 03 ATNA 

cv = 3.88 • 0.21 ug/g 

Resylt Uneero Date 

4.1 0.6 2/28 
4.38 0.19 3/08 

Ti 85CAN 01 ATNA 

cv = 2000 • 200 ug/g 

Result uneero Date 

2300 500 2/28 
2200 300 3/08 

Tl 89GLA 03 I CPES 

cv = 180 ng/g 

Result Uncero Date 

< 1700 
< 4000 
< 1000 
<20000 
25000 
80000 
36000 
89000 
30000 
63000 
70000 
58000 
53000 
57000 
37000 
53000 
49000 

20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 

1/07 
3/30 
4/01 
6/11 
7/16 
7116 
7/29 
8/07 
8/17 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

12/07 

89GLA 03 ATNA 

cv. 1.11 • 0.02 ug/g 

Result Uncer Date 

1.23 0.06 2/28 
0.99 0.04 3/08 

89GLA 03 I CPHS 

cv. 1.11. 0.02 ug/g 

Result uncer. Date 

0.84 0.08 7/02 

U·235/238 81H·8 03 ICPHS 

cv = OoOOn :t Oo0001 ratio 

Result Uncero Date 

0.0067 0.0022 7/02 

89GLA 03 ATNA 

cv = 36 • 4 ug/g 

Result 

47.2 
36.8 

Unc:ero 

3.5 
2.4 

89GLA 03 

cv = 36 :t 4 ug/g 

Result 

50 
38 
37 
25 
29 
23 
22 
21 
29 
29 
27 
27 
29 
27 
31 
24 
26 

Uncero 

10 
8 
7 
5 
6 
5 
4 
4 
6 
6 
5 
5 
6 
5 
6 
5 
5 

89GLA 03 

CV a 0.6 ug/g 

Result uncer o 

< 6.9 
< 4 

Yb 89GLA 03 

cv :II , .67 :t 0.18 ug/g 

Result Uncer o 

1.8 0.2 
1.5 0.3 

Zn 89GLA 03 

cv • 48.3 :t , .8 ug/g 

Result Uncer o 

< 17 
49 

Date 

2/28 
3/08 

ICPES 

Da.te 

1/07 
3/30 
4/01 
6/11 
7/16 
7/16 
7/29 
7/29 
8/04 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9/14 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 
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cc- S0·3 
Calcareous C Horizon Soil 

(eont) 

Zn 89GLA03 

cv z 48.3 2: 1.8 ugjg 

Zr 

Result 

~ 
u 
~ 
u 
~ 
~ 
~ 
g 
~ 
n 
~ 
u 
~ 
~ 
~ 
~ 
~ 
~ 

Uncer. 

13 
5 
8 
5 
9 

10 
7 
9 
8 
7 
9 
8 
9 

10 
8 
9 
8 
8 

89GLA 03 

cv = 156 t 13 ug/g 

Result 

160 
130 

Uncer. 

30 
40 

ICPES 

Date 

1/07 
3!16 
3/30 
4!01 
6/11 
7/16 
7/16 
7/29 
7!29 
8/04 
8/06 
8/17 
8/21 
8/25 
8/27 
8/31 
9/10 
9!14 

ATNA 

Date 

2/28 
3/08 

CCRMP S0·4 
Chernozemic A Horizon SoH 

Ag 

cv = 120 

Res_ul t 

<6900 
< 4000 

Al 

89GLA 03 

ng/g 

Uncer. 

85CAN 01 

CV a 5.46 t 0.15 X 

Result Uncer. 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

5.51 
5.6 

0.16 2/28 
0.16 3/08 

As 89GLA 03 ATNA 

cv = 7.4 • 0.22 ug/g 

Result 

8.3 
7.2 

Uncer. 

1 
0.8 

Date 

2/28 
3/08 

Au 89GLA 03 

cv • 0.64 ng/g 

Ba 

Result Uncer. 

< 15 
< 9 

89GLA 03 

cv = 700 • 40 ug/g 

Result Uncer. 

670 150 
690 40 

8r 89GLA 03 

cv = 5.2 • 0.4 ug/g 

Result Uncer. 

5.8 1.3 
5.6 0.8 

Ca 85CAN 01 

CV•1.11t0.05 X 

Result Uncer. 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

1.15 
1.01 

0.09 2!28 
0.06 3/08 

Ce 89GLA 03 

cv = 54 t 1 ug/g 

Cl 

Result Uncer. 

48.8 
54 

2.6 
3 

89GLA 03 

cv = 30 ug/g 

Cr 

Result Unc:er. 

< 120 
<80 

85CAN 01 

cv = 61 • 6 ug/g 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Result Uncer. Date 

Cs 

63.3 
74 

3.5 
5 

89GLA 03 

2!28 
3/08 

ATNA 

cv = 2.88 • 0.19 ug/g 

Result Uncer. Date 

2.67 
2.73 

0.23 2/28 
0.19 3/08 

TABLE E-IV (cont) 

Cu 85CAN 01 ATNA 

CV a 22 t 1 USI/SI 

Result uncer. 

< 350 
< 210 

oy 89GLA 03 

cv = 3.5 • 0.6 ug/g 

Date 

2128 
3/08 

ATNA 

Result Uncer. Date 

3 0.5 2/28 
3.6 0.4 3/08 

Eu 89GLA 03 ATNA 

cv • 0.97 • 0.07 ug/g 

Result uncer. Date 

0.909 0.081 2/28 
1.03 0.06 3/08 

Fe 85CAN 01 ATNA 

CV z 2.37 t 0.07 X 

Result Uncer. Date 

2.09 
2.41 

0.1 2/28 
0.12 3/08 

Ga 89GLA 03 

cv = 10.7 • 0.2 ug/g 

HI 

Result 

< 23 
< 40 

Uncer. 

89GLA 03 

cv = 8 • 0.3 ug/g 

Result uncer. 

ATNA 

Date 

2/28 
3/08 

.UNA 

Date 

7.02 
7.8 

0.35 2/28 
0.4 3/08 

Hg 89GLA 03 

cv = 32 • 10 ng/g 

Result 

< 1300 
< 700 

Hg 

Uncer. 

89GLA 03 

CV = 32 :t 10 ng/g 

Result 

36 
36 
21 

uncer. 

10 
10 
2 

ATNA 

Date 

2/28 
3/08 

CVAA 

Date 

1/30 
1/30 
2/11 

89GLA 03 

cv • 3 ug/g 

Resut t Unc:_er. 

In 

< 20 
< 13 

cv = 100 

89GLA 03 

ng/g 

ATNA 

Date 

2/28 
3/08 

ATNA 

Result Uncer. Date 

< 240 
< 160 

85CAN 01 

cv = 1.73. 0.03 " 

2/28 
3/08 

ATNA 

Result Uncer. Date 

1.66 0.13 2/28 
1.83 0.16 3/08 

La 89GLA 03 ATNA 

cv = 28.2. 1.7 ug/g 

Lu 

Result 

28.6 
29.7 

Uncer. 

1.4 
1.8 

89GLA 03 

cv = 370 • 40 ng/g 

Mg 

Result Uncer. 

260 
490 

24 
30 

85CAN 01 

cv = 5600 • 400 ug/g 

Mn 

Result Uncer. 

5500 
4900 

800 
500 

85CAN 01 

cv = 600 • 20 ug/g 

Mo 

Result Uncer. 

608 
610 

28 
30 

89GLA 03 

cv = 1 • 0.3 ug/g 

Result Unce_r. 

<60 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

3/08 

•• 8500 01 ATNA 

cv = 1 t 0.02 

Result Uncer. Date 

1.02 
1.02 

0.05 2/28 
0.05 3/08 

Nd 89GLA 03 

cv = 25 • 2 ug/g 

Result Uncer. 

16 
27 

Rb 89GLA 03 

cv = 69 • 8 ug/g 

Resvl_t Uncer. 

56.4 4.6 
75 5 

Sb 89GLA 03 

cv = 710 • 30 ng/g 

Sc 

Result Uncer. 

< 220 
880 240 

89GLA 03 

cv = 8.4 • 0.4 ug/g 

Resu_ti__ _ _Uncer. 

ATNA 

Date 

2!28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

6.79 
8.4 

0.35 2/28 
0.5 3/08 

se 89GLA 03 

cv = 490 • 110 ng/g 

Result 

< 8100 
< 5000 

Sm 

Uncer. 

89GLA 03 

cv = 4.7. 0.2 ug/g 

Result Uncer. 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

4.83 
4.61 

0.22 2/28 
0.21 3/08 

Sr 85CAN 01 

cv = 170 • 20 ug/g 

Result Uncer. 

< 180 
< 120 

ATNA 

Date 

2/28 
3/08 

To 89GLA 03 ATNA 

cv. 0.62. 0.11 ug/g 

Result Uncer. Date 

0.54 
0.65 

0.07 2/28 
0.05 3/08 

Tb 89GLA 03 ATNA 

cv : 0.61 • 0.03 ug/g 

Result Uncer, Otte 

< 0.81 2!28 
0.85 0.08 3/08 

Th 89GLA 03 A TNA 

cv = 8.6 t 0.7 ug/g 

Result Uncer. Date 

7.8 0.9 2!28 
8.6 1 3/08 

T1 85CAN 01 ATNA 

cv = ~00 t 200 ug/g 

Result 

2800 
3200 

Uncer. 

500 
400 

89GLA 03 

cv = 2.38 t: 0.07 ug/g 

Result 

2.43 
2.22 

Uncer. 

0., 
0.08 

89GLA 03 

cv = 85 • 5 ug/g 

Result 

97.8 
84 

cv = , 

Yb 

Result 

< 5.8 
< 6 

Uncer. 

4.6 
4 

89GLA 03 

ug/g 

Uncer-. 

89GLA 03 

cv = 2.1 :t: 0.4 ug/g 

Result 

1.8 
2.24 

Uncer. 

'l 
Q • .. 

Date 

2!28 
3/08 

ATNA 

Date 

2/28 
3/08 

ATNA 

Date 

2!28 
3/08 

ATNA 

Date 

2!28 
l/08 

.&.TNA 

Slate 

2!28 
3;08 
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cc- so-4 
Chernozemic A Horizon Soil 

(cont) 

····-···············-··-··· 
Zn 85CAN 01 ATNA 

CV=94t3 ug/g 

Result Uncer. Date 

87 14 2/28 
110 30 3/08 

Zr 89GLA 03 ATNA 

cv • 270 t 15 ugjg 

Result Uncer. Date 

< 280 2/28 
330 50 3/08 

·········-····-·-········-
DOE Be Intere~rhon Study, 

ROI.<Id 1 

Be 9300E 03 FAA 

CV =not spiked ug/filter 

Result Uncer. Date 

< 0.1 3/24 
< 0.1 3/24 
<0.1 3/24 
< 0.1 3/24 
<0.1 3/24 
< 0.1 3/24 
< 0.1 3/24 
< 0.1 3/24 

CV • 0.103 • 0.01 U!llfilter 

Resut t Uncer. pate 

0.1 
< 0.1 

0.1 
0.1 

0.1 

0.1 
o. 1 

3/24 
3/24 
3/24 
3/24 

CV • 0.51 t 0.05 ug/fi l ter 

Ruult lJnctr. Date 

0.5 
0.5 
0.5 
0.5 

0.1 
0.1 
0.1 
0.1 

3/24 
3/24 
3/24 
3/24 

cv • 1.033 • 0.1 U!llfflter 

Result Uncer. Date 

1.1 
1.1 
1.1 
1.1 

0.1 
0.1 
o. 1 
0.1 

3/24 
3124 
3124 
3124 

Be (cont) 

cv "' 10.23 t 1.02 ug/fi l ter 

Result Uncer. ~ 

10 
11 
11 
11 

3/24 
3/24 
3/24 
3/24 

cv = 25.52 t 2.55 ug/fi lter 

Result Uncer. 

26 
26 
26 
27 

Date 

3/24 
3/24 
3/24 
3/24 

*****-*********************** 

DOE Be lnterc~rison Study, 
ROI.<Id 2 

Be 9200E 03 FAA 

cv = not spiked ug/f il ter 

Result Uncer Date 

< 0.1 
< 0.1 
< o. 1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 

6{18 
6/18 
6/18 
6/18 
6118 
6{18 
6{18 
6{18 

cv = 0.156 • 0.016 ug{fil ter 

Result Uncer. Date 

0.2 
0.2 
0.3 
0.1 

0.1 
0.1 
o. 1 
0.1 

6/18 
6{18 
6{18 
6/18 

cv • 0.617 t 0.062 ug/fi'lter 

Result uncer. Date 

0.7 
0.8 
0.6 
0.7 

0.1 
o. 1 
0.1 
0.1 

6/18 
6/18 
6/18 
6/18 

cv • 0.933 • 0.093 U!l/fflter 

Result Uncer. D•te 

0.1 6/18 
0.1 6/18 
o. 1 6{18 
0.1 6/18 

cv • 15.5 • 1.55 U!llfflter 

Result Uoctr. Dftt 

15 
15 
16 
16 

6/18 
6/18 
6/18 
6/18 

TABLE E-IV (cont) 

Be (cont) 

CV = 30.37 t 3.04 ug/filter 

Result 

31 
30 
30 
30 

Uncer. Date 

6{18 
6{18 
6/18 
6/18 

****************************** 

DOE Be Jnterc~rison Study, 
ROI.<Id 3 

Be 9200E 03 FAA 

CV = not spiked ug/f it ter 

Result 

< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 

Uncer. Date 

9/01 
9{01 
9{01 
9/01 
9/01 
9/01 
9{01 
9/01 

cv = 0.126 :t 0.013 ug/fi l ter 

Result Uncer. Date 

0.1 
0.2 

< 0.1 
< 0.1 

0.1 
o. 1 

9{01 
9/01 
9{01 
9{01 

cv = 0.417 :t 0.042 ug/filter 

Result Uncer. Date 

0.4 
0.5 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 

9/01 
9/01 
9/01 
9/01 

cv • 0.985 :t 0.099 ug/filter 

Result Uncer. Date 

1 
0.9 
1 
0.9 

0.1 
0.1 
0.1 
0.1 

9/01 
9/01 
9/01 
9{01 

CV • 12.5 :t 1.25 ug/filter 

Result uncer. Date 

12 
13 
13 
13 

9/01 
9{01 
9/01 
9/01 

CV • 20.76 :t 2.08 IJ4/filter 

Raul t uncrr. Date 

20 
21 
20 
20 

9/01 
9/01 
9/01 
9/01 

DOE Be lnterc~rison Study, 
ROI.<Id 4 

········-------········· 
Be 9200E 03 FAA 

CV =not spiked ugJfilter 

Result Uncer o Date 

0.2 
< 0.1 
< 0.1 

0.5 

0.1 

0.1 

11/19 
11/19 
11/19 
11/19 

CV = 0.135 t 0.01 ug/fi l ter 

Result Uncer. 

0.74 
0.25 
0.34 
0.29 

0.1 
o. 1 
0.1 
o. 1 

Date 

11/19 
11/19 
11/19 
11/19 

cv = 0.567 :t Oo06 ug/filter 

Result Uncero Date 

0.77 
0.64 
0.7 
1.15 

0.1 
0.1 
o. 1 
0.1 

cv • 1 :t: 0.1 ugffil ter 

11/19 
11{19 
11{19 
11/19 

Result Uncer. Date 

1.5 
1.06 
1 
1.11 

0.2 
o. 1 
0.1 
0.1 

11{19 
11/19 
11{19 
11119 

tv • 13.4 :t 1o3 ug/filter 

Result Uncero Date 

11 11{19 

cv • 13o43 t 1.34 ug/fH ter 

Result Uncer. Date 

13 
13 
14 

11{19 
11{19 
11{19 

CV • 23.55 t 2o4 Ullfi l ter 

Result Uoctr. pate 

25 
23 
25 
22 

3 
2 
3 
2 

11/19 
11/19 
11{19 
11{19 

···---··--·-·*******'**** 

EM-9 Flash Point of 1-Hexanol 

************************'****** 

Flash Point 86WIL 01 FP 

CV = 145 de9rees F 

Result Uncer. Date 

148 
148 
146 
147 
152 

1124 
1/24 
6/10 
8/05 
8/20 

**************************'*'*** 

EM-9 Gross Alpha/Beta in Yater 

Alpha 92GAU 01 PC 

CY = not spiked pti/l 

Result Unc:er. Date 

0.8 
3.7 
0.5 

- 0.5 
0.6 
1.2 

0.4 
0.9 
0.4 
0.3 
0.3 
0.5 

CV • 6 t 0.2 pCi/L 

4/03 
4/22 
6/15 
7/21 
8/17 
9/15 

Result Uncer. Date 

10 2 5/06 
7 2 7128 

CV • 6.4 t 0.2 pCi/L 

Result uncer o Date 

8110 

CV • 7.9 t 0.3 pCi/L 

Result Uncero Date 

12 8/10 

cv • 8.9. 0.3 pCfll 

Result Uncer. Date 

14 4/22 

CV • 10.9 t 0.4 pCf/L 

Rnul t Uncer. pate 

16 12/02 

CV • 11.9 t 0.4 pCf/L 

Result Uncer. pate 

12 
15 

5/07 
7121 

Beta 92GAU 04 PC 

CY = not spiked pCi/L 

Result Uncer. Date 

16 
0.9 

20 
- 0.1 

0.3 
0.1 

2 
0.3 
2 
0.3 
0.3 
0.2 

CV = 5.2 t 0.2 pti{L 

Resu_lt:_ _ Uncer. 

5.2 0.6 

CV = 6.4 t 0.3 pCi/L 

4/03 
4/22 
5/06 
7/21 
8/10 
8117 

Date 

7/28 

Result Uncer. Date 

7.4 0.9 4/22 

CV = 7 t 0.3 pCi/L 

Result Uncer. Date 

0.9 6/15 

CV = 7.7 t 0.3 pCi/L 

Result Unc;eJ:·~- Date 

5.6 0.7 5/07 

CY :a 8.6 t 0.4 pCi/L 

Result unc~..__Date 

15 9/15 

CV • 8.7 t 0.3 pCf/L 

Result Uncer. Date 

7.2 0.8 7/21 

CV = 10.4 t 0.5 pCi/L 

Result Uncer. Date 

8/10 

CV • 18.5 t 0.6 pCi/L 

Result Uncer. Date 

17 12/02 

EM-9 Gross Alpha/Betl on Soil 

Alpho 91GAU 01 PC 

cv = 4.9 • 1.3 pCf/g 

Result uncer. Date 

2.6 
1.1 
3.1 

0.7 
0.4 
0.8 

1/09 
1/27 
2/24 

l 
t 

I 
I 
I 

I 
I 
I 
I 
I 
~ 



> 'tl 
'tl TABLE E-IV (cont) .. 
:I 
p,. 
>(' ............................... 85GAU 01 Oi l/Greue Ceont) t:rJ - GEL! ~ (cont) '- Ccont) H~3 (cont) 

EM-9 Groea Alph•lleU on Soil cv • 219 :t 11 pCi/g 1200 200 6/29 1500 200 10/19 CV•46t5 IIIQ/L 0 0.01 6/01 (cont) 1100 200 6/29 1400 200 10/19 0 0.01 6/01 A:es!,dS Uncer1 Oat! 1200 200 6/29 1500 200 10/19 Result uncer. Date 0 0.01 6/10 
................................... 

1100 200 6/29 1300 200 10/19 0.01 0.01 6/15 190 20 9/21 1300 200 7/13 1100 200 10/19 49 10 9/11 - 0.01 0.01 6/19 Alpha (contl 190 20 9/21 1300 200 7/13 1400 200 10/19 0.01 0.01 6/30 1200 ~00 7/13 1400 200 10/19 CV•66t7 mg/L 0.01 0.01 7!07 CY•7.6t0.1 pCf/g 1700 200 7/13 1500 200 10/19 0 0.01 7/20 G.,.. 85GAU 01- PC 1700 2JO 7!13 1500 200 10/19 Re;ult une~:r! Date 0 0.01 7!20 ResYl_t_ ~ --R.!1! 1300 200 7/13 1300 200 11/04 0 0.01 8/24 cv • 219 t 11 pCi/g 1400 200 7/13 1300 200 11/04 60 12 4/22 0.01 0.01 8/28 1/27 1400 200 7/20 1500 200 11/04 0 0.01 9/10 Ruytt Uncer 1 Q:ate 1400 200 7/20 1500 200 11/04 CV = 84 t 8 mg/L - 0.01 0.01 9/10 cv ,. 13.8 t 0.3 pCi/g 1400 200 7!20 1300 200 11/04 - 0.01 O.Q1 10/02 190 20 9/16 1400 200 7!20 1400 200 11/04 Result U!:!Si:t:r. D!t! 0 0.01 ~0/02 R!!Y~$: 1J!5!r. J2:ete 180 20 9/16 1400 200 7/ZO 1500 200 11/04 0 0.01 10/02 1400 200 7120 1400 200 11/16 79 16 4/06 0.02 0.01 10!06 10 2 1/27 ................................ 1400 200 7/24 1400 200 11/16 0.22 0.02 10/15 1600 200 7/28 1300 200 11/16 .... _...... ........................ 0.01 0.01 10/21 EM-9 Gross G ... in Yater 1700 200 7/28 1300 200 11/16 0 0.01 10/27 Beta 91GAU 04 PC 1800 300 7/28 1300 200 11/16 EM-9 Rac:Uonucl ides in Urine - 0.01 0.01 10/30 ·················----····· 1700 200 7/28 1400 200 11/16 0.01 0.01 11/09 CY=2.4t1.~ pCi/g 1600 200 7/28 1400 200 11/16 .............................. 0.01 0.01 11/19 G..,.. 85GAU 01 G 1500 200 7/28 1400 200 11/16 0.02 0.01 11/23 Result !lnc:er. Date 1300 200 7/28 1400 200 11/30 Am-241 91GAU 01 RAS 0.01 0.01 12/0Z CV = 1360 t 68 pCi/L 1600 200 71Z8 1300 200 11/30 0 0.01 1Z/08 Z.4 0.3 1/27 1900 300 7/28 1200 200 11/30 cv = not spiked pCi/s"""le 2.1 0.3 Z/24 !esul t Uneer. D!t! 1600 200 7{28 1200 200 11/30 cv = 0.39 • 0.01 UCi/l 1800 300 7/28 1300 zoo 11/30 Result ~er. Oat! cv ,. 5.6 t 0.1 pCi/g 1ZOO 200 1/22 1600 200 7!28 1300 200 11/30 Result Uncer. oass 1400 200 1/ZZ 1600 zoo 7128 1200 200 11/30 0.01 2125 Result lln!;:er: Date 1100 200 1t2Z 1800 300 7/28 1300 200 11/30 0.004 o.oz 10/28 0.44 0.03 8{18 1300 zoo Z/04 1800 300 7{Z8 1200 200 11/30 0.003 0.02 12121 0.4Z 0.03 8/28 0.4 1!27 1300 200 Z/04 1500 200 7/28 1300 200 11/30 0.43 0.03 9{10 1300 200 Z/04 1700 200 7/28 1300 zoo 11{30 cv = 0.24 • 0.01 pCi/s~le 0.4Z 0.03 9!15 cv = 8.8 • 0.3 pCi/g 1700 200 2115 1300 200 8/06 1200 zoo 11{30 0.39 0.03 10{02 1500 200 2115 1500 200 8/06 1300 200 12117 Result uoser. Date 0.38 0.03 10/02 Result uncer. Date 1600 200 Z/15 1400 200 8/10 1300 200 12{17 0.34 0.03 10{02 1400 200 2{24 1400 200 8/10 1400 200 12{17 0.29Z 0.026 12/21 0.36 0.03 10{06 8.9 0.9 1/09 1200 200 2{24 1300 200 8!10 1400 zoo 1Zt17 0.39 0.03 10/06 1000 200 3/12 1500 200 8{10 1700 200 1Zt17 cv • 0.48 t 0.02 pCi/s"""le 0.36 0.03 10{09 CV=11t0.4 pCi/g 1300 200 3t1Z 1100 zoo 8/10 1600 200 12117 0.35 0.03 10/09 1ZOO zoo 3{12 1300 200 8/10 1700 200 12{17 Result Unc!r. Qat! 0.35 0.03 10/09 Resylt ~ncer 1 Q!t! 1400 200 4{01 1500 200 8{10 1200 200 12{17 0.36 0.03 10/21 1Z00 200 4{01 1200 200 8/13 1400 200 12117 0.54 0.033 10128 0.34 0.03 10{27 11 1 1/Z7 1200 200 4{01 1000 200 8{13 1200 200 12{17 0.37 0.03 10!30 1300 200 4{07 1000 200 8!13 1300 zoo 12117 cv • 0.9 t 0.04 pCi/s"""le 0.38 0.03 11/19 ************************ .... *** 1300 200 4{07 1700 200 8/ZO 1600 200 1Z{17 0.36 0.03 11/23 1300 200 4/07 1600 200 8120 1400 200 12!17 Result UQ!;er. Oat! 0.67 0.04 12n2 EM-9 Gross G .... in Soil 1300 zoo 4{20 1600 200 8120 0.39 0.03 1210Z 1200 200 4!20 1500 200 8/20 1.04 0.08 10/01 0.34 0.03 12108 ****************************** 1500 200 4/20 1400 200 9{01 G .... 85GAU 01 PC 1500 200 4/20 1500 200 9{01 cv :s 0.4 t 0.01 UCi/L G..,. 85GAU 01 G 1200 200 4120 1400 200 9{01 cv • 1360 t 68 pCi/L H·3 91GAU 03 LS 1200 zoo 4124 1500 200 9{01 Result Uncer. OatS; cv = 219 • 11 pCi/g 1300 200 4!24 1300 200 9/01 Result Uncer. Dgt! cv • not spiked UCi/l 1300 200 4/Z4 1200 200 9/01 0.47 0.1 3/04 Result Yr!i;t:r-. Oats: 1ZOO 200 4/24 1300 zoo 9{01 1200 200 Z/24 Result Uncer: Oat! 0.42 0.1 3{17 1100 200 4{24 1200 200 9{01 0.41 0.1 3/17 180 20 2IZ1 1100 200 4{24 1300 200 9/01 *******************'*********** 0 0.04 1/07 0.46 0.1 3{17 190 20 2!21 1500 300 5/06 1500 200 9/01 0 0.04 1/10 0.38 0.1 3125 180 20 2121 1300 300 5/06 1200 200 9{01 EM-9 Oil and Grease in Water 0 0.04 1124 0.48 0.1 3!31 190 20 5{19 1500 300 5/06 1300 200 9{01 - 0.01 0.03 Z/05 0.46 0.1 4/07 190 zo 5!19 1300 300 5!06 1300 200 9{16 ······-··-**************** 0 0.03 2105 0.44 0.1 4/13 190 zo 5!19 1100 200 5{11 1300 200 9{16 0.01 0.04 3{04 0.46 0.1 4/21 190 20 6{16 1500 200 5!11 1300 200 9{16 Oil/Grease 91GAU 01 GRAV 0.05 0.05 3{17 0.48 0.1 4{28 190 zo 6{16 1500 200 5/11 1300 200 9/16 0 0.04 3{17 0.46 0.04 5!07 190 20 6/16 1900 300 6!15 1300 200 9/16 CV = 29 t 3 mg/L 0.02 0.04 3/17 0.44 0.03 5{15 180 20 8{04 1100 200 6/15 1300 200 9/16 0.03 0.04 3/31 0.42 0.03 5/21 190 zo 8/04 1700 300 6/15 1300 200 9{16 Result Uncer. Date 0 0.03 3/31 0.41 0.03 5{28 190 zo 8/04 1900 300 6{15 1400 200 9/23 - 0.01 0.03 4/07 0.38 0.03 6{01 180 20 8/ZO 1000 200 6!15 1300 200 9!23 25 5 4/06 - 0.01 0.03 4121 0.35 0.03 6{10 180 20 8120 1500 300 6!16 1200 200 9!23 0 0.01 5{07 0.43 0.03 6{15 
tz.:l 180 20 8/20 1500 300 6{16 1400 200 9{30 CV=35t4 mg/L 0 0.01 5!15 0.51 0.04 6/15 I 180 20 9!02 1100 200 6/16 1200 200 9!30 0.01 0.01 5!15 0.44 0.03 6/30 w 180 zo 9{02 1200 200 6{16 1000 200 10/02 Result Uncer. DB! I 0 0.01 5/Z1 0.43 0.03 7{07 ~ 180 20 9{0Z 1100 200 6{16 1200 200 10/02 0.01 0.01 5/28 0.45 0.04 7{07 190 20 9/21 1200 zoo 6/16 1300 200 10{19 3Z 6 3/16 0.01 0.01 5/Z8 0.4Z 0.03 7/17 



t"J 
I 

"' 00 TABLE E-IV (cont) 

***********•-·····-········· H·3 (Cont) H-3 (cant) Pu-238 Ccont) Pu-238 (cont) Pu-238 (cont) 

EM-9 Radionucl ides in Urine cv = 0.71 • 0.03 UCi/l cv = 7.95 t 0.29 UCi/L 0.009 0.0054 2!14 cv = 0.06 • 0.002 pCi/s-le CV = 0.25 t: 0.009 pCi/s~le 

(cont) 
0.007 0.0044 2/20 

Result Uncer-. Date Result Uncer. Date - 0.006 0.0034 2/20 Result Uncer. Date Result Uncer. Date 

···············--············ 0.003 0.0029 3/04 

0. 75 0.13 1/06 8.48 0.32 7!27 0.003 0.004 3/04 0.084 0.012 1/17 0.201 0.018 3/20 

H-3 (cant) 0.71 0.12 1/06 8.3 0.31 8/24 - 0.003 0.0032 3/04 0.074 0.01 2/07 0.21 0.019 3/20 

0. 79 0.13 1/24 8.7 0.32 8!28 0 0.01 3/05 o.on 0.011 2/14 0.243 0.019 4/02 

0.38 0.03 8/11 o.n 0.13 2/05 8.24 0.31 9/15 0.009 0.0048 3/20 0.247 0.019 4!14 

0.41 0.03 8/24 1 0.2 2/05 7.4f> 0.28 10/02 0.005 0.0045 3!20 cv = 0.07 • 0.003 pCi/s..,te 0.244 0.023 5/22 

0. 78 0.13 2/12 7.22 0.27 10/06 0 0.01 3/20 0.23 0.03 6/03 

cv = 0.43 t 0.02 uCi/l 0.74 0.13 2/19 7.09 0.27 10/09 - 0.001 0.0023 3/31 Result Uncer. Date 0.221 0.02 6/03 

7.27 0.28 10!15 - 0.001 0.0028 4/02 0.24 0.02 6/23 

R§ult Uncer. gate cv = 3.97. 0.15 uCi/L 7.43 0.28 10/15 0.003 0.0041 4/02 0.078 0.011 2!20 0.226 0.02 7/20 

7.15 0.27 10/27 0.003 0.0038 4/10 o.on 0.011 3/05 0.15 0.02 7/20 

0.43 0.1 1/06 Result Uncer. Date 7.34 0.28 10/27 0.004 0.0038 4/10 0.07 0.01 3/31 0.262 0.021 B/18 

0.42 o. 1 1/06 
7.2 0.27 11/09 - 0.001 0.0028 4/10 0.081 0.011 4/10 0.2 0.02 8/21 

0.44 0.1 1/07 4.32 0.18 7/31 7.36 0.28 11/09 0 0.01 4/14 0.066 0.02 4/14 0.2 0.02 9/11 

0.45 0.1 1!10 4.17 0.17 B/28 7.22 0.27 11/23 0.002 0.003 4/14 0.053 0.02 5/22 0.223 0.02 9/28 

0.42 0.1 1!24 4.34 0.18 9/10 7.16 0.27 12/08 0.003 0.003 4/14 0.084 0.02 6/22 0.241 0.02 10/15 

0.44 0.1 2/12 4.14 0.17 9/15 0.004 0.02 5/22 0.073 0.02 7/13 0.21 0.02 10/28 

0.45 0.1 2!19 4.33 0.18 9!15 cv = 8.17. 0.3 uCi/l 0.002 0.02 5/22 0.068 0.02 7/20 0.216 0.02 10/28 

3.57 0.15 10/02 0.003 0.02 5/22 0.07 0.02 B/18 0.2 0.02 12/21 

cv = 0.66 • 0.02 UCi/l 3.63 0.15 10/02 Result Uncer. Date - 0.002 0.02 5/26 0.068 0.02 B/18 

3.52 0.15 10/09 0.003 0.01 6/03 0.075 0.02 8/21 cv = 0.4 :t 0.01 pCi/s~le 

Result Uncer. Date 3.65 o. 15 10/09 8.82 0.42 2/19 0.001 0.02 6/03 0.066 0.02 9/11 

3.56 0.15 10/15 9.16 0.43 3/04 0 0.02 6/03 0.067 0.02 10/15 Result uncer. Date 

0.69 0.05 B/18 3.65 0.15 10/15 8.93 0.43 3/09 0.002 0.02 6/03 0.074 0.02 10/28 

0. 7 0.05 B/24 3.62 0.15 10/15 9.12 0.43 3/17 0.002 0.02 6/10 0.082 0.02 12/04 0.364 0.023 1/10 

0.7 0.05 9/10 3.n 0.16 10/15 9.07 0.43 3/25 0.004 0.02 6/19 o.on 0.02 12/21 0.49 0.031 2/07 

0.65 0.04 10/02 3.6 o. 15 10/21 s.n 0.42 J/31 - 0.003 0.02 6/22 0.068 0.02 12/21 0.421 0.027 2/07 

0.61 0.04 10/02 3.63 0.15 10/30 9.11 0.43 4!13 0.001 0.02 6/22 0.448 0.029 2/19 

0.65 0.04 10/02 3.63 0.15 11!09 8.n 0.42 4/21 - 0.001 0.02 6/22 cv = 0.12 • 0.004 pCi/sample 

0.58 0.04 10/02 3.57 0.15 11/19 8.63 0.42 4/28 0.003 0.02 6/22 cv = 0.5 :t 0.018 pCi/sMf!le 

0.61 0.04 10/15 3. 74 o. 16 11/23 8.54 0.32 5/07 - 0.005 0.02 6/23 Result Uncer. Date 

0.59 0.04 10/15 3.52 0.15 12/02 8.54 0.32 5!15 - 0.002 0.02 7/13 Result Uncer. Date 

0.64 0.04 10/15 3.75 0.16 12/08 8.39 0.31 5/15 0.004 0.02 7/13 0.11 0.01 2/07 

0.62 0.04 10/21 
8.86 0.33 5/28 - 0.006 0.02 7/13 0.099 0.013 2/14 0.437 0.026 2!20 

0.61 0.04 10/27 CV a 4.09 :t 0.15 UCi/L 7.09 0.27 6/01 0.002 0.02 7/20 0.1 0.01 2/20 0.434 0.027 3/31 

0.6 0.04 10/30 
7.67 0.29 6/01 0 0.02 7/20 0.474 0.028 4/10 

0.63 0.04 11/09 Result uncer. Oat! 7.71 0.29 6/10 0.004 0.02 7/20 cv = o. 14 • 0.005 pCi/s-le 0.512 0.028 4/14 

0.65 0.04 11/19 
8.5 0.32 6/19 0.005 0.02 1!20 0.456 0.028 5/22 

4.6 0.31 2/N 8.28 0.31 6/30 0.001 0.02 7/31 Result uoser 1 Date 0.5 0.029 6!22 

cv = 0.67 • 0.02 uCi/L 4.55 0.31 3/04 8.44 0.31 7/17 0.004 0.02 7/31 0.409 0.025 7/13 

4.42 0.3 3/04 8.41 0.31 7!20 0.001 0.02 7/31 0.12 0.02 2/20 0.44f> 0.027 7/20 

Result ~fr. Qat~: 4.67 0.31 3/09 8.23 0.31 7/20 0.003 0.02 7/31 0.15 0.02 3/31 0.486 0.028 7!20 

4.44 0.3 3/25 8.21 0.31 1!21 0 0.02 8/18 0.152 0.014 4/02 0.441 0.027 7/20 

0.71 0.12 3/04 4.41 0.3 3/31 8.63 0.32 7!21 0.004 0.02 8!18 0.12 0.01 4/10 0.398 0.025 7/31 

0.71 0.13 3/04 4.47 0.3 4/07 B. 13 0.3 8/11 0.003 0.02 B/18 0.14 0.01 4/14 0.405 0.025 B/21 

0.73 0.13 3/09 4.n 0.31 4/13 0 0.02 8/21 o. 13 0.02 5/22 0.4 0.024 B/28 

0. 78 0.13 3/17 4.37 0.3 4/21 cv ~ 8.34 t 0.31 ue;JL - 0.003 0.02 B/21 0.15 0.02 6/03 0.386 0.024 9/11 

o.n 0.13 3!25 4.4f> 0.3 4/28 0 0.02 B/28 0.13 0.02 6/22 0.39 0.024 9/28 

0.81 0.13 4/07 4.31 0.18 5/07 Result uncer. Date - 0.002 0.02 8/28 0.13 0.02 7/13 0.379 0.022 10!15 

o.n 0.13 4/07 4.38 0.18 5/15 0.001 0.02 B/28 0.13 0.02 7!20 0.394 0.025 10/28 

0.75 0.13 4/13 4.33 0.18 5/21 8.95 0.43 1/07 0 0.02 9/11 o. 11 0.02 B/18 0.412 0.026 12/04 

o.n 0.13 4/21 4.49 0.18 5/28 8.97 0.43 2/05 0.004 0.02 9/11 0.13 0.02 B/21 0.42 0.025 12/21 

o.n 0.13 4/28 3.39 0.14 6/10 9.04 0.43 2/05 - 0.001 0.02 9/11 0.11 0.02 8/24 C.42B 0.026 12/21 

o.n 0.05 5!07 4.12 0.17 6/15 8.95 0.43 2/05 - 0.001 0.02 9/11 0.11 0.02 9/11 

o.n 0.05 5/15 4.2 0.17 6!30 9.05 0.43 2/12 0.004 0.02 9/28 o. 14 0.02 10/15 

o.n 0.05 5/21 4.2 0.17 7/17 9.04 0.43 2/19 0.001 0.02 9/28 0.1 0.02 10/15 Pu-239 91GAU 01 RAS 

0.75 0.05 5/28 4.14 0.17 7/17 - 0.001 0.02 9!29 o. 13 0.02 10/15 

0.76 0.05 5/28 4.18 o. 17 7/20 0 0.02 10/15 0.12 0.02 10/28 CV "' not spiked pCi/s-.:>le 

0.6 0.04 6/10 4.14 0.17 7/31 Pu-238 91GAU 01 RAS - 0.004 0.02 10/15 o. 1 0.02 12/04 

0.67 0.05 6/15 4.12 0.17 7/31 0 0.02 10/15 o. 13 0.02 12/21 R!§ult Uncer. Dale 

0.74 0.05 6/19 4.18 0.17 8/11 cv "' not spiked pCi/s8q)le - 0.001 0.02 10/15 

o. 71 0.05 7/07 4.02 0.16 B/24 - 0.003 0.02 10/15 CV • 0.2 t 0.007 pCi/._le 0 0.01 1/10 

0.68 0.05 7/07 
Ruult unc~:r. !;!aSe 0 0.02 10/28 - 0.001 0.0012 1/10 

o.n 0.05 7!27 cv z 4.17 t 0.15 UCi/l 0 0.02 10/28 ResuLS !a!!l!;~:r. !2•te 0.003 0.003 1/17 

0.7 0.05 7/31 
0 0.01 1/10 0.001 0.02 10/28 0.005 0.0031 1/24 

> 0.68 0.05 8/11 Result Uf!;:er. oase - 0.003 0.0036 1/10 - 0.002 0.02 10/28 - 0.001 0.0027 1/10 0.002 0.0028 2/07 

"'0 0.66 0.04 B/18 
0 0.01 1/17 0 0.02 12/04 0.211 0.017 1/24 0.012 0.005 2/07 

"'0 4. 7 0.31 1/24 - 0.001 0. 0023 1/17 - 0.001 0.02 12/04 o. 18 0.02 2/07 - 0.001 0.0013 2/07 

.. 4.45 0.3 1/24 0 0.01 2!01 0 0.02 12/04 0.221 0.02 2/14 0.002 0.0028 2!07 

:I 4.46 0.3 2/05 0.008 0.0047 2/07 - 0.006 0.02 12/21 0.011 0.004 2/07 

Q.. 4.2 0.29 2/05 0 0.01 2/07 - 0.003 0.02 12/21 s....,te analyzed on 1/10 - 0.004 0.0033 2/14 

x· 4.35 0.3 2/12 0 0.01 2!01 inadvertently not spiked. 0.009 0.0044 2/14 

t"J 
0.003 0.003 2/14 0.004 0.0026 2/14 

- 0.004 0.0025 2/14 0.003 0. 0032 2/19 

0 0.01 2/14 0 0.01 2/20 



> '0 ~ '0 TABLE E-IV (cont) .. 
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.................. - ...... ***'*** Pu·239 (cont) Pu-239 (cont) Uo234 91GAU 03 RAS U-234 (cont) U·234 (cont) 

EM·9 ltadioru:l ides in Urine 0 Oo003 Oo01 12121 cv = Oo22 t Oo007 pCI/s-le cv "' not spiked pCi/L CV = Oo168 t Oo0168 pCi/L cv. 5.7'9 t 0.58 pCi/l 
(cont) Oo004 Oo01 12/21 

Oo005 Oo01 12/21 Result Uncer. Oat! Result ~·r= Date Result Uncer, Date Result Unc!J:r'. Date ··········-··--·······-··· Oo12 Oo01 12/21 
Oo001 Oo01 12/21 Oo221 Oo018 3/04 Oo059 Oo047 2/07 Oo22 Oo04 3/16 5o29 Oo29 2/28 

Pu-239 (cont) Oo256 Oo02 3/20 Oo024 Oo027 2/11 Oo18 Oo04 5/14 5o92 Oo33 3/24 
cv c 0.05 t 0.002 pCi/sMple Oo228 Oo019 3/31 Oo092 Oo109 2/12 Oo19 Oo04 6/30 6o04 Oo36 4/30 

Oo005 Oo0037 2/20 Oo223 Oo018 4/10 Oo082 Oo03 3/20 Oo2 Oo04 8/06 6o1 Oo35 6/11 
Oo008 Oo0041 2/20 Result Uncer 1 Dati Oo211 Oo018 4/10 0 Oo03 3120 Oo064 Oo059 10/09 5o7 Oo33 7/20 
Oo003 Oo0023 2/20 Oo217 Oo02 5/22 0 Oo02 Oo058 4!28 Oo15 Oo06 10/09 5o5 Oo1 10/19 
0 Oo01 3/05 Oo066 Oo009 1/10 Oo222 Oo018 6/03 0 Oo0234 Oo03 4/29 Oo31 Oo01 11/13 5o8 Oo8 11/10 
Oo003 Oo0027 3/20 Oo061 Oo009 1/17 Oo225 Oo02 6/23 Oo016 Oo03 5!05 
Oo003 Oo003 3/20 Oo07 Oo01 2/14 Oo241 Oo019 7/13 0 Oo03 5/18 cv • Oo24 • Oo024 pCi/L cv = 17o37 • 1o74 pCi/L 
Oo001 Oo0024 3/31 Oo058 Oo009 2/20 Oo204 Oo017 7120 Oo017 Oo03 5/19 
Oo003 Oo0027 3/31 Oo24 Oo02 7/20 Oo011 Oo04 6/15 Result Y~!r J;!ats Resylt ync~:r Date 
Oo001 Oo0024 3/31 cv = Oo06 • Oo002 pCi/s...,le Oo2 Oo016 7/31 0 Oo027 Oo04 6/29 
Oo004 Oo0024 4/02 Oo226 Oo017 8128 0 Oo012 Oo04 6/29 Oo23 Oo04 2/03 16o7 Oo8 2/28 
Oo001 Oo0028 4/02 Result yncer. (;!ate Oo215 Oo018 8/28 0 Oo015 Oo04 7/13 Oo3 Oo05 4/06 16o5 Oo8 4/20 
0 Oo01 4/10 Oo236 Oo019 9!29 - Oo006 Oo04 8/07 0.28 Oo05 6/10 17o5 1 6/10 
OoDOI Oo0034 4/10 Oo066 Oo01 3/20 Oo226 Oo017 10!15 - Oo014 Oo04 8/10 0.28 Oo05 7/02 18o2 1 7/02 
Oo007 Oo0035 4/10 Oo061 Oo009 4/02 Oo208 Oo017 10!15 0 Oo04 8/10 0.26 Oo05 8/03 16o6 1 7/15 
Oo008 Oo003 4/14 Oo048 Oo008 4/14 Oo224 Oo018 10/28 Oo007 Oo04 8/20 0.28 Oo04 9/04 17 2 10/13 
Oo006 Oo003 4/14 Oo056 Oo01 5/26 Oo215 Oo019 12/21 0 Oo014 Oo04 9!04 0.21 Oo06 10/14 
Oo005 Oo003 4/16 Oo063 Oo012 6/10 Oo19 Oo02 12/21 0 Oo04 9!09 cv = 28o94 • 2o89 pCi/L 
Oo008 Oo01 5/22 Oo063 Oo01 6/22 - Oo025 Oo04 9/10 cv = Oo352 • Oo0352 pCi/L 
Oo006 Oo01 5/22 Oo054 Oo01 6/22 cv = Oo41 • Oo01 pCi/s~le Oo023 Oo04 9/14 Result Uncer. Date 
Oo002 Oo01 5/22 Oo061 Oo01 7/13 0 Oo04 9/17 Result !.!!!i:•r. Qate 
Oo001 Oo01 5/22 Oo043 Oo01 7/31 Result Uncer. Date - Oo022 Oo04 10/15 27.7 1.4 3/25 
Oo001 Oo01 5/26 Oo058 Oo01 7/31 0 Oo04 10/30 Oo3 Oo05 4/22 29o2 1.8 5/07 
Oo008 Oo01 6/03 Oo047 Oo01 8/21 Oo422 0.026 2!07 Oo045 Oo04 11/10 Oo46 Oo06 6/10 29o7 1.5 6!17 
Oo003 Oo01 6/03 Oo06 Oo01 9/11 Oo444 Oo028 2/07 Oo027 Oo04 11/16 Oo35 Oo06 6/25 28o6 1.9 8/13 
Oo003 Oo01 6/03 Oo057 Oo01 10/15 Oo433 Oo027 3/04 0 Oo04 11/20 Oo37 Oo06 8/05 27o5 1.9 8/17 
Oo001 Oo01 6/22 Oo059 Oo01 10/28 - Oo014 Oo04 11/30 Oo36 Oo05 9/04 28 4 10/30 
Oo002 Oo01 6/22 Oo066 Oo01 12/04 cv = Oo44 • Oo014 pCi/s.,Le Oo057 Oo047 12/08 Oo29 0.06 11/13 
Oo004 Oo01 6/22 Oo063 Oo01 12/04 0 Oo04 12/15 Oo37 0.07 12/15 cv = 40o52 • 4o05 pCi/L 
Oo005 Oo01 6/24 Result Uncer. Qate Oo34 Oo07 12/15 
Oo006 Oo01 7/13 cv = Oo14 • Oo005 pCi/s..,Le cv = Oo024 • Oo0024 pCi/L Result Uncer. Date 
Oo004 Oo01 7/13 Oo452 Oo027 2/20 CV = Oo586 t Oo0586 pCi/L 
Oo001 Oo01 7/13 Result Uncer Date Oo408 Oo025 3/20 Result Uncer. Date 41.3 2o4 4/27 
Oo009 Oo01 7/20 Oo407 Oo025 4102 Result Uncer. Date 42o6 2o1 5/15 
Oo004 Oo01 7/20 Oo13 Oo01 1/17 Oo519 0.03 4114 ooon Oo034 2/28 41.5 2 9/04 
Oo003 Oo01 7!20 Oo15 Oo02 2/07 Oo448 Oo027 5/22 Oo028 Oo022 3/26 Oo62 Oo01 2/11 40 5 11/10 
Oo003 Oo01 7/20 Oo14 Oo01 2/21 Oo428 Oo025 6/03 - Oo006 Oo04 8/21 Oo48 Oo07 3/03 41 7 11/19 
Oo003 Oo01 7/20 Oo453 0.03 6/03 Oo51 Oo06 3/16 
Oo005 Oo01 7/20 cv = 0.15 t 0.005 pCI/s-le Oo458 0.03 7!13 cv = ooon • oooon peitL Oo59 Oo07 5/07 cv = 57o89. 5o79 pCi/L 
Oo003 Oo01 7/20 Oo478 Oo03 7/20 Oo68 Oo08 6!15 
Oo001 Oo01 7/31 Result Uncer 1 Oat~; Oo43 Oo026 7/20 Result Uncer. Date 0.63 Oo08 7120 Result Uneer. Date 
Oo006 Oo01 8!18 0,438 0.027 7/31 0.63 Oo07 8/21 
Oo001 Oo01 8/18 Oo16 Oo02 3/04 0.456 0.026 8/21 Oo037 Oo017 2/28 Oo61 Oo12 10/13 60 3o4 2/03 
Oo003 Oo01 8/18 Oo13 Oo01 3!05 Oo469 Oo027 8/28 Oo088 Oo03 4/03 0 Oo04 12/15 57o6 2o8 3/20 
Oo003 Oo01 8/18 Oo18 Oo016 4110 Oo422 Oo025 9/11 ooon Oo03 4!30 59 3.5 3/27 
Oo004 Oo01 8/21 Oo161 Oo015 4/16 Oo442 Oo026 10/15 Oo05 0.04 8/20 cv = Oo821 • Oo0821 pCi/L 58.2 2o9 9!09 
Oo001 Oo01 8/21 Oo13 Oo02 5122 Oo411 Oo024 10/15 Oo052 Oo04 11/10 59 7 10/16 
Oo001 Oo01 8/21 Oo173 Oo016 6/03 Oo415 0.025 10/28 Oo058 Oo04 12/15 Result Uncer-. Date 
0 Oo01 8/21 Oo15 Oo01 6!19 

- Oo001 Oo01 8/24 Oo162 Oo015 6/22 CV = Oo117 t 0.0117 pCi/L 1 Oo1 2/03 U-235 91GAU 03 RAS 
Oo001 Oo01 8/28 Oo12 Oo01 6/22 Tl 92GAU 02 ICPMS 1 0.1 3/10 
Oo003 Oo01 9/11 Oo12 Oo01 8/18 Result Unc!r 1 Date 0.83 Oo09 3/20 CV = not sp;ked pCi/L 
Oo002 Oo01 9/11 Oo13 Oo01 8/18 CV=40t4 ug/L Oo83 Oo12 4!23 
Oo001 Oo01 9/11 Oo13 Oo01 8/18 Oo16 Oo04 4/02 Oo88 Oo09 5/14 Result Uncer. Date 

- Oo002 Oo01 9/11 Oo14 Oo01 9/11 Result Uncer. Date Oo14 Oo03 4!08 Oo856 0.08 7/14 
Oo004 Oo01 9128 Oo13 Oo01 9/11 Oo13 Oo04 6/30 Oo995 Oo093 9/04 - Oo0162 0.045 2/07 
Oo001 Oo01 9/28 Oo14 Oo01 9/28 37 4 1!09 Oo12 Oo04 7/14 Oo81 Oo13 10/14 - Oo018 Oo0275 2/11 
Oo004 Oo01 10/15 Oo15 Oo01 9!28 37 4 9!25 Oo01 Oo04 10/06 Oo89 Oo13 11/10 0 0.03 2/12 
Oo009 Oo01 10/15 Oo16 Oo02 10/28 Oo11 Oo04 11/16 - 0.0153 Oo0252 3/20 

- Oo001 Oo01 10/15 Oo13 Oo01 12/04 CV=80t8 ug/L cv = 1o17 • Oo 12 pCi/L - Oo0063 0.018 3/20 
Oo003 Oo01 10/15 cv = Oo12 • Oo012 pCi/L - Oo09 0.128 4!28 
0 Oo01 10/15 CV = Oo21 t Oo007 pCi/s-le Result Uncer. Date Result Uncer. Date - Oo0351 0.0676 4129 

- Oo003 Oo01 10/15 Result Uncer. Date • Oo0117 0.03 5!05 
Oo001 Oo01 10/28 Result Uneer. Date 86 9 1/06 1o2 Oo1 4/22 - Oo0243 0.0473 5!18 

- Oo001 Oo01 10/28 79· 8 1/06 Oo11 Oo03 2/03 1.18 Oo1 8/11 - Oo0252 Oo041 5/19 
Oo004 Oo01 10/28 Oo218 Oo018 1/10 82 8 1/06 Oo15 Oo03 3/20 1.2 Oo2 11/10 - Oo03 0.04 6/15 
0 Oo01 10/28 Oo209 Oo018 2/07 63 6 7!09 Oo16 0.06 6/16 1.1 0.2 12/08 - Oo007 0.04 6!29 

t.'l Oo001 Oo01 10/28 Oo224 Oo019 2/14 79 8 7109 Oo16 Oo04 6/22 0 Oo04 6!29 
I Oo003 Oo01 12!04 0.213 Oo019 2/14 79 8 1!09 ooon Oo04 7109 - Oo068 0.089 7/13 
~ 0 Oo002 Oo01 12/04 81 8 7109 Oo12 0.04 8/10 - Oo014 Oo04 8!07 
co Oo004 Oo01 12/04 n 8 9/25 Oo092 Oo04 10/28 - Oo016 Oo04 8/10 

Oo002 Oo01 12/21 80 8 9!25 Oo 15 Oo04 12/15 0 Oo04 8/10 
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TABLE E-IV Ccont) 

......................... .._ ......... U·235 (cant) U-235 Ccont) u-238 (cant> U-238 (cant) U-238 (cont) 
EM-9 Radionuc:Udes in Urine cv = 0.015 • 0.0015 pCi/L cv = 0.363 • 0.0363 pCi/L 0.006 0.03 11/20 cv = 0.374 • 0.0374 pCi/L cv = 1.25 t 0.12 pCi/l Ccont) 

• 0.007 0.031 11/30 Result Uneerz Oat! Result Uncer. Date 0 0.03 12/08 Result Uncer: Date 8~51.1~ t Uncer. Oat! ................................ 
0.008 0.03 12/15 0.021 0.027 2!03 0.39 0.07 2/28 0.4 0.05 2/28 1.24 0.1 2/03 U-235 (cont) 0.048 0.03 4/06 0.33 0.05 4/20 cv = 0.0001 pCi/L 0.38 0.05 4/03 1.28 0.11 4/06 0.012 0.04 6/10 0.33 0.07 6/10 0.4 0.05 4/30 1.14 0.11 6/10 0 0.04 8!20 • 0.041 0.06 7/02 0.5 0.06 7/02 Result Uncer. Date 0.41 0.06 8!20 1.31 0.11 7/02 • 0.016 0.04 9/04 • 0.006 0.066 8/03 0.35 0.06 7/15 0.32 0.06 11/10 1.47 0.13 8/03 0.007 0.04 9!09 0.035 0.04 9/04 0.26 0.07 10/13· 0.0054 0.0126 2/28 0.44 0.08 12/15 1.43 0.11 9/04 • 0.018 0.04 9/10 0.041 0.04 10/14 0.013 0.016 3!24 1.3 0.2 10/14 • 0.006 0.04 9/14 cv = 0.604 :t 0.0604 pCi/L • 0.0067 0.03 4/30 cv = 0.496 • 0.0496 pCi/L • 0.006 0.04 9/17 cv = 0.025 • 0.0025 pCi/L • 0.001 0.03 6/11 cv z 1.65 t 0.165 pCi/L • 0.012 0.04 10/15 Result Uncer: Date 0.009 0.03 7/20 Result Uncer . !;!ate • 0.006 0.04 10/30 Result Uncer. Qate 0.014 0.03 10/19 Re;ayl~ Uncer. Date • 0.025 0.04 11/10 0.61 0.07 3/25 0.025 0.03 11/10 0.47 0.06 4/22 0.015 0.04 11/16 0.014 0.038 4/22 0.62 0.07 5/07 0.55 0.07 6/10 1.6 0.15 4!22 • 0.064 0.106 11/20 0.026 0.04 6/10 ~.69 0.07 6/17 cv = 0.0003 pCi/L 0.49 0.06 6/25 1.75 0.13 8/11 0 0.04 11/30 0.014 0.058 6/25 0.66 0.11 8/13 0.5 0.06 8/05 1.8 0.3 11/10 0 0.04 12/08 0.02 0.04 8/05 0.55 0.08 8/17 Result yncer 1 Date 0.53 0.06 9/04 1.4 0.2 12!08 0.011 0.04 12/15 0 0.04 9/04 0.58 0.1 10/30 0.48 0.09 11/13 0.032 0.056 11/13 0.03 2/28 0.48 0.08 12/15 ........................... __ 

cv • 0.002 • 0.0002 pCi/L 0.007 0.04 12/15 cv = 0.846 • 0.0846 pCi/L 0.015 0.03 4/20 0.51 0.09 12/15 0.067 0.04 12/15 0.024 0.03 6/10 EM·9 Radionuc:l ides in Water Result unc:~:r. Date Result Uncer. Date 0.012 0.03 7/02 cv = 0.623 • 0.0623 pCi/L cv = 0.041 • 0.0041 pCi/L 0.004 0.03 7/15 ............................... 
0.02 0.032 2!28 0.85 0.13 4!27 0.01 0.03 10/13 Resylt U!JS:!r 1 Date 0.024 0.015 3/26 Result Uncer. Oat! 1 0.1 5/15 Alpha 91GAU 01 PC • 0.007 0.04 8/21 0.99 0.093 9/04 cv = 0.0005 • 0.0001 pCi/L 0.74 0.08 2/03 0.014 0.024 2/11 0.78 0.13 11/10 0.56 0.07 3/20 CV '"' not spiked pCi/L cv • 0.004 t 0.0004 pCi/L 0.057 0.032 3/03 0.81 0.16 11/19 Result Uncer. Oat! 0.54 0.09 6/16 0.078 0.023 3/16 0.61 0.06 6/22 Re§~l1 Uncer. oats Resy:lt Uncer. Date 0 0.03 5/07 cv = 1.21. 0.12 pCi/L 0.075 0.023 3/25 0.67 0.08 7!09 0.042 0.04 6/15 • 0.0521 0.03 5/07 0.65 0.07 8/10 2.8 0.7 1/09 • 0.005 0.0054 2/28 0.056 0.04 7/20 Result Uncer. Qate 0.008 0.03 6/17 0.66 0.12 10/28 0.1 0.5 9/14 • 0.0063 0.03 4/03 0.038 0.04 8/21 • 0.06 0.037 8/13 0.66 0.11 12/15 0 0.5 9!29 • 0.0122 0.0405 4/30 0.019 0.04 10/13 1.3 0.2 2/03 • 0.005 0.03 8/17 0.1 0.3 10/28 0.007 0.04 8/20 0.023 0.04 12/15 1.26 0.11 3/20 • 0.064 0.03 10/30 CV • 0.826 t 0.0826 pCi/L 0.1 0.3 10/29 • 0.041 0.086 11/10 1.3 0.2 3/27 

• 0.007 0.04 12/15 CV • 0.057 t 0.0057 pCi/L 1.3 0.11 9!09 CV a 0.0007 :t: 0.0001 pCI/L Result Y~1:r1 Oa~e CV a 5 :t: 0.2 pCi/L 1.3 0.2 10/16 
CV • 0.008 t 0.0008 pCI/L Result Uncer. Date Result '=!!l!i:!l"a !2!t! 0.91 0.09 2/11 8!!~:!1! Uncs:r. Date 

0.92 0.09 3/03 Resy!~ ~!J:I". Oat! 0.055 0.031 2/03 U·238 91GAU 03 RAS • 0.0349 0.03 4/27 0.778 0.071 3/16 8 2 11/18 0.054 0.027 3/10 0.0048 0.03 5/15 0.937 0.087 5/07 0.014 0.023 2!03 0.052 0.03 3/20 cv =r not spiked pCi/L • 0.009 0.033 9/04 1.12 0.1 6/15 CV • 5.16 t 0.18 pCi/L 0.035 0.018 3/20 0.068 0.037 4/23 • 0.088 0.041 11/10 0.96 0.1 7/20 0.013 0.025 4/02 0.042 0.046 5/14 Result unc~:r. Oat! • 0.053 0.03 11/19 0.86 0.09 8/21 BaYLS Uncer. Oats: 0 0.03 4/08 0.063 0.04 7/14 0.92 0.14 10/13 • 0.026 0.074 6/16 0.033 0.04 9/04 • 0.0149 0.0171 2/07 cv • 0.001 • 0.0001 pCi/L 0.018 0.03 12/15 9 2 11/18 • 0.011 0.044 6/22 0.046 0.04 10/14 0 0.03 2/11 
0.02 0.04 6/30 0.018 0.045 11/10 0 0.03 2!12 Result Uncer. !2!!! cv = o.8n , o.08n pCI/L cv z 5.3 :t: 0.18 pCi/L • 0.031 0.044 7!09 0.028 0.018 3/20 

• 0.012 0.066 7/14 cv = 0.082 :t: 0.0082 pCI/L • 0.0113 0.0288 3/20 0.052 0.032 2/03 Result UncJ:r. o•ts 81:11.1l~ Uncer Oa!! • 0.023 0.051 8/10 0 0.03 4/28 0.16 0.03 3/20 • 0.023 0.047 10/06 Result ll!:!!:tr. Qat! 0.019 0.03 4/29 0.17 0.05 3/27 o.8 0.075 3/16 9 2 2/13 • 0.085 0.114 10/28 0.0012 0.03 5/05 • 0.063 0.032 9!09 0.91 0.09 5/14 • 0.011 0.09 11/16 0.16 0.03 4/22 0.0024 0.03 5/18 • 0.087 0.033 10/16 0.91 0.09 6/30 cv • 5.4 :t: 0.2 pCi/L 0.024 0.04 12/15 0.062 0.054 8/11 • 0.0033 0.03 5/19 0.94 0.1 8!06 0.057 0.04 11/10 • 0.008 0.03 6/15 cv • 0.125 • 0.0125 pCI/L 0.87 0.13 10/09 Ra!!Ut Uneer. !2•!! cv = 0.01 • 0.001 pCI/L 0.035 0.141 12/08 • 0.006 0.03 6/29 0.89 0.14 10/09 • 0.009 0.03 6/29 Result b!r:. !2111 1 0.2 11/13 9 2 9/14 Rt~Y!l Yo6!1": 1211! cv • 0.121 • 0.0121 pCi/L • 0.016 0.034 7/13 
0.001 0.03 8/07 0.14 0.04 2!28 CV•1.16t0.12 pCf/L cv = 5.5 • 0.2 pCi/L 0.012 0.014 3/16 Result Unctr 12111 0.023 0.03 8/10 0.13 0.03 3/26 0.0063 0.03 5/14 • 0.006 0.03 8/10 0.11 0.03 8/21 Result Yf:5!1" 12111 B!!Yl~ uncer. Dl~! 0.005 0.04 6/30 0.2 0.04 2/28 0.007 0.03 8/20 

> • 0.007 0.04 8/06 0.069 0.039 3/24 • 0.013 0.03 9/04 cv • 0.165 • 0.0165 pCi/L 1.12 0.1 2/03 <63 8/03 0 0.04 10/09 0.13 0.04 4/30 0.006 0.03 9!09 1.2 0.1 3/10 't:l 0.023 0.04 10/09 0.18 0.04 6/11 0.002 0.03 9/10 Besult ~!1": !2!11 1.2 0.11 3/20 cv = 5.75 :t: 0.2 pCi/L 't:l 
~ 0.008 0.04 11/13 0.2 0.08 7/20 0.001 0.03 9/14 1.4 0.2 4/23 ::l 0.14 0.07 10/19 0.011 0.03 9/17 0.23 0.04 4/02 1.23 0.11 5/14 BaYil Uncer-. Date Q. 

0.11 0.04 11/10 • 0.015 0.03 10/15 0.18 0.03 4/08 1.22 0.1 7/14 x· • 0.011 0.032 10/30 0.18 0.05 6/30 1.2 0.11 9/04 6 1 11/20 
t."l 0.01 0.033 11/10 0.13 0.04 7/14 1.1 0.2 10/14 • 0.008 0.03 11/16 0.14 0.06 10/06 1.1 0.2 11/10 

0.21 0.05 11/16 
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t.'il ............................... Alpha (eont) Alpha (cont) Alpha (cont) Alpha (cont) Alpha (cont) 

EM·9 bdioru::l ida in Water cv = 10.7 t 0.4 pCi/L 54 5 2!27 53 5 4/23 56 6 6/23 50 5 8!21 
(cont) 57 6 2!27 53 6 4/23 53 5 6/23 50 5 8/2 .. 

Result Uncer. 12111 54 5 2/27 53 5 4/24 53 5 6/24 50 5 8/25 ···-········-----·····-·· 56 6 2/27 56 6 4!24 58 6 6!24 49 5 8/26 
14 3 9/29 54 5 2/28 53 5 4/27 58 6 6/25 51 5 8/27 

Alpha Ccont) 56 6 2/28 58 6 4/27 52 5 6/25 51 5 8/28 
cv = 51 • 5 nCi/l 53 5 3/02 53 5 4/28 52 5 6/26 51 5 8/28 

cv • 6 t 0.2 pCi/L 56 6 3/02 55 6 4{28 56 6 6/26 51 5 8128 
Result Js!ncer. Date 53 5 3{03 56 6 4/29 56 6 6/29 50 5 8/31 

A:esul~ Unc:1r. Date 57 6 3/03 52 5 4/29 53 5 6/29 56 6 9{01 
53 5 1/02 59 6 3{04 53 5 4/30 57 6 6{30 52 5 9{01 

9 2 6/04 57 6 1102 57 6 3!05 57 6 4/30 53 5 6{30 51 5 9!02 
10 2 10/20 55 5 1/03 54 5 3{05 52 5 5{01 55 6 7{01 58 6 9/02 

56 6 1{03 55 6 3{06 57 6 5{01 59 6 7/02 58 5 9{03 
cv = 6.2 t 0.2 pCi/L 54 5 1/06 57 6 3/06 53 5 5/04 55 6 7/02 48 5 9/03 

58 6 1106 56 6 3{09 54 5 5/04 52 5 7106 52 5 9/08 
Result Unc!::r: Date 59 6 1{07 59 6 3!09 57 6 5{05 58 6 7/06 57 6 9109 

53 5 1107 56 6 3/10 52 5 5!05 54 5 7!07 56 6 9{09 
11 2 9110 59 6 1109 58 6 3/10 51 5 5{06 55 6 7108 51 5 9{09 

58 6 1/09 54 5 3/11 57 6 5{06 53 5 7{08 56 6 9109 
cv • 6.3 t 0.2 pCi/L 52 5 1/10 58 6 3/11 58 6 5{07 53 5 7{09 52 5 9{10 

58 6 1110 54 5 3{12 52 5 5/07 55 6 7!09 54 5 9/10 
Resyts Uncer. Date 60 6 1113 59 6 3/12 59 6 5{08 55 6 7110 55 6 9/11 

55 6 1/13 60 6 3/13 52 5 5{08 53 5 7{10 59 6 9/14 
11 2 12!03 60 6 1/14 55 6 3116 57 6 5111 56 6 7/14 52 5 9114 

53 5 1/14 59 6 3{16 53 5 5{11 54 5 7/14 55 6 9{15 
cv :z 6.9 t 0.2 pCi/L 54 5 1115 60 6 3/17 56 6 5/12 56 6 7/14 51 5 9{15 

58 6 1115 56 6 3/17 53 5 5{13 52 5 7/14 51 5 9116 
Result Uncer. .Q!1! 53 5 1/16 59 6 3{18 56 6 5{13 55 6 7{15 57 6 9{16 

57 6 1116 56 6 3{18 58 6 5/14 49 5 7/16 so 5 9{17 
6!04 57 6 1/17 55 6 3120 53 5 5/14 53 5 7/16 58 6 9117 

55 6 1/17 58 6 3{20 56 6 5{15 54 5 7/17 57 6 9/21 
CY :z 7.1 t 0.24 pCi/L 54 5 1/21 55 6 3!20 54 5 5!15 56 6 7{17 58 6 9/21 

59 6 1/21 55 6 3!23 52 5 5118 56 6 7120 50 5 9/21 
Result Uncer. Date 58 6 1/22 56 6 3123 53 5 5118 54 5 7/20 51 5 9/21 

58 6 1/23 56 6 3{25 52 5 5{19 53 5 7/21 55 6 9/22 
12 3 2/24 54 5 1/23 56 6 3/25 55 6 5/19 55 6 7/21 51 5 9/22 

54 5 1/24 57 6 3!25 56 6 5{20 53 5 7122 56 6 9!23 
CV=7.9t0.3 pCi/L 61 6 1/24 55 6 3{25 57 6 5/21 56 6 7/22 49 5 9{23 

54 5 1/27 56 6 3/26 54 5 5{21 56 6 7/23 57 6 9{24 
Resut t Unc!;r. Date 61 6 1/27 57 6 3/26 57 6 5{22 54 5 7123 51 5 9/24 

58 6 1/28 55 6 3127 53 5 5{22 56 6 7/24 52 5 9{25 
12 3 10/20 54 5 1/28 57 6 3{27 58 6 5126 57 6 7{28 58 6 9{25 

54 5 1/29 58 6 4/06 54 5 5{26 52 5 7/28 58 6 9{28 
CV = 7.94 t 0.27 pCi/L 60 6 1/29 54 5 4/06 58 6 5!27 53.3 5 7129 52 5 9/28 

54 5 1/30 58 6 4/06 53 5 5127 52 5 7/29 51 5 9{29 
Result Uncer. Date 60 6 1130 54 5 4/06 53 5 5/28 52.9 5 7/29 59 6 9{29 

58 6 1{31 57 6 4/06 55 6 5/28 54.3 5 7!31 57 6 9{30 
14 3 10/05 54 5 1131 53 5 4/06 53 5 5{29 55.2 5 7/31 55 6 10/01 

57 6 2/03 55 6 4/06 57 6 5/29 53.7 5 8/03 52 5 10/01 
cv = 8.3 • 0.3 pCi/L 54 5 2!03 55 6 4/06 54 5 6{01 53 5 8/03 55 6 10/02 

53 5 2{04 57 6 4/06 55 6 6{01 53.3 5 8{04 52 5 10{02 
Result Uncer. Date 59 6 2/04 57 6 4/06 53 5 6{02 53.7 5 8/05 57 6 10/05 

59 6 2{05 53 5 4/07 55 6 6/02 53.7 5 8{05 51 5 10{05 
9/10 54 5 2{06 56 6 4/07 52 5 6/03 53.9 5 8/06 51 5 10{06 

59 6 2106 53 5 4/08 55 6 6/03 54.9 5 8!07 59 6 10{06 
cv = 9.9 • 0.3 pCi/L 56 6 2{07 56 6 4/08 54 5 6/04 55.3 5 8/07 59 6 10{07 

58 6 2{07 55 6 4/09 55 6 6{04 48 5 8{07 51 5 10/08 
Resuts Unc1r Date 60 6 2{10 53 5 4/09 56 6 6{05 47 5 8/10 58 6 10{08 

54 5 2!10 52 5 4/10 56 6 6{08 52 5 8/10 49 5 10/13 
11 2 6!08 58 6 2/11 56 6 4110 53.5 5 6108 53 5 8{10 58 6 10/13 

55 6 2/11 54 5 4/13 58 6 6{09 47 5 8/11 59 6 10115 
cv = 9.92 • 0.34 pCi/L 55 6 2/12 57 6 4/13 53 5 6109 53 5 8/11 51 5 10/15 

60 6 2!12 56 6 4114 53 5 6{10 53 5 8/12 51 5 10116 
Result Uncer. ...Q!!! 61 6 2!13 52 5 4/14 59 6 6110 48 5 8/12 60 6 10116 

55 6 2113 56 6 4115 57 6 6111 54 5 8{14 52 5 10/19 
11/18 54 5 2/14 52 5 4{16 53 5 6/11 47 5 8{14 61 6 10{19 

58 6 2!14 56 6 4{16 55 6 6/12 46 5 8/14 52 5 10/20 
cv = 10.6 • 0.4 pCi/L 54 5 2/18 52 5 4{20 58 6 6{15 52 5 8{14 59 6 10{20 

58 6 2!18 56 6 4/20 52 5 6/15 52 5 8/17 52 5 10/21 
Result Uncer. Date 58 6 2119 53 5 4!20 57 6 6{16 48 5 8/17 42 4 10/21 

55 6 2/19 54 5 4/20 55 6 6/17 53 5 8/18 51 5 10{23 

t.'il 13 3 2/13 58 6 2/20 56 6 4/21 54 5 6/18 48 5 8{18 50 5 10{23 

I 
54 5 2{20 52 5 4/21 57 6 6119 48 5 8119 54 5 10/23 

(I> 61 6 2/21 53 5 4/22 51 5 6{19 51 5 8/19 57 6 10/23 
..... 55 6 2/24 56 6 4/22 56 6 6/22 50 5 8/21 55 6 10/26 

54 5 2/24 56 6 4{22 54 5 6{22 47 5 8/21 58 6 10/27 
58 6 2!25 53 5 4/23 57 6 6/22 47 5 8/21 57 6 10/28 
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EM-9 Radionucl ides in Water 
(cont) 
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5 
6 
6 
6 
5 

10/29 
10/29 
10/30 
11/02 
11/02 
11/03 
11/03 
11/04 
11/04 
11!05 
11/05 
11/06 
11/06 
11/09 
11/09 
11/09 
11/10 
11/10 
11/12 
11!12 
11/13 
11/13 
11/16 
11/16 
11/18 
11/18 
11/18 
11/18 
11/20 
11/20 
11/20 
11/23 
11/23 
11/24 
11/24 
11/25 
11/25 
11/30 
11/30 
12/01 
12/01 
12!02 
12/02 
12/03 
12!03 
12/04 
12/07 
12/08 
12/09 
12/09 
12/10 
12/10 
12/11 
12/11 
12/14 
12!14 
12/15 
12/15 
12/16 
12/16 
12/17 
12/17 
12/18 
12!18 
12/23 
12/23 
12!23 
12/23 

Am·241 91GAU 01 

CV = 16241 t 1624 pCi/L 

Result Uncer. Date 

2100 1000 1/28 

Am·241 85GAU 01 GEL! 

cv = 46 t 7 nCi/l 

Result Uncer. Date 

62 2/10 

CV = 62.7 t 0.3 nCi/L 

Result 

~ 
~ 
M 
~ 
~ 
~ 
62 
~ 
~ 
~ 
M 
~ 
62.5 
~.9 
~.7 
~~ 
~ 
~~ 
62.5 
~3 
~ 
~.2 
~.7 
~~ 
62.4 
62.3 
~.4 

~.2 
~ 
62 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

Am·241 

Uncer. Date 

9 1/02 
10 1/06 
10 1/13 
10 1/21 
10 1/27 
10 2/03 
9 2/10 

10 2/18 
9 2/24 

10 3/02 
10 3/09 
10 3/16 

1.2 3/23 
1.3 4/06 
1.3 4/13 
1.3 4/15 
1.3 4/20 
1.3 4/27 
1.3 5/04 
1.3 5/11 
1.3 5/18 
1.3 5/26 
1.3 6/01 
1.3 6/08 
1.2 6/29 
1.4 7/06 
1.2 7/14 
1.4 7/20 
1.3 10/06 
6 10/16 
6 10/19 
9 10/27 
9 11/09 
8 11/16 
9 11/23 
9 11/30 
9 12/07 
9 12/14 
9 12/23 

91FJL 01 NAI 

CV = 245 t 3 nCi/L 

Result Uncer Date 

239 
240 
251 
247 
246 
242 
250 
249 
242 
248 
248 
249 

18 
18 
19 
18 
18 
18 
20 
19 
18 
19 
18 
19 

1/07 
2/12 
3/11 
4/13 
5/01 
6/11 
8/14 
8/18 
8/24 
9/01 
9!10 
9/15 

TABLE E-IV (cont) 

AIR-241 (cont) 

241 18 
257 19 
255 19 
239 18 
246 18 
241 18 
254 19 
238 18 
244 18 

Am·241 91GAU 01 

CV = not spiked pCi/L 

Result 

0.037 
0.009 
0.032 
0.019 
0.03 
0.012 

Uncer. 

0.022 
0.027 
0.024 
0.012 
0.01 
0.03 

CV = 0.14 t 0.003 pCi/L 

9/21 
9/29 

10!19 
10/27 
11/02 
11/09 
11!20 
12/01 
12/14 

RAS 

Date 

3/30 
3!31 
3!31 
8/28 
8/28 

10/20 

Result Uncer. Date 

0.15 0.02 3/03 

CY = 0.171 t 0.003 pCi/l 

Result Uncer. Date 

0.22 0.03 12!02 

CV = 0.23 t 0.004 pCi/L 

Result Uncer. Date 

0.215 0.018 3/03 

CV = 0.27 t 0.005 pCi/L 

Result Uncer. Date 

0.2 0.03 12/09 

CV • 0.29 t 0.005 pCi/L 

Result Uncer. pate 

0.4 0.09 3/30 

CV • 0.57 t 0.01 pCi/L 

Result Uncer. Date 

0.48 0.05 8!28 

CV = 1.71 t 0.03 pCi/L 

Result Uncer. Date 

1.52 0.09 8/28 
1.68 0.1 12/09 

CV = 1.94 t 0.04 pCi/L 

Result Uncer. Date 

1.8 0.2 8/28 

Am-241 (cont> 

CV = 2.28 t 0.04 pCi/L 

Result 

2.24 
1.86 

Uncer. 

0.1 
0.1 

CV = 12.41 t 0.09 nCi/L 

Result Uncer. 

13 2 
10 2 
12 2 
13 2 
12 2 
11 2 
12 2 
M 2 
M 2 
12 2 
12 2 

Beta 91GAU 04 

cv =not spiked pCi/L 

Date 

3!03 
9!03 

Date 

1/13 
2/03 
3/02 
4/06 
5!01 
6!02 
7/01 
7!24 
8/31 

10/05 
12/02 

PC 

Result Uncer. D.ate 

0.4 
0 
0.6 

11 
1 
5.7 
1.8 

• 0.1 

0.3 2/13 
0.3 6/04 
0.3 9/10 
1 9!14 
0.3 10/20 
0.7 11/18 
0.4 11/18 
0.3 12/03 

CV = 5.23 t 0.17 pCi/L 

Result Uncer. Date 

0.5 11/20 

CV = 5.6 t 0.2 pCi/L 

Result Uncer. Date 

8.1 0.9 9/14 
6.6 0.8 10/29 

CV • 6.97 t 0.2 pCi/L 

Result Uncer. Date 

12 10/05 

CV = 7.3 t 0.32 pCI/L 

Result Uncer. Date 

7.7 0.9 1/09 

CV = 8.6 t 0.38 pCi/L 

Result Uncer. Date 

6.9 0.8 2!13 

CV = 8.7 t 0,3 pe;/L 

Result Uncer ~- __ _Date 

8.7 9/10 

Beta (cont) 

CV = 8.71 t 0.28 pCi/L 

Result Uncer. Date 

7.8 0.9 11/18 

CV = 9.4 t 0.4 pCi/L 

Result Uncer. Date 

6.8 0.8 6/08 
< 96 8/03 

CV = 10.5 t 0.3 pCi/L 

Result Uncer. Date 

13 1 10/28 

CV = 10.7 t 0.47 pCi/L 

Result Uncer. Date 

10 1 2/24 

CV = 11.8 t 0.4 pCi/L 

Result Uncer. Date 

22 2 9/29 

CV = 12.2 t 0.4 pCi/L 

Result Uncer. Date 

14 1 10/20 

CV = 12.8 t 0.6 pCi/L 

Result Uncer. Date 

13 1 6/04 

CV = 13.9 t 0.4 pCi/L 

Result Uncer. Date 

16 2 9/29 

CV = 62 :t 6 nCi/L 

Result uncer. Date 

65 6 1/02 
62 6 1/02 
65 6 1/03 
63 6 1/03 
~ 6 1/06 
62 6 1/06 
~ 6 1/07 
~ 6 1/07 
62 6 1/09 
~ 6 1/09 
~ 6 1/10 
~ 6 1/10 
65 7 1/13 
~ 6 1/13 
~ 6 1/14 
~ 6 1/14 
~ 6 1/15 
~ 6 1/15 
~ 6 1/16 
62 6 1/16 
~ 6 1/17 
~ 6 1/17 
65 7 1/21 
~ 6 1/21 
~ 6 1/22 

Beta (COnt) 

~ 
~ 
62 
M 
62 
M 
~ 
~ 

62 
~ 
~ 
62 
~ 
~ 
M 
~ 
62 
~ 
~ 
~ 
M 
68 
M 
62 
~ 
~ 
M 
M 
M 
M 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

~ 
62 
~ 
M 
~ 
~ 

~ 
~ 
~ 
M 
62 
~ 
~ 
~ 
M 
~ 

~ 
~ 

M 
~ 
M 
62 
62 
M 
62 
~ 
~ 
~ 
~ 
~ 
62 
~ 
~ 
M 
~ 
~ 
62 
~ 
~ 
~ 

7 
6 
6 
6 
6 
7 
6 
6 
6 
6 
6 
6 
6 
6 
7 
6 
6 
6 
6 
7 
7 
7 
7 
6 
7 
6 
7 
7 
7 
7 
6 
6 
6 
6 
6 
7 
6 
6 
6 
6 
6 
7 
6 
6 
7 
6 
7 
7 
6 
6 
6 
6 
7 
6 
7 
6 
7 
6 
7 
6 
6 
7 
6 
7 
7 
6 

1/23 
1/23 
1/24 
1/24 
1/27 
1/27 
1/28 
1/28 
1/29 
1/29 
1/30 
1/30 
1/31 
1/31 
2!03 
2/03 
2/04 
2/04 
2!05 
2!06 
2!06 
2/07 
2/07 
2/10 
2/10 
2/11 
2/11 
2!12 
2!12 
2/13 
2/13 
2/14 
2/14 
2/18 
2/18 
2/19 
2/19 
2/20 
2!20 
2!21 
2!24 
2/24 
2/25 
2/27 
2/27 
2/27 
2!27 
2/28 
2/28 
3/02 
3/02 
3/03 
3!03 
3/04 
3!05 
3/05 
3/06 
3/06 
3/09 
3/09 
3!10 
3/10 
3/11 
3!11 
3/12 
3/12 
3!13 
3/16 
3/16 
3/17 
3!17 
3!18 
3/18 
3/20 
l/20 
3!20 
3123 
3/23 
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TABLE E-IV (cont) ::l 
0. 
>(' 

t':l ............. ......_ _____ ...... 
Beta (cont) Beta (eont) Beta (eont) Beta (cant) Co·57 (eont) 

EM·9 Rac:Uonucl ides in Water 63 6 5/13 61 6 7/14 61 6 9/16 61! 7 11/20 cv s 117 t 1 nCi/L <cont) 64 6 5/13 62 6 7/15 63 6 9/16 62 6 11/20 64 6 5/14 62 6 7{16 64 6 9/17 66 7 11/20 Result ~~r. !2•t! 
.•..........•................. 62 6 5/14 67 7 7/16 64 6 9/17 65 7 11/23 62 6 5/15 66 7 7{17 63 6 9/21 69 7 11/23 110 20 1/02 Beta (cont) 66 7 5/15 61 6 7/17 62 6 9/21 66 7 11/24 110 20 1/06 61 6 5/18 64 6 7{20 64 6 9/21 64 6 11/24 110 20 1/13 62 6 3/25 63 6 5/18 65 7 7!20 64 6 9/21 66 7 11/25 110 20 1/21 65 7 3/25 64 6 5/19 66 7 7/21 64 6 9!22 63 6 11/25 120 20 1/27 64 6 3/25 61 6 5/19 64 6 7/21 63 6 9/22 61! 7 11/30 120 20 2!03 62 6 3/25 62 6 5/20 66 7 7/22 64 6 9/23 63 6 11/30 120 20 2/10 64 6 3/26 65 7 5/21 63 6 7{22 62 6 9/23 63 6 12/01 120 20 2/18 62 6 3/26 61 6 5/21 63 6 7/23 65 7 9/24 66 7 12/01 120 20 2/24 63 6 3{27 65 7 5/22 66 7 7!23 63 6 9/24 66 7 12/02 110 20 3/02 61 6 3/27 61 6 5/22 65 7 7/24 64 6 9/25 60 6 12/02 120 20 3/09 60 6 4/06 61 6 5/26 63 6 7/28 64 6 9/25 65 7 12/03 110 20 3/16 64 6 4/06 67 7 5/26 66 7 7/28 61 6 9/28 63 6 12/03 113 2 3/23 65 7 4/06 67 7 5/27 67 7 7/29 61! 7 9/28 66 7 12/04 110 2 4106 62 6 4/06 62 6 5/27 67 7 7/29 60 6 9/29 67 7 12/07 114 2 4/13 64 6 4/06 62 6 5/28 62 6 7/29 64 6 9/29 66 7 12/08 114 2 4/20 61 6 4106 65 7 5/28 66 7 7/31 67 7 9/30 62 6 12/09 114 2 4/27 63 6 4106 61 6 5/29 62 6 7/31 59 6 10/01 61! 7 12/09 114 2 5/26 62 6 4106 66 7 5/29 66 7 8{03 67 7 10/01 66 7 12/10 114 2 6/01 63 6 4106 60 6 6/01 61 6 8/03 61! 7 10/02 62 6 12/10 113 2 6/22 64 6 4106 66 7 6/01 67 7 8/04 61 6 10/02 62 6 12/11 114 2 6/29 62 6 4106 65 7 6/02 67 7 8/05 66 7 10/05 67 7 12/11 115 2 7106 62 6 4{07 60 6 6/02 62 6 8{05 60 6 10/05 67 7 12/14 115 2 10/06 64 6 4/07 60 6 6/03 65.3 6 8/06 67 7 10/06 62 6 12/14 100 10 10/16 65 6 4/08 67 6 6!03 61 6 8{07 61 6 10/06 67 7 12/15 110 10 10/19 62 6 4108 66 7 6/04 56 6 8/07 66 7 10/07 62 6 12/15 100 20 11/16 63 6 4109 59 6 6/04 61 6 8{07 61! 7 10/08 63 6 12/16 94 14 12/07 65 7 4109 62 6 6/05 66 7 8/10 62 6 10/08 61! 7 12/16 95 14 12/14 63 6 4110 61 6 6/08 65 7 8/10 67 7 10/13 61! 7 12{17 91 14 12/23 62 6 4/10 66 7 6/08 55 6 8/10 60 6 10/13 63 6 12!17 62 6 4113 67 7 6/09 54 5 8/11 67 7 10/15 61! 7 12/18 63 6 4113 63 6 6/09 66 7 8/11 61 6 10/15 63 6 12/18 Co-60 91GAU 01 61 6 4114 60 6 6/10 55 6 8/12 61 6 10/16 70 7 12/23 63 6 4/14 67 7 6/10 66 7 8{12 67 7 10/16 62 6 12/23 cv s 50452 t 5045 pCi/L 62 6 4115 61 6 6/11 62 6 8/14 62 6 10/19 69 7 12/23 65 6 4116 64 6 6/11 65 6 8/14 66 7 10/19 69 7 12/23 Result Uneer. Date 60 6 4116 64 6 6/12 54 5 8/14 61 6 10/20 61 6 4/20 62 6 6/15 55 6 8/14 61! 7 10/20 51000 8000 1/28 65 7 4/20 61! 7 6/15 54 5 8/17 66 7 10/21 Cd-109 91GAU 01 G 46000 7000 2/09 62 6 4120 63 6 6/16 63 6 8{17 62 6 10/21 65 7 4120 62 6 6/17 53 5 8{18 60 6 10/23 CV = 9223 t 922 pCi/L 62 6 4121 67 7 6/18 63 6 8/18 66 7 10/23 Co-60 91FIL 01 GEL! 64 6 4121 63 6 6/19 60 6 8/19 66 7 10/23 Result Unc:er. Date 64 6 4/22 67 7 6/19 55 6 8/19 60 6 10/23 CV=44.1t0.3 nCi/L 61 6 4/22 62 6 6/22 54 5 8/21 66 7 10/26 4000 1000 1/28 61 6 4/22 67 7 6/22 62 6 8/21 66 7 10/27 Result Uncer. Date 61 6 4/23 62 6 6/22 54 5 8/21 66 7 10/28 65 7 4/23 61 6 6!23 62 6 8/21 66 7 10/29 Ce-139 91GAU 01 G 43 6 1/02 62 6 4123 67 7 6/23 62 6 8/24 61 6 10/29 42 6 1/06 60 6 4124 66 7 6/24 62 6 8/25 66 7 10/30 cv = 11543 • 1154 pCi/L 41 6 1/13 64 6 4/24 62 6 6/24 63 6 8/26 61 6 11/02 36 5 1/21 65 7 4127 63 6 6/25 62 6 8/27 66 7 11/02 Result Unc:er. Date 45 7 1/27 63 6 4127 67 7 6/25 64 6 8/28 61 6 11/03 43 6 2/03 62 6 4128 62 6 6/26 62 6 8/28 67 7 11/03 8800 1000 1{28 44 6 2/10 64 6 4128 66 7 6/26 62 6 8/28 66 7 11/04 43 6 2/18 65 7 4129 67 7 6/29 64 6 8/31 61 6 11/04 43 6 2/24 63 6 4129 61 6 6/29 64 6 9/01 62 6 11/05 co-57 91GAU 01 G 43 6 3/02 64 6 4130 67 7 6/30 63 6 9/01 66 7 11/05 40 6 3/09 64 6 4/30 62 6 6/30 66 7 9/02 60 6 11/06 cv = 8445 • 844 pCi/L 43 6 3/16 63 6 5/01 63 6 7/01 64 6 9!02 66 7 11/06 42.8 0.9 3!23 65 7 5/01 63 6 7!02 66 7 9/03 66 7 11/09 Result Uncer. Date 39.1 0.8 4106 62 6 5/04 67 7 7/02 63 6 9!03 61 6 11/09 40.1 1.6 4113 64 6 5/04 61 6 7106 63 6 9/08 60 6 11/10 5000 BOO 1/28 44.1 0.9 4/20 63 6 5{05 67 7 7/06 64 6 9/09 67 7 11/10 44.3 0.9 5/04 62 6 5!05 62 6 7!07 62 6 9/09 66 7 11/12 43.5 0.9 5!11 64 6 5/06 67 7 7/08 62 6 9!09 61 6 11/12 co-57 85GAU 01 GEL! 43.7 0.9 5/18 65 7 5/06 61 6 7{08 62 6 9/09 62 6 11/13 43.4 0.9 5/26 64 6 5/07 67 7 7{09 62 6 9!10 66 7 11/13 CV=40t6 nCi/L 44 0.9 6/01 t':l 63 6 5/07 62 6 7109 63 6 9!10 60 6 11/16 43.9 0.9 6/08 I 61 6 5/08 61 6 7/10 61 6 9/11 66 7 11/16 Result Uncer. Date 44.1 0.9 6/22 t.o 65 7 5/08 66 7 7/10 63 6 9/14 60 6 11/18 42.8 0.9 6/29 

t.o 
64 6 5!11 66 7 7/14 65 7 9/14 67 7 11/18 120 20 2/10 43.6 0.9 7106 62 6 5/11 60 6 7/14 61 6 9!15 60 6 11/18 43.1 0.9 7/14 62 6 5/12 65 6 7/14 64 6 9/15 67 7 11!18 43.4 0.9 7!20 



t"l 
I 

0:.0 TABLE E-IV (cont) 
""' 

.............................. "*" cs-137 (eont) G..,. (cont) H-3 92GAU 01 LS H-3 <cont) H-3 (cont) 

EM-9 RadiOI"'JClides in Water CV = 1.32 :t 0.07 nCi/L CV=933t50 pCi/l cv = not spi lc.ed pCi/L - 0.01 0.01 6/01 17800 1300 7/13 

(cont) 
0 0.01 6/10 19100 1300 7/14 

Resut t Uncer. Dgte Result uncer. Oats: Result Unc!:r. Date 100 300 6/12 19500 1300 7/20 

'****** ..... ******'************** 
0 0.01 6/15 19000 1300 7/22 

1.4 0.2 4/29 900 100 11/30 200 300 1/06 300 300 6/17 18800 1300 7/27 

Co-60 (cont) 
- 0.01 0.03 1/06 0.01 0.01 6/19 18800 1300 7/30 

CV=992t53 pCi/L - 400 300 1/06 - 100 300 6/24 18400 1300 8/05 

43.9 0.9 10/06 cs-137 91FIL 01 GElt 0.01 0.04 1/07 - 200 300 6/24 18900 1300 8!17 

42 4 10/16 Result Uncer. Date - 0.01 0.03 1!10 - 500 300 6/24 19300 1300 8/18 

48 4 10/19 cv = 61 t 2 nCi/L - 100 300 1/13 0.02 0.01 6/30 18700 1300 8/18 

43 6 10/27 1100 100 12/17 200 300 1/21 0.05 0.03 7/07 18500 1300 8/21 

42 6 11/02 Result Uncer. Date 0.01 0.04 1/24 - 500 300 7!13 18500 1300 8!21 

40 6 11/09 cv = 1050 • 56 pCi/L 0 0.04 2!05 0 300 7!14 19300 1300 9!03 

43 6 11/16 64 10 1/02 0.01 0.04 2/05 200 300 7!14 19000 1300 9/16 

42 6 11/23 62 9 1/06 Result Uncer. Date 370 300 2!05 0 0.01 7/17 18200 1300 9/22 

42 6 11!30 63 9 1/13 300 300 2/10 0 0.01 7/20 13000 1000 11/03 

42 6 12/07 63 9 1/21 1400 200 6/15 0 0.03 2!12 100 300 7!20 16000 2000 11/10 

42 6 12!14 62 9 1/27 1300 200 7/28 300 300 2/18 400 300 7/22 15000 2000 11/17 

41 6 12!23 62 9 2/03 - 200 300 2/19 0 0.01 7!27 16000 2000 11/17 

62 9 2/10 cv :z: 1108 :t 60 pCi/L 0 0.04 2/19 0 300 7!27 15000 2000 12/09 

61 9 2/18 - 200 300 2!25 0 300 7!30 

Cs-137 92GAU 01 G 62 9 2!24 Result Uncer. Date 100 300 2!27 - 200 300 7!30 CV • 17427 t 349 pCi/L 

61 9 3/02 400 300 2!27 - 0.01 0.01 7/31 

CV = not spiked pCi/L 60 9 3!09 1200 200 7!13 400 300 2!27 - 400 300 8/05 Result uncer. Date 

59 9 3/16 1700 200 7/28 0.01 0.04 3/04 200 300 8/05 

Result uncer. Date 60.9 1.2 3/23 1200 200 9/23 0.01 0.04 3/04 0 0.01 8/11 16700 400 1/06 

61.7 1.2 4/06 1200 100 10/02 0 0.04 3/09 - 400 300 8/17 17000 2000 1/21 

- 37.4 41-1 11/04 61-8 1.2 4!13 1200 200 10/19 300 300 3/09 100 300 8/18 18000 2000 2!10 

- 18.6 16.5 11/11 61.7 1.2 4/15 1300 200 11/03 100 300 3/12 0 300 8/18 18000 2000 2!18 

61-7 1-2 4/20 1100 100 11/16 200 300 3/12 100 300 8/18 17000 2000 2;19 

CV=496t27 pCi/L 60 1.2 4/27 -200 300 3/16 - 0.01 0.01 8/18 17100 300 2/25 

62.6 1.2 5!04 cv :z: 1225 :1: 66 pCi/L 250 300 3/16 0 300 8/21 17200 300 2!27 

Result Uncer 1 Date 61.7 1.2 5/11 400 300 3/16 0 300 8/21 17200 300 2/27 

61.6 1.2 5/18 Result Uncer. Date 370 300 3/17 200 300 8!21 17300 900 2!27 

800 140 6!29 61.5 1.2 5/26 - 100 300 3/17 0.01 0.01 8/24 18000 2000 3/09 

620 120 6/29 60.4 1.2 6/01 1300 200 9/02 50 300 3/17 0 0.01 8/28 17900 1000 3/12 

370 70 10/29 62.1 1.2 6/08 1300 200 9/16 0.01 0.04 3/17 0 0.01 8/28 17000 2000 3/12 

420 80 12!07 61.5 1.2 6/22 1200 200 9/30 350 300 3/17 100 300 9/03 19000 2000 3/16 

61.1 1.2 6/29 - 200 300 3/17 0 300 9/03 19000 2000 3/16 

CV=563t30 pCi/L 62.6 1.3 7!06 cv = 1238 • 67 pCi/L 50 300 3/17 - 0.01 0.01 9/10 17000 2000 3/16 

59.9 1.2 7/14 0.01 0.04 3/17 0.01 0.01 9/15 17000 2000 3/17 

Result ync~:r. Qate 61.2 1.2 7/20 Result unc~:r. D!U 0 0.03 3/25 100 300 9/16 18000 2000 3/17 

62.6 1.3 10/06 0 0.04 3/31 -400 300 9/16 18000 2000 3/17 

760 140 6!29 59 6 10/16 1200 200 6!29 400 300 4/02 - 100 300 9/16 17000 2000 3/17 

390 70 11/30 56 6 10/19 <13000 8/03 0 0.03 4/07 - 100 300 9/22 17000 2000 3/17 

55 8 10/27 500 300 4/08 - 1000 300 10/08 18000 2000 3/17 

CV=624:t34 pCi/L 57 9 11/02 ~ = 1341 • 72 pCi/L 500 300 4/09 - 900 300 11/03 18100 1000 4/02 

56 8 11/09 100 300 4/09 200 300 11/03 17200 1000 4/08 

Result Uncer. Date 53 8 11!16 Result Uncer. Oat! 0 300 4/13 400 300 11/03 17000 2000 4/09 

55 8 11/23 250 300 4!13 400 300 11/10 18000 2000 4/13 

870 140 12/23 58 9 11/30 1500 200 9/01 400 300 4/13 0 300 11!10 18000 2000 4/13 

60 9 12/07 250 300 4/13 300 300 11/17 18000 2000 4/13 

~·881t48 pCi/L 53 8 12/14 cv = 1516 • 82 pCi/L 0.09 0.06 4/13 300 300 11/17 17000 2000 4/13 

52 8 12/23 500 300 4/13 - 200 300 11/17 17400 1000 4/20 

Result ~er. Qat! Result Uncer. Qats 400 300 4/20 200 300 11/20 17000 2000 4/22 

0 0.03 4!21 400 300 12/09 18700 1000 4/23 

1200 200 2/05 G.,_ 92GAU 01 G 1300 200 8/10 400 300 4/22 300 300 12!09 17500 1000 4/28 

300 300 4/23 200 300 12/11 17700 1300 5!07 

~ = 1990. 110 pCi/L cv = not spiked pCi/L 0.01 0.04 4/28 500 300 12/17 18600 1300 5/07 

G- 92GAU 01 IIAI 0 300 4/28 200 300 12/17 17400 1300 5/11 

Result ~~r. !2•t! Result yneer 1 gats 600 300 5/07 18000 2000 5/13 

cv • 1238 t 67 pCi/l 100 300 5/07 cv • 16600 t 400 pCi/L 18200 1300 5!13 

2100 300 3/26 - 200 200 4/01 0 300 5/07 

500 200 4/27 Result Uncer 1 Oats: 0 300 5111 Result Uncer 1 !;!att ~ • 18100 • 400 pCi/L 

~ • 35955 t 3596 pCi/L - 119.0476 166.6667 5/20 150 300 5/13 

-200 200 6/16 1000 200 4/28 0 300 5/13 16000 1000 3/12 Result U~J:r 1 oau 

Result ~lr: Rill 100 200 7/16 300 300 5/13 

300 200 7128 cv • 1516 t 82 pCi/L - 0.01 0.01 5/13 cv • 11307 t 1730 pCi/L 18000 2000 2/13 

> 43000 6000 1/28 200 200 8/20 0 0.01 5/15 19600 1400 5/13 

., 0 200 8/20 Rtsult !.!cs:er • 12•11 0 0.01 5/15 Result ~er. Da$1 ., CV,. 1.02 t 0.06 nCi/L 200 90 9/01 - 0.01 0.01 5/15 cv • 10.3 t 0.2 nCi/L .. -20 90 9/16 1200 200 5/20 100 300 5115 19000 1300 5/15 

::s Result Uncer. Date 120 90 10/19 560 300 5/19 18500 1000 5/27 ResuU Unctr. D•l• 
p. 
>(" 

60 90 11/16 0 0.01 5/21 18600 1000 5/27 

1.1 0.2 1/28 180 90 12/01 -64 300 5/27 18400 1300 5/211 10.8 1 7/20 

t"l 90 90 12/17 - 64.35 300 5/27 19000 1300 6/17 11.5 1 8/21 

200 100 12/17 400 300 5/28 18700 1300 6/24 8.3 0.9 11/03 

50 90 12/17 - 0.01 0.01 5/28 18400 1300 6/24 
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EM-9 Redtonucl idn in Water 
(cont) 

H-3 (cont) 

s.s 0.9 11/17 
9.4 0.9 12/09 
9.6 0.9 12/17 

CV • 10.6 t 0.2 nCi/L 

Result Uncer. Date 

11.1 5/29 

CV ::~ 10.9 t: 0.2 nCi/L 

Result Uncer. Date 

9.9 0.9 1/06 

CV = 11.7 t 0.3 nCi/L 

Result Uncer. Date 

12.4 1.1 7/22 
10 1 11/03 
9.7 0.9 11/17 

10 1 12/09 

CV = 12.1 t 0.3 nCi/L 

Result Uneer. Date 

11.4 5/11 

CV = 12.4 t 0.3 nCi/L 

Result Uncer. Date 

10.6 
11.3 

CV = 13.2 t 0.3 nCi/L 

1/06 
1/13 

Result Uncer. Date 

13.5 
13.3 

1.1 
1.1 

CV = 13.6 t 0.3 nCi/L 

Res..,lt Uncer. 

12.7 

CV = 14.7 t 0.3 nCi/L 

7/13 
9/22 

Date 

5/27 

Result Uncer. Date 

15.9 1.2 7/13 
12.7 1.1 11/03 
12.5 1.1 11/03 

CV = 15.1 t 0.3 nCi/L 

Result 

16.4 
14.7 

Uncer. 

1.2 
1.2 

Date 

5/11 
5/29 

H-3 (eont) 

CY • 16.1 :t: 0,4 nCt/L 

Result uncer, Date 

17.1 
14.1 

1.3 
1.1 

CV = 17.6 t 0.4 nCi/L 

9/22 
11/10 

Result uncer. Date 

14.6 1.2 11/03 

CV • 19.1 t 0.4 nCi/L 

Result Uncer. Date 

20.6 1.4 9/22 

CV = 0.2932 t 0.0067 l.ICi/L 

Result uncer. Date 

0.33 0.02 7!27 

CV = 2.94 t 0.07 l.ICi/L 

Rnult uncer. Date 

3.1 0.3 8!11 

CV = 5 t: 0.2 uCi/L 

Result Uncer. Date 

4.97 
5.18 
5.04 
5.06 
5.01 
4.98 
5 
5.02 
4.98 
5.08 
5.06 
5 
5.02 
4.98 
4.98 
5.01 
5.07 
5,03 
5.1 
5.01 
4.93 
5.03 
4.94 
4.98 
4.99 
4.83 
5.37 
5.37 
5.35 
4.6 
4.6 
4.6 
4.6 
4.88 
4.94 
5.11 
5.01 
5.11 

0.14 
0.15 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.14 
0.14 
0.14 
0.14 
0.14 

1/13 
1/28 
2/10 
2/25 
3/03 
3/11 
3/20 
3/25 
4/06 
4/10 
4/23 
4/27 
5/01 
5/11 
5/11 
5/14 
5/14 
5/15 
5/18 
5/21 
5/27 
6/04 
6/11 
6/24 
7106 
7/21 
8/11 
8/11 
8/14 
8/25 
8/28 
8/28 
9/10 
9/22 
9!29 

10/27 
11/24 
12/23 

TABLE E-IV (cont) 

M-3 (cont) 

cv .. 5.86 t 0.13 uCi/l 

Rtsu l t_ Uncer. 

5.2 0.5 

cv • 26.55 t 3 uCi/l 

Result 

28.8 
29.6 
29.5 
29.4 
28.7 
29.2 
29.2 
28.7 
28.5 
28.5 
28.3 
28.5 

Uncer. 

0.8 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

CV = 28.06 t 3 l.ICi/L 

Result 

31 
30.4 
30 
30.5 
30.6 
30.5 
30.7 
30.5 
30.8 
30.9 
30.5 
30.9 
30.9 
30 
31 
30.6 
31 
30.9 
31.2 
30.2 
30.3 
30.4 
30.2 
29.9 
30.5 
26.3 
25.2 
29.2 
29.2 
29.3 

Hg·203 

Uncer. 

0.8 
0.8 
3 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
1.1 
1.1 
1.1 
1.1 
1 
1.1 
0.9 
0.9 
1 
1 
1 

91GAU 01 

CV = 28072 t 2807 pCi/L 

Result Uncer. 

31800 3000 

Mn-54 91FIL 01 

cv = 446 :t: 8 nCi/l 

Result 

460 
430 
450 
450 

Uncer. 

70 
70 
70 
70 

Dat_e 

7/30 

Date 

7/07 
7/17 
7/20 
7/27 
7/31 
8/11 
8/18 
8/24 
8/28 
8/28 
9/10 
9/15 

Date 

1/06 
1/07 
1!10 
1/24 
2/05 
2/05 
2/12 
2/19 
3/04 
3/04 
3/09 
3/17 
3/17 
3/25 
3/31 
4/07 
4/13 
4t21 
4/28 
5/13 
5!15 
5/15 
5!15 
5/21 
5/28 
6/01 
6/10 
6/15 
6/19 
6/30 

Date 

1/28 

GELJ 

Date 

1/02 
1/06 
1/13 
1/21 

Mn·54 (cont) 

450 70 
450 70 
450 70 
450 70 
450 70 
450 70 
440 70 
440 70 
442 9 
444 9 
452 9 
453 9 
446 9 
454 9 
448 9 
451 9 
445 9 
447 9 
452 9 
453 9 
441 9 
447 9 
445 9 
452 9 
452 9 
400 40 
420 40 
400 60 
410 60 
420 60 
390 60 
390 60 
410 60 
400 60 
390 60 
400 60 

Pu· 238 89GAU 01 

cv = not spiked pC i /l 

1/27 
2/03 
2/10 
2/18 
2/24 
3/02 
3!09 
3/16 
3/23 
4/06 
4/13 
4/20 
4/27 
5/04 
5/11 
5!18 
5/26 
6/01 
6/08 
6/22 
6/29 
7!06 
7/14 
7/20 

10/06 
10!16 
10/19 
10/27 
11/02 
11/09 
11/16 
11/23 
11/30 
12/07 
12/14 
12/23 

RAS 

Result Uncer. Date 

0.016. 
. 0.004 
. 0.013 

0 

0.013 2/25 
0.004 6/09 
0.013 8/20 
0.02 8/21 

CV = 0.1 t 0.005 pCi/L 

Result Uncer. Date 

0.11 0.01 10/09 

CV = 0.105 t 0.005 pCi/L 

Result Uncer. Date 

0.12 0.04 3/20 

cv = 0.11 :t 0.006 pCi/l 

Result Uncer. Date 

0.14 0.06 11/19 

CV = 0.15 t 0.01 pCi/L 

Result Uncer. Date 

0.17 0.03 6/12 

CV = 0.19 t 0.01 pCi/L 

Result Uncer Date 

0.18 0.03 9/30 

Pu- 238 ( eont) 

CV = 0.24 t 0.01 pCi/L 

Result Uncer. Pate 

0.221 0.016 5/19 

CV • 0.35 t 0.02 pCi/L 

Result uncer. Date 

0.4 0.05 6/09 

CV = 0.44 t 0.02 pCi/L 

Result Uncer. Date 

0.46 0.06 1/07 

CV • 0.94 t 0.05 pCi/L 

Result Uncer. pate 

0.885 0.049 8/24 

CV = 1.21 t 0.06 pCi/L 

Result Uncer. Date 

1.2 0.2 8/20 

CV = 1.36 t 0.07 pCi/L 

Result Uncer. Date 

1.25 0.09 7/30 

cv = 1.4 t 0.07 pCi/L 

Result Uncer. Date 

1.7 0.4 6/09 

CV = 1.51 :t 0.08 pCi/L 

Result Uncer. Date 

1.59 0.11 11/19 

CV = 1. 75 t 0.09 pCi/L 

Result Uncer, Dete 

1.81 0.08 2!19 

CV = 2.27 t 0.12 pCi/L 

Result Unc:er. Date 

2.1 0.2 8/20 

CV = 2.49 :t 0.13 pCi/L 

Result Uncer. Date 

2.47 0.14 12/02 

CV = 2.84 t 0.15 pCi/L 

Result Uncer. Date 

2.86 0.12 8/24 

CV = 3.5 t 0.18 pCi/L 

Result Uncer. Date 

3.41 0.19 5/19 

Pu-238 (cont) 

CV = 4. 72 t 0.25 pCi/L 

Result Uncer. Date 

4. 78 0.17 10/09 

CV • 11.09 :t 0.06 nCi/L 

Result Uncer. Date 

11 
12 
10 
11 
11 
11 
12 
12 
11 
11 
9.5 

12 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1.7 
2 

CV = 62 :t 7 nCi/L 

Result Uncer. 

60 7 
56 7 
59 7 
63 7 
58 7 
61 7 
62 7 
64 7 
60 7 
62 7 
60 7 
62 6 
60 7 
59 7 
60 7 
64 7 
62 7 
60 7 

Pu·239 89GAU 01 

cv = not spiked pCi/l 

Result 

• 0.004 
0.004 
0.01 
0 
0 

• 0.005 
0.01 

Uncer. 

0.009 
0.006 
0.007 
0.01 
0.01 
0.01 
0.01 

cv = 0.11 :t 0.002 pCi/l 

1/13 
2/03 
3/02 
4/06 
5/01 
6/02 
7/01 
7/24 
8/31 

10/05 
11/02 
12/02 

Date 

1/14 
1/16 
2/14 
3/13 
4/15 
4/15 
4/20 
5/14 
5/20 
7/02 
7/10 
7/17 
8/20 

10/07 
10/29 
11/06 
12/03 
12/11 

RAS 

Date 

2/25 
3/20 
6!09 
8!20 
8/20 

11!19 
12/02 

Result Uncer. Date 

0.07 0.05 9/30 

CV • 0.119 t 0.002 pCi/L 

Result Uncer. Date 

0.18 0.03 7/30 

cv = o. 12 t 0.002 pCi/l 

Result Uncer. Date 

0.149 0.013 10/09 
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EM-9 R:adionucl ides in Water 

(cont) .............................. 
Pu· 239 (corn) 

CV = 0.22 ' 0.004 pCi/L 

Result Uncer. Date 

0.242 0.019 8/24 

CV = 0.297' 0.005 pCi/L 

R_esult Uncer. Date 

0.27 0.04 11/19 

CV = 0.3 ' 0.005 pCi/L 

Result Unc_er. Date 

0.35 0.05 1/07 

CV = 0.59 ' 0.01 pCi/L 

Result Unc_er. Date 

0.643 
0. 74 
0.54 
0.67 

0.053 5/19 
0.22 6/09 
0.1 8/21 
0.06 9/30 

CV = 1.04 ' 0.02 pCi/L 

Result Uncer. Date 

0.917 0.042 5!19 

CV = 1.34 ' 0.02 pCi/L 

Result Uncer. Date 

1.4 0.07 10/09 

CV = 1.78' 0.03 pCi/L 

Result Uncer. Date 

1.92 0.11 6/09 

CV = 1.9 ' 0.03 pCi/L 

Resu_lt Uncer. Date 

0.2 8/20 

CV = 2.38 ' 0.04 pCi/L 

Resut t Uncer, pate 

2.46 0.1 9/28 

CV = 2.44 ' 0.04 pCi/L 

Result Unc:er. Date 

2.48 0.15 6/12 

CV = 2.97 ' 0.05 pCi/L 

Result 

2.85 
3 

uncer. Date 

o. 12 8/24 
0.3 10/08 

Pu-239 (cont) 

CV = 4.45 :t: 0.08 pCi/L 

Re_sult Uncer. Date 

4.29 0.16 2/19 

R:a-226 90GAU 01 

CV =not spiked pCi/L 

Result 

0.05 
0 
0.1 

Uncer. 

0.05 
0.1 
0.1 

CV = 0.64 t: 0.06 pCi/L 

Result Uncer. 

0.7 0.07 

CV = 1 t: 0.02 pCi/L 

Result Uncer. 

0.7 o. 1 

CV = 2.2 ' 0.2 pCi/L 

RAS 

Date 

1/23 
5/05 
5/28 

Date 

1/23 

Date 

12/15 

Result Uncer, Date 

2.2 0.2 12/16 

CV = 4.7 ' 0.5 pCi/L 

Result ~,,., Date 

4.3 0.4 8/13 

Sn-113 91GAU 01 

CV = 30147 ' 3015 pCi/L 

Result Uncer. Date 

43400 4000 1/28 

Sr-85 91GAU 01 

CV = 57989 ' 5799 pCi /L 

Result Uncer. Date 

59400 5000 1/28 

Sr-90 91GAU 04 PC 

CV = not spiked pCi/L 

Result lklcer. Date 

0.6 7!09 
0. 7 8!10 

CV = 174 t 6 pCi/L 

Result Uncer. Date 

178 12 11/18 

Sr-90 Ccont) 

CV = 209 t 7 pCi/L 

Result Uncer. 

210 20 

CV = 235 ' 9 pCi/L 

Result Uncer. 

1n 13 

CV = 256 ' 8 pCi/L 

Result Uncer. 

246 16 

CV = 278' 11 pCi/L 

R_esult Uncer. 

268 18 

CV = 279 1 9 pCi/L 

Resul_t Uncer. 

280 30 

cv = 465 1 9 pCi/mL 

Result 

470 
4n 
470 
485 
478 
490 
480 
511 
492 
497 
475 
495 
490 
500 
4n 
480 
460 
476 
483 
470 
488 
492 
490 
471 
496 
482 
499 
4n 
486 
465 
474 
440 
450 
480 
451 
478 
482 
461 
482 
478 
490 
479 
482 
474 

Uncer. 

18 
18 
12 
10 
9 
~ 
~ 
34 
m 
31 
31 
R 
34 
~ 
~ 
~ 
~ 
~ 
R 
60 
R 
n 
60 
n 
n 
~ 
n 
R 
n 
R 
31 
~ 

~ 
R 
~ 
u 
~ 
~ 
R 
31 
y 
~ 

R 
31 

TABLE E-IV (cont) 

Date 

11/18 

Date 

8/04 

Date 

9/01 

Date 

7!09 

Date 

12/10 

Date 

1/22 
1/22 
1/22 
1/23 
1/23 
2/10 
2/13 
2/28 
3/05 
3/09 
3/10 
3!16 
3/16 
4/06 
4/06 
4/29 
5/11 
7!09 
7/27 
71~ 
8/06 
8/10 
8/28 
9/01 
9!03 
9!04 
9!10 
9/10 
9/16 
9/16 
9/23 

10/08 
10/16 
10/22 
10/23 
11/16 
11/19 
11/23 
11/25 
12/11 
12/14 
12!15 
12/16 
12!21 

U·234 92GAU 03 RAS 

CV = 0.582 t 0.058 pCi/L 

Result _uncer. Date 

0.57 0.06 8/28 

CV = 13.45 1 0.16 nti/L 

Result 

13 
14 
13 
13 
13 
14 
15 
14 
15 
14 
16 
15 

unce_r. 

CV = 54 1 6 nCi/L 

Result Uncer. 

M 7 
N 7 
~ 7 
~ 7 
~ 7 
70 8 
~ 7 
H 7 
60 7 
~ 13 
~ 7 

U · 235 92GAU 03 

Date 

1/13 
2/03 
3/02 
4/06 
5/01 
6/02 
7/01 
7/24 
8/31 

10/05 
11/02 
12/02 

Date 

1/21 
4!15 
4/21 
5!20 
5/21 
7/06 
7/10 
8/20 

10/08 
11/06 
12/16 

RAS 

CV = 0.041 t 0.004 pCi/L 

Result Uncer. Date 

0.05 0.018 8/28 

CV = 10.56 t 0.21 nCi/L 

Result 

9 
9 

10 
9.8 
9.8 
9.9 
9.8 

11 
9.1 
9.3 

11 

Uncer. 

1 
1 
2 
1.5 
1.5 
1.6 
1.5 
2 
1.4 
1.5 
2 

CV = 42 t 4 nCi /L 

Date 

1/13 
2!03 
3/02 
4/06 
5/01 
6/02 
7/01 
8/31 

10/05 
11/02 
12/02 

Result Uneer. Date 

41 
37 
~ 
37 
37 
51 
39 
39 

5 
5 
5 
5 
5 
6 
5 
5 

1/21 
4/15 
4/21 
5/20 
5/21 
7/06 
7/10 
8/20 

U-235 (Cont) 

35 
38 
38 

5 
11 
5 

10/08 
11/06 
12!16 

U·238 92GAU 03 RAS 

CV = 0.82 ' 0.08 pCi/L 

Result Uncer. Date 

0.965 0.085 8/28 

Y·88 91GAU 01 

CV = 96062 ' 9606 pCi/L 

Result Uncer. Date 

98100 9000 1/28 
2!09 93000 9000 

EM-9 Radion.x:lides on Ash 

Sr-90 91GAU 01 PC 

cv = 1.7. 0.07 pCi/g 

Result uncer. Date 

2.7 1.5 1/22 

cv s 3.2 t 0.1 pCi/g 

Result Uncer. Date 

4.4 1.5 1/22 

cv = 4.3 ' 0.2 pCi/g 

Result uncer. Date 

4.9 1.5 1/22 

cv = 6.4 • 0.2 pCi/g 

Result Uncer. Date 

7.2 1.5 1/22 

EM-9 Redioru;l ides 
on Fecal Materiel 

Pu-238 91GAU 01 RAS 

cv = not spiked pCi/s~le 

Result uncer. Date 

0. 33 o. 05 2/21 
0.01 0.02 5/13 
0.005 0.02 5/13 
0.022 0.02 5/13 
0.065 0.019 7/01 

Pu-238 (cont) 

CV = 4.7 t 0.5 pCi/sample 

Result Uncer. Da_te 

3.68 0.15 7/01 

CV = 5 t 0.5 pCi/SBftl)le 

Result Uncer. Date 

5.05 0.29 2/21 
5.64 0.23 2/21 
5.07 0.4 5/13 

CV = 9.3 t 0.9 pCi/s~le 

Resut t Uncer. Date 

7.1 0.7 7/01 

Pu·239 91GAU 01 RAS 

CV = not spiked pCi/sa~Jl)le 

Result Uncer. D_ate 

0.071 0.017 2/21 
0.58 0.07 2/21 
0. 047 0. 02 2/21 
0.026 0.02 5/13 
0.03 0.02 5/13 
0.024 0.013 7/01 

CV = 3.3 1 0.3 pCi/s~le 

Result Uncer. Date 

2.5 0.3 7!01 

cv • 5.1 ' 0.5 pCi/s-le 

Result Uncer. Date 

5.24 0.4 5/13 
5.31 0.4 5/13 

cv = 9.3 t 0.9 pCi/s~le 

Result Unc_er. 

7.6 0.3 

EM-9 Radionucl ides 
on Filter Media 

Alpha 92GAU 01 

cv = 20 t 2 pCi/fi lter 

_Date 

7/01 

PC 

Result Uncer. Date 

15 3 9/14 
20 4 9/14 
17 4 9/14 
19 4 9/28 
16 4 9/28 
15 3 9/28 
19 4 10/21 
17 4 10/21 
14 3 10/21 
15 3 12!17 
16 4 12/17 
18 4 12!17 
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EM~9 Radioru:l ides 
on Filter Media 

(cont) 

Alpha (cont) 

21 
16 
21 
16 

12!18 
12/18 
12/18 
12/18 

Amo241 92GAU 01 RAS 

CV :11: 0.6 t 0.01 pCi/filter 

A:esul t Unc:er. Date 

Oo536 Oo041 4/10 

CV = 0.71 t 0.01 pCi/filter 

Re.svlt _U_ne_er. Date 

Oo658 Oo044 4/06 

cv = 0.99 t 0.02 pCi/fil ter 

Result Uncer. Date 

0.786 
Oo8 

Oo054 4/10 
Oo052 4!10 

cv = 1.06 t 0.02 pCi/fil ter 

Res_ult Uncer. Date 

Oo06 4/06 

cv = 1.19 t 0.02 pCi/filter 

Result Uncer. Date 

Oo959 Oo059 4/10 

CV = 1.39 t 0.03 pCi/fil ter 

Re~l t Unce_r. Date 

1.38 
1.12 

Oo08 4/10 
Oo07 4/10 

cv = 1.6 t 0.03 pCi/filter 

Result Uneer. Date 

1o45 Oo07 4/06 

cv = 1.78 • Oo03 pCI/filter 

Res_ult Uncer. Date 

1.53 Oo08 4/10 

cv = 1.98 :t: 0.04 pCi/filter 

Result Uncer. Date 

1o49 Oo08 4{10 

Beta 92GAU 03 PC 

cv = 61 t 6 pCi/fftter 

Result Uncer. Date 

60 
60 
53 
57 
58 
59 
56 
59 
58 
53 
58 
57 
57 
58 
58 
57 

Pu-238 

8 
8 
7 
7 
8 
8 
7 
8 
8 
7 
7 
7 
7 
7 
7 
7 

92GAU 01 

9/14 
9/14 
9/14 
9128 
9/28 
9/28 

10/21 
10/21 
10/21 
12!17 
12/17 
12/17 
12/18 
12/18 
12/18 
12/18 

RAS 

CV = 0.57 t 0.03 pCi/filter 

Result Unce_r. Date 

Oo613 Oo045 3/18 

cv :z 0.66 :t: 0.03 pCi/fi l ter 

Result Uncer. Date 

Oo65 Oo04 3/10 

cv = 0.7 t 0.04 pCi/filter 

Result Uncer. D.ate 

Oo654 Oo041 2/24 

CV = 0.94 :t: 0.05 pC;Jfi l ter 

Result Uncer. Date 

1.04 Oo06 3!10 
Oo835 00054 3/18 

CV = 1.13 t 0.06 pCi/filter 

Result Uncer. Date 

1o13 Oo06 3/10 

cv = 1.4 t 0.07 pCi/filter 

Result Uneero Date 

1.47 Oo07 2/24 

cv = 1.42 t Oo07 pCi/filter 

Result Uncer. Date 

1.36 Oo07 3/18 

cv = 1.51 • 0008 pCi/filter 

Result Uncero Date 

1o53 Oo07 3/10 

cv = 1. 7'5 t Oo09 pCi/fil ter 

Result Uncer. Date 

1o69 Oo12 2/24 

TABLE E-IV (cont) 

Pu-238 ( cont) 

CV s 1.89 t 0.1 pCi/filter 

Result Uncer 0 Date 

1o88 Oo08 3/18 

Puo 239 92GAU 01 RAS 

cv :s 0.59 t 0.01 pCi/fil ter 

Result Uncero Date 

Oo65 Oo04 3/10 
Oo613 Oo045 3/18 

cv = Oo71 t 0.01 pCi/filter 

Result Uncer o Date 

Oo82 Oo05 3{10 

CV = 0.74 t 0.01 pCi/filter 

Result Uncer. Date 

Oo69 Oo07 2/24 

CV = 0.95 t 0.02 pCi/filter 

Res_ult Uncer. Date 

Oo05 3{10 

cv = 1.04 t 0.02 pCi/filter 

Result Uncer. Date 

00959 Oo051 2/24 

CV = 1.19 t 0.02 pCi/filter 

Result 

1.19 
1.13 

Uncer. Date 

0006 3/10 
0006 3/18 

CV = 1.48 t 0.03. pCi/fi l ter 

Result 

1.45 
1.49 

uncer. Date 

Oo07 2/24 
Oo08 3/18 

CV = 2.08 t 0.04 pCi/fil ter 

Result uncer. Date 

1o9 Oo08 3{18 

EM-9 RadiOf"MJClides on Soil 

Alpha 91GAU 03 

cv = 2o4 • Oo6 pCi/g 

Result 

2 
5 
3o1 
3o2 

Uncer. 

Oo5 
1 
Oo8 
008 

PC 

Date 

1{09 
1/09 
4/21 
7/21 

Alpha (cont) 

cv "' 5 t 0.7 pCt/g 

Result Uncer. 

cv = 5o2. Oo7 pCi/g 

Result Uncer. 

cv = 5o5 • Oo 7 pCi/g 

R:esul t Uncer. 

cv = 5o6. Oo7 pCi/g 

Result Uncer. 

cv = 5o7. Oo7 pCi/g 

Result Uncer. 

cv = 6o1 • Oo7 pCi/g 

Result Uncer. 

cv = 6o9 • Oo8 pCi/g 

Result Uncer. 

cv = 7 • Oo8 pCi/g 

R:esul t Uncer. 

cv = 8 • Oo8 pCi/g 

Result 

10 
8 

Uncer_. 

cv = 10o8 • Oo9 pCi/g 

Result Uncer. 

13 

Am-241 91GAU 01 

8/10 
8/26 

10/02 

o_ate 

8/26 

D_ate 

1/09 
9/14 

10/02 

Date 

10/02 

Date 

7/21 

Date 

5/19 

Date 

1!09 
6/04 

10/02 

Date 

8/26 

Date 

9/14 

Date 

1/09 
6/04 

Date 

1/09 

cv = Oo35 • Oo006 pCi/g 

Result Uncer. Date 

Oo46 Oo23 3/16 

M·241 (cont) 

CV = 1.9 ' Oo2 pCI/g 

Result uncer o Pate 

2o2 Oo3 11/19 

CV • 19 t 1.9 pCI/g 

Result Uncer. Date 

22 3 9{23 

Amo241 91GAU 01 RAS 

CV :s not spHced pCi/g 

Result Uncer. Pate 

Oo001 10/20 

cv = Oo11 • Oo002 pCi/g 

Result Uncer. Date 

Oo11 Oo01 5{04 

cv = Oo86 • Oo09 pCi/g 

Result Uncer. Pate 

Oo79 Oo06 5/04 

Beta 91GAU 04 

cv = 1.7. Oo2 pCi/g 

R:esul t Uncer. 

1.8 0 o3 
207 Oo4 
1o4 Oo2 
2o7 Oo3 
2o8 Oo4 
2o6 Oo3 
2o2 Oo3 

cv = 4o3 • Oo3 pCi/g 

R:esul_t Uncer. 

PC 

Pate 

1/09 
1/09 
6/04 
8!26 
9{14 

10/02 
10/02 

Pate 

5o3 Oo6 10/02 

cv = 4o9 • Oo3 pCi/g 

ResuLt Uncer. 

5o8 Oo6 
6 Oo7 
4o8 Oo5 

cv = 5o2 • Oo3 pCi/g 

Result Uncer. 

5o6 Oo6 
6 Oo7 

cv = 5o5 • Oo4 pCi/g 

Result Uncer. 

Oo7 

Date 

1/09 
1/09 
5{19 

Date 

8/26 
9{14 

Date 

8/10 

Beta (cont) 

cv s 5o7 t 0.3 pCi/g 

Result Uncer Date 

6o5 Oo7 8/26 

cv = 6 t 0.4 pCi/g 

Result Uncer._ Date 

7o5 Oo8 7/21 

cv = 6o7. Oo5 pCi/g 

Result Uncer. Date 

6o4 Oo7 10/02 

CV • 6o9 t Oo4 pCI/g 

Result Uncer. Date 

8o3 Oo9 7/21 

cv = 7 • Oo4 pCi/g 

R~sul t Uncer. Date 

Oo9 6/04 

cv = 8o1 • Oo5 pCi/g 

Result Uncer. Date 

10 1/09 

cv = 9o2 • Oo5 pCi/g 

Result Uncer. Date 

9o3 4{21 

cv = 10.2 t 0.6 pCi/9 

Result Uncer. Date 

12 1/09 

Cs-137 89GAU 01 

CV s not spiked pCi/g 

Result Uncer. Date 

0 Oo004 
0 Oo109 

oo08n 3t12 
000901 6{25 

cv = Oo99. Oo05 pCi/g 

Result Uncer. Date 

1.2 OoZ 8/03 

cv = 2.32 :t: 0.12 pCi/g 

Result Uncer. Date 

2o8 Oo4 3{16 

cv = 2.4 :t: 0.13 pCi/g 

R:esul t uncer. Date 

Oo32 0., Z/20 
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Cs-137 (cont) 

cv = 2.98 t 0.16 pCi/g 

Result 

3.5 
3.4 

Uncer. 

0.5 
0.5 

cv = 3.1 .t 0.17 pCi/g 

Result Uncer. 

3.5 0.5 

cv = 5.1 t 0.27 pCi/g 

Result Uncer. 

5.1 0.8 

cv = 9.4 t 0.51 pCi/g 

Result Uncer. 

7.6 1.2 

cv = 11.8 t 0.64 pCi/g 

Result Uncer. 

14 

cv = 16.6 t 0.9 pCi/g 

Date 

4/13 
7/21 

Da_te 

10/28 

Date 

2/20 

Da_te 

11/19 

Date 

2/20 

Result Uncer. Date 

17 7/21 

cv = 18.7 t 1.01 pCi/g 

Result Uncer. Date 

25 10/28 

cv = 24.8 t 1.3 pCi/g 

Result Uncer. Date 

29 9/28 

cv = 28.1 t 1.5 pCi/g 

Result Uncer. Olllte 

34 
35 
32 
37 

5 
5 
5 
6 

CV•39.7t2.1 pCi/g 

3/12 
4/13 
9/23 

12/16 

Result Unc:er. Date 

45 8/07 

cv. 43.7 t 2.36 pCi/g 

Result Unc:er. Date 

61 9!28 

Cs-137 (cont) 

cv = 46.8 t 2.53 pCi/g 

Result Uncer. Date 

49 

cv = 62.4 t 3.37 pCi/g 

Result Uncer. 

85 13 

Ganma 92GAU 01 

CV = not spiked pCi/g 

Result Uncer. 

- 5. 7 0.8 
- 5.4 0.8 

- 10 1 

cv = 4.67 t 0.25 pCi/g 

10/28 

Date 

10/28 

Date 

9/01 
9/01 

12/03 

Result Uncer. Date 

3.6 7/13 

cv = 5.83 t 0.31 pCi/g 

Result Uncer. Date 

11 9/21 

cv = 6.19 :t: 0.33 pCi/g 

Result Uncer. Date 

9/21 

cv,., 7.29 t 0.39 pCi/g 

Result Uncer. Date 

12 1 9/21 

cv. 8.75 t 0.47 pCi/g 

Result uneer. Date 

8.3 1.2 7/29 
10 1 8/20 

cv = 12.2 t 0.7 pCi/g 

Result Unc:er. Date 

14 8/20 

CV•13.1t0.7 pCi/g 

Resut t Uncer. Date 

10 8/20 

cv • 14.58 t 0.8 pCi/g 

Result Uncer. Date 

20 9/21 

TABLE E-IV (cont) 

G.._ 92GAU 01 NAI 

CV = not spiked pCi/g 

Result Unc:er. Date 

. 0.6 0.8 6/16 

cv = 6.19 t 0.33 pCi/g 

Result Uncer. Date 

6/16 

cv = 13.9 t 0.8 pCi/g 

Result Uncer. Date 

12 4/21 

H-3 91GAU 01 LS 

CV = not spiked pCi/l 

Result Uncer. Oa.te 

1600 
1500 

0.88 
1 
o. 75 
1.2 

1000 
1200 

700 
700 
800 
700 
150 

1700 
500 
300 
900 
600 
400 
500 
200 
300 
200 
400 
200 

0 
100 

·300 
- 400 
- 100 

400 
0 

300 
0 

• 100 
300 
600 
200 
200 
400 

0 
300 
500 
600 
200 
200 
400 
200 
200 
300 
700 

300 
300 

0.3 
0.3 
0.3 
0.3 

300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

1/21 
1/21 
2/05 
2/05 
2/05 
2/05 
2!10 
2/27 
2/27 
4/13 
4/13 
4/13 
4/13 
4/13 
4/22 
4/22 
5!07 
5!07 
5/11 
5/13 
5/13 
5/13 
5/26 
5!26 
6/24 
6/24 
6/24 
7/13 
7/13 
7/13 
7/22 
7/24 
7/24 
7/27 
7!29 
7!30 
7!30 
8/05 
8/05 
8/05 
8/05 
8/12 
8/17 
8/17 
8/18 
8/18 
8/18 
8/18 
8/18 
8!18 
8/21 

H-3 (cont) 

100 
400 

1000 

300 
300 
300 

cv = 980 t 20 pCifL 

Result Uncer. 

1800 400 

cv = 1010 t 30 pCi/L 

Result 

1400 
950 

1000 
950 

1400 
800 

1700 
1600 
900 

Uncer. 

300 
300 
300 
300 
300 
300 
400 
400 
300 

cv = 3280 t 80 pCifL 

Result 

3600 
4100 
2100 
3000 

Uncer. 

600 
600 
400 
300 

cv = 3370 t 9C pCi/L 

Result 

3500 
3500 
4300 
3700 
3400 
3400 

Uncer. 

400 
400 
400 
600 
600 
600 

cv = 8200 t 210 pCi/L 

9/16 
9/17 
9!17 

Date 

11/17 

Date 

3/12 
3/12 
3/12 
3!12 
4/22 
6/24 
7/13 
7/20 
7/27 

Date 

8/17 
8/17 

10/07 
11/18 

Date 

4/13 
4/16 
4/22 
7/29 
7/29 
8/18 

Result Uncer. ____D_tte 

8800 
8800 
8300 

900 
900 
900 

cv = 8430 t 220 pCi/l 

8/12 
8/12 
9/17 

Result Uncer I Date 

8700 
10000 
8500 
8100 
8300 

900 
1000 
900 
900 
900 

2/13 
4/13 
4/13 
7!20 
7!22 

cv • 16400 t 430 pCi/L 

Result 

16400 
17300 
12100 
13000 
13200 

.uncer. .Dite 

1200 
1300 
1100 
1000 
1100 

8/18 
8/18 

10/07 
11/18 
11!20 

H-3 (cont) 

cv = 16860 :t: 440 .JCi/l 

Result Unc:er. Date 

17000 2000 
18000 2000 
16300 1200 
16700 1200 
16800 1200 

cv = 22950 t 600 pCi/L 

Result Uncer. 

22400 1500 
21200 1400 

CV = 23600 t 610 pCi/L 

Result 

25000 
24000 
23400 
22200 

uncer~ 

2000 
2000 
1500 
1400 

cv = 33no • 880 pei/L 

4/13 
4/22 
6/24 
7/13 
7/22 

Date 

8/21 
9/17 

Date 

4/13 
4/16 
7!13 
7/22 

Result Uncer. Date 

33000 3000 4/13 
32600 1800 7/13 
33000 1800 7/24 

CV = 50580 t 1300 pCi/L 

Result Uncer. Date 

51000 5000 3/17 
49COO 5000 3/17 
50000 5000 4/13 
48600 2200 6/24 
48700 2200 7/20 

H20· 91Gnl 01 GRAY 

CV • 2.89 t 0.26 X 

Result Uncer, Date 

2.6 
2.9 

0.3 
0.3 

CV • 3.85 t 0.35 X 

7/22 
9/18 

Result Uncer. Date 

3.26 0.03 6/30 

CV • 4.74 t 0.43 X 

Result Uncer I D1te 

3.9 0.4 3/12 

cv • 4.76 t 0.43 X 

Result Uncer I D•te 

0.4 3/12 

Pu-Z38 91GAU 01 RAS 

CV = not spiked pCi/g 

Result Uncer. Date 

0.002 
0.0015 
0.002 
0.003 
0.001 
0.002 
0 
0.0005 
0.001 
0.001 
0.001 
0.001 
0.002 
0.001 
0.002 

0.001 
0.0012 
0.002 
0.002 
0.001 
0.001 
0.002 
0.0003 
0.001 
0.001 
0.001 
0.001 
0.002 
0.003 
0.002 

1/02 
1/24 
2/21 
2/21 
2/25 
3!03 
3/03 
3/10 
3/20 
4/06 
7/01 
7!30 

11!03 
11/03 
12/09 

cv = 0.09 t 0.01 pCi/g 

Result Uncer. Date 

0.093 0.005 1/22 

cv = 0.1 t 0.005 pCi/g 

Result Uncer. Date 

0.148 0.007 2/21 

cv = o. 16 t 0.01 pCi/g 

Result Uncer • __ Qate 

0.171 0.008 2/25 

CY • 0~28 t 0.01 pCi/g 

Result Uncer. Date 

0.311 0.027 8/17 

CV • 0.35 t 0.02 pCI/g 

Result 

0.38 
0.37 
0.39 

Uncer. __ Date 

0.015 1/21 
0.02 3/20 
0.03 8/20 

cv • 0.44 t 0.02 pCi/g 

Result Unc:er~ D1te 

0.486 0.018 7/01 

cv • 0.52 t 0.03 pCi/g 

Result Uncer. Date 

0.546 0.019 1/21 
0.54 0.02 5!26 

cv • 0.58 t 0.02 pCi/g 

Result Unc:er. Date 

0.595 0.026 11/19 

cv • 0. 7 t 0.04 pCi/g 

Result Uncer. Oat-=-

0.789 0.028 2/21 
0.754 0.035 5/12 
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Pu-238 (cont) 

CV • 0. 76 t 0.04 pCI/g 

Result Uncer. Date 

0.801 0.032 9/30 

cv • 0.8 t 0.03 pCI/g 

Result Unc:er. Date 

0.701 0.027 11/03 

cv • 0.88 t 0.03 pCi/g 

Result Oncer. Date 

0.821 0.031 10/09 

CV • 0.95 t 0.05 pCI/g 

Result Unc:er. Dater 

0.946 0.039 6/24 

cv = 0.99 :t 0.03 pCi/g 

Result Uncer. Date 

0.955 0.034 11/03 

Pu·239 91GAU 01 

cv = not spiked pCi /g 

Result-~ 

0.002 
0.0007 
0.001 
0.001 
0.054 
0.001 
0 
0 
0 
0.002 
0.006 

0.001 
0.0008 
0.001 
0.001 
0.004 
0.002 
0.001 
0.001 
0.001 
0.002 
0.004 

CV = 0.1 t 0.002 pCI/g 

A:esul t u_ncer. 

RAS 

O_ate 

1/21 
1/24 
2/21 
2/21 
2/21 
2/25 
3/03 
3/03 
5/12 
5/26 

10/09 

Date 

0.107 0.006 3/20 

CV = 0.13 t 0.002 pCI/g 

Result uncer. Date 

0.14 0.01 3/10 

CV = 0.15 t 0.002 pCI/g 

Result U~er. Date 

0.151 
0.156 

0.007 1/02 
0.008 1/21 

Pu-239 ceont> 

CV • 0.18 t 0.003 pCI/g 

Rnul t Uncer. Date 

o. 187 0.008 2/25 

cv = o. 19 • 0.003 pCI/g 

Result Uncer. 

0.204 0.01 

cv = 0.3 t 0.005 pCi/g 

ResYit: Uneer I 

0.305 0.014 
0.305 0.012 
0.3 0.02 

CV = 0.31 t 0.01 pCI/g 

Date 

7/01 

Date 

3/20 
7{01 
8/20 

Result Uncer. Date 

0.321 
0.345 

0.016 6/24 
0.014 , 1/03 

CV • 0.4 t 0.01 pCI/g 

Resull____ Uncer. Date 

0.432 0.018 9/30 

CV = 0.44 t 0.01 pCI/g 

Result Uncer. Date 

0.45 0.04 12/09 

cv • 0.46 :t: 0.01 pCi/g 

Result Uncer. Date 

0.457 0.019 , 1/19 

CV = 0.58 t 0.02 pCI/g 

RHul t Uncer. Date 

0.547 0.021 11!03 

CV = 0.59 t 0.01 pCI/g 

Result Uncer. Date 

0.596 0.024 7/30 

cv = 0.68 • 0.02 pCi/g 

Result Uncer. Date 

0.656 0.025 , 1/03 

CV = 0.75 t 0.08 pCI/g 

Result Unc:er. Date 

0.86 
0.715 

0.03 1/22 
0.026 11/03 

cv = 0.77 t 0.01 pel/g 

Result Uncer. Date 

o.8n o.065 8/17 

TABLE E-IV (cont) 

Pu-239 (cont> 

CV • 0.89 t 0.02 pCI/g 

Result Uncer. Date 

0.876 
0.885 

0.028 2/21 
0.031 4/06 

Sr·90 89GAU 04, 91GAU 04 PC 

CY = not spiked pCi/g 

Result 

0.2 o., 
0 o., 
0., 
0 

Uncer. 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

CY s 5 :t: 0.2 pCi/g 

Result Uncer. 

5.7 0.4 

cv = S.3 :t: 0.2 pCi/g 

Res1,1lt Uncer. 

5.3 0.4 

CV = 8.7 t 0.3 pCI/g 

Result Uncer. 

Date 

3/05 
3/09 
3/09 
3/10 
9/10 

10/22 

Date 

9{16 

Date 

3/05 

Date 

8.8 
8 

0.7 11/17 
0. 7 12/21 

cv = 10.9 t 0.3 pCI/g 

Result Uncer. 

9.6 

CV = 11 t 0.4 pCI/g 

Result 

,, 
10.5 

Uncer. 

0.8 
0.7 

CV=13.1t0.4 pCI/~ 

Result Uncer. 

13 

CV = 15.2 t 0.4 pCI/g 

Result Uncer. 

13 

CV = 16 t 0.6 pCI/g 

Result Uncer. 

15.4 

CV = 17.4 t 0.5 pCI/g 

Result Uncer. 

18 

Date 

11/24 

Date 

3/05 
3/16 

Date 

11/13 

Date 

12/09 

Date 

9/04 

Date 

11/10 

Sr·90 (cont) 

CV = 23.9 t 0.1 pCI/g 

Result _Uncer. Date 

26.2 1. 7 10/13 

cv = 26., • 0.8 pCi/g 

Result Uncer. Date 

26 11/02 

CV = 30.5 t 0.9 pCI/g 

Result Uncer. Date 

29 11/06 

92GAU 05 DNA 

cv = 1.11 t 0.03 ug/g 

Result Uncer. Date 

0.1 8!17 

cv = , , • , ug/g 

Result Uncer. Date ,, ,, 10/02 

cv = 12.6 • 0.42 ug/g 

Result Uncer. Date 

12.4 6/25 

cv = 14., • 0.5 ug/g 

Result Uncer. Date 

13.2 7/30 

cv • 19 • 2 ug/g 

Result .Uncer. Date 

19 1/27 

cv = 19., • 0.6 ug/g 

Result Uncer. Date 

18 10/07 

cv = 19.5 • 0.6 ug/g 

Result Uncer, Date 

18 11/10 

cv = 23.4 • 0.8 ug/g 

Result Uncer. Date 

23.3 8/19 

cv = 24 • 0.8 ug/g 

Result Uncer. Date 

23., 4/21 

U (cont) u Ccont) 

cv = 27.4 • 0.9 ug/g cv = 55.8 • 1.8 ug/g 

Res~,o~l t Unce_r. Date Result Uncer. Date 

26 2/25 51 9/02 

cv = 28.3 • 0.9 ug/g cv = 57.4 • 1.89 ug/g 

Res_ult Uncer. Date Result Uncer. Date 

28 6/25 52.8 5/18 

cv = 31.5 • ug/g cv = 59.6 :t: 2 ug/g 

ResuJ t Uncer. Date Result Uncer. Date 

30 7/30 56 9/01 

cv = 34.4. 1.1 ug/g cv = 67.2 • 2.22 ug/g 

Result Uncer. Date Result Uncer. Date 

32.8 7/30 64.4 6t25 

cv • 35.6 • 1.2 ug/g cv = 67.8 • 2.2 ug/g 

Result Uncer. Date Result Uncer. Date 

36 3/26 64 2/04 

cv = 36.3 • , .2 ug/g cv = 68.6 t 2.3 ug/g 

Result Uncer. Date Result Uncer. Date 

32.9 9/01 65 9/01 

cv = 42.2 • , .4 ug{g cv = n.1 :t: 2.4 ugtg 

Result Uncer. Date Result Uncer. Date 

39 8{17 70 7{30 

cv = 43.3 • , .4 ug{g cv = 73 :t: 2.4 ug/g 

Resull_ Uncer. Date Result Uncer. Date 

42.2 4/21 66 9/01 

cv = 46.5 t 1.5 ug/g cv = 76 :t: 2.51 ug/g 

Result Uncer. Date Result Uncer. Date 

44 7/30 70 5/18 

cv = 48.4 • , .6 ug{g cv = 77.5 • 2.6 ug/g 

Result Uncer. Date Result Uncer. Date 

45 9/28 75 7/30 

cv = 50.7 • 1. 7 ug{g cv = 80.6 t 2.7 ugjg 

Result Uncer. Date Result Uncer. Date 

46 8{17 77 9/01 

cv = 54.3 • 1.8 ug{g cv = 81.4 :t 2. 7 ug/g 

Result Uncer. Date Result Uncer. Date 

52 8/19 77 6/25 

cv = 54.4 • , .8 ug{g cv = 84.5 t 2. 79 ug/g 

Result Uncer. Date Result Uncer. Date 

49 4/21 78 St18 
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EM-9 Radionuel ides on Soil 
(cant) 

*'*"**************************** 

u (cont) 

cv = 86.4 • 2.8 ug/g 

Result Uncer. 

80 

cv = 91 t 3 ug/g 

Result Uncer. 

88 

cv = 94 • 9 ugjg 

Result uncer. 

91 
89 

cv = 98.3 • 3.2 ug/g 

Result uncer 

95 95 

cv = 99.7. 3.3 ug/g 

Result Uncer. 

92 

cv • 101 • 3.3 ug/g 

Result Uncer. 

93 

cv = 104 • 3.4 ug/g 

Re.sul t Uncer. 

96 10 

cv = 109 • 3.6 ug/g 

Re_sul t uncer. 

100 10 

cv = 118 t 3.9 ug/g 

Date 

9/01 

D_ate 

6{25 

Date 

2/25 
6/25 

Date 

2/04 

Date 

9/02 

Date 

7/30 

Date 

7/30 

Date 

8/19 

Result UncJr. Date 

110 10 7/30 

cv = 123. 4.1 ugjg 

Result UncJr. Date 

120 10 4/29 

cv. 124 :l 4.1 ug/g 

Rtsul t !Jncer Date 

120 
110 

10 
10 

4/29 
9/01 

U <cont) 

cv = 127 • 4.2 ug/g 

Result Uncer. 

110 10 

cv = 128 • 4.2 ug/g 

Result unce_r. 

110 10 

cv = 129 • 4.3 ug/g 

Result Uncer. 

120 10 

cv = 133 • 4.4 ug/g 

Result Uncer. 

130 10 

cv = 134 • 4.4 ug/g 

Result Uncer. 

120 10 

cv = 136 • 4.5 ug/g 

Result Uncer. 

130 10 
130 10 

cv = 141 • 4.6 ug/g 

Date 

9!02 

Date 

7!30 

Date 

11/23 

Date 

9/01 

Date 

9/02 

Date 

6/25 
7!30 

Result uncer. Date 

130 
130 

10 
10 

cv = 146 • 4.8 ug/g 

6/25 
7!30 

Result Uncer. Date 

130 
130 

10 
10 

cv = 148 • 4.9 ugjg 

9/02 
11/19 

Result Uncer. Date 

140 10 2!25 

cv = 151 • 5 ugjg 

Result Unser. Date 

140 10 9/01 

cv :1 152 t 5 ug/g 

Result Uncer Date 

150 20 1/27 

cv = 153 • 5 ug/g 

Result Uncer, Date 

140 10 10/02 

U (cont> 

cv = 154 :t: 5.1 ug/g 

Result 

140 
150 

Uncer. 

10 
20 

CV=156t5.1 ug/g 

Result Uncer. 

150 20 

cv = 158 • 5.2 ug/g 

Result Uncer. 

150 20 

cv = 163 t 5.4 ug/g 

Result Uncer. 

150 20 

cv = 165 • 5.5 ug/g 

Result Uncer. 

150 20 

cv = 170 • 20 ug/g 

Result Uncer. 

160 20 

CY = 1n t 5.7 ug/g 

Result Uncer. 

160 20 

cv = 176 • 5.8 ug/g 

Result Uncer. 

160 20 

cv = 177 • 5.8 ug/g 

Result 

170 
164 

Uncer. 

20 
15 

CV = 182 t 6 ugjg 

Result Uncer. 

170 20 

cv s 185 t 6.1 ug/g 

Result Uncer. 

170 20 

cv • 192 t 6.3 ug/g 

Res:ul t unc~r. 

170 20 

TABLE E-IV (cont) 

Dat_e 

8/17 
8/19 

Dat_e 

3/26 

Date 

9/01 

Date 

11/19 

Date 

6/25 

Date 

4/21 

Date 

7/30 

Date 

4/29 

Date 

9/01 
9/28 

Date 

10/07 

Date 

10/02 

Date 

,0/07 

u (cant) 

cv = 193 • 6.4 ug/g 

Result Uncer. 

170 20 

cv = 198 t 6.5 ug/g 

Result Uncer. 

190 20 

cv = 201 • 6.6 ug/g 

Re_sul t Uncer. 

180 20 

cv = 202. 6.7 ug/g 

Result Uncer. 

190 20 

cv = 205 • 6.8 ug/g 

Result Uncer. 

190 20 

cv = 209. 6.9 ug/g 

Result Uncer. 

200 
190 
190 

20 
20 
20 

cv = 213 • 7 ug/g 

R_esul t Uncer. 

200 20 

cv = 218 • 7.2 ug/g 

Res,ul t Uncer. 

200 20 

cv = 220 • 7.3 ug/g 

Date 

10/02 

Date 

2/25 

_Date 

11/19 

Date 

6/25 

Date 

9/01 

Date 

4/21 
6/25 
9/01 

Date 

6!25 

Date 

10/07 

Result Unc:er. Date 

200 20 6/25 

cv = 224 • 7.4 ugjg 

Result U!'!c;er. Date 

210 20 8/17 

cv = 227 • 7.5 ugjg 

Resutt_ ~er. Date 

210 20 9/01 

cv. 228. 7.5 ugjg 

Result uncer. Date 

210 20 6/25 

U (c.ont) 

cv = 231 • 7.6 ug/g 

Result Unc_er. 

210 20 

cv = 233. 7.7 ug/g 

Result Uncer. 

220 20 

cv = 238 • 7.9 ugjg 

Result Unc_er. 

220 20 

cv = 240. 7.9 ugjg 

Result Uncer. 

220 20 
230 20 

cv = 246. 8.1 ugjg 

Result 

230 
230 

lklcer. 

20 
20 

cv = 252 • 8.3 ug/g 

Result Uncer. 

230 20 

cv • 253 • 8.3 ugjg 

Result Uncer. 

240 20 
240 20 

cv = 254 • 8.4 ug/g 

Result Uneer. 

240 20 

cv = 256 • 8.4 ug/g 

Resul_t _____U_nc:_er. 

240 20 

cv = 264. 8.7 ug/g 

Date 

9/28 

Date 

4/29 

Date 

8/19 

Date 

5!18 
9/01 

Date 

8/17 
10/07 

Date 

11/19 

Date 

2/25 
4/29 

Date 

8/19 

Date 

8/19 

Result Uncer. Date 

240 20 10/07 

cv = 265 t 8.7 ug/g 

Resul_t Unc:er.__ ___D_Itt 

240 20 9/01 

cv • 267 • 8.8 ugjg 

Result Uncer. Date 

250 30 9/28 

U (cont) 

cv = 274 t 9 UQ/g 

Result Uncer. 

270 30 

CV=275t9.1 ug/g 

ReSlJ.l t Uncer. 

250 30 

cv = 280 • 9.2 ug/g 

Result 

270 
270 

Uncer. 

30 
30 

EM-9 Radionucl ides 
on Vegetat; on 

Am-241 BBGAU 01 

cv = 6.9 t 0.7 pCi/g 

Result Uncer. 

6.8 

Pu-238 91GAU 01 

CV = not spiked pCi/g 

Result Uncer. 

Date 

8/19 

Date 

11/19 

Date 

1/27 
2/25 

Dl!lte 

3/26 

RAS 

Date 

0.0004 0.0003 3/06 

Pu·239 91GAU 01 RAS 

CV = not spiked pCi/g 

Res_ul t Uncer. Date 

0.0002 0.0002 3!06 

Am-241 

EM-9 Radiorucl ides 
on Vegetation Ash 

92GAU 01 

cv • 2.8 t 0.1 pCi/g 

Result Uncer. 

2.5 0.2 

Cs-137 92GAU 01 

cv = not spiked pe; /g 

RAS 

Date 

12!02 

Result Uncer. Date 

0.38 0.2 12/09 
0.43 0.15 12/09 
o. 24 0. 13 12/09 
0.2<2 0.217 12/09 
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EM-9 Radionucl ides 
on Yegetat ion Ash 

(cont) 

Cs-137 (cont) 

cv = 0.22 • 0.01 pCi/g 

Result uncer. Date 

• 0.0097 0.131 3/12 

cv = 5 • 0.3 pCi/g 

Result unc:er. Date 

5.7 0.9 12/09 

cv = 16.6 • 0.9 pCi/g 

Result unc:er. Date 

24 12/09 

Pu-238 90GAU 01 PC 

CV = not spiked pCi/g 

Rcsul t uncer. Date 

0.004 0.005 2/12 

cv = 1 • 0.05 pCi/g 

Result uncer. Date 

1.01 0.06 2/12 

cv = 1.4 • 0.1 pCi/g 

,Result uncer. . Date 

1.53 0.07 2/12 

cv = 2.6 • 0.3 pCi/g 

Result Uncer. Date 

2.76 0. ,, 2!12 

~ Pu·238 91GAU 01 RAS 

CV = not spiked pC:i/g 

Result 

0.032 
0.01 
0.008 

Unc.er. Date 

0.018 4/01 
0.02 4/29 
0.009 7/30 

cv = 1.1 • 0.06 pCi/g 

Result uncer. Date 

1.2 . 0.1 7!30 

cv = 1.4. 0.07 pCi/g 

Result uncer. Date 

1.6 0.15 7!30 

Pu-238 Ccont) 

cv = 1. 7 • 0.2 pCi/g 

Result Uncer. 

0.1 

cv :11 3.n t o. n pei/g 

Result Uncer. 

3.73 0.16 

Pu-239 90GAU 01 

CV = not spiked pCi/g 

Result 

0.013 
0.011 
0.006 
0.01 

Uncer. 

0.013 
0.01 
0.006 
0.009 

cv = 1.2 • 0.1 pCi/g 

Result Uncer. 

1.19 0.06 
1.3 0.1 

cv = 2.1 • 0.04 pCi/g 

Result U_nc:er. 

2.15 0.19 

cv = 2.7. 0.3 pCi/g 

Result 

2.9 
3 

unc:er. 

0.12 
0.2 

cv = 4.55 • 0.14 pCi/g 

Result__ Uncer. 

4.63 0.19 

cv = 5.9 • 0.6 pCi/g 

Result Uncer. 

6.5 0.3 

Sr·90 91GAU 04 

cv = 0.5 • 0.4 pCi/g 

Result Uncer. 

2.4 1.5 
0.7 1.5 

cv = 3.1 • 0.5 pCi/g 

Result Uncer. 

3.8 1.5 

cv = 4.8 • 0.6 pe;/g 

Result Uncer. 

4.5 1.5 

Date 

3/06 

Date 

11/19 

RAS 

Date 

2/12 
2/12 
7!30 
7/30 

Date 

2/12 
4/01 

Date 

7!30 

Date 

2!12 
4/29 

Date 

11/19 

Date 

3!06 

PC 

Date 

10/08 
10/08 

Date 

10/08 

Date 

10/08 

TABLE E-IV (cont) 

EM-9 Trace Elements in Ethanol 

AI 91GAU 02 ICPES 

CV = not spiked ltiQI/L 

Result Unc:er. Date 

< 0.16 1/13 

CY = 15 t 0.6 mg/L 

Result Uncer. Date 

15 1!13 

Cu 91GAU 02 ICPES 

cv = not spiked mg/L 

Result Unc:er. Date 

< 0.04 1/13 

CV = 2 t 0.9 mg/L 

Result Unc:er. Date 

1.9 1.9 1/13 

EM-9 Trace Elements in Urine 

Tl 91GAU 02 ICPMS 

cv = 40 t 4 ug/l 

Resu! t Unc:er. Date 

43 1/06 

EM-9 Trace Elements in water 

Ag 91GAU 02 

CV = not spiked ug/l 

Result 

< 10 
< 10 

Uncer. 

CV = 4.01 t 0.2 ug/L 

Result Uncer. 

10 10 

CV = 8 t 0.3 ug/L 

Result Uncer. 

14 10 

FAA 

Date 

1/31 
12/17 

Date 

10/26 

Date 

10/26 

Ag ccont) 

cv z 210 t 9 UQ/l 

Result Uncer. 

210 20 

CV = 281 t 12 ug/L 

Result Uncer. 

280 30 

cv = 300 t 13 ug/l 

Result 

300 
300 

Uncer. 

30 
30 

cv = 321 t 14 ug/l 

Result Uncer. 

330 30 
310 50 
310 30 

CV = 350 t 20 ug/L 

Result Unc:er. 

440 40 

CV = 361 t 16 ug/L 

Result 

350 
360 

Unc:er. 

40 
40 

CV = 400 t 17 ug/L 

Result Unc:er. 

390 40 
400 40 
420 40 

CV = 401 t 17 ug/L 

Result 

400 
400 
390 

Unc:er. 

40 
40 
40 

CV = 441 t 19 ug/L 

Result 

420 
420 

Uncer. 

40 
40 

CV = 481 t 21 ug/L 

Result 

480 
480 
500 
500 
500 
480 
480 
470 
480 
480 
470 

Unc:er. 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

Date 

8/17 

Date 

5!05 

Date 

7/01 
8/17 

Date 

6/16 
7/15 
8/17 

Date 

8!31 

Date 

</30 
7!06 

Q_ate 

1/14 
1/14 
1/31 

Q_ate 

6/12 
11/23 
12/18 

Date 

6/12 
6/16 

o_ate 

1/30 
1/30 
1/31 
1/31 
2/06 
2/14 
2/14 
2/14 
3!11 
3/11 
3/17 

Ag (cont) 

480 
480 
480 
470 
470 
470 
470 
470 
470 
470 
470 
470 
470 
470 
460 
470 
480 
470 
490 
470 
480 
480 
480 
490 
490 
490 
480 
480 
470 
480 
470 
480 
460 
470 
470 
460 
470 
470 
470 
450 
470 
480 
480 
480 
480 
470 
480 
480 
470 
480 
470 
470 
480 
470 
490 
480 
490 
510 
490 
500 
510 
470 
490 
470 
480 
470 
460 
500 
460 
490 
480 
470 
470 
480 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

3/23 
3!23 
3!27 
3!27 
4/24 
4/24 
4/24 
4/24 
4/24 
4/30 
4/30 
4/30 
4/30 
5/05 
5/05 
6/08 
6/08 
6/08 
6/11 
6/12 
6/12 
6!16 
6/16 
6/16 
6/16 
6!16 
6/24 
6/24 
6/24 
7/01 
7/01 
7!06 
7!06 
7!06 
7!07 
7!07 
7/15 
7!23 
8/11 
8!11 
8!17 
8/17 
8/17 
8/21 
8/21 
8!27 
8!27 
8/31 
8/31 
9/25 
9/25 
9/28 
9!28 
9!28 
9!28 
9!28 

10/21 
10/21 
10/22 
10/22 
10/26 
11/23 
11/23 
12/09 
12/09 
12/18 
12/18 
12!18 
12/18 
12/18 
12/18 
12/18 
12/18 
12/18 

Ag (cont) 

CV • 500 t 50 ug/L 

Resut t Uneer. D•te 

480 
490 
500 
500 
520 
530 

50 
50 
50 
50 
50 
50 

CV = 501 t 22 ug/L 

1/17 
1/17 
1/29 
1/29 
1/31 
2/05 

Result Uncer. Date 

500 
490 

50 
50 

CV = 510 t 51 ug/L 

3!23 
5/05 

Result Unc:er. Date 

540 50 1/23 
540 50 1/23 
540 50 1/29 
550 60 1/29 

cv z 521 t 22 ug/l 

Result 

500 
530 
500 

Uncer. 

50 
50 
50 

CV = 562 t 24 ug/L 

Result 

530 
580 

Unc:er. 

50 
60 

CV = 570 t 60 ug/L 

Date 

4/30 
6/16 
8!27 

Date 

4/24 
6!12 

Result Unc:er. Date 

600 60 1/29 
600 60 1/29 

CV : 600 t 26 ug/L 

Result 

590 
590 

Unc:er. 

60 
60 

cv = 601 t 60 ug/l 

Result Uncer. 

600 60 

CV = 602 t 26 ug/L 

Result 

570 
590 
610 

Unc:er. 

60 
60 
60 

c~ = 627 • 27 ug/L 

Result Unc:er. 

620 60 

Date 

2/14 
2/14 

Date 

12!17 

Date 

4/24 
8!27 

10/22 

Date 

12/17 
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EM-9 Trace Eletnents in Water 
<cont) 

Ag Ccont) 

CV = 640 t 28 UQ/L 

Result Uncer. 

680 71l 
690 71l 
640 60 

CV = 642 t 28 UQ/L 

Result 

650 
650 

Uncer. 

71l 
71l 

CV = 682 t 29 UQ/L 

Result 

680 
671l 
690 

Uncer. 

71l 
71l 
71l 

cv = roo • 30 uatL 

Date 

4/24 
5!05 
8/11 

Date 

3/23 
6/16 

Date 

6/16 
9/28 
9/28 

Result Uncer. Date 

roo 
680 

71l 
71l 

cv • n2 • 31 uatL 

3/11 
7/23 

A:esul t Uncer. Date 

700 
710 
730 
710 
750 

71l 
71l 
71l 
71l 
80 

CV • 760 t 33 UQ/L 

3/17 
3/17 
6/11 
6/16 

10/21 

Result Uncer. Date 

800 
780 

80 
80 

CV • 762 t 33 UQ/L 

3/27 
3/27 

Resylt Uncer. Date 

750 
750 
834 
740 
740 

80 
80 
73 
71l 
71l 

CV • 800 t 34 UU/L 

3/27 
3/27 
6/08 
7107 

12/17 

Result Unctr Date 

800 
800 
800 

80 
80 
80 

1/30 
2!12 
2/12 

Ag Ccont) 

CV = 802 t 35 ug/L 

Result Uncer. 

800 
790 
790 
850 
800 
730 

80 
80 
80 
90 
80 
71l 

CV = 842 t 36 ug/L 

Result Uncer. 

= 80 
~ 90 
~ 90 
~ 80 

CV = 883 t 38 ug/L 

Date 

1/30 
1/30 
5/05 

10/20 
11/23 
12/17 

Date 

7!06 
9/28 
9/28 

12/18 

Result Uncer. Date 

900 90 6/16 
880 90 9/28 = 80 12/18 

CV = 900 t 39 ug/L 

Result Uncer. Date 

900 
900 
900 

90 
90 
90 

CV = 923 t 40 ug/L 

1{30 
2/12 
2/12 

Result Uncer. Date 

920 
930 
871) 
930 

90 
90 
90 
90 

CV • 963 t 41 ug/L 

2/14 
2/14 
4{30 
9/24 

Result Unc:er Date 

940 
940 

90 
90 

CV • 0.5 :t 0.05 1118/L 

6/12 
6{16 

Result Uncer. Pete 

0.5 0.05 1/06 
0.48 0.05 1{14 
0.49 0.05 1/14 
0.48 0.05 1!17 
0.49 0.05 1!17 
0.5 0.05 1/23 
0.48 0.05 1/23 

CV • 1 t 0.04 1111111/L 

Result Uncer. Date 

1 
1 
0.99 
1 
1 

0.1 
o. 1 
0.1 
0.1 
0.1 

6/08 
6!16 
8/21 
9/24 

12/18 

TABLE E-IV (cont) 

Ag 92GAU 02 

CV • not spiked ug/L 

Result Uncer. 

< 0.6 0.6 
1 

CV • 3 t 0.1 ug/L 

Result Uncer. 

5.3 
3 

CV = 5 t 0.2 ug/L 

0.5 
0.3 

ICPMS 

Date 

11/16 
11{19 

Date 

4/27 
4/27 

Result uncer. Date 

6.5 
5 

<200 
5.6 

0.6 
1 

0.6 

CV • 8 t 0.3 ug/L 

Result 

5.3 
6.6 
8.3 

uncer. 

0.5 
0.7 
1 

CV • 12.5 :t 1.3 ug/L 

6/02 
6/26 
8/31 

10{13 

Date 

3{09 
4/06 
6/26 

Result Unc:er. Date 

12 
13 

cv • 16 t 0.7 ug/l 

Result Uncer. 

18 

CV ,. 20 :t 0.9 ug/L 

Result 

20 
20 

Uncer. 

CV • 32 :t 1.4 ug/L 

1/07 
2/24 

Date 

6!11 

Date 

6/29 
6{30 

Result Uncer. Date 

43 
33.3 

CV•40t4 ug/l 

2!27 
6/30 

Result Uncer. Date 

39 
40 
38 
37 
37 
36 

CV•48t2.1 ug/L 

3{03 
4/06 
6/26 
9/02 
9/04 

10/26 

Result Uncer. Date 

49 6/26 

Ag (cont) 

CV=50t5 ug/L 

Result Uncer. Date 

45 
51 

CV=80~8 ug/L 

Result Uncer. 

79 
79 
76 
76 
79 
80 

CV = 100 t 10 ug/L 

3{02 
4/27 

Date 

3{09 
3{09 
3{09 
3{09 
5{06 
5/06 

Result Uncer. Date 

99 
93 
89 

100 
90 
97 
97 

100 
97 
84 
91 

100 
100 
100 
93 

100 
110 
110 
120 
106 
110 
106 
100 
106 
100 
98 

100 
98 
94 

106 
100 
100 
106 
100 
100 
110 
96 
98 

110 
98 
99 

130 
120 
130 
98 ,,, 

100 
110 
99 
88 

120 
100 
110 

10 
9 
9 

10 
9 

w 
10 
10 
10 
8 
9 

10 
10 
10 
9 

10 
10 
10 
10 
w 
10 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
9 

w 
w 
w 
w 
9 
w 
w 
w 

1/08 
1/08 
1/08 
2/12 
2/28 
4{03 
4{03 
4{03 
4{03 
4/24 
4/24 
4/28 
4/28 
5/06 
5/06 
5{06 
5/06 
5/06 
6/02 
6/05 
6/05 
6{26 
6/26 
6/26 
6/26 
6/26 
6/26 
6/26 
6/30 
6{30 
6{30 
6!30 
6{30 
6/30 
6/30 
7{02 
7{27 
7{27 
7{27 
7/27 
8{31 
8131 
8{31 
8/31 
8!31 

10/19 
10/19 
10{19 
12/15 
12{15 
12/15 
12/15 
12!15 

Ag <cont) 

cv = 180 t 20 ug/l 

Result Uncer. 

190 20 
190 20 

CV = 220 t 20 ug/L 

Result Unc:er. 

220 
220 
210 
210 
220 
220 
220 
220 
210 
210 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

CV = 251 t 25 ug/L 

Date 

7/27 
7!27 

Date 

1/08 
1/08 
2/12 
2/12 
4/02 
4/02 
4/02 
6/04 
8/31 
8/31 

Result Uncer. Date 

280 30 12/11 

CV = 1 t 0.1 IIIJI/L 

Result Uncer. Date 

1.1 0.1 12/11 

Ag 91MGB 01 MSCAW 

cv • 100 t 10 ug/l 

Result Uncer. Date 

100 20 
1W 20 
1W 20 

Al 91GAU 02 

CV = not sp; ked 11111/L 

3/27 
8/05 
8/11 

ICP£5 

Rnul t Uncer I Date 

< 0.8 
0.022 

< 0.03 
20 

< 0101 
< 0.01 
< 0.03 
< 0.03 
< 0102 
< 0.02 

CV•60t3 ug/L 

3/11 
0.008 6/08 

6/22 
10 7/16 

7/16 
8/04 
9/08 
9{10 

12/08 
12/10 

Rnult lk!ctr~ Date 

50 20 10/21 

CV • 0.8 t 0.03 11111/L 

Result Uncer Dtte 

0. 78 0.08 12/02 

Al (cont) 

cv = 1 t 0.04 mg/l 

Result Uncer. 

0.84 0.08 

CV = 1.2 t 0.05 IIIJI/L 

Result Uncer~ 

1.2 
1.2 
1.3 

o. 1 
0.1 
0.1 

cv. 114 t 0106 "'9/l 

Date 

12/10 

Date 

8/24 
8/27 
9/23 

Result Uncer, Date 

0.1 11/25 

cv = 1.5 t 0.06 IIIQ/l 

Result 

1.5 
1.4 

Uncer~ 

0.2 
o. 1 

cv = 1.6 t 0.07 mg/l 

Date 

5/20 
12/15 

Result Uncer I Date 

1.58 0.01 10/21 

cv • 2 t 0.09 IIIQ/l 

Result Uncer. Date 

2.1 
1.9 

cv z 4 ~ 014 lllg/l 

0.2 
0.2 

3/23 
6/08 

Result Uncer. Date 

3.9 0.4 1!13 
3.7 0.4 5/20 
3.8 0.4 5/21 
4.4 0.4 6/08 
4.3 0.4 6/08 
4.4 0.4 6/19 
4.3 0.4 6/22 
3.9 0.4 7/16 
3.9 0.4 7{16 
3.9 0.4 7/16 
3.8 0.4 7/16 
3.8 0.4 7/28 
3.8 0.4 7/28 
4.2 0.4 7/29 
4.1 0.4 7/29 
3.9 0.4 8/04 
4.2 0.4 8/04 
4.3 0.4 8/05 
4.2 0.4 8/05 
3.8 0.4 8/17 
3. 7 0.4 8/17 
3.6 0.4 8/25 
3.7 0.4 8/25 
3.6 0.4 8/27 
3.6 0.4 9/10 
3. 7 0.4 9/10 
3. 7 0.4 9/14 
3.9 0.4 9/14 
3.9 0.4 9/23 
4.33 0.08 10/21 
3.7 0.4 12/08 
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EM-9 Trace El--.ts in Water 
(cont) 

Al (c...,t) 

CV • 5 t 0.2 lftliii/L 

Result Uncer. Date 

5.1 
5.2 

0.5 
0.5 

5/20 
5/20 

cv • 5.6 t 0.2 1118/l 

Result uncer. Date 

5.4 0.5 7/15 
5.4 0.5 7/28 
5.3 0.5 7/28 
5. 7 0.6 8/05 
5.4 0.5 10/26 
5 0.5 11/25 
5 0.5 11!25 

cv = 6 • 0.3 lll!il/l 

Rnult Uncer. Date 

5.9 0.6 12/15 

cv • 8 t 0.34 lll!lll 

Result uncer. Date 

7.7 
7.8 
8.3 
7.6 
7.6 
7.7 

1.5 
0.8 
0.8 
0.8 
0.8 
0.8 

1/07 
3/30 
6/19 
8/13 
8/20 
8/24 

cv = 10 t 1 lll!il/l 

Result 

10 
9.7 

13 
9.3 

10 
9.9 

10 
10 
11 
9.45 

10.4 
9.97 
9.7 

10 
10 
11 
12 
11.6 
9.8 

10 
11 
10 
11 
9.5 
9.6 

11 
11 
11 
9.9 

Uncer. _ Date 

2 1/07 
1 3!11 
1 3/11 
0.9 3/16 
1 3/23 
1 3/23 
1 3/24 
1 3/30 
1 4/01 
0.47 4/23 
0.5 4/23 
0.5 4/24 
1 5/20 
1 5!20 
1 5/20 
1 5/21 
1 6/08 
1 6/08 
1 6/11 
1 6/19 
1 6/19 
1 6/22 
1 6/23 
1 8/13 
1 8/31 
1 9/23 
1 9/23 
1 9/24 
1 9/24 

Al (cont) 

11 
11 
9.9 

cv z 12.8 :t 0.5 "''Il 

9/24 
9/24 

11/13 

Result lJncer Date 

12 
12 
12 

cv • 14 :t 0.6 1111/l 

7/15 
9/10 

12/23 

A:esul t Uncer Date 

14 
14 
14 
13 
13 
14 

CY"' 16 :t 0.7 mg/L 

3/11 
6/08 
9/24 

11/09 
11/09 
12/15 

Result Uncer. Date 

15 2 6/23 
15 2 8/27 
15 2 9/09 
15 2 9/10 

cv = 19 t 0.8 lll!il/l 

Result Uncer. Date 

18 2 7/28 
19 2 8/24 
18 2 8/31 
18 2 12/23 

cv = 20 t 0.9 mg/l 

A:esul t Unc:er. Date 

20 
21 
21 
20 
20 
19 
20 
20 

cv = 49.92 t 2.15 lll!il/l 

3/24 
5/20 
5/21 
6/11 
9/24 

10/26 
12/09 
12/09 

Result Uncer. Date 

48 5 3/24 
49 5 3/30 
48 5 7/16 
47 5 7/16 
48 5 7/16 
47 5 7/16 
47 5 7/28 
48 5 7/28 
49 5 7/29 
44 4 7/29 
51 5 8/04 
51 5 8/04 
51 5 8/05 
51 5 8/05 
47 5 8/17 
48 5 8/17 
48 5 8/21 
48 5 8/25 
48 5 8/25 
48 5 8/27 

TABLE E-IV (cont) 

Al (cont) 

48 
46 
48 
47 
48 
47 

CV=80t3 mg/L 

Result unc:er. 

80 

CV ,. 200 :t 9 ug/L 

Result unc,r. 

240 20 

cv = 250. 11 mg/l 

8/31 
8/31 
9/10 
9!10 
9/14 
9/14 

Date 

4/23 

Date 

4/23 

Result Uncer. Date 

2~ 2 
~ 20 
~ 20 
m 20 
m 20 
m 20 
m 20 
~ 20 
~ 20 
~ 20 
lli ~ 
lli ~ 
lli ~ 
~ 20 
~ 20 
~ ~ 
lli ~ 
~ 20 
~ ~ 
lli ~ 
lli 20 
lli ~ 
~ 20 
~ 20 
~ 20 
m 20 

Al 92GAU 02 

cv = not spiked mg/L 

10/21 
10/26 
10/26 
11/09 
11/09 
11/09 
11/13 
11/13 
11/25 
11/25 
12/08 
12/08 
12/09 
12/09 
12/09 
12/09 
12/09 
12/09 
12/10 
12/10 
12/15 
12/15 
12/15 
12/15 
12/23 
12/23 

ICPMS 

Result Unc_er. Date 

0.17 
0.16 
0.17 

0.03 12/11 
0.03 12/11 
0.03 12/17 

cv = 100 • 10 ug/l 

Result 

110 
100 
100 

71 
98 
98 
96 
98 
91 
90 

100 
100 

Uncer. 

10 
10 
10 
7 

10 
10 
10 
10 
9 
9 

10 
10 

Date 

4/24 
4/24 

10/06 
10/06 
12/15 
12/15 
12!15 
12/15 
12115 
12/15 
12/15 
12/15 

Al <cont) 

cv • 359 t 15 ug/l 

Result Uneer. Date 

370 40 8/31 

cv • 1002 t 43 ug/l 

Result !Jnc;er Date 

1210 60 11/19 

cv = 16 t o. 7 rrv/L 

Al 

Result Uncer. Date 

18 
24 

91MG8 01 

4/24 
4/24 

MSCAN 

CV = 100 t 10 ug/L 

Result Uncer. Date 

w 20 
110 20 
100 20 

3/27 
8/05 
8/11 

As 92GAU 02 CVAA 

cv = 55 t 2.4 ug/l 

Result uncer. Date 

57 6/12 

As 91GAU 02 ETVAA 

cv = not spiked mg/L 

Result Uncer. Date 

0.03 
0.026 

< 2 
< 2 

0.006 1/10 
0.006 1/10 

1/30 
10/23 

cv = 8 t 0.3 ug/l 

Result Uncer. Date 

8.6 0.9 6/10 

CV = 10 t 0.4 ug/L 

Result Uncer. Date 

9.6 
9.3 

12 
11 
12 

1 
0.9 
2 
2 
2 

cv = 11 t 0.5 ug/l 

5/02 
5/02 
6/30 
6/30 
6/30 

Result Uncer. Date 

11 2 3/20 

As (cont) 

CV • 12 t 0.5 UU/L 

Result Uncer. Date 

12 2 3/11 
12 2 3/11 
11 1 5/02 
12 1 5/02 

CV :. 14 t 0.6 ug/L 

Jtesul t Uncer Dtte 

13 11!25 

CV ,. 18 t 0.8 ug/L 

Result Uncer Date 

17 

CV = 20 t 0.9 ug/L 

Result 

19 
21 
22 
22 
27 
21 
20 
22 
20 

uncer. 

2 
2 
4 
4 
5 
2 
2 
4 
4 

CV = 22 t 0.9 ug/L 

9/18 

Date 

5/02 
5/02 
5/26 
5/26 
5/27 
6/12 
6/12 
8/18 
8/27 

Resyl t Uncer. Dtte 

20 
16 
23 

CV=24t1 ug/l 

4/06 
4/06 
8/18 

Jtesul t Unc:er. Date 

26 
24 
21 

CV=28t1 ug/l 

7/17 
7/17 
9/18 

Result unc.er. Date 

28 6 8/11 

cv = 30 t 1.3 ug/l 

Result uncer. Date 

30 
32 
31 
3~ 
32 
33 
30 

6 
6 
6 
7 
3 
6 
6 

cv = 32 t 1.4 ug/l 

3/27 
5/27 
5127 
6/08 
6/11 
6/29 

11/19 

Result Uncer. Date 

41 
30 

10/23 
10/23 

As (cont) 

CV • 36 t 1.5 ug/L 

Result Uncer. pate 

37 
39 
~ 
35 
~ 

4 
4 
8 
7 
7 

CV = 40 t 1.7 ug/L 

3/20 
3/20 
3/24 
8/12 
8/12 

Result Uncer. Date 

40 
~ 
~ 
40 
42 
42 
40 
41 

8 
4 
4 
4 
8 
8 
8 
8 

cv = 44' 1.9 ug/l 

Result 

43 
43 
46 
43 

Uncer. 

8 
8 
9 
8 

cv = 45 ' 1.9 ug/l 

3/24 
5/02 
5/02 
6/11 
6/29 
6/30 
7/02 
7/02 

Date 

3/24 
3/24 
9/18 

11/06 

Result Uncer. Date 

50 
42 

CV = 48 t 2.1 ug/L 

7/02 
12/08 

Result Uncer. Otte 

49 
54 
52.8 

CV=49t5 ug/L 

9 
10 
5 

6/10 
10/23 
10/27 

Result Uneer. Date 

50 
51 
46 
44 
50 
49 

10 
10 
10 
8 

10 
10 

cv = 50 • 2.2 ug/l 

1/27 
1/27 
1/29 
1/29 
2/13 
2/13 

Result Uncer. Date 

51 10 5/28 
46 10 5/28 
59 12 6/08 
50 5 6/12 
47 9 9/18 

CV=52t5 ug/L 

Result Uncer Date 

50 
52 
53 

10 
10 
10 

1/16 
1/16 
2/11 
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EM-9 Trace Elements in Water 
(cont) 

As (cont) 

52 
50 
66 
51 

CV = 55 t 6 ug/L 

10 
10 
13 
10 

Z/11 
Z/11 
Z/28 
8{17 

Result Uncer. Date 

44 8 1/29 
43 8 1/29 
53 10 2/11 
57 12 2/28 
56 12 3!02 
56 12 3/11 
58 12 3/11 
58 6 6/10 
60 6 6/10 
58 6 6/11 
60 6 6/11 
60 6 6/11 
59 6 6/11 
57 6 6/12 
56 6 6/12 
57 6 6/12 
57 6 6/12 

CV = 56 t Z ug/L 

Result Unc:er. Date 

55 
55 

10 ,, 
CV = 58 t Z ug/L 

Result 

59 
58 

Uncer. 

12 
12 

CV = 60 t 2.6 U9/L 

Res1,1_lt Uncer. 

58 
64 
69 
69 
59 
57 
54.3 

CV=6Zt3 ug/L 

6 
6 

14 
14 
6 ,, 
5 

8{27 
9/18 

Date 

8/17 
8/28 

Date 

5/0Z 
5/0Z 
5!26 
5!28 
6/11 
8!28 

11!25 

A:esul t Uncer. Date 

65 13 8/14 

CV :z 64 t 2.8 ug/L 

Resut t Uncer. Date 

66 13 9/17 

As Ccont) 

cv = 70 t 3 UQ/l 

Result Unc:er. Date 

74 7 5{02 
66 7 5/0Z 
53 5 5{02 
63 6 5roz 
65 12 5/07 
68 7 5/13 
75 14 5!27 
65 12 5{27 
74 14 5/27 
n 14 5!27 
74 14 5127 
71 14 5{28 
74 14 5/28 
n 14 6/08 
65 13 6/10 
70 14 6{29 
68 14 6{30 
68 14 6{30 
71 7 7/0Z 
65 7 7/0Z 
73 14 7/0Z 
66 7 7/0Z 
61 12 7/17 
65 7 8/05 
70 7 8/05 
60 12 8{11 
62 12 8/12 
60 12 8/12 
61 12 8/14 
62 12 8/17 
64 12 8/17 
63 12 8/18 
60 12 8/18 
63 12 8{27 
6Z 12 8128 
63 12 8/28 
61 12 9/17 
6Z 12 9/18 
61 12 9/18 
61 12 9/18 
60 12 9/18 
60 12 9/18 
71 14 10{23 
74 14 10/23 
70 14 10/23 
57 12 10/23 
73 14 10/23 
73 14 10/23 
60 12 10/26 
60 12 10/27 
65 12 11/06 
66 14 11/25 
n 14 11/25 
66 7 12/03 
69 14 12/08 

CV = 75 t 3 ug/L 

Result Uncer. Date 

77 15 6/10 

CV = 100 t 4.3 ug/L 

Result uncer. Date 

97 19 11/19 

CV = 2 :t 0.08 tng/L 

Resut t Uncer. Date 

1.9 0.2 10/27 

TABLE E-IV (cont) 

•• 91GAU OZ 

CV = 8 t 0.3 mg/L 

•• 

Result 

7.9 
8 

unc:er. 

91GAU OZ 

cv = 1sm t 678 ug/L 

Result uncer. 

17000 2000 

cv = 2 t 0.08 mg/l 

Result Uncer. 

2.2 0.2 

CV = 10 t 1 mg/L 

Result 

,, 
10 ,, ,, ,, 

Uncer. 

CV :.: 20 t 0.8 mg/L 

Result Uncer. 

21 

CV = 24.96 t 1.07 mg/L 

Result Uncer. 

25 

•• 92GAU 02 

CV = 4 t 0.2 ug/L 

Result Uncer. 

15 

cv :z 5 t 0.2 ug/l 

Result unc:er. 

< 200 

cv :z 6 t 0.3 ug/l 

FAA 

Date 

1123 
1/23 

lCPES 

_Date 

5{08 

Date 

5/27 

Date 

5/08 
5{27 
5/27 
5/28 
5/28 

Date 

5/27 

Date 

5/08 

lCPMS 

Date 

4/27 

Date 

8/31 

Result Uncer. Date 

5.5 6/29 

CV = 7 :t 0.3 ug/L 

Result Uncer. Date 

26 6{26 

CV • 10 t 0.4 ug/L 

Result Uncer. Date 

8.1 0.8 12/11 

As (cont) 

cv = 14 !: 1 ug/l 

Result Unc;:_e_r_. 

15 
12 
14 
10 
14 

CV = ZO t 0.9 ug/L 

Result uncer. 

19 

CV = 30 t 3 ug/L 

Result Uncer. 

23 

CV = 40 t 1.7 ug/L 

Result 

39 
52 
36 
42 
34 

Uncer. 

CV = 45 t 1.9 ug/L 

Result 

45 
40 

unce.r. 

CV = 48 t 5 ug/L 

Result Uncer. 

44.6 3.3 

CV = 56 t 2.4 ug/L 

Result Uncer. 

48 

CV = 100 t 10 ug{L 

Result 

78 
85 
99 

100 
110 
110 
110 
112 
110 
100 
112 
125 
125 
100 
106 
99 

100 
100 
100 
92 
98 
98 

100 

Uncer. 

8 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Date 

1/13 
3/0Z 
3/ZO 
3/23 
3{23 

Date 

6{26 

D_ate 

3{02 

Date 

3{18 
4{27 
6{29 
6{30 
6{30 

Date 

6/26 
6{26 

Date 

Z/10 

Date 

12{11 

Date 

4/24 
4/24 
4/28 
4{28 
5{06 
5/06 
5/06 
6/26 
6/26 
6/26 
6{26 
6/26 
6/26 
6/26 
6/30 
6/30 
6{30 
6/30 
6{30 
6{30 
6!30 

12{15 
12/15 

As (cont) 

98 10 
100 10 
110 10 
98 10 
M 8 

110 10 

CV=3t0.1 mg/l 

Result Uncer. 

0.3 

As 91MGB 01 

cv = 100 !: 10 ugfl 

Result Uncer. 

99 zo 
92 18 
95 19 

Au 91MGB 01 

CV = not spiked ug/L 

Result U_ncer. 

< 1 
< 1 

< 10 

92GAU OZ 

CV = not spiked mg/l 

Result Uncer. 

< 0.02 
< 0.006 
< 0.01 

CV = 152 t 7 ug/L 

Result Uncer. 

150 

CV = ZOO t 20 ug/L 

Result Uncer. 

230 20 

cv :1: 378 !: 16 ug/l 

Result Vncer. 

400 40 

cv = 500 !: 50 ug/l 

Result Uncer. 

540 50 
504 6 

CV = 800 t 80 ug/L 

Result Uncer. 

900 90 

12!15 
12/15 
12115 
12!15 
12115 
12/15 

Date 

4/27 

MSCAK 

Date 

3/27 
8/05 
8/11 

MSCAN 

Date 

3/27 
8{05 
8111 

ICPES 

Date 

9{23 
12/0Z 
12/10 

Date 

11/19 

Date 

5/20 

Date 

1/10 

Dat_e_ 

5/27 
11119 

Date 

11/13 

8 (cont) 

cv = 0.2 !: 0.009 mg/l 

Result Uncer. 

o.z 0.02 

CV = 0.5 t 0.015 mg{L 

B,esul t Uncer. 

0.51 0.05 

CV = 1 t 0.04 mg/L 

Result 

0.96 
0.95 
0.92 
0.91 

Uncer. 

0.1 
0.09 
0.1 
0.1 

CV = 1.5 t 0.06 mg/L 

Result 

1.6 
1.6 

Uncer. 

o.z 
o.z 

cv = 2 !: 0.2 mg/l 

Result 

z. 1 
2.1 

Uncer. 

o.z 
0.2 

CV = 2.5 t 0.075 mg/L 

Result 

2.5 
2.5 
2.5 

uncer. 

0.3 
0.3 
0.3 

CV = 3 t 0. 1 mg/L 

Result Uncer. 

3.1 0.3 
< 20 
< zo 

CV = 3.6 t 0.2 mg/L 

Result uncer. 

< zo 

cv = 4 !: 0.2 mg/l 

Result 

4 
4.1 

uncer. 

0.4 
0.4 

cv = 4.5 !: 0.2 mg/l 

Result uncer. 

4.8 0.1 

CV = 5 t 0.5 mg/L 

Result 

5.5 
5.4 
5.1 
5.1 

uncer. 

0.6 
0 .I 
0. s 
0.1 

Date 

12104 

Date 

12/15 

Date 

9/23 
9/24 

11/09 
11/09 

Da_te 

5120 
5127 

Date 

5/ZO 
10126 

Date 

9124 
12/08 
12109 

Date 

10/26 
11/25 
11/25 

O_ate 

11{25 

Date 

12/08 
12{10 

Date 

1/21 

Date 

1120 
1121 

''J/26 
,0/26 



i 

t".. 
I ,.. ., 

::r 
Q.. 
)(" 

t".. 

EM-9 Trace Elements in Water 
(cont) 

B <cont) 

5.3 
4.4 
4.6 
5.4 
5.4 
4. 7 
4.9 
5 
4.9 
5.3 
5.2 
5.5 
5.5 
5.3 
5.4 
5.8 
5.3 
6.4 
5.1 
5.3 

0.5 
0.4 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.6 
0.5 
0.5 
0.6 
0.5 
1.3 
0.5 
0.5 

11/09 
11/09 
11/09 
11/13 
11/13 
11/25 
11/25 
12/04 
12/04 
12/08 
12/08 
12/09 
12/09 
12/09 
12/09 
12/15 
12/15 
12!15 
12/15 
12/15 

cv = 6 t 0.3 mg/l 

Result Unc::er. Date 

6.3 0.6 5/20 

cv = 7 t 0.21 mg/L 

Result Uncer. Date 

7.3 0.7 9/24 
7.1 0.7 12/15 

cv = 8 t 0.8 mg/l 

Result 

8.5 
8.2 

Uneer. 

0.9 
0.8 

Date 

5/20 
5/21 

cv = 10 t 1 mg/l 

•• 

Result 

10 
10 
10 
10 
9.9 

10 
9.9 

10 
10 
10 
11 
10 
10 

Uneer 

91GAU 02 

Date 

5/20 
5/20 
5/20 
5/21 
5/27 
5/27 
5/28 
5/28 
9/23 
9/23 
9/24 
9/24 
9/24 

FAA 

CV = 7 t 0.3 mg/L 

Result Uncer. Date 

7.2 0. 7 4/06 
7 0.7 4/23 
6.9 0.7 6/11 
7.1 0.7 7!06 
7.1 0.7 7!06 

Ba 91GAU 02 ICPES 

CV 'S not spiked 1.19/l 

Result Unc;er. Date 

< 2 
< 0.001 
< 0.0005 
< 0.04 
< 0.5 
< 0.0003 
< 0.002 
< 0.05 

cv = 300 t 13 ug/l 

2/25 
3/23 
3/24 
6/11 
7/16 
8/25 
8/27 

11/09 

Result Uncer. Date 

280 30 4/21 
260 30 5/08 
240 20 9/22 
250 70 11/25 
240 30 12/09 

cv • 398 t 17 ug/l 

Result Uncer. Date 

390 40 5/08 

cv = 428 t 18 ug/l 

Result Unefr. Date 

440 40 12/08 

CV = 498 t 21 ug/L 

Result Unc::er. Date 

550 60 8/17 

cv = 554 t 24 ug/l 

Result Uncer. Date 

559 11!19 

cv = 600 t 30 ug/l 

Result Uncer. Date 

660 70 2/24 
620 60 6/08 

cv = 800 t 34 ug/l 

Result Uncer. Date 

700 140 1/27 

cv = 952 :t 41 ug/l 

Result Unc:er. Date 

953 11/19 

cv = 0.21 t 0.01 mg/l 

Result Uncer. Date 

0.18 0.08 11/19 

TABLE E-IV (cont) 

Ba (cont) 

CV : 0.5 t 0.02 mg/L 

Result Unc:er. Date 

0.49 0.05 6!22 
0.5 0.05 7/16 
0.52 0.05 B/04 
0.5 0.05 9/08 
0.5 0.05 9/10 

cv z 1 t 0.04 mg/l 

Result Uncer. Date 

1.2 0.1 

cv = 1.2 t 0.05 111!1/l 

Result 

1.2 
1.1 
1.2 
1.2 

Uncer. 

0.1 
0.1 
0.1 
0.1 

cv = 1.8 t 0.08 mg/l 

Result 

1.8 
1.8 
1.8 
1.9 

Uncer. 

0.2 
0.2 
0.2 
0.2 

cv = 2 t 0.2 mg/l 

Result UJX;er. 

2.4 0.2 

CV z 2.5 :t 0.25 mg/L 

Result 

2.3 
2.5 
2.5 
2.7 
2.7 

uncer. 

0.5 
0.3 
0.3 
0.3 
0.3 

CV = 2.6 t 0.1 mg/L 

Result 

2.7 
2.5 
2.4 

uncer. 

0.3 
0.3 
0.2 

CV = 2.8 t 0.1 mg/L 

Result 

2.6 
2.8 
2.8 
2.8 

uncer. 

0.3 
0.3 
0.3 
0.3 

cv = 3 t 0., rng/l 

Result 

3.1 
2.9 
2.9 
3 

uncer. 

0.3 
0. 3 
0 3 
0 3 

11/19 

Date 

6/23 
8/27 
9!09 
9/10 

Date 

7/15 
7/28 
7/28 
8/05 

Date 

6/11 

Date 

1/27 
2/20 
2/25 
2!27 
3!03 

Date 

2/24 
8/13 
8/31 

Date 

2/25 
2!25 

11/23 
11!23 

Date 

2/20 
3!03 
l/23 
4/24 

h (eont) 

CV • 3.2 t 0.14 11111/L 

Result Uncer. Date 

3.2 
3.2 

0.3 
0.3 

cv ,. 3.6 t 0.2 Mg/l 

3!23 
6/08 

Result Uncer. Date 

3.6 
3.6 
3.5 
3.4 
3.6 

0.4 
0.4 
0.4 
0.3 
0.4 

cv • 4 t 0.17 mg/l 

3!30 
6!19 
8/13 
8/20 
8/24 

Result Uncer. Date 

4.2 0.4 2!24 
4.1 0.4 6/08 
4 0.4 6/08 
4.2 0.4 6/08 
4.2 0.4 6/19 
4 0.4 6/22 
3.9 0.4 7/15 
4.1 0.4 7/16 
4.2 0.4 7/16 
4.1 0.4 7/16 
4.2 0.4 7!16 
4.1 0.4 7/28 
4.2 0.4 7/28 
4.3 0.4 7/29 
3.5 0.4 7/29 
4.2 0.4 8/04 
4.2 0.4 8/04 
4.3 0.4 8/05 
4.3 0.4 8/05 
4 0.4 8!17 
3.9 0.4 8/17 
3.9 0.4 8/25 
4 0.4 8/25 
3.8 0.4 8/27 
4.1 0.4 9/10 
4.1 0.4 9/10 
4 0.4 9/10 
4.1 0.4 9/14 
4 0.4 9/14 
3.6 0.4 9/22 
4.2 0.4 10/07 
4.1 0.4 12/23 

CV=4.4t0.19 111!1/l 

Result Uncer. Date 

4.3 
4.1 

0.9 
0.4 

cv • 4.5 t 0.2 mg/l 

1/07 
7!07 

Result Uncer. Date 

4.5 0.5 2/27 
4.5 0.5 5/01 
4.9 0.5 11/25 

cv = 4.7 t 0.2 mg/l 

Result Uncer-. Date 

5.4 0.5 9/22 

Ba (cont) 

CY • 4.8 :t 0.2 1181l 

Rnul t uncer Dtte 

4. 7 0.5 7/28 
4.8 0.5 8/24 
4.5 0.5 8/31 
4.9 4.9 12/04 
4.8 0.5 12/23 

cv • 4.98 t 0.21 lllg/l 

Result Unc:er Date 

4.9 
4.8 
5.2 
4.9 
5.1 
5.1 
5 
5 
4.9 
4.2 
5 
5.1 
5.1 
5 
5.1 
5.3 
5.4 
5 
4.9 
4.7 
5 
5 
4.7 
4.7 
4.4 
5 
5.1 
5 
5.1 

cv = 5 t 0.5 mg/l 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.5 
0.5 
0.5 
0.5 

3/24 
3!30 
5/08 
7/16 
7/16 
7/16 
7/16 
7!28 
7/28 
7!29 
7!29 
8/04 
8/04 
8/05 
8!05 
8/17 
8/17 
8/17 
8/17 
8/21 
8!25 
8/25 
8!27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

Result uncer. Date 

5 
5.4 
5.6 
5.4 
5.3 
4.3 
5 

0.5 
0.5 
0.6 
0.5 
0.5 
0.4 
0.5 

cv = 5.6 t 0.2 111!1/l 

3!23 
5/01 
6/11 
6/12 
6/12 
7!07 
7!07 

Result Unc:er. Date 

6.1 0.6 6/12 
6.2 0.6 6/12 

cv • 10 t 1 111!1/l 

Result uncer. Date 

10 
10 
10 
11 
10 
10 
11 
9.9 
9.9 
9.9 

10 

1/07 
1!27 
2/24 
2/25 
2/25 
2!27 
3!03 
3!03 
3/03 
3/23 
3!23 

Ia (cont) 

9.8 1 
10 1 
9.7 1 
9.8 1 
9.9 1 

11 1 
11 1 
11 1 
11 1 
10 1 
9.2 0.9 
9.6 1 
9.8 1 

10 1 
9.8 1 
9.6 1 
9.6 1 
9.8 1 

11 1 
11 1 
11 1 
11 1 
10 1 
11 1 
11 1 
11 1 
11 1 
10 1 
11 1 
11 1 
12 1 
10 1 
10 1 
9.5 1 

10 1 
9.8 1 

10 1 
10 1 
10 1 

Ba 92GAU 02 

cv = not spiked ug/L 

Resut t Uncer. 

3.5 0.3 
4.1 0.4 
2 0.2 

< 1 
< 1.2 

1.1 0.5 

cv = 4 t 0.2 ug/l 

Result Uncer. 

3.7 0.4 

CV = 7.5 t 0.3 ug/L 

Result 

8.4 
7.7 

Uncer. 

0.8 
0.8 

CV = 8 t 0.3 ug/L 

Result 

8.3 
9.2 

Uncer. 

3/23 
3/23 
3/24 
3!30 
4/01 
4/21 
4/24 
5/01 
5/08 
5/08 
5!12 
6/08 
6/08 
6!11 
6/19 
6/19 
6/22 
6/23 
9/22 
9/22 
9/22 

10/07 
10/07 
11/09 
11/19 
11/19 
11/23 
11!23 
11/25 
11/25 
11/25 
12/04 
12/04 
12/08 
12/08 
12/09 
12/09 
12/23 
12/23 

ICPMS 

Date 

4/27 
4/27 
4/27 
6/02 

10/26 
12/11 

Date 

6/11 

Date 

10/09 
11/13 

Date 

6/26 
6/26 
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EM-9 Trace El_,.ts in Water 
(cont> 

...................................... 
Ba <cont) 

r::v = 10 t 0.4 ug/L 

Result Uneer. Date 

12.6 0.6 2/07 
9.8 1 6/30 

CV • 17.4 t 0.7 ug/L 

Result Uncer. Date 

20 12/18 

CV = 20 :t: 0.9 ug/L 

Result Uneer. Date 

19 
21.3 
21.4 
21.1 
18 
21 
28 

4 
1 
1 
2 
2 
2 
1.4 

cv = 36 t 1.5 ug/L 

2!27 
3/05 
3!09 
6/26 
6/29 
6!30 
9/04 

Result Uncer. Date 

33.6 3 6/29 

CV • 40 t 1.7 ug/L 

Result Unc:er. Date 

39 
43.3 

4 
2.2 

CV • 47.3 t 2 ug/L 

6/26 
9/02 

Result lk!eer f)!te 

49 

CV•50t5 UIIIL 

12/16 

Result Uncer. Date 

59 
60 
56 
60 
66 
68 
63 
68 

<200 
60 

6 
6 
6 
6 
7 
7 
6 
7 

6 

CV • 100 t 10 ug/L 

1/08 
1!08 
2/12 
2/12 
4/02 
4/02 
6!04 
8/31 
8/31 
8/31 

Resylt Uncer. Date 

96 
98 
99 
93 
91 

100 
99 

100 

10 
10 
10 
9 
9 

10 
10 
10 

1/08 
1/08 
1/08 
2!12 
2!211 
4/03 
4/03 
4/03 

Be Ccont) 

100 
110 
110 
97 

110 
110 
100 
100 
110 
110 
120 
100 
106 
110 
99 
97 
98 

112 
98 

112 
99 
99 
98 

106 
108 
100 
97 

100 
100 
110 
110 
110 
110 
110 
100 
100 
110 
110 
86 

120 
99 

120 
110 
99 

110 
110 

10 
10 
w 
10 
10 
10 
w 
10 
10 
w 
10 
10 
w 
10 
10 
10 
w 
10 
10 
10 
w 
10 
10 
w 
10 
10 
10 
w 
10 
10 
w 
w 
10 
10 
w 
w 
10 
10 
9 
w 
10 
w 
w 
w 
10 
w 

CV • 160 t 20 ug/L 

4/03 
4!28 
4/28 
5/06 
5/06 
5/06 
5/06 
5/06 
5/06 
5/06 
5/06 
6/01 
6/01 
6/02 
6/05 
6!05 
6!26 
6/26 
6/26 
6!26 
6!26 
6!26 
6/26 
6!30 
6!30 
6!30 
6!30 
6!30 
7/02 
7/27 
7/27 
7!27 
7!27 
8/31 
8/31 
8/31 
8/31 
8/31 

12/15 
12/15 
12/15 
12/15 
12!15 
12/15 
12/15 
12/15 

Result lJncer. Date 

180 
180 
180 
180 
170 
190 

20 
20 
20 
20 
20 
20 

CV • 210 t 20 ug/L 

3!09 
3!09 
3!09 
3/09 
5/06 
5/06 

Rnylt lJncer. Pete 

140 
140 

10 
10 

r::v • , .2 • 0.05 lllllfl 

7/27 
7/27 

Result Uncer. Date 

1.27 0., 4/23 

CV•3t0.1 111111/L 

Rtsul t lJncer. Datt 

3.1 0.3 4/211 

TABLE E-IV (cont) 

Ba (cont) 

CV = 3.19 t 0.32 11111/L 

Result Uncer. Date 

3.7 0.4 12/11 

CV • 7.97 t 0.8 mg/L 

Result Uncer. Date 

9.4 0.9 12/11 

Be 91MGB 01 MSCAN 

CV = 100 t 10 ug/L 

Be 

Result Uncer. Pete 

100 
110 
100 

20 
20 
20 

93GAU 02 

3!27 
8/05 
8/11 

FAA 

CV • 15 t 0.6 ug/L 

Result Uncer Date 

14 2 5/07 

CV•24t1 ug/L 

Result Uncer. Date 

20 10 10/13 

CV • 210 t 9 ug/L 

Rnul t Unc:er. Date 

220 
220 
220 
210 
210 
220 
220 
220 

20 
20 
20 
20 
20 
20 
20 
20 

CV • 519 t 22 ug/L 

1!31 
1/31 
1/31 
2/28 
2/28 
3!16 
3/16 
6/17 

Result Uncer. Date 

530 50 10/13 

CV • 899 :t: 39 ug/L 

Result Uncer. Pete 

920 
940 
960 
880 

90 
90 

100 
90 

CV • 1299 t 56 UQ/L 

1/30 
2/05 
2!05 
5/07 

Result Uncer. Date 

1300 
1300 
1300 

100 
100 
100 

4/14 
4/14 
4/14 

Be (cant) 

cv = 1 t 0.04 mg/l 

R.Hult ___ uncer. 

1 o. 1 
, 0.1 
, 0., 
, o., 
1 0., 
, 0.1 
, 0.1 
, 0., 
, 0., 
1 0.1 
1 o. 1 
, 0., 
0.99 o., 
, 0., 
, 0., 
1 0.1 
, 0., 
0.99 0.1 
1 0., , 0., 
, 0., 
, o., 
1 o., 

Be 92GAU 02 

cv = not spiked maiL 

Date 

6/18 
6/18 
6!18 
6/18 
6/26 
6/26 
6/26 
6/26 
6/26 
7!07 
7!07 
7!07 
7/14 
7/16 
7/21 
8/04 
8/04 
8/12 
8/12 
8/21 
8!21 
8!21 

10/27 

JCPES 

R_esul t Uncer._ De.te 

0.007 
0.6 

< 0.001 
< 0.001 

0.0007 6/23 
0.5 7/16 

8!27 
9/10 

CV • 8 t 0.34 ug/L 

Result Uncer. Pete 

11/19 

r::v = 20 t 0.9 ug/L 

Result Uncer. Dtte 

18.3 0.9 4/23 

CV•50t2 ug/L 

Resut t Uncer. Date 

51 5/08 

r::v • 250 • ,, Ullfl 

Result lJnctr Dtte 

270 30 5/08 

r::v • 450 • 19 Ullfl 

Result Uncer. Date 

480 50 5/27 

CV • 880 t 40 ug/L 

Result Uncer. Dtte 

870 180 1/07 

Be (cont) 

CV = 4146 t 178 ug/L 

Result Unc:er. Date 

4300 400 12/08 

CV = 0.25 t 0.01 1119/L 

Result Unc:er. Date 

0.24 0.02 3/24 
0.24 0.02 3/30 
0.26 0.04 7/16 
0.24 0.02 7/16 
0.24 0.02 7/16 
0.24 0.02 7/16 
0.25 0.03 7/28 
0.24 0.02 7/28 
0.23 0.02 7/29 
0.25 0.03 7/29 
0.24 0.02 8/04 
0.24 0.02 8/04 
0.24 0.02 8/05 
0.24 0.02 8/05 
0.27 0.03 8/17 
0.27 0.03 8/17 
0.27 0.03 8/17 
0.28 0.03 8/17 
0.26 0.03 8/21 
0.27 0.03 8/25 
0.28 0., 8/25 
0.26 0.03 8/27 
0.26 0.03 8!31 
0.25 0.03 8/31 
0.26 0.03 9!10 
0.27 0.03 9/10 
0.27 0.03 9/14 
0.26 0.03 9/14 

CY • 0.4 i 0.02 1118/l 

Result Unc•r I Date 

0.38 0.04 7/211 
0.44 0.04 8/24 
0.4 0.04 8/31 
0.43 0.04 12/04 
0.38 0.04 12/23 

CV = 1 t 0~1 118/L 

Result unctr Datt 

0.9 0.09 3/23 
1., 0., 3!30 
, 0.1 6/11 
1.2 0.1 6/19 
1.1 o. 1 8/13 
1.1 0.1 8/20 
1.2 0., 8/24 
4.2 , 11/19 

cv. 1.4. 0.06 lllllfl 

Result !Jneer~ Date 

1.3 
1.5 
1.5 

0.1 
0.2 
0.2 

cv. 1.8. 0.08 llllfl 

3/11 
8/13 
8/31 

Result !Jnt•r~ Date 

1.8 
2 

0.2 
0.2 

7/15 
9/10 

Be (cont) 

2 
1.8 
1.9 

0.2 
0.2 
0.2 

9/23 
10/07 
12/23 

cv = 1.92 t oloa 1119tt 

Result Uncer. Date 

1.85 0.09 3/11 
2 0.2 6/08 

cv • 2 t 0108 mg/l 

Result Ync:er I Date 

2.3 0.2 8/17 

CV = 2.2 t 0.09 1119/L 

Result unc:er. Date 

2.4 0.2 12/09 

CV s 2~4 t 0.1 mg/L 

Rtsult Uncer~ pate 

2.3 
2.4 
2.3 
2.3 

0.2 
0.2 
0.2 
0.2 

CV s 2~5 t 0.1 mg/L 

7/15 
7/28 
7!28 
8/05 

Result Uncer. Date 

2.6 
2.4 
2.8 
2.9 
2.5 
2.6 
2.6 
2.7 
2.5 
2.7 

0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

CV • 2.6 t 0.11 11111/L 

9/23 
10/07 
12/04 
12/04 
12/08 
12/08 
12/09 
12/09 
12/23 
12/23 

Result Uncer. Date 

2.5 
2.7 

CV•3t0.1 ll'lliJ/L 

0.3 
0.3 

3!11 
6/08 

Result Uncer. Date 

2.91 0.14 4/23 

cv :1 3.04 t 0.13 lllg/l 

Result Uncer. Date 

3., 
3.1 

0.1 
0.3 

cv • 3.2 i 0.3 flllg/l 

Result Unc;er. 

4 0.4 
3.9 0.4 
3.8 0.4 
3.4 0.1 
3.4 0.1 
3.4 0.1 
3.4 0.1 

3/24 
6/11 

Date 

6/08 
6/08 
6/19 
6/22 
1!16 
1/16 
7/16 
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(cant) 

Be (cont) 

3.3 
3.5 
3.5 
3.4 
3.6 
3.4 
3.4 
3.5 
3.5 
3.7 
3.6 
3.5 
3.7 
3.7 
3.5 
3.3 
3.5 
3.5 
3.5 
3.5 

0.3 
0.4 
0.4 
0.3 
0.4 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.4 

cv :a 4 j; 0.17 IISJ/l 

7!16 
7/28 
7/28 
7/29 
1!29 
8/04 
8/04 
8/05 
8/05 
8/17 
8!17 
8/24 
8/25 
8/25 
8/27 
8/27 
9/10 
9/10 
9/14 
9/14 

Result Uneer. Date 

4 0.4 3/23 
3.8 0.4 4/03 
4.4 0.4 5/27 
4.09 0.04 6/08 
4.1 0.4 6/22 
4 0.4 7/16 
4 0.4 8/04 
4.4 0.4 9/10 

cv :1: 10 t 1 11!1/l 

Result uncer, Date 

9.8 2 1/07 
9.8 1 3/11 
9 0.9 3/16 
8.9 0.9 3/23 

10 1 3/23 
9.8 1 3/24 

10 1 3/30 
10 1 4/01 
9.44 0.47 4/23 
9.14 0.46 4/24 

10 1 5/12 
9.9 1 5/27 

10 1 5/27 
10 1 5/28 
10 1 5/28 
11 1 6/08 
11 1 6/08 
9.7 1 6/11 

11 1 6/19 
11 1 6/19 
10 1 6/22 
11 1 6/23 

CV = 16 t 0.7 lllg/L 

Result uncer. Date 

15.1 0.8 4/23 

.. 91GAU OZ ICPM 

cv • not spt ked IJIIL 

Result Uncer. Date 

< 0.5 
< 1 

CY z 5 t 0.2 ug/l 

1/09 
12/11 

Result Uncer. Date 

12/04 

CV • 8 t 0.3 ug/L 

Result Uncer. Date 

15 4/27 

CY :a 9 t 0.4 ug/L 

A:esu l t Uncer. Date 

0.8 9/01 

CV = 10 t 1 ug/L 

Result Uncer. Date 

9.2 0.9 3/20 

CV = 15 t 2 ug/L 

Result Uncer. Date 

14 
14 

CV • 16 t 0.7 ug/L 

1/07 
6/11 

Result Uncer. Date 

15.6 0.8 3/16 

CV ,.. 30 t 1.3 ug/L 

Result Uncer. Date 

27 
< 200 

6 

cv ,. 40 t 1. 7 ug/l 

2/27 
8/31 

Result Unc:er. Date 

44 4 10/16 
32 3 11/25 

cv = 42 t 1.8 ug/L 

A:esul t Unc:er Date 

36 10/16 

CV = 45 t 1. 9 ug/L 

A:esul t Uncer. Date 

44.5 
44 

CV = 50 t 5 ug/L 

Result 

48 
49 

Uncer. 

6/02 
10/20 

Date 

3/20 
4/27 

TABLE E-IV (cont) 

le Ccont) 

CV•70t7 ug/L 

Result Uncer. Date 

58 
66 
58 
66 
69 
55 

CV•90t9 ug/L 

6 
7 
6 
7 
7 
6 

3/09 
3/09 
3/09 
3/09 
5/06 
5/06 

Result uncer. Pete 

100 
91 

10 
9 

CV = 100 t 10 ug/L 

7/27 
1!21 

Result uncer. Date 

89 9 1/08 
93 9 1/08 
96 10 1/08 

110 10 2/12 
82 8 2/28 

100 10 4/03 
110 10 4/03 
110 10 4/24 
100 10 4/24 
86 9 4/28 
98 10 4/28 
85 9 5/06 
93 9 5/06 

100 10 6/01 
100 10 6/01 
100 10 6/02 
100 10 6/05 
98 10 6/05 

110 10 7/02 
100 10 7/27 
95 10 7/27 

110 10 7/27 
110 10 7/27 
120 10 8/31 
110 10 8!31 
100 10 12/15 
92 9 12/15 
95 10 12/15 
88 9 12/15 
97 10 12/15 

110 10 12/15 
91 9 12/15 

CV = 190 t 20 ug/L 

Result 

200 
170 
160 
180 
190 
220 
160 
190 
200 

Uncer. 

20 
20 
20 
20 
20 
20 
20 
20 
20 

CV = 1.2 t 0.12 mg/L 

Result uncer. 

0.1 

Date 

1!08 
1!08 
2!12 
2/12 
4/02 
4/02 
6/04 
7!02 
8/31 

Date 

12!11 

Be Ccont) 

cv • 3 :t: 0.1 1111/l 

Result Uncer. Date 

3.2 0.3 4/27 

Be 91 NG8 01 NSCAN 

CV • 100 t 10 ug/L 

Result Uncer. Date 

110 20 
1W ~ 
100 ~ 

3/27 
8/05 
8/11 

Bi 9101GB 01 NSCAN 

cv • not spiked ug/L 

Result !Jncer. Date 

< 1 3/27 
< 1 8/05 

< 10 8/11 

Ca 92GAU 02 FAA 

CV = 6.2 t 0.3 1110/L 

Result Uncer. Date 

< 25 4/23 

CV = 90 t 3.9 mg/L 

Result Uncer. Date 

84 8 1/08 
85 9 1/08 
91 9 3/10 
93 25 4/06 
93 25 4/06 

110 30 4/23 
76 8 5/13 
72 7 5/13 

100 10 7/02 
110 10 7/02 

Ca 92GAU 02 ICPES 

CV = not spiked 111(1/L 

Result lJncer. Date 

0.094 
8 

< 0.02 
< 0.02 
< 0.01 

0.009 7/15 
4 7/16 

9/10 
9/23 

12/08 

CV = 100 t 4 ugtL 

Result Uncer. Date 

110 10 4/23 

CV = 0.6 t 0.02 11111/L 

Result Uncer ._______ Date 

0.7 0.07 5!20 

Ca (c:ont> 

CV = 0.8 t 0.03 11111/L 

Res.Ylt Uncer. Date 

0.8 0.08 3/11 
0. 75 0.08 8/13 
0. 77 0.08 8/31 
0. 78 0.08 9/24 

CV = 1.2 t 0.05 1110/L 

Result Unc:er, Date 

1.1 0.1 3/11 

CV = 3.2 t 0.1 11111/L 

Result Unc:er. Date 

3.2 
3.2 
3 
3 
3.2 

CV = 4 t 0.2 mg/L 

0.3 
0.3 
0.3 
0.3 
0.3 

3/30 
6/19 
8/13 
8/20 
8/24 

Result Unc:er. Date 

3.8 0.4 7/15 
3.9 0.4 7/28 
3.8 0.4 7/28 
3.8 0.4 8/05 
4.1 0.4 9/24 
4.3 0.4 12!09 

CV = 5 t 0.22 lllg/L 

Result Uncer. Date 

4.9 0.5 3/23 

CV z 6.2 t 0.3 rng/L 

Result Uncer. Date 

5.9 
6 
6.3 
6.4 

0.6 
0.6 
0.6 
0.6 

CV = 6.8 t 0.29 11111/L 

6/23 
8/27 
9/09 
9/10 

Result Uncer. Date 

6.5 0.7 3/11 

cv = 8 • 0.8 11111/L 

Result Uncer. Date 

8.6 0.9 9/24 

cv = 8.8 t 0.4 mg/l 

Result Uncer. Date 

8.5 
8.4 
9 

0.9 
0.8 
0.9 

CV = 9.6 t 0.4 lllg/L 

Resu l t Unc:er. 

9.3 0.9 
9.2 0.9 

8/24 
8/27 
9/23 

Date 

3/24 
6/11 

Ca (c:ont) 

CV • 10 t 1 "'U/L 

Result lJncer. Date 

9.6 1.9 1!07 
10 1 3/11 
9.2 0.9 3/16 
9.8 1 3/23 

10 1 3/23 
10 1 3/24 
10 1 3/30 
10 1 4/01 
9.14 0.46 4/23 

11 1 5/20 
11 1 5/20 
12 1 5/20 
11 1 5/20 
12 1 5/21 
12 1 5!21 
12 1 6/11 
9.6 1 6/17 
9.6 1 6!17 
9.8 1 6/19 
9.6 1 6/19 
9.3 0.9 6/22 
9.5 1 6/23 
9.5 1 7/28 

10 1 8/24 
9.5 1 8/31 

10 1 9/23 
10 1 9/23 
10 1 9/24 
10 1 9/24 
10 1 9/24 

CV = 10.6 t 0.5 mg/L 

Result Unc:er. 

11 

CV • 11 t 0.5 IRQ/L 

Result Uncer. 

12 

CV = 12 t 0.52 mg/L 

Result 

11 
11 
12 
11 
12 
12 

Uncer. 

CV:. 16 t 0.78 mg/L 

Date 

12/10 

Date 

12/09 

Date 

1/07 
6/22 
7!16 
8/04 
9/08 
9/10 

Result Uncer. Date 

23 
17 
18 

CV z 18 t 0.88 mg/L 

Result 

19 
18 

Uncer. 

5/20 
6/02 

12/15 

Date 

6/17 
12/08 
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EM·9 Trace EleMents in Water 
(cont) 

Ca (cont) 

CV=24t1.18 IIIVIL 

Result 

28 
30 
28 
28 
27 

un.e___er. 

3 
3 
1 
3 
3 

CV = 25.02 t 1.08 mg/L 

Result 

M 
~ 
u 
~ 
u 
M 
M 
M 
M 
~ 
B 
B 
B 
B 
M 
M 
M 
M 
~ 

M 
B 
M 
M 
~ 
u 
~ 
u 

Uncer. 

2 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
3 
3 
3 
3 

CV • 30 t 1.3 11111/L 

Date 

5!20 
5/21 

10/09 
12!10 
12/15 

Date 

3/24 
3!30 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/21 
8!25 
8/25 
8/27 
8/31 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

Result Unc:er. Date 

26.3 1.3 4/B 

CV "' 130 t 6 IRIII/L 

Result Unc!C, Dati 

140 
140 
140 
140 
130 
140 
130 
130 
140 
140 
130 
140 
130 
140 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

12/08 
12/08 
12/09 
12/09 
12/09 
12/09 
12/09 
12/09 
12{10 
12/10 
12/15 
12115 
12/15 
12/15 

Cd 92GAU 02 ETVAA 

cv = 2 t o. 1 us/L 

Result 

2.1 
2.1 
2.1 

Uncer. 

0.4 
0.4 
0.4 

CV = 2.5 t 0.1 ug/L 

Result Uncer. 

2.4 
3 

0.2 
0.6 

CV = 2.6 t 0.1 ug/L 

Date 

3/31 
4/09 
4/09 

Date 

6{26 
7102 

Result Unc:er. Date 

2.4 0.5 8/21 

CV "' 3 :t: 0.1 ugfL 

Result Uncer. Date 

3.1 0.3 5/05 

CV = 3.4 t 0.1 ug/L 

Result Uncer. Date 

3.3 0.6 11/05 

CV = 4 t 0.2 ug/L 

Result Uncer. Date 

4 0.8 2/05 
3.8 0.4 2106 
3.8 0.4 2/06 
3.8 0.4 2/06 
3.9 1 3/12 
3.9 1 3{12 
4 1 3/12 
4.1 1 3/12 
4.3 0.8 3{31 
4 0.8 3{31 
3.9 0.8 3{31 
3.9 0.8 3/31 
3.9 0.8 3{31 
3~ 0~ W09 
3.8 0.4 4/09 
3.9 0.4 5{05 
3.6 0.4 6{26 
3.4 0.3 6{26 
3.8 0.8 8/21 
3.8 0.8 8/21 
3.8 0.4 9{03 
3.8 0.4 9103 
4 0.8 11/05 
3.5 0.7 11/20 
3.6 1 12/08 

CV • 4.4 t 0.2 ug/L 

Rtsylt tJncer. Dtte 

3.9 
4.1 

CV = 5 t 0.5 ug/L 

0.8 
0.8 

8/03 
8/03 

Result uncer. Dtte 

4.8 1 1/06 
4.5 0.9 11/20 

TABLE E-IV (cont) 

Cd 93GAU 02 FAA 

CV = 1 :t 0.04 IRQ/L 

Result Un!;_~. Date 

0.1 7{16 

Cd 9ZGAU 02 ICPES 

CV = not spiked ll'llii/L 

Result Uncer. Date 

0.02 0.002 7{15 
< 5 

0.021 
0.02 
0.029 

7{16 
0.004 7tz8 
0.004 7!28 
0.006 8/05 

CV = 12 t 0.5 ug/L 

Result Uncer. Date 

10/21 

CV = 19.9 t 0.9 ug/L 

Result Uncer. Date 

99 4/B 

cv = 30 t 1.3 ug/l 

Result uncer. Date 

30 11/19 

CV ,. 179 t 8 ug/L 

Result Uncer. Date 

182 8 10/21 

CV • 299 t 13 ug/L 

Result Uncer. Date 

290 30 5/08 

CV • 320 t 13 ug/L 

Result Uncer. Date 

320 30 2/~ 

350 40 5/27 

CV • 400 t 11 ug/L 

Result Uncer. _Date 

400 
370 
410 
380 

40 
40 
40 
40 

CV • 493 t 21 ug/L 

2!20 
3{03 
3/B 
4/24 

Result Uncer. Date 

530 50 12/08 

cv • aoo t 30 ug/L 

Result Uncer. Date 

800 
440 

80 
40 

3/B 
12/09 

Cd <cont) 

cv s 0.28 t 0.01 lllg/l 

Result 

0.28 
0.28 

Uncer. 

0.03 
0.03 

Da_te 

11/B 
11/B 

CV = 0.29 t 0.01 11111/L 

Result uncer. Date 

0.31 0.03 9122 

CV = 0.3 t 0.01 mg/L 

Result 

0.31 
0.34 
0.34 
0.33 
0.31 

Uncer. Date 

0.03 6122 
0.03 7/16 
0.03 8/04 
0.03 9/08 
0.03 9/10 

CV = 0.5 t 0.02 11111/L 

Result 

0.48 
0.52 
0.46 
0.47 
0.53 
0.55 
0.49 
0.49 
0.56 
0.5 
0.62 
0.63 
0.78 
0.61 
0.54 
0.64 
0.58 
0.64 
0.42 
0.65 
0.65 
0.57 
0.58 
0.63 
0.53 
0.57 
0.52 
0.55 

Uncer. O_tte 

0.05 3/24 
0.05 3/30 
0.05 7/16 
0.05 7/16 
0.05 7/16 
0.06 7/16 
0.05 7128 
0.07 7/28 
0.06 7/29 
0.05 7/29 
0.06 8/04 
0.06 8/04 
0.08 8/05 
0.06 8/05 
0.05 8/17 
0.06 8/17 
0.06 8{17 
0.06 8/17 
0.04 8/21 
0.06 8125 
0.07 8/25 
0.06 8127 
0.06 8{31 
0.06 8{31 
0.05 9/10 
0.06 9{10 
0.05 9/14 
0.06 9/14 

CV = 0.66 t 0.03 III!IIL 

Result llne!r· Date 

0.85 0.09 12{10 

CV • 0.8 t 0.03 III!IIL 

Result Unctr Date 

0.822 
0.88 
0.86 
0.84 

0.008 
0.09 
0.09 
0.08 

7{28 
8/24 
8/31 

12/04 

CV • 1.08 t 0.05 lll!lfL 

Result 

1.1 
1.1 

uncer. Date 

0.1 
0.1 

6/12 
6/12 

Cd <cont) 

cv = 1.2 t 0.05 ftl!lil/l 

Result Uncer. 

1.4 0.1 
1.3 0.1 
1.3 0.1 

CV = 1.28 t 0.06 111!1/L 

Resul_t uncer. 

1.3 0.1 

CV = 1.4 t 0.06 mg/L 

Date 

5127 
8/24 
8127 

Date 

3/11 

Result Uncer. Date 

1.5 0.2 4/21 
1.4 0.1 9/22 
1.5 0.2 11/25 

CV=1.5t0.15 mg/L 

Result Uncer. Date 

1.6 0.3 1/27 
1.7 n.3 1/27 
1.6 0.2 2!20 
1.5 0.2 2/25 
1.5 0.2 2/27 
1.6 0.2 3/03 

cv :or; 1.6 t 0.07 111SiJ/l 

Result Uncer. Date 

1.6 
1.7 
1.6 
1.6 

0.2 
0.2 
0.2 
0.2 

CV = 1.67 t 0.07 lll!lfL 

6/B 
8/27 
9{09 
9/10 

Result Uncer. Date 

1.7 0.2 9/22 

CV • 1.84 t 0.08 11111/L 

Result Uncer. Date 

1.9 
2.1 

0.2 
0.2 

cv • 2 t 0.08 111111/l 

3/24 
6/11 

Result Uncer. Date 

1.9 0.2 2!25 
2 0.2 2/25 
1.9 0.2 2127 
1.92 0.09 4/B 
1.9 0.2 5{01 
1.9 0.2 5/08 
2 0.2 7/15 
2 0.2 9{10 
2.1 0.2 10/07 
2.1 0.2 11/~ 

CV • 2.4 t 0.1 111!1/L 

Resut t Uncer. Date 

2.4 
2.5 
2.4 

0.2 
0.3 
0.2 

3/11 
3!30 
6/19 

Cd (cont) 

2.4 
2.5 
2.6 
2.6 

0.2 
0.3 
0.3 
0.3 

CV • 2.5 t 0.1 mg/L 

8/13 
8/20 
8/Z4 

11/19 

Result Uncer. Date 

2.8 0.3 

CV = 2.8 t 0.12 mg/L 

Result Uncer. 

2.9 
3 

0.6 
0.6 

CV•3t0.1 mg/L 

Result Unc:er. 

~9 0.3 
3.1 0.3 
2~ 03 
3.2 0.3 
3.3 0.3 

CV • 5 t 0.5 mg/L 

Result uncer. 

5.3 0.5 
5.1 0.5 
5.9 0.6 
5.2 0.5 
5.2 0.5 
6 3 

CV • 8 t 0.3 mg/L 

R_esult Uncer. 

8.3 0.4 

CV = 10 t 1 mg/L 

R_esul_t_ Uncer. 

10 2 
10 2 
10 2 
12 1 
11 1 
10 1 
11 1 
11 1 
9.6 1 

10 1 
10 1 
11 1 
10 1 
10 1 
10 1 
10 1 
11 1 
10.1 0.5 
9.89 0.49 

11 1 
11 1 
9.4 0.9 

10 1 
10 1 
10 1 
10 1 
12 1 
10 1 
9.9 1 

8/17 

Oat_e 

1/07 
1/27 

Date 

3/11 
3/B 
8/13 
8/31 

11/19 

Date 

3/B 
5/01 
6/11 
6/12 
6/12 

11/19 

Date 

4/B 

Date 

1/07 
1/27 
1/27 
2/25 
2!25 
Z/27 
3/03 
3/11 
3/16 
3/B 
3/B 
3/B 
3/B 
3124 
3/30 
4/01 
4/21 
4/B 
4/24 
4/24 
5/01 
5/12 
5/27 
5/27 
5/28 
5/28 
6/11 
6{19 
6/19 
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EM-9 Tr-eee El__,ta in Yater
Ccont) 

Cd Ccont) 

9.4 0.9 
10 1 
11 1 
11 1 
11 1 
11 1 
10 1 
9.49 0.08 

10 1 
11 1 
9.2 0.9 

10 1 
10 1 
11 1 
10 1 
10 1 
11 1 
10 1 
10 1 
10 1 
9.9 1 

10 1 
10 1 

Cd 91GAU 02 

CV = not spiked ug/L 

6/22 
6/23" 
9/22 
9!22 
9/22 

10/07 
10!07 
10/21 
11/19 
11/19 
11!23 
11/23 
11/25 
11/25 
11/25 
12/04 
12/04 
12/08 
12/08 
12/09 
12/09 
12/10 
12/10 

ICPMS 

Result Uncer. Date 

0.55 
< 1 

0.55 6/29 

< 1 

CV = 4 t 0.2 ug/L 

Result Uncer. 

10 

CV = 5 t 0.2 ug/L 

6/30 
10/19 

Date 

4/27 

Result Uncer. _ Date 

4.3 0.5 

CV = 6 t 0.3 ug/L 

Result Uncer. 

5.6 1 
5 0.5 

CV = 7.5 t 0.3 ug/L 

Re$ult Unc.H.... 

< 200 
8.3" 0.8 

CV = 16 t 0.7 ug/L 

Re_sult 

15 
14 

uncer-. 

6/11 

Dat_e 

6/26 
9!04 

Date 

8/31 
12/18 

Date 

6/26 
6/26 

Cd ccont) 

CV • 17.4 t 0.7 UI/L 

Result Uneer. pate 

21 12/18 

CV = 20 t 0.9 ug/L 

Result Uncer Date 

19 2/27 

CV = 26 t 1.1 ug/L 

Result uncer Date 

26 
25 

CV = 27.4 t 1.2 ug/L 

2!07 
6!3"0 

Result Uncer. Date 

28 3 10/09 
29 3 11/12 

CV = 30 t 1.3 ug/L 

Result uncer. Date 

28 
36 

CV = 39.8 t 1.7 ug/L 

6/26 
9/02 

Result uncer Date 

43.4 
39 

CV=40t2 ug/L 

6/02 
10/26 

Result Uncer. Date 

46 5 4/27 

CV = 44 t 1.9 ug/L 

Result uncer. Date 

42 4 6/29 

CV = 44.8 t 1.9 ug/L 

Result uncer. Date 

44 5 12/11 

CV•45t4 ug/L 

Result Uncer. Date 

41 
48 

4 
7 

CV • 100 t 10 ug/L 

3/26 
3/26 

Result Uneer. Date 

99 
100 
100 
120 
83 

100 
96 
96 
98 

10 
10 
10 
10 
8 

10 
10 
10 
10 

1/08 
1/08 
1/08 
2/12 
2/28 
4/03 
4/03 
4/03 
4/03 

Cd Ccont) 

83 
73 

100 
100 
100 
99 

100 
100 
99 

100 
100 
110 
100 
100 
100 
106 
100 
100 
100 
100 
106 
100 
100 
89 
87 

108 
100 
100 
110 
100 
110 
100 
100 
100 
100 
120 
100 
130 
130 
110 
110 
100 
100 
100 
100 
100 
106 
106 
110 
97 

110 
85 
96 

8 
7 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
9 

10 

CV z 110 t 10 ug/L 

Result 

110 
110 
110 
110 
110 
100 

Uncer. 

10 
10 
10 
10 
10 
10 

CV = 170 t 20 ug/L 

Result 

160 
170 
160 
160 
160 
150 
170 
160 

Uncer._ 

20 
20 
20 
20 
20 
20 
20 
20 

TABLE E-IV (cont) 

4/24 
4/24 
4/28 
4/28 
5/06 
5/06 
5/06 
5/06 
5/06 
6/01 
6/01 
6/02 
6/05 
6/05 
6/26 
6/26 
6/26 
6/26 
6/26 
6/26 
6/26 
6!3"0 
6!3"0 
6/30 
6!3"0 
6/30 
6/30 
6/30 
6/30 
6/30 
7/02 
7/27 
7!27 
7!27 
7/27 
8/31 
8/31 
8/31 
8/31 
8/31 

10/06 
10/06 
10/19 
10/19 
10/19 
10/19 
10/19 
10/19 
12/15 
12/15 
12/15 
12/15 
12/15 

Date 

3/09 
3/09 
3/09 
3!09 
5/06 
5/06 

Date 

1/08 
1/08 
2/12 
4/02 
4/02 
6/04 
8/31 
8/31 

Cd ccont) 

CV•23"0t20 ug/L 

Rnult Uncer. pate 

23"0 
23"0 

~ 
~ 

CV • 400 t 17 ug/L 

7/27 
7!27 

Result lJncer Date 

400 40 4/28 

CV • 598 t 60 ug/L 

Result Uncer. Date 

580 60 12/11 

cv = 1.2 t 0.12 maiL 

Result lJncer._ Date 

1.2 0.1 12/11 

CV = 1.6 t 0.07 111!1/L 

Result Unc:er. Date 

1.7 0.2 4/24 

cv = 2.8 t 0.1 1119/l 

Result Unc:er. Date 

2. 7 0.3 4/27 

Cd 91MGB 01 MSCA.II 

CV = 100 t 10 ug/L 

Result Uncer. Date 

100 ~ 
99 ~ 

100 ~ 

Ce 91MGB 01 

cv = not spiked ug/L 

3/27 
8!05 
8/11 

MSCA.II 

Result Unc:er. Date 

< 1 
< 1 

< 10 

Cl 91GAU 01 

cv = 5 , o. 5 ov/L 

3/27 
8/05 
8/11 

IC 

Result Uncer. Date 

0.5 
0.5 

CV • 14 t 0.4 111!1/L 

Result Uncer. 

16 

2/13 
5/14 

Date 

7!07 

Cl (cont) 

CV•3"0t3 11111/L 

Result !Jncer. Ptte 

31 6/09 

CV•40t4 "'1/l 

Result Uncer. Date 

39 4 6/03 

cv. 41.1 t 1.48 lllg/l 

Result Uncer pate 

47 
42 
39 
38 
39 
38 

CV :z 46.3 t 1.66 Mg/L 

Result Uncer. 

1/15 
3/06 
8/13 
8/26 
8/27 

10/22 

D_ate 

44 4 8/26 
44 4 9/11 
43 4 10/27 
44 4 11/25 

CV=48t1 ~~g/l 

Result Unc:er. Date 

45 5 12/03 

CVo;:50t5 IRSI/L 

Result Uncer. Date 

43 1/15 

cv s 54 t 1.94 1111/l 

Result t.Jncer. Date 

54 
49 

CV = 61.7 t 2.22 1119/L 

Result 

57 
57 
56 

l.k1cer. 

6 
6 
6 

CN 92GAU 04 

CV = 0.1 t 0.01 111!1/L 

4/13 
6!09 

Da_te 

10/16 
10!16 
10/22 

ACOLR 

Result Uncer. Date 

0.074 0.01 

CV = 0.11 t 0.01 111!1/L 

Result Unc::er. 

0.085 0.01 
0.079 0.01 
0.079 0.01 
0.074 0.01 

6/12 

Date 

6!25 
6/29 
6/29 
6!29 

Cll <cant) 

0.074 
0.074 
0.074 
0.074 

0.01 
0.01 
0.01 
0.01 

cv • 0.18 t 0.02 111/l 

6/29 
6/3"0 
6!3"0 
6/3"0 

Resyl t Uncer. pate 

0.125 0.01 10/15 
0.137 0.01 10/22 

CV • 0.2 t 0.02 1111111/L 

Jtesul t Uncer. Dtte 

0.119 0.01 2/21 

CV :z 0.22 t 0.03 1118/L 

Result Uncer. Dtte 

0.156 0.01 2!21 
0.16 0.02 3/04 

CV • 0.23" t 0.03 111!1/L 

Result Uncer. Date 

0.18 
0.17 
0.17 

0.02 4/21 
0.02 5/19 
0.02 5/19 

CV • 0.25 t 0.03 ~ng/L 

Result Unc:er. Oate 

0.211 
0.222 

0.02 9/03 
0.02 10/22 

CV "' 0.3 t 0.04 Mg/L 

Result Uncer. Date 

0.148 0.01 3/05 

cv :II 0.34 t 0.04 ~ng/l 

Result Unc:er. Date 

0.26 
0.26 
0.228 

0.03 4/10 
0.03 4/10 
0.02 6/01 

CV = 0.35 t 0.04 111!1/L 

Result Uncer. 

0.16 0.02 
0.29 0.03 
0.348 0.03 
0.3"46 0.03 

CV = 0.38 t 0.05 111!1/L 

Result 

0.321 
0.324 

Unc:er. 

0.01 
0.01 

cv • 0.4 t 0.05 111!1/l 

Result Uncer. 

0.18 0.02 

Date 

3/05 
4/06 
4/10 
4/10 

Date 

10/22 
10/22 

Date 

2/27 
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EM·9 Trace EleMnts in Water 
(cant) 

CN (cant) 

cv s 0.45 :t 0.05 1111/L 

Resul_t _Uncer. Date 

0.329 0.01 1/24 
0.327 0.01 1/24 
0.326 0.03 2/18 
0.44 0.04 4/06 
0.42 0.04 4/06 
0.324 0.03 7/08 
0.34 0.03 7/15 

CV • 0.47 t 0.05 11111/L 

Result Uncer. Date 

0.38 0.04 1/09 
0.342 0.03 3/04 

CV • 0.5 t 0.06 11111/L 

Result Uncer. Date 

0.41 0.04 7/15 
0.42 0.04 7/15 

Co 92GAU 02 1 CPES 

CY ,., not spiked 1119/L 

Result Uncer. Date 

< 0.007 
< 2 
< 0.008 
< 0.008 
< 0.02 
< 0.002 
< 0.01 

CV = 20 t 0.9 ug/L 

3/11 
7/16 
8/13 
8/31 
9/24 

11/25 
12/15 

Resut t lJnctr. Date 

22 
20 

CV • 120 t 5 ug/L 

4/23 
10/21 

R!!ult Unc!t. Pitt 

126 10/21 

CV • 300 t 10 Ullfl 

Rnul t Unc•r. Dote 

290 30 12/10 

CV • 400 t 20 ug/L 

Rgult \JnCtt. Qtte 

410 80 1/07 

CV • 1000 t 43 Ullfl 

Reault lJncer. Dftt 

1200 100 5/20 

Co (cont) 

CV • 0.2 t 0.009 11111/L 

Resyl t uncer. Date 

0.21 0.02 12/15 

CY = 0.36 :t: 0.02 11'18/L 

Result uncer. Date 

0.33 0.03 6/22 
0.4 0.04 7!16 
0.37 0.04 8/04 
0.36 0.04 9/08 
0.34 0.03 9/10 

CV :& 0.5 :t: 0.02 IIIQ/L 

Result Unc:er. Date 

0.52 0.05 3/24 
0.53 0.05 3/30 
0.52 0.05 7/16 
0.58 0.06 7/16 
0.49 0.05 7/16 
0.56 0.06 7/16 
0.52 0.05 7/28 
0.51 0.05 7/28 
0.55 0.06 7/29 
0.48 0.05 7/29 
0.52 0.05 8/04 
0.51 0,05 8/04 
0.53 0.05 8/05 
0.52 0.05 8/05 
0.51 0.05 8/17 
0.51 0.05 8/17 
0.5 0.05 8/21 
0.53 0.05 8/25 
0.53 0.05 ' 8/25 
0.53 0.05 8/27 
0.54 0.05 8/31 
o. 5 o. 05 8/31 
0.52 0,05 9/10 
0.51 0.05 9/10 
0.49 0.05 9!14 
0.47 0.05 9/14 

CV • 0.54 t 0.02 11111/L 

Result uncer. Date 

0.55 0.06 7/28 
0.58 0.06 8/24 
0.58 0.06 8/31 

CV • 0.6 t 0.03 11111/L 

Rnutt Uncer. Dote 

0.61 0.06 12/15 

CV • 0.8 t 0.03 11111/L 

Rf!Ul t Unc;er. Date 

0.84 
0.84 

0.1 
0.1 

CV • 1.04 t 0.04 11111/L 

11/09 
11/09 

Rnul t Uncar. Ott! 

1.1 
1.2 

0.1 
o. 1 

3/24 
6/11 

TABLE E-IV (cont) 

Co (cont) 

CV • 1.24 :t 0.05 "''J/L 

Result 

1.3 
1.3 
1.3 

Uncer. 

o. 1 
o. 1 
0.1 

CV s 1.6 :t: 0.07 mgJL 

Date 

8/24 
8/27 
9/23 

Result Uncer. Date 

1.6 0.2 12/09 

CV = 1.8 t 0.08 11111/L 

Result Uncer. Pete 

1.8 
1.8 

0.2 
0.2 

CV • 1.88 :t: 0.08 11119/L 

Result 

1.9 
2 
2 
1.9 

Uncer. 

0.2 
0.2 
0.2 
0.2 

CV • 2 t 0.2 mg/L 

12/08 
12/10 

Date 

6/23 
8/27 
9/09 
9/10 

Result Uncer. Date 

2.5 0.3 6/11 

CV • 2.2 t 0.09 mg/L 

Result Uncer. Date 

2.2 
2.3 
2.3 
2.3 

0.2 
0.3 
0.2 
0.2 

CV • 2.32 t 0.1 mg/L 

7/15 
7/28 
7!28 
8/05 

Resyl t uncer. Otte 

2.4 0.2 3/23 

CV • 2.5 t 0.25 mg/L 

Result Uncer. Date 

3.02 0.15 4/13 

CV=3:t:0.1 mg/L 

Result Uncer. pate 

3.1 0.2 4/23 

cv • 3.4 :t 0.1 IIIQ/l 

Resu(t Uncer 0 Date 

3.2 0.3 12/02 

CV • 3,5 t 0.4 11111/L 

Rnul t Uncer o Date 

3.63 0.18 4/13 

Co (cont) 

CV s 3.6 t 0.15 IIIIJ/L 

Resuil _Jh'w;e_r o 

3.6 0.4 
3.7 0.4 
3.5 0.4 

CV = 4 t 0.2 niiii/L 

Date 

3/11 
7/15 
9/10 

Result lklcet. Date 

4.3 
4.3 
4 
4.2 
4.5 
4.2 
4.3 
3.8 
3.8 
4 

0.4 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 

cv = 4.4 • 0.19 11111/L 

3!30 
6/19 
8/13 
8/20 
8/24 
9/24 

10/26 
11/25 
11/25 
12/09 

Result uncer Date 

4.4 0.4 3/11 

cv s 6 :1: 0.3 llg/l 

Resylt Uncer. Date 

6.3 
6.1 

CV • 10 t 1 mg/L 

0.6 
0.6 

9/23 
12/08 

Result Uncero Date 

10 2 1/07 
11 1 3/11 
9.8 1 3/16 

10 1 3/23 
10 1 3/23 
10 1 3/24 
11 1 3/30 
11 1 4/01 
10.1 0.5 4/23 
9.98 0.5 4/24 

11 1 5/20 
11 1 5/20 
12 1 6/11 
10 1 6/19 
10 1 6/19 
9.6 1 6/22 

10 1 6/23 
11 1 9/23 
11 1 9/23 
10 1 9/24 
11 1 9/24 
10 1 9/24 
9.77 0.02 10/21 

11 1 10/26 
9.5 1 11/09 

10 1 11/09 
10 1 11/09 
9.3 0.9 11/25 

10 1 11/25 
9.9 1 12/08 
9.9 1 12!08 
9.6. 1 12/09 
9.6 1 12/09 
9.9 1 12!09 
9.9 1 12/09 
9.7 1 12/09 
9.9 1 12/09 
9.9 1 12/10 

Co (cont) 

9.9 
9.9 
9.6 
9.5 

10 

CV = 12 t 0.5 11111/L 

12/10 
12/15 
12!15 
12!15 
12/15 

Result uncer. Pete 

12 0.6 4/23 

CV=40t4 ~/L 

Result Uncer 0 Pete 

~ 5 
~ 4 
~ 4 
~ 5 
~ 4 
~ 4 
u 5 
~ 4 
~ 4 
u 5 
~ 4 
~ 5 
~ 5 
~ 5 
~ 5 
~ 4 
~ 4 
~ 4 
44 4 
~ 4 
~ 4 
~ 4 
~ 4 
41.1 o. 1 

Co 92GAU 02 

CV • ~ t 1.7 ug/L 

5/20 
6/19 
6/22 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7!29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/25 
8/25 
8/27 
9/10 
9/10 
9/14 

10/21 

!CPMS 

Result tJnctr o Pitt 

< 200 8/31 

CV • 100 t 10 ug/L 

RHU\t UOC!ro Pitt 

86 
100 
89 
98 
97 
98 
96 
96 
99 
98 

9 
10 
9 

10 
10 
10 
10 
10 
10 
10 

CV • 0.8 t 0.03 11111/L 

4/24 
4/24 

10/06 
10/06 
12/15 
12/15 
12/15 
12!15 
12!15 
12/15 

Rnutt \r!C"· Dttt 

0.77 0.08 12!11 
0.76 0.08 12/11 
o.76 n. 15 12!17 

Co <cont) 

CV =< 1.88 t 0.08 lflliJ/L 

Co 

Result Uncer Date 

2.7 
2.1 

0.3 
0.2 

91MG8 01 

4/24 
4/24 

MSCAII 

CV s 100 t 10 ug/L 

ResuLt Uncer. Date 

100 
100 
100 

20 
20 
20 

Chet~~;cal Oxygen De.nd 

3/27 
8/05 
8/11 

92GAU 04 COlOR 

CV = 209 t 21 mg/L 

Result Uncer, Date 

160 30 12/08 

Conductivity 91GAU 04 Cl 

cv • 224 t 8o9 Ultlos/a. 

Result Uncero Date 

274 
207 
207 
211 

14 
10 
10 
10 

tv * 252 :1: 10 lJittos/CII 

2/21 
8/11 
8/19 

10/23 

Resut t Unc:er --R.!!I. 

242 
235 
227 
238 
237 

12 
12 
11 
12 
12 

cv • 294 t 11.7 I.Jittos/a. 

6/08 
8/20 
9/04 

10/23 
12/16 

Result Uneer. Dfte 

284 
260 

14 
13 

tv • 308 :1: 12o2 \.llftOB/CII 

4/08 
6/08 

Rnutt Uncero Date 

285 
299 

14 
15 

12/16 
12/16 

CV • 336 t 13.3 \llhOS/al 

Ruul t uncer. D1tt 

320 
319 
312 
327 
306 

16 
16 
16 
16 
15 

10/15 
10/23 
12/16 
12/16 
12/16 
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EM·9 Trace El--.u in Watt,. 
(cant) 

Cr 92GAU 02 ETYM 

CV • 7.5 t 0.3 UIIIL 

Result Unc•r. Pete 

9.2 1.8 8/21 

CY • 1D t D.4 UIIIL 

Result uncer. Date 

8.2 1D/27 

CV • 11 t D.5 ug/L 

Result uncer. Date 

11 
12 

CV • 25 t 1.1 ug/L 

5/06 
5/06 

Result t.Jn£;er Date 

26 7tD1 

CY • 26 t 1.1 UIIIL 

Result Uncer. Date 

M 
u 
M 
25 
M 
v 
u 
25 
~ 
25 
u 
M 
v 
u 
~ 
~ 
~ 
u 
25 
M 
~ 

2 
3 
2 
3 
2 
3 
3 
3 
3 
3 
3 
2 
5 
5 
2 
2 
2 
3 
5 
5 
4 

cv = 34 • 1.5 Ullfl 

5/06 
5/06 
5/06 
5/06 
5/06 
6/U 
6/26 
6/26 
6/26 
7tD1 
7/D1 
7/D1 
8/21 
8/21 
9/D3 
9/D3 
9/21 

1Dt27 
11/05 
11/2D 
12/08 

Result Uncer. Date 

35 
34 
37 

CVs36t:2 ug/L 

7 
6 
8 

2/05 
3/12 
3/12 

Result ~ __ ______D_IU 

38 

CY = 41 t 1.8 ug/L 

ReJJLilt 

44 
44 

_U:nc_er. 

8 
8 

11/2D 

Date 

4/06 
4/06 

Cr (cont) 

CV•46t5 ug/L 

Result Unee,., pate 

49 
49 

CV•50:t2 ug/L 

1D 
1D 

1/06 
1/06 

Result Uncer. Date 

49 1D 

Cr 92GAU D2 

CY • 60 t 2.6 USI/L 

12/08 

FM 

Result Uncer. Date 

56 
56 
58 

CV s 220 t 9 ug/L 

6 
6 
6 

7/D1 
7/D1 
7/D2 

Result Uncer. Date 

21D 2D 1D/26 

CV • 802 t: 34 ug/L 

Result Uncer Date 

870 90 8/27 

CV • 1 t 0.04 1118/L 

Result Uncer. Date 

1.1 D. 1 7/D2 
1 D.1 7/16 
D.94 D. 1 8/1D 
D.94 D. 1 8/1D 
D.97 D.1 8/24 
D.96 D. 1 8/27 

Cr 91GAU D2 ICPES 

cv • not spiked 1119/L 

ResuLt uncer. Date 

< D.007 
< 33D 

< 0.01 
< 0.01 
< D.D1 

1/D7 
1/27 
2!27 
3/~ 
5tD1 

D.D1 
< 5 

D.005 6/19 

< D.D1 
< 0.01 
< D.D1 
< 0.01 
< 0.004 

CV = 80 t 3.4 ug/L 

7/16 
8/13 
8/2D 
8/24 

11/25 
12/09 

Result Uncer. Date 

52 1D 11/19 

cv = 100 :t 4 ugjl 

Result Uncer. Date 

95 5/08 

TABLE E-IV (cont) 

cr (cont) 

cv • 200 t 9 ug/l 

Resu\ t Uncer. pate 

~ 11/19 

CV • 400 t 17 ug/L 

Result Uncer. Date 

400 
43D 

4D 
4D 

CV = 600 t 3D ug/L 

2/25 
5/28 

Result Uneer. Otte 

61D 60 3/17 

CV = 800 t 34 ug/L 

Result Uncer. Date 

880 
860 
81D 
890 

90 
90 
80 
90 

4/21 
5/08 
9/22 

11/25 

CV • 5D1D t 215 ug/L 

R_es_ul t Uncer. Date 

5100 500 12/08 

CV • D.31 t D.D1 "'"'L 
Result Uncer. _Date 

D.35 D.04 11/19 

cv • 0.4 :t o.oz mg/l 

Result Uneer. Date 

D.42 D.04 6/22 
D.43 D.04 7/16 
D.41 D.04 8/04 
D.4 D.04 9/08 
D.39 D.04 9/10 

CV = 0.8 t: 0.03 mg/L 

Result 

D.79 
D.89 
D.81 
D.8 

Unc:er_._ _D•te 

D.08 7/28 
D.09 8/24 
D.08 8/31 
D.08 12/04 

CV • 1.2 t D.D5 mg/L 

Resut t 

1.3 
1.3 

Uncer. 

D. 1 
D. 1 

CV = 1.6 t: 0.07 mg/L 

Result 

1.8 
1.6 

Uncer. 

D.2 
D.2 

CV = 1.76 t: 0.08 mg/L 

Result Unc:er. 

1.9 D.2 

Date 

6/12 
6!12 

Date 

8/24 
8/27 

Date 

8/17 

Cr (cont) 

CV • 2 :t 0.09 1111/L 

Ruul t Uncer. pete 

2.2 
2.1 
2 
2 
2 

D.2 
D.2 
D.2 
D.2 
0.2 

CV • 2.2 t D.09 011/L 

1!1D 
2/20 
3/D3 
3/~ 
4/24 

Result Uncer. Date 

2.1 
2.1 
2.2 
2.2 
2.2 
2.1 

D.2 
D.2 
D.2 
D.2 
D.2 
D.2 

CV • 2.51 t D. 11 "'11/L 

3/24 
6/11 
61~ 
8/27 
9!09 
9/1D 

RHult Unc:er. Date 

2.4 
2.4 
2.5 
2.7 
2.4 
2.6 
2.6 
2.5 
2.4 
2.2 
2.3 
2.5 
2.2 
2.5 
2.5 
2.7 
2.7 
2.6 
2.6 
2.7 
2.6 
2.4 
2.7 
2.7 
2.5 
2.5 
2.4 
2.5 
2.4 
2.4 
2.3 

CV = 3 t D.3 "'"'L 

D.2 
D.2 
D.3 
D.3 
D.2 
D.3 
D.3 
D.3 
D.2 
D.2 
D.2 
D.3 
D.2 
D.3 
D.3 
D.3 
D.3 
D.3 
D.3 
D.3 
D.3 
D.2 
D.3 
D.3 
D.3 
D.3 
D.2 
D.3 
D.2 
2.4 
D.2 

3/24 
3/3D 
5/08 
7/16 
7/16 
7!16 
7/16 
7/28 
7/28 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/D5 
8/D5 
8/17 
8/17 
8/17 
8/17 
8/21 
8/25 
8/25 
8/27 
8/31 
8/31 
9/1D 
9/10 
9/14 
9/14 

Result LJnctr. Date 

2.9 D.6 1/27 
3.1 D.6 1/27 
3.2 D.3 2t2D 
3.2 D.3 2!25 
3.1 D.3 2!27 
3.1 D.3 3/D3 
2.89 D. 15 4/~ 

CV = 3.28 t 0.14 011/L 

Result Uncer. Date 

3.3 D.3 3/~ 

Cr (cont) 

CV = 3.6 t D.2 11111/L 

Result unc:er. Date 

3.8 
3.7 
3.7 
4 

D.4 
D.4 
D.4 
D.4 

CY • 3.8 t 0.2 "'11/L 

5/28 
8/28 
9/22 
9/22 

Result Uncer. Date 

4.3 
3.7 
3.7 
3.7 
4.1 

CV • 4 :t 0.2 1118/L 

D.4 
D.4 
D.4 
D.4 
D.4 

5/2D 
7/15 
7/28 
7/28 
8/05 

RHult Uncer. Date 

3.9 
3.7 

D.4 
D.4 

CY = 4.8 t D.2 mg/L 

3/~ 
7/28 

Result Uncer. Date 

4.8 
4.7 
5 

CY = 5 t D .5 011/L 

D.5 
D.5 
D.5 

7/15 
9!1D 

1D/D7 

Result Uncer. Date 

5.6 
4.9 
5.1 

< 6 
5.3 
4.9 
5.3 
5.3 
5.1 
5.2 

D.6 
D.5 
D.5 

D.5 
D.5 
D.5 
D.5 
D.5 
D.5 

CY = 5.2 t D.2 11111/L 

1/10 
3/~ 
5/D1 
5/08 
6/D1 
6/11 
6/12 
6/12 
7/28 
7/28 

Result Uncer. Date 

5.2 
5.5 
4.9 

D.5 
D.6 
D.5 

2/25 
2/25 
3117 

CV = 5.6 t D.2 "'11/L 

Result Uncer Date 

5.4 D.5 3/17 
5.8 D.6 8/13 
5. 7 D.6 8/31 
6.2 D.6 11/19 

CV = 7.2 t D.3 IIJI/L 

Result Unc:er. Date 

7.3 
7.4 

D.7 11/~ 
0.7 11/~ 

cr ccont) 

cv .. 10 :t: 1 II'CI/l 

Rtsyl t Uncer. Date 

9. 7 1.9 1tD7 
9.8 2 1!27 
9.6 1.9 1/27 

11 1 2/25 
12 1 2/25 
1D 1 2/27 
11 1 3tD3 
11 1 3/16 
1D 1 3/~ 
9.8 1 3/~ 

1D 1 3/23 
9.9 1 3/~ 
9.9 1 3/24 

1D 1 3/~ 
1D 1 4/D1 
11 1 4/21 
9.86 D.49 4/~ 

11 1 4/24 
9.61 D.48 4/24 

1D 1 5/D1 
11 1 5/08 
9.4 D.9 5/12 

11 1 5/2D 
9.9 1 5!27 
9.9 1 5127 

1D 1 5/28 
9.9 1 5/28 
9.3 D.9 6/11 

1D 1 6/19 
1D 1 6/19 
1D 1 6/22 
1D 1 6/~ 
11 1 8/28 
1D 1 9/22 
11 1 9/22 
11 1 9/22 
11 1 10/D7 
10 1 1D/D7 
11 1 11/19 
1D 1 11/19 
9.9 1 11/23 

1D 1 11/~ 
11 1 11/25 
11 1 11/25 
11 1 11/25 
9.6 D.9 12/04 

1D 1 12/04 
9.9 1 12/08 
9.5 1 12/08 
9.6 1 12/09 

1D 1 12/09 

CV = 16 t 0.7 mg/L 

Result Uncer. Date 

14.2 D.7 4/~ 

CV=30t1 mg/L 

Resyl t Uncer. Date 

2D.5 1.1 

Cr 91GAU D2 

CV = 6 t 0.6 ug/L 

Resu_lt 

6 
7.8 
5 

Uncer. 

D.6 
1.7 
D.5 

4/~ 

ICPMS 

Date 

1/16 
3/~ 
3/~ 
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EM-9 Trace EleMnts in Water 
(cant) 

Cr (cont) 

CV = 8 ' 0.3 ug/L 

Rj!:SUl t; _Uncer. 

54 
10.6 
10.6 

CV : 10 ' 0.4 ug/L 

Result 

11 
< 200 

15 
7 

16 

uncer. 

10 

CV = 14 ' 0.6 ug/L 

Date 

4/27 
6/29 
6/30 

Da_te 

6/26 
8/31 
9/01 

10/16 
11/20 

Result Uncer. Date 

13 
14 

CV = 18 ' 0.8 ug/L 

Result 

18 
20 

Uncer. 

CV s 20 :t 0.9 ug/L 

2127 
4/14 

Date 

3/16 
6/30 

Result Unctr. Date 

21 
22.5 
20 
26 

CV = 30 ' 1.3 ugtl 

6/02 
6/26 
9/22 

10/21 

Re9ylt Uncer. Date 

31 6/29 

CV • 31.5 ' 1.4 ug/L 

Result Uncer. P.te 

30 3 12/03 

CV :s 40 t 2 ug/L 

Resylt lJnctr. Otte 

87 4/27 

CV :s 42 :t 1.8 ug/L 

Result Uncer. Date 

42 
46 

CV a 45 t 1.9 ug/L 

6/26 
6/26 

RHtJl t lJnctr. Datr 

48 10/19 

Cr (cant) 

CV : 48 ' 5 ug/L 

Result Uncer. 

48 

CV = 60 ' 2.6 ug/L 

Result Uncer. 

71 

CV = 80 t 8 UQ/L 

Result unce_r. 

75 8 
73 7 
96 10 
n 8 
83 8 
n 8 
78 8 
84 8 

CV = 100 ' 10 ug/L 

Res\.l_lt 

86 
95 
92 
92 
82 
96 

110 
100 
99 

110 
84 
97 
98 

110 
100 
93 

110 
97 

110 
110 
110 
106 
107 
120 
99 
99 

100 
100 
96 

108 
110 
96 

110 
118 
111 
99 

107 
118 
89 

100 
110 
100 
110 
99 

100 
100 
100 
107 
96 

Uncer. 

9 
9 
9 
9 
8 

10 
10 
10 
10 
10 
8 
9 
w 
10 
w 
9 
w 
10 
w 
10 
10 
10 
10 
w 
10 
10 
10 
10 
10 
w 
10 
w 
10 
w 
10 
w 
10 
w 
10 
w 
w 
w 
10 
w 
10 
w 
10 
w 
10 

Date 

1/06 

Date 

6/11 

Date 

1/08 
1/08 
2/12 
2112 
4/02 
4/02 
6/04 
8/31 

Dt_te 

1/08 
1/08 
1/08 
2112 
2/28 
4/03 
4/03 
4/03 
4/03 
4/24 
4/24 
4/28 
4/28 
5/06 
5/06 
5/06 
5/06 
5/06 
5/06 
5/06 
5/06 
6/01 
6/01 
6/02 
6/05 
6/05 
6/26 
6/26 
6/26 
6/26 
6/26 
6126 
6/26 
6/30 
6/30 
6/30 
6/30 
6/30 
6/30 
6/30 
7/02 
7/27 
7127 
7/27 
7127 
8/31 
8/31 

10106 
10/06 

TABLE E-IV (cont) 

Cr (cont) 

110 
120 
110 
100 
98 

100 
97 
99 
95 

10 
10 
10 
10 
10 
10 
10 
10 
10 

CV = 160 t 20 ug/L 

Result Uncer. 

170 
160 

20 
20 

cv .. 250 t zo ug/l 

Result 

200 
220 
220 
200 
250 
250 

uncer. 

20 
20 
20 
20 
30 
30 

CV = 502 ' 50 ug/L 

Result Uncer. 

460 50 

CV = 602 ' 60 ug/L 

Res_u_lt UrM;_er. 

580 60 

CV s 2 t 0.09 mg/L 

10/19 
10/19 
10/19 
12/15 
12/15 
12115 
12/15 
12/15 
12/15 

Date 

7127 
7127 

Date 

3/09 
3/09 
3/09 
3/09 
5/06 
5/06 

Date 

12/11 

Date 

12/11 

Result uncer. Date 

0.2 4/28 

CV a 2.2 t 0.09 mg/L 

Result uncer. Date 

2.2 0.2 4/24 
2.9 0.3 4/24 

cv = 3 t 0 0 1 mg/l 

Result Uncer. pate 

3.2 0.3 4/27 

Cr 91MGB 01 MSCAN 

CV • 100 t 10 ug/L 

Result 

100 
160 
110 

Uncer. 

20 
30 
20 

Date 

3/27 
8/05 
8/11 

cs 91MGA 01 

CV s not spiked ug/l 

Cu 

Result Uncer. 

< 1 
< 1 

< 10 

93GAU 02 

CV = 24 ' 1 ug/L 

Result Uncer. 

18 10 

CV = 500 ' 20 ug/L 

Result Uncer. 

490 50 

CV = 598 ' 26 ug/L 

Result 

~0 
~0 
~0 
~0 
600 
600 
~0 
~0 
~0 
600 
~0 

~0 
~0 
~0 
600 

_Unc_er. 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

CV • 650 ' 28 ug/L 

IISCAJI 

Date 

3/27 
8/05 
8/11 

FAA 

Date 

10/26 

Oa_te 

8/31 

Date 

2/06 
2/06 
3/12 
3/12 
3112 
3/12 
3/28 
3/28 
3/28 
4/24 
4/24 
4124 
4/24 
5/05 
5/05 

Result Uncer. Date 

660 70 5/05 

CV = 797 ' 34 ug/L 

Result uncer. Date 

790 80 10/26 

cv:.-840t:80 ugJL 

Resylt uncu. Oat! 

870 90 1/06 

CV•900t39 UIIIL 

Result lJncer. Oat! 

900 90 7/01 

CV = 986 ' 42 ug/L 

Rnylt Unc•r. Date 

960 
980 
980 
970 
970 

100 
100 
100 
100 
100 

6/25 
6/25 
6/25 
7101 
7/01 

Cu (eont) 

CV = 1250 ' 54 ug/L 

Result U_neer. 

1300 100 
1300 100 
1200 100 
1200 100 

CV = 1400 ' 60 ug/L 

Result_ Uncer. 

1400 100 

CV = 1 ' 0.04 11111/L 

Date 

2/05 
3/28 
3/28 
3/28 

Date 

6/01 

Result Uneer. Date 

1 o. 1 8/03 
1 0.1 8/21 
1.1 0.1 8/21 
1 0.1 8/21 
0.99 0.1 8/31 
1 o. 1 8/31 
0.99 0.1 10/26 
1 0.1 12/09 
1 0.1 12109 

CV = 1.05 ' 0.04 11111/L 

Result Uncer. Date 

1.1 0.1 8/21 

Cu 92GAU 02 I CP£5 

CV = not spiked Mg/l 

Result Uncer. Date 

< 0.005 
< 3 
< 0.003 
< 0.004 
< 0.01 
< 0.01 

CV = 19.9 ' 0.9 ug/L 

6/22 
7/16 
7/16 
8/04 
9/08 
9/10 

Result Uncer Date 

27 4/23 

cv ,. 129 t: 6 ug/l 

Result Uncer. Date 

133 11/19 

CV • 249 • 11 ug/L 

Result uncer. Date 

240 20 5/08 

CV • 320 ' 10 ug/L 

RHU\t UrJ:tr. Pttt 

320 30 6/08 

CV • 398 ' 17 ug/L 

R!!!Jlt tmer. Ott! 

410 40 5/12 

Cu (eont) 

cv :1 800 !: 30 ug/l 

Result Uncer. 

790 80 
800 80 

CV = 900 ' 39 ug/L 

Result Uncer, 

900 

cv ,. 996 t: 43 ug/l 

Date 

3/17 
6/08 

D111te 

11/19 

Result Uncer. Date 

940 50 4/23 

CV = 0.26' 0.01 111!1/L 

Result Uneer. Date 

0.26 0.03 3/17 
0.26 0.03 8/13 
0.31 0.03 8/31 

cv :1: 0.34 t: 0.01 11'19/l 

Result Uncer. Date 

0.33 0.03 3/30 
0.33 0.03 6/19 
0.33 0.03 8/13 
0.39 0.04 8/20 
0.35 0.04 8/24 

CV • 0.48 ' 0.02 mg/L 

Result uncer. Date 

0.46 0.05 7/15 
0.47 0.05 9/10 
0.47 0.05 12/23 

cv • 0.96 t: 0.04 "'9/l 

Result uncer. Date 

0.94 0.09 7/15 
0.94 0.09 7/28 
0.94 0.09 7/28 
0.96 0.1 8/05 

cv s 1.43 t: 0.06 mg/l 

Result Uncer. Date 

1.4 0.1 6/23 
1. 7 0.2 8127 
1.4 0.1 9/09 
1.4 o. 1 9/10 

CV s 2 t 0.2 ftlg/L 

Result uncer. Date 

2.1 
2 

0.2 
0.2 

CV • 2.16 ' 0.09 11111/L 

R""lt 

2.1 
2.1 

Uneer. 

0.2 
0.2 

6/11 
12/09 

Date 

3/17 
6/08 
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EM·9 Trace EleMnta in Water 
(cant) 

Cu (cont) 

CV • 2.19 t 0.09 11111/L 

Result Ur!cer. Date 

2.3 
2.6 

0.2 
0.3 

CY :~ 2.49 t 0.11 lll!l/L 

8/24 
8!27 

Result Uncer. Date 

2.2 
2.3 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.6 
2.3 
2.6 
2.6 
2.5 
2.5 
2.4 
2.5 
2.9 
2.5 
2.5 
2.9 
2.9 
2.7 
2.4 
2.5 
2.4 
2.4 

0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.2 
0.2 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.2 

CV = 2.6 t 0.1 mg/L 

Result ~ 

2.5 
2.7 
3 
2.6 

cv = a • o.8 mgtt 

0.3 
0.3 
0.3 
0.2 

3!24 
3/30 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/21 
8/25 
8!25 
8!27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

Date 

7/28 
8/24 
8/31 

12/23 

Result Uncer. Date 

8.4 
8.3 

CV s 10 :t 1 1118/L 

0.8 
0.4 

1/13 
4!23 

Result Uncer. Date 

11 1 3/16 
10 1 3/23 
9.9 1 3/30 

10 1 4/01 
9.82 0.49 4/23 
9. 7 0.49 4/24 
9.2 0.9 5!12 
9.6 1 6/08 
9.8 1 6/08 
9.5 1 6/19 
9.7 1 6/19 
9.6 1 6!22 
9.7 1 6/23 

cu (cant) 

9.9 1 
9.5 1 
9.8 1 
9.4 0.9 

Cu 92GAU 02 

cv = not spiked ug/L 

12/09 
12/09 
12/23 
12/23 

ICPIIS 

Result Uncer. D•t• 

< 200 
< 6.3 

CV = 3 t 0.1 ug/L 

8/31 
9/21 

Result Uneer Dtte 

12 4!27 

CV • 5 t 0.5 ug/L 

Result Uncer. Date 

17 2 3/22 
6 1 12/24 

CV = 10 t 1 ug/L 

Result Uneer. Date 

17 2 3/03 

CV ,. 20.9 t 0.9 ug/L 

Result Uncer. Date 

23 2 10/16 
23 3 11/20 

CV = 40 t 1.7 ug/L 

Result Uncer. Date 

~ 7 
~ 5 

CV=70t7 ug/L 

Result___ Uncer. 

65 7 
65 7 
65 7 
70 7 
74 7 
66 7 
n 1 

CV=82t4 ug/L 

2/27 
9!02 

Date 

1/08 
1/08 
2/12 
4/02 
4!02 
6/04 
8/31 

Result Uncer. Date 

71 7 12/03 

CV :a 100 t 10 ug/L 

Result Uncer. Date 

93 
96 
91 
93 
82 

110 
110 
120 

9 
10 
9 
9 
8 

10 
10 
10 

1/08 
1/08 
1/08 
2/12 
2/28 
3/22 
4!03 
4/03 

TABLE E-IV (cont) 

Cu Ccont) 

100 10 
100 10 
88 9 

100 10 
110 10 
120 10 
110 10 
95.3 9 
.. 10 
9~ 9 

110 10 
100 10 
100 10 
110 10 
100 10 
100 10 
100 10 
110 10 
100 10 
100 10 
94 9 

106 10 
110 10 
113 10 
130 10 
110 10 
130 10 
110 10 
99 10 
97 10 

100 10 
100 10 
100 10 
98 10 

CV :r 120 t 10 ug/L 

Result Uncer. 

130 10 
130 10 

CV = 130 t 5.6 ug/L 

4!03 
4!03 
4/24 
4!24 
4!27 
4/28 
4!28 
5/05 
5/06 
5/06 
6/02 
6/05 
6/05 
7/02 
7!27 
1!27 
7/27 
7!27 
8/31 
8/31 

10/06 
10/06 
10/19 
10/19 
10/19 
10/19 
10/19 
10/19 
12/15 
12/15 
12/15 
12/15 
12/15 
12/15 

Date 

7/27 
7/27 

Result Unc:er. Date 

140 10 

CV = 150 t 15 ug/L 

Result Ur,cer. 

150 10 
150 10 
152 8 

CV = 200 t 20 ug/L 

Result Uncer. 

~ 20 
~ 20 
~ 20 
~ 20 
~ 20 
~0 20 

cv = 214 t 9 ug/l 

Result Uncer. 

270 30 

3!16 

Date 

1/07 
3/02 
3!03 

Date 

3!09 
3/09 
3/09 
3!09 
5/06 
5/06 

Date 

10/19 

Cu (cont) 

CV • 224 t 10 ug/L 

Result lJncer. pate 

220 
250 

20 
30 

6/02 
10/20 

CV = 0.3 t 0.01 "1/l 

Result Uncer. Date 

0.28 0.03 12/11 
0.27 0.03 12/11 

CV = 1.43 t 0.06 1119/L 

Result \Jnc:er. Date 

1.6 
2.1 

0.2 
0.2 

4124 
4124 

CV = 3.2 t 0.1 mg/L 

Result uncer. o_ate 

0.3 4127 

cu 911!GB 01 "SCAN 

CV = 100 t 10 ug/L 

Result Uncer. Date 

99 20 3127 
100 20 8/05 
100 20 8/11 

Dy 91MGB 01 "SCAN 

CV = not spiked ug/L 

Er 

Result 

< 1 
< 1 

< 10 

Uncer. 

91MGB 01 

CV = not spiked ugJL 

Date 

3/27 
8/05 
8/11 

"SCAli 

Result Uneer-. Dete 

< 1 3/27 
< 1 8/05 

< 10 8/11 

Eu 91MGB 01 

cv = not spiked ug/L 

Result Uncer-. 

< 1 
< 1 

< 10 

•sCAN 

Da_t;e 

3!27 
8!05 
8/11 

90GMI 01 FIA 

CV = 0.4 t 0.04 11111/L 

Result Uncer .____ Date 

0.41 o. 1 8/21 

91GAU 01 ISE 

CV • 0.1 t 0.01 11111/L 

Result Uneer Pete 

0.07 0.02 5/20 

CV = 0.8 t 0.04 1111/L 

Result Uncer-. Date 

0.87 0.2 1!14 
1.1 0.2 3/06 
0. 75 0.1 8/25 
0. 79 o. 1 9/21 
0.81 0.1 10/21 

CV = 0.9 t 0.04 """L 
Result Uncer. Date 

0.9 0.1 9/23 
0.92 0.1 9/23 
0.98 0.1 10/13 
0.95 0.1 11/04 
0.91 0.1 11/04 

CV = 1.05 t 0.05 llg/L 

Result 

1.2 
1.1 
1 

Uncer-. 

0.2 
0.1 
0.1 

CV = 1.2 t 0.06 "1/l 

Fe 

Result 

1.2 
1.2 

Uncer. 

0.1 
0.1 

93GAU 02 

CV=60:t3 ug/L 

Date 

4!09 
5!20 
5/20 

Date 

10/09 
10/21 

FAA 

Result Uncer. ____ Dete 

62 20 10/26 

CV = 500 t 50 ug/L 

Result Uncer. Dtte 

490 50 1/06 

CV = 600 t 30 ug/L 

Result Uncer. Date 

610 60 8/21 

CV • 750 t 32 UVIL 

Result Uncer. Date 

750 80 7/01 

Fe Ceont) 

cv • 800 t 34 ug/l 

Result Uncer. Dtte 

850 
810 
790 
790 
800 
790 
790 
790 

90 
80 
80 
80 
80 
80 
80 
80 

CV • 950 :t 41 ug/L 

5/05 
6/25 
6/25 
6/25 
6/25 
7/01 
7/01 
7/01 

Result Uncer. Dtte 

no 
no 
750 
790 
730 
780 
780 
770 
790 
770 
770 
760 
780 

70 
70 
80 
80 
70 
80 
80 
80 
80 
80 
80 
80 
80 

CV • 960 :t 40 ug/L 

Result Unc:er. 

960 100 

cv = 1300 :t 56 ug/l 

Result 

1300 
1400 
1300 

Unc:er. 

100 
100 
100 

CY = 1450 :t 62 ug/L 

Result Unc:er-. 

1410 100 
1400 100 
1400 100 

cv = 4950 t 213 ug/l 

Result 

5100 
5000 
5000 

Unc:er. 

500 
500 
500 

CY = 1 t 0.04 mg/l 

Result 

1 
1 
1.1 
1 
1 
1 
1 
1 
1 
1 
1 

Uncer. 

0.1 
D. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

2/06 
2/06 
3/12 
3/12 
3/12 
3/12 
3/12 
3/28 
3/28 
4124 
4124 
5/05 
5/05 

l!ne 

9/03 

Date 

2/05 
3/28 
3/28 

Date 

4109 
4109 
4/09 

Dat_e 

4109 
4/09 
4123 

Date 

7/16 
8/03 
8!21 
8/21 
8/21 
8/31 
8/31 
9!03 

1 0/26 
12/09 
12/09 
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Ccont) 

Fe (cont) 

CV = 1.25 t 0.05 11111/L 

Result Uncer. Date 

1.3 0.1 8/31 

cv = 1.6 t 0.07 mg/l 

Result Uncer. Date 

1.6 0.2 10/26 

CV • 2.02 t 0.09 mg/L 

Result Uncer. Date 

0.2 4/23 

Fe 91GAU 02 JCPES 

CV = not spl ked qJ/l 

Result uncer. Date 

< 0.05 
< 10 
< 0.007 
< 0.02 
< 0.02 

3!11 
7/16 
7/28 
8/24 
8/31 

0.01 
< 0.02 
< 0.02 

0.01 

0.01 10/26 

CV = 20 t 0,9 ug/L 

11/25 
11/25 
12/23 

Result Uncer. Date 

80 4/23 

CV = 160 t 7 ug/L 

Result Uncer. Date 

130 20 10/26 

r:v ..: 480 t 20 ua/L 

Resy l t Uncer. Date 

430 
500 

40 
50 

CV • 500 t 50 ug/L 

3/24 
6/11 

Result lJncer. Dtte 

550 60 5/20 

CV a 2000 t 86 ug/L 

Result Uncer. Date 

2200 
2300 
2100 
2200 

200 
200 
200 
200 

5/20 
5/20 

10/26 
11/13 

Fe (eont) 

cv = 0.2 :t 0.009 111118/l 

Result Uncer. Date 

0.21 0.02 12/15 

CV = 0.303 t 0.01 mg/L 

Result 

0.26 
0.31 
0.3 

Uncer. Dote 

0.03 9/24 
0.1 11/09 
0.1 11/09 

CV • 0.31 :t 0.01 mg/L 

Result 

0.3 
0.35 
0.35 
0.3 

Uncer. Date 

0.2 3/11 
0.04 8/13 
0.04 8/31 
0.03 9!24 

CV = 0.5 t 0.02 1119/L 

Resu_Lt Unc:.er. Date 

0.51 0.05 12/09 

CV = 0.61 t 0.03 11111/L 

Result Unc_er. _ _____2e te 

0.62 0.06 12/15 

CV = 0.81 t 0.03 mg/L 

Result Unc:er. Date 

0.81 0.08 3/30 
0.82 0.08 6/19 
0.85 0.09 8/13 
0.86 0.09 8/20 
0.87 0.09 8/24 

CV • 1.04 t 0.04 11111/L 

Result Uneer. Date 

0.2 l/07 

CV s 1.11 :t 0.05 1111/L 

Result 

I 
1.1 

Uneer. 

0.1 
0.1 

CV • 1.45 t 0.06 11111/L 

Date 

9/23 
12/08 

Result Unc:er. Date 

1.5 0.2 12/15 

CV..: 1.5 :t 0.2 11111/L 

Result Uncer. Date 

1.7 0.2 5/21 

CV • 1.52 t 0.06 11111/L 

Result Unc•r. Dtte 

1.7 
1.6 
1.6 

0.2 
0.2 
0.2 

4/23 
9/24 

12!09 

TABLE E-IV (cant) 

Fe (cont) 

CV ,. 1.62 :t: 0.07 mg/L 

A:esul t Uncer. Date 

1.8 0.2 7/15 
1.7 0.2 9!10 
2 1 12/23 

CV = 1.64 t 0.07 mg/L 

Result Uncer. 

1.6 0.2 

cv = 1.82 ' 0.08 mg/L 

Result 

2.1 
2 
2 
2 
2 

unc:er. 

0.2 
0.2 
0.2 
0.2 
0.2 

CV = 2 t 0.2 mg/L 

Result Uncer. 

2.4 0.2 

CV • 2.02 t 0.09 mg/L 

Result 

1.9 
2.1 
2.1 
2.2 
1.9 

Uncer. 

0.2 
0.2 
o.z 
0.2 
o.z 

cv = 2o4 :t Oo1 mg/l 

Result 

2.4 
2.5 

Uncer. 

0.2 
0.3 

CV a 2o42 :t 0.1 mg/l 

Result 

2.5 
2.5 
2.5 

Uncer. 

0.3 
0.3 
0.3 

cv • 2.63 :t 0.1 mg/l 

Result 

2.7 
2.8 

Uncer. 

0.3 
0.3 

cv. 2o8 :t 0.1 m(l/l 

Date 

3/23 

Date 

5/20 
7/15 
7/28 
7!28 
8/05 

Date 

6/11 

Date 

6/23 
8/27 
9/09 
9/10 

12/02 

Date 

3/11 
12/10 

Date 

8/24 
8/27 
9/23 

Date 

12/08 
12!10 

Result Unc:er. Date 

2.6 
3 
2.9 
2.9 
2.9 

r::-1 • 3 :t 0.3 mg/l 

0.3 
0.3 
0.3 
0.3 
0.3 

6122 
7/16 
8/04 
9/08 
9/10 

Result Uncer o Oate 

3.4 
3 

0.3 
3 

S/20 
11125 

Fe (cant) 

CV a 6.1 t 0.3 11111/l 

R_esul t _Uncer. Date 

5.54 0.28 4/23 

cv = 10 t 1 matL 

Result 

9.3 
11 
9.2 
9. 7 
9.9 

10 
10 
10 
9.44 
9.19 

11 
11 
11 
11 
11 
11 
9.6 
9.8 
9.4 
9.8 
8.6 

11 
11 
11 
11 

Uncer._ Date 

1.9 1/07 
I 3/11 
0.9 3/16 
1 3/23 
1 3/23 
I 3/24 
1 3/30 
I 4/01 
0.47 4/23 
0.46 4/24 
1 5/20 
1 5/20 
1 5/20 
1 5/20 
1 5/21 
1 6/11 
1 6/19 
I 6/19 
0.9 6/22 
1 6/23 
0.9 9/23 
1 9/23 
1 9/24 
1 9/24 
1 9/24 

CV = 101 t 4.3 1118/L 

Result Unc:er. Date 

98 
98 

110 
110 
110 
110 
110 
106 
110 
93 

100 
100 
110 
110 
100 
100 
100 
100 
100 
100 
100 
98 

100 
100 
110 
100 

10 
10 
10 
10 
10 
10 
10 
10 
10 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CV • 253 t II 11111/L 

3/24 
3!30 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/21 
8/25 
8/25 
8/27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

Rnul t Ln:•r. patr 

2711 
260 
260 
250 
250 
230 
260 

30 
30 
30 
30 
30 
20 
30 

10/26 
10/26 
10/26 
11/09 
11/09 
11/09 
11/13 

Fe (cont) 

~ 30 
~ 30 
m ~ 
~ 30 
~ 30 
m 30 
~ 30 
m ~ 

~ ~ 

~ 30 
m 30 
m 30 
m 30 
~ ~ 

m ~ 

~ 30 
~ 30 
m 30 
~ 30 

Fe 92GAU 02 

cv = 800 t 34 ug/l 

11/13 
11/25 
11/25 
12/08 
12/08 
12/09 
12/09 
12/09 
12/09 
12/09 
12/09 
12/10 
12/10 
12/15 
12/15 
12/15 
12/15 
12/23 
12/23 

!CPMS 

Result Uncer. Date 

820 80 10/06 

CV = 4950 t 213 ug/L 

Result Uncer. Date 

4900 500 10/06 

Ga 91MG8 01 MSCAII 

CV = not spiked UU/l 

Result Uncer. Date 

Gd 

< 1 
< 1 

< 10 

91MG801 

cv • not spiked UU/l 

3!27 
8/05 
8/11 

MSCAII 

Resyl t Uncer. pate 

Ge 

< I 
< I 

< 10 

91MG8 01 

CV • not opf kod ug/L 

3/27 
8/05 
8/11 

MSCAII 

Ruylt Lalctr. pate 

< I 
< 1 

< 10 

3/27 
8/05 
8/11 

MaNhess 91GAU 04 CALC 

cv = 56.4 t 2.12 llllil/l 

Result Uncer. Date 

80 
61 
61 
61 
62 

5/27 
6/02 
9/18 
9/18 

12/17 

CV = 63.4 t 2.38 mg/L 

Result Unc:er o Date 

58 6 5/20 
67 7 6/23 
69 7 9/18 
69 7 9/18 
68 7 12/17 
68 7 12/17 

CV = 74 t 2.78 mg/L 

Result Uncer. Date 

68 4/15 

CV • 84.6 t 3.18 mg/L 

Result Uncer o Date 

100 10 
w 10 
93 9 
93 9 

HI 91MGB 01 

cv • not spiked ug/L 

5/27 
10/15 
12/17 
12/17 

MSCAII 

Result Uncer. Date 

Hg 

< I 
< I 

< 10 

92GAU 02 

cv ,. not spiked ug/L 

3/27 
8/05 
8/11 

CVM 

Resylt Uncer. pate 

0.1 
0.22 

< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 

0.1 
0.1 

1/30 
1/30 
2/11 
3/09 
3/18 
3/27 
6/08 
9!16 
9/18 
9/18 

10/06 
10/27 
11/03 
11/20 
12/07 
12!24 



> '1:1 
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TABLE E-IV (cont) :;:1 
~ 
)(" 

trJ .... . ..... . , ........ 
I 

Hg (C-) Hg (cont) Hg <cont) Hg ccont) K 91GAIJ 02 .... EM-9 Tr.ce El~ta in Water CV a 2.5 t 0.15 ug/L 3.9 0.4 1/30 3.5 0.5 7115 6.5 0.6 4/23 cv = 9 t 0.4 11111/L 
Ceont) 

4 0.4 1/30 4.2 0.4 7129 6.5 0.6 4/23 Result ~.,.. !21t! 3.8 0.4 1/30 4.2 0.4 7/29 6.7 0.6 4/23 Resylt Uncsr. C•S! 3.9 0.4 1/30 4.2 0.4 7129 6.8 0.7 5/01 2.4 0.2 1/13 3.8 0.4 1/30 4.3 0.4 7129 6.9 0.7 5/01 8.5 2 1/08 
Hg (cont) 1.3 0.2 1/30 4 0.4 1/30 4.2 0.4 7129 7.1 0.7 6/08 8.7 2 1/08 2.4 0.2 2/11 4.1 0.4 1/30 4.1 0.4 8/06 7.3 0.7 6/08 8.6 0.9 3/10 
cv. 1 t 0.06 "'Il 2.3 0.2 2/11 4.5 0.5 2/06 4.2 0.4 8/06 6.5 0.7 6/08 8.8 2 4/06 2.1 0.2 2/12 4.5 0.5 2106 4.2 0.4 8/07 7.4 0.7 6/10 8.8 2 4/06 

!tuult Y!:lr:IC1 !;!•U 2.3 0.2 4/23 4.4 0.4 2106 4.2 0.4 8/11 7.1 0.7 7/15 9 2 4/23 2.3 0.2 4/23 4.5 0.5 2106 3.9 0.4 8/12 7.6 0.8 7/29 7.8 0.8 4/23 
0.99 0.1 1/30 2.4 0.2 5/01 4.6 0.5 2106 4.2 0.4 8/13 7.6 0.8 7129 8.9 0.9 5114 
0.9 0.1 2/13 2.5 0.3 6/08 3.8 0.4 2/06 4.3 0.4 8/14 7.5 0.8 8/11 9 0.9 5/14 
4.1 0.4 3/18 2.6 0.3 10/06 4.1 0.4 2111 3.9 0.4 8/21 6.9 0.7 8/12 8.9 0.9 7106 
4.2 0.4 4/21 2.3 0.2 10/06 4.1 0.4 2/11 4 0.4 8/21 6.8 0.7 8/13 8.9 0.9 7106 
0.5 o. 1 4/23 2.4 0.2 10/06 4.1 0.4 2/11 4.2 0.4 8/21 7.6 0.7 8/14 
0.9 0.1 5/01 2.3 0.2 10/23 4.2 0.4 2111 4 0.4 8/21 7.2 0.7 8/14 
1 o. 1 6/10 2.1 0.2 10/23 4.1 0.4 2111 4.1 0.4 8/21 7 0.7 9/11 K 91GAU 02 ICPES 
1.1 0.1 6/11 2.35 0.2 12/14 4.1 0.4 2111 4.1 0.4 9/11 7.1 0.7 9/11 
0.9 0.1 8/11 2.2 0.2 12124 4.1 0.4 2111 3.8 0.4 9/11 6.8 0.7 9/11 cv z not spiked 11111/L 
1 o. 1 8/14 

4.2 0.4 2/11 4.1 0.4 9/11 7 0.7 9/11 
0. 7"9 o. 1 8/21 cv = 3 t 0.18 ug/L 4.2 0.4 2/11 4 0.4 9/11 6.8 0.7 9/18 Result uncer. Date 
0.85 o. 1 9/11 

4 0.4 2112 4.1 0.4 9/11 6.2 0.6 9/18 
0.8 0.1 9/11 R!SY~t Uncer 1 Oat! 4 0.4 2112 4 0.4 9/11 6.2 0.6 9/18 < 0.4 3/11 
0.8 0.08 10/20 

4 0.4 2/12 3.9 0.4 9/18 7.3 0.7 12/04 0.8 0.3 7/15 
1 0.2 11/18 3 0.3 1/23 4 0.4 2/12 3.9 0.4 9/18 6.9 0.7 12104 < 600 7/16 
1 o. 1 12104 2.5 0.3 2/06 4 0.4 2113 3.9 0.4 9/18 6.9 0.7 12/07 < 1 9/10 
0.8 0.08 12104 3 0.3 2/12 3.9 0.4 2/13 3.9 0.4 9/18 7.3 0.7 12108 3.1 0.3 6/08 3.9 0.4 2/24 3.9 0.4 10/05 6.32 0.6 12114 CV = 4 t 0.26 11111/L 

cv :II 1.5 :t 0.09 ug/L 2.5 0.2 6/10 3.9 0.1 3/06 4.1 0.4 10/06 6.3 0.6 12/24 2.8 0.3 6/10 3.4 0.3 3/18 3.7 0.4 11/20 6.6 0.7 12/24 Result unc:er. oat~: 
Result Uncer. Date 2.9 0.3 6/22 3.9 0.4 3/18 4.1 0.4 12/04 7 0.7 12124 2.2 0.2 7/01 4 0.4 3/18 3.8 0.4 12/07 7.6 0.8 12/24 4.6 0.5 5/20 
1.4 0.2 1/30 2.8 0.3 8/13 4 0.4 3/18 3.8 0.4 12107 6.9 0.7 12/24 4.4 0.5 12/10 
1.1 o. 1 2111 2.7 0.3 9/18 4 0.4 3/26 4.42 0.4 12/08 6.2 0.6 12/24 4.7 0.5 12/15 
1.4 o. 1 3/26 2.8 0.3 10/27 4 0.4 3/26 3.7 0.4 12/14 7 0.7 12/24 
1.5 0.2 3/26 3 0.3 11/02 3.9 0.4 3/27 4 0.4 12114 6.7 0.7 12/24 cv • 4.5 t 0.3 11111/L 
1.5 0.2 4/24 2.9 0.3 11/03 3.8 0.4 3/27 3.8 0.4 12/24 6.7 0.7 12/24 
1.5 0.2 M>8 3.1 0.3 11/06 3.9 0.4 3!27 3.34 0.3 12/24 6.8 0.7 12/24 Resylt Uncer. Date 
1.2 o. 1 8!07 2.7 0.3 11/20 3.9 0.4 3/27 3.5 0.4 12/24 6.8 0.7 12124 
1.5 0.2 8/14 2.8 0.3 11/23 2.1 0.2 3/27 4 0.4 12124 6.3 0.6 12/24 4.7 0.5 6/17 
1.5 0.2 9/11 2.4 0.2 12/07 3.9 0.4 3/27 4.1 0.4 12/24 7.2 0.7 12124 
1.3 0.2 9/18 3.1 0.3 12/11 3.7 0.4 3!27 4 0.4 12/24 6.7 0.7 12124 cv = 6 :t: 0.4 11111/L 
1.4 0.1 11/05 2.5 0.3 12/24 4.2 0.4 4121 4 0.4 12124 1.3 0.1 11/20 4.1 0.4 4/21 3.5 0.4 12124 Result Unc:er. Dgte 
1.6 0.2 12108 cv • 3.5 t 0.21 ug/L 4.2 0.4 4/21 3.3 0.3 12124 Ho 91MG8 01 MSCAN 1.5 0.2 12/24 4.2 0.4 4/21 4 0.4 12/24 5.8 0.6 5/20 
1.5 0.2 12/24 Result Y!J!:!r. Da~e 3.9 0.4 4/21 3.9 0.4 12124 cv :z not spiked ug/L 6.6 0.7 5/21 3.9 0.4 4123 3.9 0.4 12124 6.3 0.1 10/09 

cv :II 2 t 0.12 ug/L 2.9 0.3 1/06 3.9 0.4 4/23 3.6 0.4 12/24 Result YDS:!r • Dgtl: 6.8 0.7 12/15 2.8 0.3 1/06 4 0.4 4/23 4.2 0.4 12124 Res~lt unc:~:r. DgSe 3.2 0.3 2/06 4.1 0.4 4123 3.9 0.4 12/24 < 1 3/27 cv = 8.5 ' 0.4 11111/L 3.3 0.3 2/11 3.9 0.4 4!23 3.8 0.4 12/24 < 1 8/05 
2 0.2 1/13 3.5 0.3 2/11 3.7 0.4 4/23 3.9 0.4 12124 < 10 8/11 Result uncer. Ogte 
2 0.2 1/23 3.6 0.4 2/12 3.7 0.4 4/23 1.7 0.2 2/06 3.2 0.3 3/27 4 0.4 5/01 CV = 6 t 0.36 ug/L 8.5 0.9 12/08 
1.3 0.1 4/21 3.6 0.4 6/11 4 0.4 5/01 In 9114GB 01 HSCAN 1.4 0.2 6/08 3.7 0.4 8/06 4.3 0.4 6/08 Result ~. Date CV=9t0.4 mg/L 
2 0.2 6/08 3.6 0.4 8/13 4.1 0.4 6/08 cv = not spiked ug/L 2.2 0.2 6/10 3.5 0.4 8/14 4.2 0.4 6/08 5.9 0.6 11/18 gesult uncer. Date 
1.8 0.5 8/12 3.3 0.3 9/18 4.2 0.4 6/08 Result Uncer. Date 
2 0.2 8/21 3.6 0.4 9/18 4 0.4 6/08 cv = 7 t 0.41 ug/L 8.4 0.8 6/23 
2 0.2 8/21 3 0.3 10/05 3.8 0.4 6/08 < 1 3/27 9.3 0.9 8!27 
1.8 0.2 10/05 2.7 0.3 10/27 4.1 0.4 6/08 Result ~er. Qat! < 1 8/05 10 1 9!09 
1.7 0.2 10/06 4.1 0.4 11/05 4.2 0.4 6/08 < 10 8!11 9.9 1 9/10 
1.9 0.2 11/03 

4 0.4 6/10 6.8 0.4 2124 1.8 0.2 11/03 cv = 4 ' 0.2 UIIL 4.3 0.4 6/10 6.9 0.4 2/24 CV=12t0.52 mg/L 
2.4 0.2 11/05 4.2 0.4 6/10 5.8 0.6 3/26 Ir 91MG8 01 MSCAN 2 0.02 11!20 Rgy~1 uncr:r~ Datt 3.9 0.4 6!10 5. 7 0.6 3/26 Result uncer. Date 
1.8 0.2 12/11 4.2 0.4 6/11 7 0.7 3127 cv = not spiked UI/L 
1.7 0.2 12/14 3.8 0.4 1/06 4.3 0.4 6!11 7 0.7 3/27 ,, 1 3/23 
2.3 0.2 12124 3.8 ().4 1/06 4.3 0.4 6/11 6.7 0.7 3/27 R~ylt Unci! DaS! ,, 1 5/20 4.4 0.4 1/13 4.6 0.5 6/22 7 0.7 3127 13 1 9/24 

trJ 4.3 0.2 1/13 4.6 0.5 6/25 7 0.7 3/27 < 1 3/27 
I 

3.9 0.4 1/23 3.9 0.4 7/01 7.1 o.7 4/21 < 1 8/05 
en 
en 3.9 0.4 1/23 3.9 0.4 7/01 6.9 0.7 4/21 < 10 8/11 3.9 0.4 1/23 4.1 0.5 7/15 7.1 0.7 4/21 3.9 0.4 1/23 3.4 0.5 7/15 7.1 0.7 4/21 
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EM-9 Trace Ell!lllef"'ts fn ~ater 
(eont) ................ _.. ............. . 

K (cont) 

CV = 16.1 • 0.7 1118/L 

Result Uncer. Date 

16 12/09 

CV = 16.7 • 0.7 1119/L 

Result Unc:er. Date 

17 
16.8 

2 
0.5 

CV = 18.1 • 0.8 mg/L 

Result 

19 
17 
17 
19 

CY=26t 

unc:er. 

1119/L 

9/24 
12/09 

D_ate 

7/15 
7!28 
7/28 
8/05 

Result Uncer. Date 

19 
27 
27 
26 
27 

cv = 32 • 1.4 ov/L 

3/30 
6/19 
8/13 
8/20 
8/24 

Result Uncer. Date 

25 3/11 

cv = 34 • 1.5 ov/L 

Result Uncer. Date 

35 
35 
35 

cv • 40 • 1.72 1118/L 

8/24 
8/27 
9/23 

RestJl t Unc!r· p.te 

32 
39 
39 
42 
42 

3 
4 
4 
4 
4 

CV • 50.2 • 2.16 1118/L 

3/24 
6/11 
7/28 
8/24 
B/31 

Result Unc•r. Date 

39 
48 
46 
54 
54 
57 
46 
50 
44 
50 
50 

4 
10 
5 
5 
5 
6 
5 
5 
4 
5 
5 

3/24 
3/30 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 

K (cont) 

50 
52 
50 
52 
54 
50 
53 
51 
52 
49 
52 
54 
55 
55 
54 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
5 

cv s 54 t 2.3 mg/L 

8/04 
8/05 
8/05 
8/17 
8/17 
8/21 
8/25 
8/25 
8/27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

Result Uncer. pate 

53 12/10 

CV = 60 • 2.6 1119/L 

Result Uncer. Date 

61 6 6/22 
68 7 7/16 
61 6 8/04 
63 6 9/08 
66 7 9/10 

CV • 80 t 3.4 llliJ/L 

Result Uncer. Date 

75 
63 
72 
84 
80 
80 
82 
83 
81 
85 
81 

15 
13 
14 
17 
8 
8 
8 
8 
8 
9 
8 

cv • 100 • 10 1118/L 

1/07 
3/11 
5/20 
5/21 
6/17 
6/17 
8/13 
8!31 
9/23 
9/24 

12/08 

Result Uncer. Date 

100 
87 
83 
90 
67 
85 

100 
97 
70 
89 
84 
87 

100 
88 
88 
89 
93.3 

110 
110 
100 
110 
110 

20 
9 
8 
9 
7 

17 
20 
10 
14 
18 
17 
17 
10 
9 
9 
9 
0.9 

10 
10 
10 
10 
10 

1/07 
3/11 
3/16 
3/23 
3/23 
3/24 
3/30 
4/01 
5/20 
5/20 
5/20 
5/21 
6/11 
6!19 
6/19 
6/22 
6/23 
9/23 
9/23 
9/24 
9/24 
9/24 

TABLE E-IV (cont) 

K (cont) 

CV = 131 • 6 1119/L 

Re$Y.Lt Uncer. 

130 10 
130 10 
150 20 
130 10 
130 10 
140 10 
130 10 
140 10 
130 10 
130 10 
130 10 
180 20 
140 10 
170 20 

l8 91MGB 01 

CV = not spiked ug/L 

Li 

Result 

< 1 
< 1 

< 10 

Uncer. 

92GAU 02 

CV = not spiked mg/L 

Date 

12!08 
12!08 
12!09 
12/09 
12/09 
12!09 
12/09 
12/09 
12/10 
12/10 
12/15 
12/15 
12/15 
12/15 

MSCAN 

Date 

3/27 
8/05 
8/11 

ICPES 

Result Uncer. Date 

< 0.001 
< 0.001 

0.01 
0.003 

6/23 
7/16 

0.003 8/13 
0.003 9/08 

CV s 200 t: 8 ug/L 

Result Uncer. Date 

200 
190 
210 
190 
200 
170 
190 
190 
170 
247 
250 
230 
250 
240 
250 
180 
180 
170 
190 
170 
180 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
30 
20 
30 
20 
30 
20 
20 
20 
20 
20 
20 

CV = 300 • 10 ug/L 

6/23 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/05 
8/05 
8/17 
8/17 
8/25 
8/25 
8/27 
8/31 
8/31 
9/10 
9/14 

.9/14 

Result Uncer. Date 

270 30 12!09 

li <cont) 

CV = 0.2 • 0.01 1119/L 

Result 

0.223 
0.19 
0.18 

uncer. Date 

0.02 7/15 
0.02 7/28 
0.02 9/10 

CV = 0.22 • 0.01 1118/L 

Result Uncer. Date 

0.21 
0.28 
0.2 

0.02 6/19 
0.03 8/06 
0.02 8/31 

CV = 1.6 • 0.07 1119/L 

Result Ur!cer. Date 

1. 7 0.2 6/22 
1. 7 0.2 8/13 
2 0.2 8/24 
1.5 0.2 8!27 
1.5 0.2 9!10 

CV = 3 • 0.13 1119/L 

Result 

3.1 
3 
2.7 
3.7 
2.7 

Unc:er. 

0.3 
0.3 
0.3 
0.4 
0.3 

cv = 4.5 • o.19 ovtL 

Result 

5.5 
4.2 
4.1 
4.2 

unc:er. 

0.6 
0.4 
0.4 
0.4 

cv = 8 • 0.8 ov/L 

Date 

7/15 
7/16 
7/28 
8/24 
9/10 

Date 

8/24 
8/27 
8/31 
9/08 

Result Uncer .__ O_ate 

7.8 0.8 9/24 

cv • 10 t 0.4 111!11/l 

Result Uncer. Date 

9.1 0.9 12/09 
9 0.9 12/09 

Li 92GAU 02 I CPIIS 

cv = not spiked ug/l 

Result Uncer. Date 

<200 
< 1 

CV=50•2 ug/L 

8/31 
12/18 

Result lJncer. Date 

55 
41 

6 
5 

11/25 
11/25 

Li <eont) 

CV = 135 t 6 ug/L 

Result Uncer. Date 

180 30 12!03 

CV = 0.24 • 0.01 1119/L 

Result Uneer. 

0.11 0.01 
0.15 0.01 
0.15 0.03 

Date 

12/11 
12/11 
12/17 

l i 91MGB 01 MSCAN 

cv = not spiKed ug/L 

Lu 

Result Uncer. Date 

< 10 
< 1 

< 100 

91MGB 01 

3/27 
8/05 
8/11 

MSCAll 

CV = not spiKed ug/l 

Mg 

Result Uncer. Date 

< 1 
< 1 

< 10 

92GAU 02 

3!27 
8/05 
8/11 

FAA 

CV = not spiKed mg/l 

Result Uncer. Date 

< 0.25 4/23 

CV • 5 • 0.2 OV/L 

Result Uncer. Date 

5 0.5 1/08 
4.6 0.5 1/08 
5 0.5 3/10 
5.1 0.5 4/06 
5.1 0.5 4/06 
5 0.5 4/23 
4.9 0.5 5/13 
5.1 0.5 5!27 
5 0.5 7/02 
5 0.5 7/02 

Mil 92GMJ 02 I CP£5 

CV = not spiked 111/L 

Result Uncer. Date 

< 0.02 
< 10 
< 0.06 
< 0.06 
< 0.06 

CV • 253 • 11 ug/L 

6/23 
7/16 
8/27 
9!09 
9/10 

ResuLt Uncer. Date 

210 40 4/23 

Mg (cont) 

cv = 1.99 t 0.08 IIIQ/l 

Result 

1.9 
1.9 

Uncer . 

0.2 
0.2 

CV=3.12t0.13 mg/L 

Result Unc:er. 

3.3 0.3 

CV = 3.8 • 0.2 1119/L 

D_ate 

12/08 
12/09 

Date 

3/23 

Result Uncer. Date 

3.9 0.4 6/22 
3.8 0.4 7/16 
3.8 0.4 8/04 
4 0.4 9/08 
4 0.4 9/10 

CV = 4 • 0.22 1119/L 

Result Uncer. Date 

5. 7 0.6 5!20 
4.4 0.4 6/02 
4.1 0.4 9/24 
4.3 0.4 12/15 

CV = 4.4 • 0.2 1119/L 

Result Uneer. Date 

4.4 
4.3 
4.1 
4.2 

0.4 
0.4 
0.4 
0.4 

CV = 4.5 • 0.24 1119/L 

3/11 
8/13 
8/31 
9/24 

Result Uncer. Date 

4.8 0.5 6/17 

CV = 5 • 0.2 1119/L 

Result uncer. Date 

5.4 0.5 5/20 

CV • 6 • 0.32 1119/L 

Result Uncer. Date 

6.9 0.7 5!20 
7 0.7 5/21 
6.62 0.02 10/09 
6.4 0.6 12/15 

CV = 7.6 t 0.3 mg/L 

Result Uncer. Date 

7.5 0.8 12/10 

CV = 9.2 t 0.4 mg/L 

Result Uncer. pate 

9.2 0.9 3/11 
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Ng Ccont) 

CV = 9.6 • 0.4 1110/L 

R:esul t !Jncer. Date 

9.3 
9.4 

0.9 
0.9 

9/23 
12/08 

CV s 9.9 t 0.4 mg/L 

Result 

9.4 
9.3 

10 
9.5 

cv = 10 t 

Uneer. Pete 

mg/L 

0.5 
0.9 
1 
1 

4/23 
7!28 
8/24 
8/31 

Result Uncer. Date 

10 
10 
10 
9.5 

10 
10 
10 
11 
11 
11 
11 
11 
10 
10 
10 
9.9 

10 
9.9 
9.8 
9.6 
9.6 
9.6 

CV = 10.11 • 0.43 mg/L 

Result uncer. 

10 1 
10 1 
10 1 
10 1 
10 1 
10 1 
9.8 1 
9.7 1 

10 1 
9 0.9 

10 1 
10 1 
10 1 
10 1 
9.7 1 

10 1 
9.8 1 

10 1 
10 1 
9.7 1 
9.3 0.9 
9.8 1 

1/07 
3/11 
3/16 
3/23 
3/23 
3/24 
3/30 
4/01 
5/20 
5/20 
5/20 
5/21 
6/11 
6!19 
6/19 
6/22 
6/23 
9/23 
9/23 
9/24 
9/24 
9/24 

Date 

3/24 
3/30 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8!17 
8/17 
8!21 
8/25 
8/25 
8/27 
8/31 
8/31 

Ng (cont) 

11 
11 
11 
11 

CV = 16 • 0.69 1110/L 

9!10 
9/10 
9/14 
9/14 

Result Uncer. Date 

16 
17 

CV = 16.3 • 0.7 mg/L 

3/11 
12/10 

Result Uncer. Date 

17 
17 
16 
16 
17 

CV = 20 • 0.8 nog/L 

3/30 
6/19 
8/13 
8/20 
8/24 

Result Uncer. Date 

20 
21 

2 
2 

CV = 20.4 • 0.9 nog/L 

7/15 
9/10 

Result Uncer. Date 

21 
21 

CV = 24 • 2.4 11111/L 

3/24 
6/11 

Result Uncer. Date 

~ 
v 
a 
~ 
~ 
~ 
23 
~ 
~ 
~ 
23 
23 
23 
~ 
23 
~ 
~ 
~ 
~ 
~ 
23 
~ 
23 
~ 
~ 
~ 
~ 
~ 
~ 

CV = 26 • 1.1 mg/L 

5/20 
5/21 
6/19 
6!22 
7/15 
7/16 
7/16 
7!16 
7/16 
7/28 
7/28 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/05 
8!17 
8/17 
8/25 
8/25 
8/27 
9/10 
9/10 
9/14 
9/14 

Result Uncer. Date 

27 1/07 

TABLE E-IV (cont) 

Mg Ccont) 

CV•28•1 "'1/l 

Result Uncer. Date 

28 
27 
28 
28 
28 

CV "" 40 t 4 mg/L 

8!24 
8/27 
9/23 
9/24 

12/09 

Result Uncer. Date 

42 
45 
40 
40 

CV=80•3 mg/L 

5/20 
5/21 
6/17 
6/17 

Result Uncer. Date 

81.9 4.1 

CV • 129 :t 6 mg/L 

Result Uncer. 

130 10 
130 10 
130 10 
130 10 
120 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
120 10 
130 10 
120 10 

Mg 92GAU 02 

CV = 100 :t 10 ug/L 

Result Uncer. 

100 10 
100 10 
81 8 

120 10 
60 6 
75 8 

120 10 
120 10 
74 7 

120 10 

CV • 1.99 • 0.08 nog/L 

Result Uncer. 

2.1 0.2 
2 0.2 

4/23 

Date 

12/08 
12/08 
12/09 
12/09 
12/09 
12/09 
12/09 
12/09 
12/10 
12/10 
12/15 
12/15 
12/15 
12/15 

ICPMS 

Date 

10/29 
10/29 
12!15 
12/15 
12/15 
12/15 
12/15 
12!15 
12/15 
12/15 

Date 

12/11 
12/11 

lin 91GMJ 02 I CPU 

cv • not spiked 111/L 

R:esul t lW!cer. Pete 

0.003 
< 0.01 
< 2 

0.001 3!24 

cv • 7 t 0.3 Ulll 

6/11 
7/16 

Result Uncer. Pete 

4/23 

CV = 40 • 1.7 ug/L 

Result Uncer Date 

41 11/19 

CV=80•3 ug/L 

Result Unc:er. Date 

80 3/11 

CV = 100 t 4 ug/L 

Result Uncer. Date 

106 10/21 

CV • 200 • 9 ug/L 

Resylt Uncer. Date 

184 
205 
200 

9 
4 

20 

4/23 
11!19 
12/09 

CV = 340 • 10 ug/L 

Result Uncer. Date 

350 70 1/07 

CV = 560 • 20 ug/L 

Result Uncer. Date 

550 60 3/11 

CV = 800 • 34 ug/L 

Result Uncer. Date 

830 10/21 

CV = 900 • 40 ug/L 

Result Unci[. Date 

930 90 3/23 

CV = 0.06 • 0.002 11111/L 

Result 

0.065 
0.06 

< 0.06 
0.06 

Uncer. Date 

0.007 6/23 
0.006 8/27 

9!09 
0.006 9/10 

Jtn (cent) 

cv z 0.1 t 0.004 111/l 

Rnul t Uncer. pate 

0.097 0.01 7!15 
0.095 0.009 7/28 
0.095 0.009 7/28 
o. 1 0.01 8/05 

CV • 0.16 • 0.007 0111/L 

Result Uncer. Dett 

o. 16 0.02 8/24 
o. 16 0.02 8/27 

CV • 0.2! • 0.01 11111/L 

Result Uncer. Dete 

0.27 0.03 7/15 
0.2! 0.03 9/10 

cv = 0.48 • 0.02 11111/L 

Result Vnet.r. Date 

0.51 0.05 3/30 
0.5 0.05 6/19 
0.47 0.05 8!13 
0.46 0.05 !/20 
0.49 0.05 8/24 

cv .. 0.6 :t 0.02 ~~g/l 

ReJut t Uncer. Date 

0.56 0.06 7/2! 
0.61 0.06 8/24 
0.59 0.06 8!31 

CV = 0.8 t 0.03 mg/L 

Result Uncer. Date 

0. 79 0.08 3!1 1 
o. n o.08 et13 
0. 79 0.08 8/31 

CV z 0.96 t 0.04 lllg/L 

Result Unc:er. Date 

0.87 0.09 6/22 
1 o. 1 7/16 
0.93 0.09 8/04 
0.94 0.09 9/08 
0.94 0.09 9!10 

CV s 2 :t 0.2 1118/L 

Result Unc:er. Date 

2.5 0.3 6/11 

cv = 3 • 0.1 111!1/L 

Result Uncer. Date 

2.82 0.14 4/23 

CV = 4.8 • 0.5 mg/L 

Rnult Unc:er. Date 

5.2 0.5 6/19 
4.7 0.5 6/22 
5.4 0.5 7/16 

Jtn (Cent) 

4.! 
4.! 
5.3 
4.82 
4.! 
5.2 
4.7 
5 
5.1 
5.1 
5.2 
4.! 
4.9 
5 

0.5 7/16 
0.5 7/16 
0.5 7/16 
0.45 7/28 
0.5 7/28 
0.5 7/29 
0.5 7/29 
0.5 !/04 
0.5 !/04 
0.5 !/05 
0.5 !/05 
0.5 8/17 
0.5 !/17 
0.5 !!25 

5 
4.! 
4.9 
4.9 
4.8 
4.8 
5.01 

0.5 !/~ 
0.5 !/27 
0.5 9!10 
0.5 9/10 
0.5 9/14 
0.5 9/14 
0.03 10/21 

CV • 5 • 0.22 11111/L 

Result Uncer Date 

5 0.5 
5.1 0.5 
5.3 0.5 
4.! 0.5 
5.29 0.5 
5.1 0.5 
4.! 0.5 
4.7 0.5 
4.4 0.4 
4.9 0.5 
4.8 0.5 
4.9 0.5 
4.9 0.5 
4.9 0.5 
4.9 0.5 
5 0.5 
4.8 0.5 
5.1 5.1 
5.1 0.5 
4.9 0.5 
4.9 0.5 
4.7 0.5 
4.9 0.5 
5 0.5 
4.8 0.5 
5 0.5 

CV = 10 t 1 111!1/L 

Result 

10 
11 
9.7 

11 
11 
10 
11 
10 
9.53 
9.52 

11 
10 
10 
9.4 

10 
9.83 

10 
9.6 

Uncer. 

2 
1 
1 
1 
1 
1 
1 
1 
0.48 
0.48 
1 
1 
1 
0.9 
1 
0.01 
1 
1 

3/24 
3/30 
7/16 
7!16 
7/16 
7/16 
7/2! 
7/28 
7/29 
7/29 
!/04 
8/04 
8/05 
8!05 
8/17 
8/17 
8/21 
8/25 
8/~ 
8/27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

Date 

1/07 
3!11 
3/16 
3/23 
3/23 
3/24 
3/30 
4/01 
4/23 
4/24 
6/11 
6/19 
6/19 
6/22 
6/23 

10/21 
12/09 
12/09 
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Mn 91GAU 02 ICPIOS 

cv = not spiked ug/L 

Result Uncer, Date 

< 1 
< 5 
< 1 

CV z 6 t 0.6 ug/L 

1/10 
10/16 
11/ZO 

Result Uncer_..__ Date 

6.4 
5.2 

1 
0.5 

CV • 10 t 0.4 ug/L 

1/07 
1121 

Result Unc:er. Date 

8.3 
11 

< 6.3 

CV z 11 t 0.5 ug/L 

Z/27 
3/20 
9121 

Result Uncer. Date 

13.4 
11 

CV • 11.5 t 0.5 ug/L 

6{02 
10{21 

Result Unctr. Date 

8.6 12/03 

CV s 20 t 0.9 ug/L 

Result Uncer. Date 

15 

CV•46t2 ug/L 

9{02 

Result Uncer. Dote 

44 12/18 

CV • 48 t 2.1 ug/L 

Rnylt \Jnctr· Pete 

49 3/ZZ 

CV•50t5 ug/L 

Result Unctre Date 

58 9 3/ZO 

CV•65t3 ug/L 

Rnylt tJnctr. Datt 

< zoo 8131 

Mn (eont) 

CV = 100 t 10 UIIIL 

Resyt t Uncer. Date 

84 
140 
87 

110 
97 
89 
88 
91 
94 
90 

8 
10 
9 

10 
10 
9 
9 
9 
9 
9 

2/28 
4/24 
4124 
6{02 

10{06 
10{06 
12{15 
12t15 
12t15 
1Z/15 

CV = 0.06 t 0.002 11111/L 

Result Uneer. Date 

0.05 0.005 4/24 
0.06 0.006 4/24 

CV • 1.8 t 0.08 11111/L 

Result Uncer. Qttt 

Mn 

1.8 
1.6 
1.8 

0.2 
0.2 
0.4 

91-01 

CV • 100 t 10 UIIIL 

1Z/11 
1Z/11 
12{17 

MSCAII 

Resut t Uncer. O!tt 

100 zo 
100 20 
100 20 

Mo 92GAU 02 

cv • 8 t 0.3 UIIIL 

3/27 
8/05 
8/11 

ICP£5 

Rnult Uncer. Date 

7 10{21 

CV•24t1 ug/L 

RftUt t ttgr Ottf 

23 10{21 

CV•30t1 ug/L 

Rnutt Unc•r. D•t• 

59 4/23 

CV • ZOO t 9 UIIIL 

R!!Ul t Unc•r. Dttt 

Z05 11/19 

CV • 300 t 13 ug/L 

Rnylt lJnctr. Date 

330 
3ZO 
280 
280 

30 
30 
30 
30 

6{19 
8/13 
8/ZO 
8{27 

TABLE E-IV (cont) 

Mo <eont> 

CV • 500 t 21 ug/L 

Result Unc:er. Date 

510 10 11/19 

CV • 599 t 26 ug/L 

Result uncer. Date 

640 
680 
600 
640 
570 

60 
70 
60 
60 
60 

CV • 999 t 43 ug/L 

6/23 
7/16 
7/28 
8/13 
8/27 

Result Uncer. Date 

1000 
1100 
1100 
1000 
1000 

100 
100 
100 
100 
100 

CV = 2 t 0.09 mg/L 

6/22 
7/15 
7/16 
7/28 
8/05 

ResuLt Uncer. Date 

2.07 
2.1 
2 
2.1 
2.1 

0.1 
0.2 
0.2 
0.2 
0.2 

CV • 2.02 t 0.09 11111/L 

4/23 
7{15 
7128 
9{08 
9/08 

Resylt Uncer. Pete 

2.1 0.2 12/09 

CV • 3 t 0.13 11111/L 

Retult Unctr. Dati 

3.3 
3.3 
2.8 
2.8 

0.3 
0.3 
0.3 
0.3 

CY • 4 t 0.17 fii8/L 

8/24 
8124 
8/31 
8131 

Result Uncer. Date 

4.4 
4.3 
4.3 
4.3 

cv • 10 t 1 11111/l 

0.4 
0.4 
0.4 
0.4 

8/24 
9/10 
9{10 
9/10 

Result Uncer. Dttt 

10 1 6/19 
10 1 6/19 
10 1 6/22 
10 1 6/23 
9.67 0.08 10/21 

10 1 12109 
9.8 1 12109 

CV • 10.1 t 0.4 11111/L 

Rnul t lJnctr Date 

9.95 0.49 4/23 

Mo (cont) 

CV = 32 t 3.2 11111/L 

Result Uncer. Date 

Mo 

n 
B 
~ 
B 
D 
~ 

B 
~ 
~ 
~ 
n 
~ 
~ 
n 
30 
30 
n 
~ 

30 
28 
~ 
~ 
~ 
B 
~ 
33.1 

4 
3 
4 
3 
4 
3 
3 
3 
4 
3 
4 
4 
3 
4 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
0.1 

91GAU 02 

cv = not sp; ked ug/L 

6/19 
6/22 
7{t6 
7/16 
7{16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/05 
8{05 
8/17 
8/17 
8/21 
8/21 
8/25 
8{25 
8/27 
8{31 
8{31 
9{10 
9/10 
9{14 
9{14 

10/21 

ICPIOS 

Result Uncer. Date 

< 1 
< 1 
< 0.2 

CV • 5 t 0.5 ug/L 

1/28 
1/28 

12{03 

Result uncer. Date 

3/22 

CV • 10 t 0.4 ug/L 

Result Uncer. Pete 

10 9{02 

CV • 15 t 0.6 ug/L 

Result tJncer. Date 

< zoo 8/31 

CV • 16 t 0.7 ug/L 

Raul t lJncer. Date 

15 1/28 

CV • 28.~ t 1.2 ug/L 

RftUlt lJnctr. Dote 

28 12{18 

CV•30t3 UIIIL 

Reaylt lJnctr. Pitt 

32 
~ 

1/06 
3/22 

Mo (eont) 

CV = 38 t 1.6 ug/L 

Result Uneer. 

40 
41 

Date 

10{16 
11/20 

CV=40t4 ug/l 

Result Uneer, Date 

46 7 1/09 
38 4 9!21 

CV • 42 t 1.8 ug/L 

Result Uneer. Date 

39 2/27 

CV=90t4 ug/l 

Result Uneer. Date 

84 
96 

8 
10 

6/02 
10/ZO 

cv • 100 t 10 UQ/l 

Result uncer Date 

86 
110 
120 
130 
95 

130 
110 
110 
120 
130 

9 
10 
10 
10 
10 
10 
10 
10 
10 
10 

2{28 
6{02 

12{15 
12{15 
12{15 
12{15 
12!15 
12{15 
12/15 
12/15 

cv :& 1 t 0.04 11111/l 

Result Uncer Date 

0.96 
0.94 
1.1 

o. 1 8/31 
0.09 8{31 
0.1 8131 

CV • 6 t 0.3 11111/L 

Mo 

Resut t unctr pete 

7.5 
7.6 
7.5 

0.7 12/11 
0.8 12/11 
1.5 12/17 

91-01 MSCAII 

CV • 100 t 10 UIIL 

Rnyt t Uncer pete 

100 zo 
100 zo 
98 zo 

No 92GAU 02 

CV • 7.2 t 0.3 11111/L 

3/27 
8{05 
8{11 

FAA 

Rnylt \fttr. Q1tt 

6.5 0.7 4/23 

Na (cont) 

CV = 130 t 5.6 11111/L 

Result Uneer . 

1~ 10 
140 10 
130 10 
1£t0 10 
140 10 
130 10 
120 10 
130 10 
130 10 
130 10 

No 91GAU 02 

cv = not spiked 1118/l 

Result Uneer. 

< 0.05 
< 0.01 
< 0.004 

10 10 
< 0.01 
< 0.01 
< 0.01 

cv • 149 t 6 ug/l 

Date 

1/08 
1/08 
3/10 
4/06 
4/06 
4/23 
5{13 
5/13 
7106 
7106 

ICPES 

Date 

1/07 
3/30 
6/19 
7/16 
8/13 
8/ZO 
8/24 

Result uneer. Date 

160 20 4/23 

CV•1.19t0.05 og/L 

Rnul t Uncer Date 

1.2 
1.4 
1.2 
1.3 
1.2 

0.1 
0.1 
o. 1 
0.1 
0.1 

CV • 1.99 t 0.08 IIIGIL 

6/22 
7/16 
8/04 
9!08 
9/10 

Rnul t Uncer. Dote 

2 
2 
2 
2.1 

0.2 
0.2 
0.2 
0.2 

cv • 2 t 0.09 118/l 

3/11 
8{13 
8/31 
9/24 

Result uncer. Date 

2 
2.1 
2 
2 
2 

0.2 
0.2 
0.2 
0.2 
0.2 

CV • 2.98 t 0.1 11111/L 

3{11 
5/ZO 
5/21 
6/17 
6/17 

Result Uncer. Date 

3.1 0.3 12/09 

CV • 4.4 t 0.2 118/L 

Rnyl t Uneer. Date 

5 
4.5 

0.5 
0.5 

7/15 
9{10 
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CV • 4.97 t 0.21 IIIIIL 

Ruul t Uncer. Dttt 

5.2 
5 
5.4 
5.5 
4.9 
5.4 
5.3 
5.6 
4.7 
5.1 
5.1 
5.1 
5 
5 
5.2 
5 
5.1 
5.2 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5 
5.1 

0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

CV = 5.2 t 0.2 11111/L 

3/24 
3/30 
7/16 
7!16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/21 
8/25 
8/25 
8/27 
8/31 
8/31 
9!10 
9/10 
9!14 
9/14 

Result Uncer. Date 

5.2 
5.1 

0.5 
0.5 

CV = 5.6 t 0.2 11111/L 

3/24 
6/11 

Result Uncer. Date 

5.9 0.6 9/24 
5.8 0.6 12/09 

CV = 6 t 0.6 11111/L 

Result U!"!C!r. Date 

6.5 0.7 12!10 

CV • 7.2 t 0.3 1111/L 

Result Uncer. Date 

6.7 
7.4 
7.3 
7.3 

0.7 
0.7 
0.7 
0.7 

CV = 7.9 t 0.3 11111/L 

6/23 
8/27 
9!09 
9/10 

Result Uncer. Date 

8.2 
8.1 
8.3 

0.8 
0.8 
0.8 

8/24 
8/27 
9!23 

N1 (cont) 

cv • 9.9 :t 0.4 1111/l 

Reaul t Uncer Dttt 

9.6 0.5 
9.8 1 

CV • 10 :t 1 mg/L 

4/23 
5/20 

Reaul t Uncer. Dtte 

10 
10 
9.5 

10 
10 
10 
10 
11 
8.8 
9.6 
9.7 
9.3 
9.5 

11 
9.2 
9.1 
9.7 
9.8 

11 
11 
11 
11 
11 

2 
1 
1 
1 
1 
1 
1 
1 
0.9 
1 
1 
0.9 
1 
1 
0.9 
0.9 
1 
1 
1 
1 
1 
1 
1 

CV = 11.9 t 0.5 11111/L 

1/07 
3/11 
3/16 
3/23 
3/23 
3/24 
3!30 
4!01 
5/12 
5/20 
5/20 
5/20 
5/21 
6/11 
6/19 
6/19 
6/22 
6/23 
9/23 
9/23 
9/24 
9/24 
9/24 

Result Uncer. Date 

12 12/08 

CV • 13.6 :t 0.58 1151/L 

Result Uncer. Date 

14 3/23 

cv • 15.9 • 0.66 llllfl 

Result Uncer. Date 

21 
17 

CV • 16.7 t 0.7 11111/L 

5/20 
12/15 

Result Ur)cer. Date 

17 
17 
17 

CV • 17.9 t 0.75 og/L 

7/28 
8/24 
8/31 

Result Uncer. Date 

18 
19 
19 
19 

CV • 18.9 t 0.8 111!1/L 

Result Uncer. 

19 

5/08 
6/17 
9/23 

12/08 

Date 

12/10 

TABLE E-IV Ccont) 

Na Ccont) 

CV • 19.9 :t 0.9 111/L 

Rnul t uncer. pate 

19.3 
22 
20 
21 
20 

0.9 
2 
2 
2 
2 

CV :s 20 :t 0.86 lllfii/L 

4/23 
7/15 
7/28 
7!28 
8/05 

Result Uncer. Date 

20 3/11 

CV • 23.9 t 1 11111/L 

Result Uncer. Date 

26 
25 
25.5 
26 

CY = 28 t 3 mg/L 

3 
3 
0.2 
3 

5/20 
5/21 

10/09 
12!15 

Result Uncer. Date 

31 

CV = 129 :t: 6 mg/L 

Result Uncer. 

130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 
130 10 

Nb 91MGB 01 

CV = not spiked ug/L 

9/24 

Date 

12/08 
12!08 
12!09 
12/09 
12!09 
12/09 
12/09 
12/09 
12/10 
12!10 
12!15 
1U15 
12/15 
12/15 

MSCAN 

Result Uncer. Date 

< 1 3/27 
< 1 8/05 

< 10 8/11 

Nd 91MGB 01 MSCAN 

CV • not spiked ug/l 

Result 

< 1 
< 1 

< 10 

Uncer. Date 

3!27 
8!05 
8/11 

NH3-N 91GAII 04, 92GAU 04 FIA 

CV • 456 t 46 ugtL 

Rnult UncJr. Date 

400 40 4/10 

CV • 500 t 50 ug/L 

Result lJnctr. Date 

500 
500 

50 
50 

CV • 1.06 t 0.1 11111/L 

3!06 
3/06 

Result IJncer. Rate 

0.92 0.09 4/10 

cv • 1.52 t 0.15 IIIIIL 

Result Uncrr. Date 

1.42 0.1 1/27 
1.42 0.1 1/27 

NH3·N 91GAU 04 IC 

cv • 0.6 • 0.06 11111/L 

Result Uncer. Date 

0.6 0.06 1/30 
0.6 0.06 1/30 

N i 93GAU 02 FAA 

CV = 201 t 9 ug/L 

Result Uncer. Date 

190 20 10/26 

CV = 262 • 11 ug/L 

Result Uncer. Date 

270 
270 
280 
280 
280 
260 
260 

30 
30 
30 
30 
30 
30 
30 

CV = 433 t 19 ug/L 

6/25 
6/25 
6/30 
6/30 
6/30 
7!01 
7/01 

Result Unctr· Date 

430 
440 
430 
430 
430 

40 
40 
40 
40 
40 

cv = 550 • 24 "'ll 

2/06 
2/06 
2!07 
3/12 
3/12 

Result Uncer. Date 

540 50 7/01 

Nf (cant) 

CV :11 650 t 30 ug/L 

Result Uncer, Datt 

660 70 
660 70 

CV • 800 t 34 ug/L 

8/31 
8/31 

Result Uncer Date 

810 80 2/05 

CV • 1200 t 52 ug/L 

Resyl t Uncer Date 

1200 100 5/05 

CV = 1 t 0.04 11111/L 

Result Uncer. Date 

0.98 0.09 7/02 
0.93 0.09 7/02 
1.1 0.1 8/10 
1.1 0.1 8/10 
1.1 0.1 8/21 
1 0.1 8/21 
1 0.1 8/31 
1 0.1 8/31 
0.95 0.09 10/26 
1.1 0.1 12/04 
1.1 0.1 12/09 
1 0.1 12/09 

cv • 1.31 t 0.06 IIIIIL 

Result Unc:er. pate 

1.4 0.1 8/21 

CV = 1.5 t 0.15 og/L 

Result uncer. Date 

1.5 0.2 1/06 

CV = 1.51 t 0.06 11111/L 

Result lJncer. Date 

1.4 0.1 10/26 

Ni 91GAU 02 JCP£5 

cv z not spiked 111(1/L 

Result Uncer. Date 

< 0.04 
< 0.003 
< 5 

J.006 
0.006 

< 0.01 
< 0.01 
< 0.01 

CV•40t2 ug/l 

3/17 
7!15 
7/16 

0.004 7/28 
0.004 7/28 

8/05 
11!09 
11/09 

Result Uneer Date 

84 
40 

4 
10 

4!23 
11/19 

N1 <cont) 

CV ,. 500 :t 20 ug/L 

RUUl t Unc![ • Dttt 

530 50 
530 50 
530 50 

CV • 600 t 30 ug/L 

9/24 
10!26 
12/09 

Result Uncer. Date 

620 60 3/23 

CV • 653 t 28 ug/L 

Result Uncer. Date 

664 20 11/19 

cv • 800 :t 80 ug/l 

Result Uncer. Date 

880 90 5/21 

CV • 1108 :t 48 ug/L 

Result Uncer. Date 

1100 100 12/08 

CV • 0.4 • 0.02 11111/L 

Result 

0.42 
0.43 

Uncer_.L Date 

0.04 12/08 
0.04 12/10 

cv :II 0.5 :t 0.02 mg/l 

Result Uncer. Date 

0.55 
0.52 
0.48 
0.49 
0.51 
0.5 
0.51 
0.51 
0.47 
0.5 
0.54 
0.55 
0.53 
0.52 
0.54 
0.56 
0.54 
0.54 
0.53 
0.56 
0.55 
0.53 
0.51 
0.54 
0.53 
0.53 
0.53 
0.54 

0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.06 
0.05 
0.05 
0.05 
0.06 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

3/24 
3!31 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7!29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8!17 
8!17 
8/21 
8/25 
8/25 
8!27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 
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EM~9 Trace Ele.ents in Water 
(cont) 

Ni (cont) 

CV = 0.6 • 0.03 11111/L 

Result 

0.61 
0.62 
0.65 
0.65 

Uneer. Date 

0.06 3/17 
0.06 8/13 
0.07 8/31 
0.07 9/24 

CV • 0.8 • 0.03 11111/L 

Result 

0.76 
0.8 
0.85 
0.9 
0.87 

Uncer. Date 

0.08 6/22 
0.08 7/16 
0.08 8/04 
0.09 9/08 
0.09 9/10 

CV = 1 • 0.04 11111/L 

Result Uncer. Date 

0.1 8/17 

CV = 1.68 • 0.07 1011/L 

Resul_t Unc:er. Date 

1.7 0.3 1/07 

CV = 2 :t 0.09 IRSI/L 

Result Uns:er. Date 

1.6 0.2 5/08 
2.1 0.2 6/11 
2 0.02 7/28 
2.2 0.2 8/24 
2.1 0.2 8/31 
1.8 0.2 12/02 
2.2 0.2 12/04 
2.1 0.2 12/15 

CV = 2.5 • 0.3 11111/L 

Result Uncer. Date 

2. 7 0.3 5/20 

CV • 2.7 • 0.1 11111/L 

Result Unctr· Date 

2.7 0.3 12/10 

CV • 3.6 • 0.2 11111/L 

Resylt uncer, Date 

3.8 
3.7 

0.4 
0.4 

9/23 
12/08 

Nt <eont) 

CV = 3.8 • 0.2 lllli/L 

Result unc:er. Date 

•• 1 0.4 3/31 
3.9 0.4 6/19 
3.9 0.4 8/13 
4 0.4 8/20 
4.2 0.4 8/24 

CV = 4 • 0.2 lllli/L 

Result Unc!-r. ·-~ 

4.7 0.2 4/23 
4.4 0.4 6/19 
4 0.4 6/22 

0.4 7/16 
3.g 0.4 7/16 
4.2 0.4 7/16 
4.1 0.4 7/16 
4 0.4 7/28 
4.2 0.4 7!28 
4.6 0.5 7/29 
4 0.4 7/29 
4.5 0.5 8/04 
4. 7 0.5 8/04 
4.5 0.5 8/05 
4.5 0.5 8/05 
4.5 0.5 8/17 
4.4 0.4 8/17 
4.5 0.5 8/25 
4.5 0.5 8/25 
4.3 0.4 8/27 
4.3 0.4 9/10 
4.3 0.4 9/10 
4.4 0.4 9/14 
... 3 0.4 9/14 
4.4 0.4 10/26 
3.9 0.4 11/25 
3.9 0.4 11/25 

cv. 4.2 '.).2 .. ,. 

Result Uncer. Date 

4.4 0.4 12/15 

CV = 4.6 t 0.2 IIIQI/L 

Result Uncer. D'!!J: 

4.5 
5 

CV • 5 • 0. 5 11111/L 

0.5 
0.5 

7{1S 
9/10 

Result uncer. Date 

5 
5.1 

0.5 
0.5 

CV • 5.2 • 0.2 11111/L 

3/23 
6/11 

Rttult Uncer. Dete 

5.2 0.5 11/25 

CV • 5.5 • 0.6 11111/L 

Rnult Uncer. Date 

6 
5.9 

0.~ 
0.6 

.. ,:, 
5/lO 

TABLE E-IV (cont) 

Ni Ccont) 

CV s 5.52 t 0.24 rng/L 

Result 

5.8 
5.3 

Unc:er. 

0.6 
0.5 

Date 

3/24 
6!11 

cv s 5.6 t 0.2 mulL 

Result 

6.1 
6 
5.9 

uncer. 

0.6 
0.6 
0.6 

Date 

8/24 
8/27 
9/23 

CV = 6 :t 0.6 mg/L 

Result Uncer. Date 

6.5 0.7 11/13 

cv = 6.2 :t: 0.3 mgj'l 

Result Uncer. __ Date 

6.6 0. 7 12/15 

CV • 6.4 • 0.3 lllli/L 

Result uncer. Date 

6.2 
6.9 
6.9 
7 

0.6 
0.7 
0.7 
0.7 

6/23 
8/27 
9/09 
9/10 

CV • 6.8 • 0.29 lllli/L 

Result Uncer. Date 

6.7 0.7 3/17 

CV = 7 • 0.3 mg/L 

Result U~er. Date 

7.1 
7.4 

0.8 
0.7 

4/23 
12/09 

cv • 10 :t 1 mg/l 

Result 

9.8 
10 
10 
10 
10 
11 
11 
11 
10 
9.83 

10 
11 
11 
11 
11 
9.8 

10 
10 
9.6 

11 
11 
11 
11 
11 
11 

uncer. Date 

2 1/07 
1 3/16 
1 3/23 
1 3/23 
1 3/23 
1 3/24 
1 3/30 
1 4/01 
0.5 4/23 
0.49 4/24 
1 5/12 
1 5/20 
1 5/20 
1 5/20 
1 5/21 
1 6/11 
1 6/19 
1 6/19 
1 6/22 
1 6/23 
1 9/23 
1 9/23 
1 9/24 
1 9/24 
1 9/24 

Nt (eont) 

11 
11 
11 
9.8 

10 
11 
10 
11 
9.7 

10 
10.9 
9.8 

10 
10 
10 
10 
10 
9.8 

11 
10 
9.8 

11 
11 
10 
10 
11 
9.7 

CV = 20 • 0.9 lllli/L 

10/26 
10/26 
11/09 
11/09 
11/09 
11/13 
11/13 
11/25 
11/25 
12/04 
12/04 
12/08 
12/08 
l:t::/08 
12/08 
12/09 
12/09 
12/09 
12/09 
12/09 
12/09 
12/10 
12/10 
12/15 
12/15 
12/15 
12/15 

Result uncer. Date 

21 5/08 

Ni 92GAU 02 ICPMS 

cv = not spiked ug/l 

RHult Unc_M. Date 

12/11 

cv • 10 t 0.4 ug/l 

Result uncer. Date 

67 4/27 

CV = 37 • 1.6 ug/L 

Result Unc;er Date 

< 200 
27 

CV•50•5 ug/L 

8!31 
10/19 

Result !Jnc•· Dttt 

38 
43.4 
38 
43.4 
52 
54 

CV•91t4 ug/L 

4 
4 
4 
4 
5 
5 

3/09 
3/09 
3/09 
3/09 
5/06 
5/06 

Result Uncer pate 

150 20 4/27 

Ni (cont) 

cv • 100 • 10 ug/L 

Result Unc:er. Date 

89 9 1/08 
94 9 1/08 
86 9 1/08 
93 9 2/12 

110 10 4/03 
99 10 4/03 

110 10 4/03 
110 10 4/03 
88 9 4/24 
97 10 4/24 
94 9 4/28 
93 9 4/28 
96 10 5/06 

100 10 5/06 
97 10 6/01 
98 10 6/01 

100 10 6/05 
98 10 6/05 

110 10 7/02 
99 10 7/27 
98 10 7/27 

110 10 7/27 
100 10 7/27 
100 10 8/31 
100 10 8/31 
108 10 10/01 
109 10 10/01 
94 9 10/06 

100 10 10/06 
87 9 10/19 
98 10 10/19 

110 10 10/19 
92 9 12!15 
94 9 12/15 
90 9 12/15 
90 9 12/15 
97 10 12/15 
91 9 12/15 

cv :1: 180 t 20 U9/l 

Result Uncer. Date 

190 20 7/27 
190 20 7/27 

CV • 220 • 20 UII/L 

Result Uncer Date 

210 
zoo 
210 
210 
220 
220 
210 
230 

20 
20 
20 
20 
20 
20 
20 
20 

cv • 604 t 60 ug/l 

1/08 
1/08 
2!12 
2/12 
4/02 
4/02 
6/04 
8/31 

Result Unc:er. Date 

560 60 12/11 

cv • 2.8 :l 0.1 11111/l 

Result Uncer. pate 

2.8 0.3 4/27 

Ni (cant) 

CV "' 3.2 t 0.3 mg/L 

Result Uncer. Date 

0.3 6/11 

CV = 6.4 t 0.3 mg/L 

Result Uncer. Date 

9.7 1 4/24 
7.2 0.7 4/24 

Ni 91~8 01 MSCAJI 

C\• =- 100 t 10 ug/L 

~ i Uncer. Date 

95 19 3/27 
100 n• 8/05 
100 20 8/11 

NOZ-N 92GAU 01 FIA 

CV = 0.3 • 0.017 1119/L 

Result uncer. _ _2t!t 

0.31 
0.31 

0.03 3/10 
0.03 3/10 

CV = 0.66 • 0.07 mg/L 

R_esult uncer. Date 

0.73 0.07 12/03 

CV = 0.7 • 0.041 lllli/L 

Result uncer. Date 

0.71 0.07 8/26 

CV = 1 t 0.059 mg/L 

Result Uncer. Date 

o. n o.o7 4t03 

N03-N 91GAU 04 FIA 

cv • 480 t 48 ug/l 

Result Uncer. Date 

480 50 4/10 
4!10 50 10/20 

CV • 500 t SO ug/L 

Result uncer. Date 

470 50 5/15 

CV = 800 t &! ug/L 

Result Uncer. Date 

810 
780 

80 
80 

8/18 
9/17 

I 
I 
I 
I 

I 
! 
l 
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EM·9 Trece El--.u in Water 
(cont) 

NOl·N (cant) 

cv ,. o.a * o.oa 1111/L 

Result unc:er. Pete 

0. 737 0.07 2/26 
o. 7 0.07 2/2~ 
0. 7 0.07 2/26 
D. 737 O.D7 2/26 
D. 79 0.08 12/D3 

CV • 1 t 0.1 "8/L 

Result Uncer. Date 

0.96 0.1 1/16 
0.96 0.1 1/16 
0.92 D.09 2/26 
0.92 0.09 2/26 
1.12 D. 1 12/03 

CV = 1.12 t 0.1 11111/L 

Result Uncer. Date 

1.13 o. 1 4/10 

CV •1.2 t 0.1 118/L 

Result Uncer Date 

1.21 o. 1 12/03 

cv ,. 1.4 * 0.1 118/l 

Result Uncer Date 

1.4 
1.38 

0.1 
o. 1 

cv z 1.44 t 0.1 118/l 

Result Uncer. 

1.45 0.1 

CV • 1.6 t 0.16 11111/L 

9/17 
9/17 

Date 

8/26 

Result Uncer. Date 

1.5 0.2 1116 
1.51 r .04 1116 
1.5 0.04 1/16 
1.5 0.2 1/16 
1.5 0.2 1/ib 
1.5 0.2 1/16 
1.6 0.2 8/26 
1.6 0.2 9/17 
1.6 0.2 10/01 

CV • 1.8 t 0.2 1111/L 

Result Uncer. Date 

1.9 0.2 8/18 

1103·M 91GAU 04 IC 

CV • 0.6 t 0.06 "8/L 

Reayl t lklcer. Date 

0.58 0.06 2/10 

Oi l/GreQe 92GAU 01 GRAY 

cv • 24.6 :t 0.2 IIIGIL 

Result Uncer. Pete 

19 9/11 

CV = 42.9 t 0.3 "8/L 

Result lJncer. Date 

29 10/15 

90GAU 02 ACOLR 

CV • 280 t 30 ug/L 

Result Uncer. Date 

260 
260 
450 
350 

50 
50 
90 
70 

cv • 420 t 40 USIIL 

1/09 
1/09 
9/01 

12/03 

Result Uncer. Date 

270 50 5/29 

CV • 580 • 60 ug/L 

Result lJncer. Date 

1100 
1000 
440 
550 
550 
55D 

200 
200 
90 

100 
100 
11n 

CV • 850 • 80 USI/L 

4/08 
4!08 
7/01 
8/05 
8/05 

11/06 

Result Uncer-. Date 

780 
780 
320 
860 

160 
160 
60 

200 

CV • 0.05 t 0.005 "8/L 

3/04 
3/04 
5/20 
6/26 

Result Uncer. Date 

0.16 0.04 4/08 
( 

cv • 0.44 t 0.04 1119/l 

Result Uncer. Date 

0.5 
0.49 

cv = 1 t 0.1 1111111/l 

0.1 
0.1 

4/08 
4/08 

Result t.lr'k:er. Date 

1.1 0.2 8/24 

TABLE E-IV (cont) 

Pb 91GAU 02 ETVAA 

cv • 10 t 1 ug/l 

Result lh:er Datt 

10 ,, 
CV • 15 • 0.6 ug/L 

1106 
11/05 

Result Uncer Dttt 

12 
13 
13 
12 
14 
12 
14 
13 
13 
14 
14 
16 
14 
15 
14 
13 
13 
13 
14 
13 
13 

cv. 17.5 :t: 0.7 ug/l 

2/06 
2/06 
2/06 
3/12 
3/12 
3/31 
3/31 
3/31 
3/31 
4109 
4/09 
5/05 
5/06 
5/06 
8/21 
8/21 
9/03 
9/03 

11/05 
11/2Q 
12/08 

Result Uncer. Date 

17 

cv • 20 t 0.9 ug/l 

Result 

19 
18 
19 

Uncer. 

CV = 33 • 1.4 ug/L 

8/21 

Date 

2/05 
2/05 
3/31 

Result Uncer. Date 

33 
34 
34 

6 
6 
6 

CV = 40 t 4 ug/L 

Result UncE-:"'-

< 50 

CV • 50 t 2.2 ug/L 

Result 

43 
49 

Uncer. 

4 
10 

CV = 56 • 2.4 ug/L 

3/31 
4/09 
4/09 

Date 

7/23 

Date 

8/06 
11/20 

Result Uncer. Date 

54 5 6/26 
58 12 7/02 

Pb 92GMI 02 FAA 

CV • 10 • 0.4 USI/L 

Rnul t lJncer. Dtte 

< 100 3/17 

CV • 15 • 0.6 ug/L 

Result Uncer. Date 

<500 1/29 

CV • 1 • 0.04 11111/L 

Result Unc:er. Date 

1.14 0.1 2128 
1 0.1 6/30 
1 0.1 6!30 
1 0.1 6/30 
0.94 o. 1 7/07 
1.09 0.1 7/07 
1 0.1 7/07 
1 0.1 7/09 
0.99 o. 1 7/14 
1 0.1 7/16 
1 0.1 7/16 
1 o. 1 7/21 
1.1 0.1 7/23 
1.09 0.1 !/(!4 
1 0.1 8/05 
1 0.1 8/06 
1 0.1 8/12 
1 0.1 8/12 
1 0.1 8/21 
1 0.1 8/21 
1 0.1 9/10 
1 0.1 9/10 
0.95 0.1 9/10 
0.99 o. 1 9/10 
1 0.1 9/18 
0.98 0.09 9/18 
1 0.1 10/27 

CV • 26 • 1. 1 "8/L 

Result Uncer. Dattt 

28 1/29 

Pb 91GAU 02 ICPES 

cv = not spiked JIII/L 

Result Uncer. Date 

< 0.05 
< 0.05 
< 0.05 
< 0.05 
< 0.06 
< 0.05 
30 

< 30 
< 0.08 
< 0.08 

CV=24t1 ug/L 

20 

2/20 
2/25 
2/25 
3/03 
3/23 
4124 
6/11 
7/16 
8/24 
8/27 

Result Uncer. Date 

27 24 10/23 

Pb (Cont) 

CV • 35 • 1.5 USI/L 

Rnul t Uncer Dtte 

< 50 7/10 

CV • 4479 • 193 USI/L 

Result Uncer. Date 

4600 500 12108 

CV = 1.61 • 0.07 "8/L 

Result Uncer. Date 

1.6 0.02 10/23 

CV • 2.01 • 0.09 11111/L 

Result :Jnce,.. Date 

2.1 0.2 8/17 

CV • 2.4 • 0.1 "8/L 

Result Uncer. Date 

2.2 0.2 9/22 

CV • 2.51 t 0.11 11111/L 

Result Uncer. Date 

2.7 
2~ 
2.2 
2A 
2~ 
2.5 
2~ 
2A 
2~ 
2.2 
2A 
2.5 
2.5 
2.5 
2.5 
2.4 
2A 
2~ 
2.5 
2A 
2~ 
2.5 
2~ 
2~ 

2A 
2.3 
2.4 
2.3 
2A 

0.3 
2.7 
0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.3 
0.3 
0.2 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.? 
0.2 
0.2 

cv = 3 • 0.13 '!Vfl 

3/24 
3!31 
5/08 
7/16 
7/16 
7/16 
7/16 
7/28 
7128 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/17 
8/17 
8/21 
8/25 
8/25 
8/27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

Result Uncer. Date 

3.1 0.6 1/07 

CV = 4 t 0.2 11111/L 

Result Uncer Date 

3.7 
3.9 
3.7 

0.4 
0.4 
0.4 

3/17 
8/13 
8/31 

Pb (Cont) 

cv • 6 t 0.3 111/l 

Rnut t Uncer. Date 

6.4 
6.7 
6.5 
5.8 
6.7 

0.6 
0.7 
0.7 
0.6 
0.7 

C'.' • 7.9 t 0.3 1111/L 

2/27 
4/21 
5/08 
9/12 

11/25 

Rgul t Uncer Date 

9.3 0.9 12110 

cv • e t o.3 1111/L 

Result Uncer. Dttt 

8.5 
8.5 
7.9 
7.9 
7.6 
8.4 

0.9 
0.9 
0.8 
0.8 
0.8 
0.8 

CV • 8.8 • 0.38 11111/L 

3/31 
5/27 
6!19 
8/13 
8/20 
8/24 

Result Uncer. Date 

8.5 
8.7 

CV • 10 • 1 mg/L 

0.9 
0.9 

3/17 
6/08 

Result Uncer. Date 

10 
10 
10 ,, 
10 ,, ,, 
10 ,, 
10 ,, 
12 , 
11 
9.9 

10 
10 ,, ,, 
10 ,, ,, 
10.4 
10.1 ,, ,, 
12 ,, 
9.9 
9.9 
9.9 
9.9 
9.7 

10 
10 
10 
9.8 

10 
10 ,, 

2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0.5 
0.5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1/07 
1/27 
1/27 
1/27 
1/27 
2/"IJJ 
2/25 
2/25 
2125 
2/27 
2127 
3/03 
3/03 
3/16 
3/23 
3/23 
3/23 
3/23 
3/24 
3/30 
3/31 
4/21 
4/23 
4/24 
4/24 
5/01 
5/08 
5/12 
5/27 
5/27 
5/28 
5/28 
6/08 
6/08 
6/11 
6/19 
6/19 
6/22 
6/23 
7/10 
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EM·9 Trace El_,ts ;n Water 
(cont) 

*'*** ............................... .. 

Pb (cont) 

11 1 9/22 
11 1 9/22 
11 1 9/22 
11 1 10!07 
10 1 10/07 
8.3 0.8 10/21 

11 1 11/19 
11 1 11/19 
13 1 11/23 
11 1 11/23 
11 1 11!25 
11 1 11/25 
10 1 11/25 
9.3 0.9 12/04 
9.9 1 12/04 

11 1 12/08 
10 1 12/08 
10 1 12/09 
10 1 12/09 
10 1 12/10 
11 1 12/10 
9.1 0.9 12/23 
9.4 0.9 12123 

CV = 10.1 t 0.4 11111/L 

Result uncer. Date 

9.9 
9.7 
9.9 

10 

CV = 12 t 0.5 11111/L 

7/15 
9/10 

10!07 
12/23 

Result Unctr. Date 

12 
12 

CV • 12.5 t 0.5 11111/L 

3/24 
6/11 

Result Uncer. Date 

13 6!09 

cv • 13 • 1 11111/l 

Rnut t unctr. Date 

15 9/22 

CV • 13.1 t 0.6 111/L 

Resyl t Unctr Qttt 

13 
12 
12 
13 

CV • 14.1 t 0.6 11111/L 

7/15 
7/28 
7/28 
8/05 

Result Unctr. P•te 

13 
14 
14 
14 

6/23 
8/27 
9!09 
9/10 

Pb (cant) 

cv • 15 :t: 2 111(1/l 

Result Uncer Date 

16 2 3/23 
16 2 5/01 
16 2 6/11 
16 2 6/11 
15 2 6/11 
16 2 6112 
16 2 6/12 

cv = 16 :t 0.7 lllg/l 

Result Unc:er. _____2.1!! 

17 2 3/23 

cv • 20 :t: 0.8 llg/l 

Resut t Uncer. Date 

20 
20 
19 
21 
20 
20 
19 

CV • 20.9 :t: 0.9 11111/L 

2/25 
5/27 
7/28 
8/24 
8/31 

12/04 
12/23 

RHul t Uncer. Date 

22 2 11/23 
22 2 11/23 

CV = 21 t 1 11111/L 

Result Uncer. Pete 

23 11!19 

CV • 21.2 t 0.91 11111/L 

Resut t Unc:er. Date 

22 
21.1 

2 
0.2 

CV•24.8t1.1 II!IIIL 

3/23 
6/08 

Resyl t lJncer. Dttt 

24 
24.7 

2 
0.3 

CV • 26 t 1.1 11111/L 

3(17 
6/08 

Rnylt Uncer Dtte 

26 
25 
25 
26 
27 
26 
25 
25 
27.4 

3 
3 
3 
3 
3 
3 
3 
3 
0.3 

CV • 28 :t: 1.2 1118/L 

2/27 
5!01 
6!11 
6122 
7/16 
8/04 
9!08 
9/10 

11/25 

Result Uncer. Date 

20 12/09 

TABLE E-IV (cont) 

Pb (cant) 

CV•29:t:1 mg/L 

Result Uncer. Date 

34 11!19 

CV = 29.4 t 1.3 1119/L 

Result Uncer, Date 

31 
31 

cv • 30 t 1.3 nv/L 

6!12 
6!12 

Result Uncer. Dat:e: 

30 6 1/27 
29 3 5/12 

CV = 80 t 3.5 1119/L 

Resut t Uncer. Date 

75 5/08 

Pb 91GAU 02 ICPMS 

cv • not spiked lfl;/l 

Result Uncer. Date 

< 5 
< 1 

3 
0.4 

cv z 4 :t: 0.2 UQ/l 

0.3 
0.2 

4/28 
6/26 
9!02 

12!18 

Result Uncer. Datt 

<200 8!31 

CV • 5 t 0.5 ll!ii/L 

Result Uncer. Datt 

5.2 
6.1 
5.2 

0.5 
0.6 
1 

CV • 6 t 0.26 UII/L 

3/04 
3/05 

10/19 

Rnult Uncer. D•te 

7.6 0.8 11/19 

CV • 7.5 t 0.3 ug/L 

Result Uncer. Date 

7.4 
6.5 

CV • 8 :t: 0.3 ug/L 

0.7 
0.7 

6/02 
10/23 

Result Uncer. Date 

8.6 
17 
7.9 
7.9 
9.1 
6.2 
6.5 

0.4 
2 
1 
1 
1 
1 
1 

1!30 
4127 
4/27 
6/26 
6/26 
6/29 
6(30 

Pb (cont) 

CV = 11 t 0.5 ug/L 

Result Uncer. Oate 

11 12/16 

CV z 12 t 0.5 ug/L 

Result Uncer. Date 

7.2 
8.6 

CY ~: 17 t 0.7 ug/L 

6/29 
6!30 

Result Uncer. Date 

17 
18 

cv = 18 • 0.8 ua/L 

10/13 
11/13 

Result Uncer. Date 

45 
17 
38 

9 
2 
4 

cv = 20 • 0.9 ua/L 

2127 
6/26 
9(02 

Result Unc:er. Date 

29 4!27 

CY z 29 t 1.2 ug/L 

Result Uncer. Date 

32 12/11 

CY z 35 t 1.5 ug/L 

Result Uncer. P•te 

31 6/11 

CV • 100 t 10 ug/L 

Result Unc:er. pate 

98 
98 
97 

120 
110 
99 

100 
100 
100 
n 
88 
91 
92 

110 
100 
110 
100 
120 
130 
140 
110 
100 
110 
100 
107 
118 
94 
94 

10 
10 
10 
10 
10 
10 
10 
10 
10 
8 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
9 
9 

1/08 
1/08 
1/08 
2!12 
2/28 
4!03 
4/03 
4/03 
4/03 
4/24 
4124 
4/27 
4/27 
4/28 
4/28 
5!05 
5106 
5/06 
5/06 
5/06 
5!06 
5/06 
5!06 
5/06 
6/01 
6/01 
6/02 
6!05 

Pb <cont) 

98 
86 
86 

107 
89 
90 

107 
90 
88 
55 

127 
126 
n 
n 

100 
100 
100 
100 
100 
160 
94 

110 
110 
120 
100 
110 
120 
108 
100 
110 
120 
92 

100 
92 
91 

110 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
9 

10 
9 
9 

10 

cv z 150 t 20 ugjl 

6/05 
6/26 
6/26 
6/26 
6/26 
6/26 
6126 
6/26 
6!30 
6/30 
6!30 
6!30 
6!30 
6/30 
7/02 
7127 
7127 
7/27 
7/27 
8/31 
8131 
~/31 
8J!;1 

10/06 
10/06 
10!19 
10/19 
10/19 
12115 
12/15 
12/15 
12115 
12115 
12/15 
12/15 
12116 

Result Uncer Date 

150 
150 

20 
20 

cv = 180 t 20 ug/l 

7/28 
7/28 

Result Uncer. Date 

170 
170 
190 
180 
170 
170 
170 
170 

20 
20 
20 
20 
20 
20 
20 
20 

cv z 240 t 20 ugjl 

1/08 
1/08 
2!12 
4/02 
4/02 
6/04 
8/31 
8/31 

Resylt uncer. Date 

220 
220 
210 
210 
240 
240 

20 
20 
20 
20 
20 
20 

CV • 503 t 50 UIIIL 

3109 
3!09 
3/09 
3!09 
5/06 
5!06 

Rnul t uncer. P•t! 

570 60 12/11 

Pb (cont) 

cv = 1.51 ! 0.15 "'51/l 

Result Uncer. Date 

1.4 0.1 12/11 

CV = 3.2 t 0.1 111!1/L 

Result Uncer. Date 

3.4 0.3 4/27 

CV = 14.1 t 0.6 11111/L 

Pb 

Result 

16 
16 

Uncer. 

91MG8 01 

Date 

4124 
4/24 

MSCAN 

CY s ,00 t 10 UQ/l 

Result I.Jnc:er. Date 

100 20 3/27 
100 20 8/05 
100 20 B/11 

Pd 91MGB ~1 MSCAN 

CY :11: not spiked ug/l 

Result Uncer. Date 

pH 

< 1 
< 1 

< 10 

92GAU 01 

CV • 4 t 0.4 1.rdts 

Result Uncer. 

3.99 
4.05 
4.1 
3.98 
4.06 

0.1 
0.1 
0.1 
0.1 
0.1 

cv s 7 t 0. 7 l.l'litl 

GE 

3/27 
8/05 
8/11 

Date 

2!21 
5/01 
8/13 
9!04 

12/16 

Result Uncer. Date 

. 7.03 
7.04 
7.04 
7.03 
7.09 
7.11 

cv • 10 t 1 l.l'li ts 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

4/08 
6/08 
B/11 
8/20 

12116 
12/16 

Rnul t Uncer. Date 

10.1 
10.1 
10.2 
10.1 
10.3 

0.1 
0.1 
0.1 
0.2 
0.2 

4/08 
6/08 
B/19 

10/15 
12/16 



~ 
'0 
~ 
::I 
0.. 
)(" 

t:rJ 

t:rJ 
I 

a> 
c..> 

EM-9 Trec:e El_,ta in water 
(eont) 

P04·P 91GAU 04 ACOlR 

CV • 81 t 8 ug/L 

Result Unc•r. Date 

52 
90 

40 
20 

CV • 156 t 16 ug/L 

4/10 
10/15 

Result Uncer. Date 

140 20 9/21 

CV = 189 t 19 ug/L 

Result Unc:er. Date 

210 
180 
180 

40 
40 
40 

cv ,. 195 t 20 ug/l 

4/10 
4/15 
4/15 

Result uncer. Date 

200 40 1/10 

CV = 270 t 27 ug/L 

Result Uncer. Date 

260 
270 
270 

50 
50 
30 

CV = 351 t 35 ug/L 

1110 
1/10 
9/21 

Result Uncer. Date 

345 30 10{22 

CV = 0.15 t 0.02 111!1/L 

Result Uncer. Date 

0.15 
0.16 

0.03 
0.03 

CV = 0.25 t 0.02 lllg/L 

2103 
2/03 

Rgult Unctr. Date 

0.23 0.04 3/04 
0.23 0.04 3/04 

P04·P 91GAU 04 F!A 

CV = 156 t 16 ug/L 

Result Uncer. Date 

140 30 10/15 

CY :z 400 f 40 ug/L 

Result Uncer. Date 

380 80 10{15 

P04·P <eont) 

CV • 0.27 t 0.03 111!1/L 

Result Uncer. Pete 

0.25 0.05 10/15 

Pr 91MG8 01 IISCAN 

cv = not spiked ug/L 

Result Unc:er. Date 

< 1 3127 
< 1 8/05 
10 8/11 

Pt 91MG8 01 MSCAN 

cv = not spiked ug/l 

Resut t Uncer ---.Q.!.!! 

<1 Yll 
<1 u~ 

< 10 8/11 

Rb 91MG8 01 MSCAN 

CY • not spiked ug/L 

Rh 

Result Uncer. Date 

< 1 
< 1 

< 10 

91MG8 01 

3/27 
8/~ 
8/11 

MSCAN 

CV '"' not sp1 ked ugjl 

Ru 

Result Uncer. Date 

< 1 
< 1 

< 10 

91MG8 01 

3127 
8/~ 
8/11 

IISCAN 

cv = not spiked ug/L 

Result Uncer. Date 

< 1 3/27 
< 1 8t05 

< 10 8/11 

Sb 91GAU 02 !CP£5 

CV = not spiked mg/L 

Result Uncer. Date 

0.04 
< 30 
< 0.02 

<60 
< 0.06 
< 0.06 
< 0.02 

0.02 

0.01 3/11 
7116 
7/28 
8/17 
8/24 
8/31 

12104 
0.02 12109 

TABLE E·IV (cont) 

Sb (eont) 

CV • 30 t 1.3 ug/L 

Result Uncer. Date 

30 20 11/19 

CV • 149 t 6 ug/L 

Result Uncer. Oat• 

180 30 4/23 

CV • 29343 t 1262 ug/L 

Result Uncer. Date 

30000 3000 12/08 

CV = 2.48 t 0.11 mg/L 

Result Uncer. Date 

2.6 0.3 3/24 
2.6 0.3 3/30 
2.4 0.2 7/16 
2.6 0.3 7{16 
2.6 0.3 7/16 
2.4 0.3 7{16 
2.4 0.2 7128 
2.5 0.3 7/28 
2.2 0.2 7/29 
2.5 0.3 7!29 
2.4 0.2 8/04 
2.4 0.2 8/04 
2.5 0.3 8/~ 
2.5 0.3 8/~ 
2.6 0.3 8{17 
2. 7 0.3 8{17 
2.6 0.3 8/17 
2.6 0.3 8/17 
2.5 0.3 8/21 
2. 7 0.3 8125 
2.7 0.3 8125 
2.5 0.3 8/27 
2.5 0.3 8/31· 
2.5 0.3 9{10 
2.5 0.3 9/10 
2.5 0.3 9{14 
2.5 0.3 9/14 

CV = 3 t 0.1 mg/L 

Result Uncer. Date 

2.8 
2. 7 
2.7 
2.8 
2.8 

0.3 
0.3 
0.3 
0.3 
0.3 

CV = 4 t 0.17 mg/L 

6/22 
7/16 
8{04 
9/08 
9{10 

Result Unce-r. Date 

4.1 0.4 

cv :I 5 t 0. 2 mg/l 

Result uncer. 

4.5 0.5 
5 0.5 
5 0.5 
5.1 o.; 

3{23 

Date 

6/23 
8/27 
9{09 
9{10 

Sb <cont) 

cv z 9.9 t 0.4 1118/l 

Result Uncer. Date 

9.8 
10 

cv 1: 10 t 1 mg/l 

7/15 
9{10 

Result u"'•r. Date 

10 
11 
9.7 
9.6 
9.8 
9.5 

11 
11 
11 
9.3 

10 
10 
9.6 
9.2 
9.8 
9.7 

< 10 

2 1/07 
1 3/11 
1 3!16 
1 3/23 
1 3/23 
1 3/23 
1 3124 
1 3{30 
1 4/01 
0.9 5/12 
1 6/11 
1 6/11 
1 6/19 
0.9 6/19 
1 6/22 
1 6/23 

11/19 

CV = 12 t 0.5 lllg/L 

Result Uncer. Date 

13 1 3124 
12 1 6/11 

CV = 13.9 t 0.6 lllg/L 

Resyl t Uncer. Date 

14 
14 
13 

cv = 15.9. 0.7 111!1/L 

3{11 
8/13 
8/31 

Result Uncer. Date 

17 
15 
16 
16 
17 

CV z 19.9 t 0.8 IIIICII/l 

3{30 
6{19 
8/13 
8/20 
8/24 

Result Uncer. Date 

18 
20 
19 
19 
20 

CV • 20 t 0.86 lllg/L 

5{08 
7/15 
7128 
7/28 
8{~ 

Result Uncer. Date 

20 
7.2 

cv=25t1~~g/L 

4 
0.4 

1/07 
4/23 

Result Uncer. Date 

24 5/08 

Sb Ccont) 

CVz25.8t1.1 IIIICII/l 

Result Uncer. Date 

28 
26 

8/24 
8/27 

CV = 28 t 1.2 mg/L 

Result Uncer. Date 

29 3/11 

CV=50t2111g/L 

Result Uncer. Date 

50 
51 
49 
46 
47 
50 

12/04 
12/04 
12/08 
12108 
12/09 
12/09 

CV•79t3 mg/L 

Result Uncer. Date 

80 4/23 

Sb 92GAU 02 I CPIIS 

CV = not spiked ug/l 

Result Uncer. Date 

< 1 12/11 

cv z 9.9 t 0.4 1.111/l 

Result Urieer. Date 

14 1 4/27 
< 200 8{31 

CV = 16 t 0.7 ug/L 

Result Uncer. Date 

19 9{04 

cv = 24.8 t 1.1 ug/L 

Result Uncer. Date 

17 2 6/11 

CV = 28 t 1 ug/L 

Result Uncer Date 

29.7 1.5 9/28 

CV = 30.8 t 1.3 ug/L 

Result Uncer. Date 

33 3 12/16 

CV = 32 t 1.4 UIIIL 

Result Uncer. Date 

31.4 1.6 2/07 

Sb (cont) 

cv z 36 t 1.5 ug/l 

Result Uncer Dtte 

30 

CV • 38.7 t 1.7 ug/L 

Result 

40 
41 

Uncer. 

CV • 40 t 1.7 ug/L 

Result Uncer. 

45 

CV = 43.2 t 1.8 ug/L 

Result Uncer. 

40 

CV • 44 t 2 ug/L 

Result Uncer. 

41 

CV • 45 t 2 ug/L 

2/27 

Dtte 

11/16 
11/19 

Date 

9{02 

Oate 

12/14 

Date 

4/27 

Result Ur'ICer. Dtte 

47.4 
44.3 
45.8 
45.7 
45.2 
45 
47 
35 
42 

170 
160 
45 
47.7 
46.9 
51 
46 
47 
44 
55 
41 
42 
42 
41 
54 
51 
47 
52 
48 

CV=46t5 ug/l 

2.3 
2.2 
2.3 
2.3 
2.(: 
2.2 
5 
4 
4 

20 
20 
5 
2.4 
2.4 
5 
2 
5 
4 
6 
4 
4 
4 
4 
5 
5 
5 
5 
5 

Result Uncer. 

43.7 2.2 
44 4 

CV = 49.6 t 2.1 ug/L 

Result Uncer. 

55 

2/04 
2/04 
2104 
3/04 
3/04 
3/04 
3126 
3126 
6/11 
9/02 
9/02 
9/04 
9/28 
9/2f 

10/13 
10126 
11/16 
11/19 
11/19 
12111 
12111 
12114 
12114 
12116 
12116 
12118 
12118 
12118 

Date 

3/04 
3/26 

Date 

12118 
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EM·9 Trace Elements in Water 
(cont) 

Sb (cont) 

CV=7Ut3 ug/L 

Result uncer P.!!!t 

62 
44 

CV = 100 t 10 ug/L 

Result 

M 
~ 
~ 

100 
100 
1~ 
1~ 
1~ 
1~ 
110 
100 
~ 
g 
~ 
44 
g 

Unc:e_r. 

8 
8 
6 

10 
10 
10 
10 
10 
10 
10 
10 
~ 
42 
45 
44 
42 

cv = 1.2 t 0.12 "'51/l 

6/02 
10/26 

Date 

2!28 
4/24 
4/24 
4/28 
4/28 
6/02 
8/31 
8/31 
8/31 

10/06 
10/06 
12/15 
12/15 
12/15 
12/15 
12/15 

Result Uncer. Date 

1.3 0.1 12/11 

cv = 2.8. 0.1 11111/L 

Result Uncer. Date 

2.7 0.3 4/27 

CV = 5 t 0.2 11111/L 

Result Uncer. Date 

5.6 0.6 4/24 
6.8 o. 7 4/24 

Sb 91MGB 01 MSCAJI 

CV • 100 t 10 ug/L 

Raul t !Jnctr. Date 

Se 

100 
100 
100 

20 
~ 
20 

92GAU 02 

cv s 79 t 3.4 UIIL 

3/27 
8/05 
8/11 

CVAA 

Result Unc•r. Date 

81 
86 
77 

8 
9 
8 

6/12 
6/12 
6!12 

Se 90GAU 01 ETVAA 

CV = not spiked ug/L 

Result Unc:er. Date 

< 2 1/30 
< 2 8/28 
< 2 10/23 
< 2 10/23 
< 2 1Z/09 

CV = 8 :t 0.3 ug/L 

Result Uncer. Date 

8.3 8/14 

CV = 10 t 1 ug/L 

Result Uncer. Date 

7.3 
11 
9.8 

11 
9.5 
8.4 

CV = 12 :t 0.5 ug/L 

1/10 
1/10 
5/28 
5!28 
6/12 
6/12 

Result Uncer Date 

10 
11 
12 

CV = 16 t 0.7 ug/L 

7/17 
8/17 
8/28 

Result Uncer. Dtte 

14 2 8/27 

CV z 18 t 0.8 ug/L 

Result unc:er. Date 

19 2 7/02 
20 4 12/08 

CV • 20 t 0.9 ug/L 

Result Uncer. Date 

22 
20 
19 
19 
18 
21 
20 
19 
19 
20 
23 
17 

CV•22:t1 ugj'L 

4 
4 
4 
2 
2 
4 
4 
4 
2 
2 
5 
3 

3/20 
3/~ 
3/24 
5/02 
5/02 
5/26 
5/26 
5/28 
6/12 
6/12 

10/26 
11/19 

Result Uncer. Date 

21 9/18 

CV•24:t1 ugj'l 

Ruul t Uncer. Date 

21 8/17 

TABLE E-IV (cont) 

Se (cont) 

CV = 25 t 1.1 ug/L 

Result Uncer. 

27 

CY=26t1 ug/l 

Result Uncer. 

23 
24 

CV = 30 t 1.3 ug/L 

Result Unc:er. 

Date 

3120 

Date 

8/12 
8/12 

Date 

28 6 3/24 
29 6 3/24 
29 3 5/02 
27 3 5/02 
30 3 6/11 
34 7 6/29 
29 6 6/30 
30 6 7/02 
29 6 7/02 
31 6 11/06 

CV = 32 t 1 ug/L 

Result Uncer. 

30 

CV • 33 t 1.4 ug/L 

Result uncer. 

31 

CV • 36 t 1.5 ug/L 

Result 

40 
37 
33 
36 

Uncer. 

CV • 38 t 1.6 ug/L 

Result Uncer. 

37 

CV a 40 t 1.7 ug/L 

Result 

39 
38 
39 
34 
40 
37 
40 
42 
43 

Uneer. 

8 
8 
4 
3 
8 
8 
4 
8 
8 

CV•44:t2 ug/L 

Date 

8/11 

D_ate 

8/27 

Date 

3!11 
3/11 
5/02 
5/02 

Date 

9/17 

Date 

4/06 
4/06 
5/02 
5/02 
5/26 
5/28 
6/11 

10/23 
10/23 

Resut t unc:er. Date 

38 
42 
40 

7/17 
9/18 
9/18 

Se (cont) 

CV • 45 t 1.9 ug/L 

Result Uncer. 

46 9 

CV•46t2 ug/L 

Result Uncer. 

46 9 

CYz43t2.1 ug/L 

Result 

~ 
51 

Uncer. 

10 
10 

CV=50t2 ug/L 

Result Uncer. 

~ 5 
45 5 
45 5 
~ 5 
~ 5 
49 5 
57 6 
57 6 
46 10 
~ 9 
46 9 
43 8 
42 8 
52 10 
~ 10 
49 10 
47 9 
54 10 
52 10 
so 10 
49 10 
46 9 
53 10 
so 5 
so 5 
51 10 
~ 5 
44 9 
52 5 
49 5 
46 9 
47 10 
~ 10 
49 10 
~ 10 
45 9 
~ 10 
so 10 
47 9 
so 10 
~ 9 
~ 9 
44 8 
~ 10 
47 9 
47 8 
55 10 
53 10 
53 10 
52 10 
53 10 
44 8 
56 6 

Date 

6/10 

Date 

8/18 

Date 

3/27 
8/18 

Date 

5/02 
5/02 
5/02 
5/02 
5/02 
5/02 
5/13 
5/13 
5/27 
5/27 
5/27 
5/28 
5!28 
5/28 
5/28 
6/10 
6/12 
6/29 
6/30 
6/~ 
6/30 
6/~ 
6/30 
7/02 
7/02 
7/02 
7/02 
7/17 
8/05 
8/05 
8/11 
8/12 
8/12 
8/14 
8/17 
8/17 
8/18 
8/18 
8/27 
8128 
8128 
9/17 
9/18 
9/18 
9/18 
9/18 

10/23 
10/23 
10/23 
10/23 
10/23 
10/26 
10126 

Se (cont) 

52 10 
so 10 
49 5 
~ 9 

CV ,. 52 t 2.2 ug/L 

Result Unc:er. 

53 10 

CV = 53 t 5 ug/L 

Result Unc:er. 

57 
59 
49 
50 
50 
52 

10 
10 
9 

10 
10 
10 

CV = 54 t 2.3 ug/L 

10/26 
11/06 
12/03 
12/08 

Date 

9/18 

Date 

1/27 
1/27 
1/29 
1/29 
2/13 
2/13 

Result Uncer. Date 

51 10 3/24 
55 6 6/11 

CV•56t6 ug/L 

Result Uncer. Date 

44 8 1/16 
58 11 1/16 
58 12 2!11 
60 12 2/11 
61 12 2/11 
57 11 2/28 
56 10 12/09 

CVz59t6 ug/L 

Result Uncer. Date 

53 
51 
66 
56 
62 
65 
7U 

10 
10 
14 
11 
12 
14 
14 

CV • 60 t 2.6 ug/L 

1/29 
1/29 
2!11 
2/28 
3/02 
3/11 
3/11 

Resylt Uncer. Date 

57 
55 
53 
66 

CVz64t3 ug/L 

11 
10 
10 
13 

5!27 
5/27 
6/12 
6/29 

Result uncer. Date 

68 6/10 

CV ,., 19 t 3.4 ug/L 

Result Uncer. Date 

85 
M 
84 
83 

9 
8 
8 
8 

6/10 
6/10 
6/11 
6/11 

Se (cont) 

80 
83 
79 
~ 

CY a 80 t 3.5 ug/L 

Result Unc:er. 

83 16 
73 15 

CV = 1.21 t 0.05 11111/L 

6/11 
6/11 
6/12 
6/12 

Date 

6/10 
11/19 

Result Uneer. Date 

1.4 0.3 10/26 

Se 91GAU 02 FAA 

CV = 3.2 t 0.1 mg/L 

Result Uncer. Date 

3.3 0. 7 1/23 
3.5 0. 7 1/23 

Se 91GAU 02 ICPES 

CV ,., not spiked mg/L 

Result unc:er. Oate 

< 0.04 5/27 

CV • 15995 t 688 ug/L 

Result Unc:er. Date 

17000 2000 5/08 

CV = 1.4 t 0.06 rng/L 

Result Uncer. Date 

1.5 0.2 5/21 

CV a 2 t 0.2 mg/L 

Result Uncer. Date 

0.2 5/20 

CV • 5 t 0.5 11111/L 

Result Uncer. Date 

5.6 
5.5 

CV a 8 t 0.3 mg/L 

0.6 
0.6 

5/20 
5/21 

Result Uncer. Date 

8.1 0.8 5/27 

CV = 10 t 1 11111/L 

Result Uncer. Date 

10 
11 
10 
10 

5/08 
5/20 
5/20 
5!21 
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EM~9 Trace El_,ta in lJtter 
(cant) 

Se (cont) 

9.2 0.9 5/27 
9 0.9 5/27 
9.1 0.9 5128 
9.2 0.9 5/28 

Se 92GAU 02 I CPMS 

cv • 12 t 0.5 ug/l 

Result Uncer._ Pete 

13 12/11 

CV • 30 t 1.3 ugtL 

Result Uncer Date 

260 30 4/27 

CV = 40 t 1.7 ug/L 

Result Uncer. Date 

30 12/11 

CV=50t2 ug/l 

Resyl t Uncer Date 

40 
39 

4 
4 

CV = 60 t 2.6 ug/L 

6/29 
6/30 

Result Uncer. Date 

47 
43 

CV • 75 t 3 ug/L 

6/26 
6/26 

Result Uncer Pete 

55 
58 

CV=80t3 ug/L 

6/26 
6/30 

Result lJncer, Date 

410 40 4/27 

CV•93:t4 ug/L 

Result Uncer. Date 

< 200 8/31 

CV=98t4 ug/L 

Result Uncer. Date 

n 7 6/26 
73 7 6/29 

Se (cant) 

CV = 100 t 10 UQ/L 

Result uncer Pete 

110 
110 
100 
110 
100 
109 
112 
123 
110 
107 
123 
112 
98 
96 
86 

100 
100 
95 
92 
97 
86 
91 
9(; 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
9 
9 
9 

CV = 4 t 0.2 11111/L 

4/28 
4/28 
5!06 
5/06 
5/06 
6/26 
6/26 
6/26 
6/26 
6/26 
6/26 
6/26 
6130 
6/30 
6/30 
6/30 
6/30 
6/30 
6/30 

12/15 
12/15 
12/15 
12115 

Raul t uncer. Date 

4.3 0.4 4/27 

Se 91MG8 01 MSCM 

CV = 100 t 10 ug/L 

Result uneer. Date 

95 19 
120 20 

< 100 

Si02 91GAU 02 

cv .. not spiked 111/L 

3/27 
8/05 
8/11 

FIA 

Result Uncer. Pete 

cv • 51 • 5 ug/1111. 

6/25 
6/25 

11/20 
11/20 
11/20 

Result Uncer. Date 

56 
55 
56 
54 
49 

6 
6 
6 
5 
5 

CV = 6.4 t 0.19 11111/L 

1/24 
1/24 
1/24 
3/06 
9/28 

Result Uncer. Date 

6 
7 
7 
6 

1/24 
9/23 

11/20 
11/20 

TABLE E-IV (cont) 

Si02 (Cont) 

cv. 21.4 t 0.6 ftlg/l 

Result Uncer. Date 

23 1/24 

CV=26t3 "'SSll 

Result Uncer Date 

27 
26 

CV•36.4t1.1 IRQ/L 

3/02 
3/02 

Result Un..;rr. oau 

38 
38 

CV•49:t 1.5 11111/L 

9/23 
11/20 

Result Uneer. Date 

50 
51 
50 
50 
49 
52 
58 
55 
52 
51 
51 
48 
49 
49 

cv = 57.7 t 1.7 11111/L 

9/23 
9/23 
9/23 
9/23 
9/23 
9/23 

11/20 
11/20 
11/20 
11/20 
11/20 
11/20 
11/20 
11/20 

Result Uncer. Date 

61 
60 

CV = 85.6 t 2.6 11111/L 

3/06 
6/25 

Result Uncer ._____ Date 

84 
94 

CV • 86 :t 9 mg/L 

8 
9 

9/23 
11/20 

Result Uncer. Date 

93 
87 
89 

CV • 128.3 t 3.8 mg/L 

Result Uneer. 

140 10 
140 10 

Si02 91GAU 02 

cv • 51 • 5 ug/1111. 

Result 

61 
61 

Uncer. 

6 
6 

1/24 
3/02 
3/02 

Date 

9/23 
9/23 

ISE 

Date 

6/25 
6/25 

Sol 91-01 MSCM 

cv • not aplked ug/L 

Sn 

Result Uncer. Date 

< 1 
< 1 

< 10 

91GAU 02 

3/27 
8/05 
8/11 

ICPES 

CV = 15 t 0.8 11101/L 

Result Uncer. Date 

15 
15 

5/20 
5/20 

CV • 16 t 0.8 11101/L 

Result Uncer. Date 

17 
16 
16 

5/20 
5/20 
5/21 

CV=25t1 11111/L 

Result Uncer. Date 

27 3 5/20 

Sn 92GAU 02 ICPMS 

CV = 120 t 6 ug/L 

Result Uneer. Date 

2900 300 9/30 

Sn 9110GB 01 MSCAN 

CV = not spiked ug/l 

S04 

Result Uncer. Date 

< 1 
< 1 

< 10 

92GAU 04 

3/27 
8/05 
8/11 

FIA 

CV • 18 t 1.28 11101/L 

Result !Jnctr Date 

22 2 8/25 

S04 91GAU 01 IC 

CV = 5.1 t 0.5 11101/L 

A.esul t Uncer. Date 

4.5 1 6/03 

CV = 6 t 0.6 11101/L 

Result Uncer. Date 

5.3 2/13 

S04 Ccont) 

CV z 15 t 2 llliii/L 

A.esult uncer. pete 

14 
14 

1/15 
10/01 

cv • 16 t 1 I 14 JIIIII/L 

Result Uncer. Date 

20 
18 
18 
15 
15 
15 

1/15 
3/06 
8/13 
8/26 
8/27 

10/22 

CVz18t1.28 lllg/L 

Result Uncer. Date 

17 2 8/26 
17 2 9/11 
17 2 10/27 
17 2 11/25 

CV•20t1 11119/l 

Result Uncer. Date 

18 12/03 

CV = 21 t 1.49 Mg/L 

Result Uncer. DIU 

22 2 4/10 
20 2 6/09 

CV•24t2 11101/L 

Result Uncer, Date 

24 2 2/13 
30 3 5/14 
22 2 10/16 
22 2 10/16 
22 2 10/22 

CV z 27 t 3 lll!g/L 

Result Uncer. Date 

21 6/09 

CV•28t1 11101/l 

Result Uncer. pate 

30 7107 

Sr 92GAU 02 ICP£5 

cv = not spiked lllllii/L 

Result Uncer. Date 

< 0.001 7/15 
< 0.0005 7/16 
< 0.0005 7/28 
< 0.006 8/24 
< 0.006 9/10 

Sr Ccont) 

CV • 3 t 0.1 ug/L 

Result Uncer Dttr 

5.8 4/23 

CV • 6 t 0.2 ug/L 

Resylt Uncer Pete 

10/09 

CV•30t1 ug/L 

Result Unc:er Date 

33 10/09 

CV z 150 t 6 ug/L 

Result Uncer. Date 

156 4/23 

CV = 260 t 10 ug/L 

Result Uncer. Dtte 

280 30 12/09 

CV z 500 t 22 ug/L 

Result Uncer. Dtte 

530 40 10/09 

CV • 1600 t 69 ug/L 

Resut t Uncer, Date 

1700 
1700 
1700 
1700 
1700 
1600 
1600 
1700 
1500 
1700 
1700 
1700 
1700 
1700 
1700 
1700 
1600 
1700 
1700 
1600 
1700 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

CV = 0.03 t 0.001 1119/L 

Result 

0.032 
0.03 
0.032 
0.02 
0.03 

Uncer. 

0.003 
0.006 
0.006 
0.006 
0.006 

6/23 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/05 
8/05 
8/17 
8/17 
8/25 
8/25 
8/27 
8!31 
8/31 
9/10 
9/14 
9/14 

Date 

6/22 
8/13 
8/24 
8/27 
9/10 
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sr (cont) 

cv II: 0.04 t 0.002 11111/l 

Resylt Uncer. Date 

0.044 0.006 8/24 
0.04 0.006 8/27 
0.04 0.01 8/31 
0.04 0.006 9!08 

CV = 0.26 • 0.01 11011/L 

Result Uncer. Date 

0.28 0.03 
0.27 0.03 
0.27 0.03 

CV = 0.5 • 0.02 11011/L 

Result uncer. 

0.53 0.05 
0.54 0.05 
0.31 0.03 
0.54 0.05 

CV • 0.75 • 0.03 11011/L 

7/15 
7/28 
9/10 

Date 

6/23 
7!16 
8!13 
9/08 

Reaul t Uncer. Date 

0.8 0.08 6/19 
0.8 0.08 8/06 
0.81 0.08 8!31 

CV • 1.5 t 0.06 IIIIIIL 

Result uncer. Date 

1.59 0.08 4/23 

CV • 10 t 0.4 ~~g/L 

Result Uncer. Date 

10.4 0.2 
10 1 
11 1 

Sr 91GAU 02 

cv • not spiked U8fL 

10/09 
12/09 
12/09 

ICPMS 

Result trJctt. Dtte 

< 1 
< 1 

cv • 120 • 5 Ulfl 

1/28 
1/28 

Ruult Uncer. Date 

120 10 9/21 

CV • 140 f 14 ug/L 

Ruul t Uncer. Date 

143 
110 
128 

7 
20 
6 

1/06 
2/27 
4/14 

Sr (cant) 

CV = 150 • 6 ug/L 

Result Unc:er. Date 

163 12/03 

cv = 200 • 8.6 ug/L 

Result Uncer. Date 

187 9 1/28 

CV = 226 • 10 ug/L 

Result Unc:er. Date 

250 30 8/31 

CV = 250 • 11 ug/L 

Result uneer. Date 

248 12 9/02 

CV s 340 t 34 ug/L 

Result Unc:er. Date 

331 
352 
341 

17 
18 
17 

1/09 
3/09 
3/20 

CV • 491 t 21 ug/L 

Result Uncer. Date 

520 
517 
493 

50 
26 
25 

6/02 
10/20 
12/18 

CV • 702 • 30 ug/L 

Result Unctr Dtte 

727 36 
782 39 

10/16 
11/20 

Sr 91MGB 01 MSCAN 

CV ,. not spiked ug/L 

To 

Rgylt Uncer. Pete 

< 1 
< 1 

< 10 

91MGB 01 

3/27 
8/05 
8/11 

MstAM 

cv • not &pi ked ug/L 

Result uncer. Dote 

< 1 3/27 
< 1 8/05 

< 10 8/11 

Tout Alkaltnity 
92GAU 04 COLOR 

CV • 25.4 • 1.54 111(1/L 

Result lft•r. pate 

25 6/17 

TABLE E-IV (cont) 

Total AlkaUnity (cant) 

CV = 29 • 1.76 11011/L 

Result uncer. Date 

34 12/04 

cv = 48.4 • 2.94 11011/L 

Result Uncer. Date 

53 5 10/01 
57 6 10/21 
57 6 11/05 
52 5 12/04 

Total Alkalinity 
91GAIJ 04 

CV = 19.4 t 1.18 11119/L 

TITR 

Result Uncer, Date 

21 
25 
21 
20 
25 

cv • 21 .a t 1.32 mulL 

1/14 
3/06 
9/10 
9/10 

10/30 

Result Uncer. Pate 

23 
23 
23 
23 
27 
27 

cv • 25.4 t 1.54 IIIQI/l 

5/20 
5/20 
6/17 
9/02 

10/01 
11/05 

Result Uncer. Date 

27 4/07 

CV • 29 • 1.76 11011/L 

Result Uncer. Date 

~ 3 
n 3 

Tb 91MGB 01 

CV • not spiked ug/L 

10/09 
10/30 

MSCAN 

Result Uncer. Dttt 

< 1 3/27 
< 1 8/05 

< 10 8/11 

Total Dissolved Solids 
91 GAll 04 GRAY 

CV • 122 • 15 11011/L 

Ruul t Uncer. Date 

120 
150 
130 
130 
82 
85 

10 
20 
10 
10 
8 
a 

1/10 
3/06 
8/13 
8/21 

10/15 
10/15 

Total Dissolved Soltda (cont) 

cv • 138 t: 17 11111111/l 

Result Uncer. Date 

150 
140 
160 
120 
140 
130 

20 
10 
20 
10 
10 
10 

5/14 
6/10 
8/26 
9/11 

11/12 
12/04 

CV • 160 t: 19.8 1111/L 

Result Uncer. Date 

150 
190 

20 
20 

4/08 
6/10 

CV = 184 • 22.6 11011/L 

Result uncer. Date 

180 20 
180 20 
200 20 
180 20 

10/15 
10/15 
10/15 
12/04 

Te 91MGB 01 MSCAN 

cv • not spiked ug/L 

Th 

Resylt !Jnc;er. Date 

< 1 
< 1 

< 10 

91MG8 01 

3/27 
8/05 
8/11 

MstAM 

cv • not spi kod ug/L 

Ti 

Result Uncer. Date 

< 1 
< 1 

< 10 

92GAU 02 

3/27 
8/05 
8/11 

ICPES 

CV • 120 • 5 IJI/L 

Rnut t Uns:•r. pate 

124 10/21 

CV • 482 • 21 IJI/L 

Result lJnFtr. pttt 

496 10/21 

CV • 0.4 • 0.02 111(1/L 

Result Une•r. Date 

0.42 0.01 10/21 

CV•50•2 111(1/L 

Result Unctr. Date 

50.4 0.1 10/21 

Ti 91MGII 01 MSCAN 

cv • 100 t: 1D ua/L 

Result Uncer Date 

96 
110 
100 

19 
20 
20 

Total ICjeldahl Nitrogen 

3/27 
8/05 
8/11 

92GAU 04 F l A 

CV = 5.5 • 0.48 11011/L 

Result Uncer. Date 

6.1 0.6 12/03 

Tl 91GAU 02 ICPES 

cv • not spiked 1118/l 

Result Uncer. Date 

0.01 
< 10 

CV = 200 t: 9 ug/L 

0.01 3/23 
7/16 

Result Uncer. Date 

360 18 4/23 

cv • 24938 • 1072 Ulfl 

Result Uncer. Date 

25000 3000 12/08 

CV • 2.4 t 0.1 111/L 

Result Uncer. Date 

2.4 0.5 1/07 

CV • 2.5 • 0.11 111(1/L 

Resylt Uncer. Dttt 

2.6 
2.2 
2.3 
2.6 
2.21 
2.3 
2.3 
2.2 
2.4 
2.6 
2.6 
2.7 
2.7 
2.1 
2.6 
2.1 
2.6 
2.5 
2.2 
2.1 
2.4 
2.2 
2 
2.3 
2.3 
2.3 
2.3 

0.3 
0.2 
0.2 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.2 
0.3 
0.3 
0.2 
0.2 
0.2 
().2 
0.2 
0.2 
0.2 
0.2 
0.2 

3/30 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/17 
8!17 
8/21 
8/25 
8/25 
8/27 
8!31 
8/31 
9/10 
9!10 
9/14 
9!14 

Tl (cont) 

CY•3t:0.1 1111111/l 

Result Uncer. Date 

2.7 0.3 
2.8 0.3 
2.8 0.3 
2.8 0.3 

CV = 4.88 • 0.21 11011/L 

Res_ul t Unc_er. 

0.5 

CV • 5 • 0.2 11011/L 

Result Uncer. 

5.1 
4.7 

CV • 6 :t: 0.3 1119/L 

0.5 
0.5 

6/23 
8/27 
9!09 
9/10 

Date 

3/11 

Date 

7!15 
9/10 

Result Uncer. patt 

6 
5.4 
5.4 
5.9 

CV • 10 :t: 1 mgJL 

0.6 
0.5 
0.5 
0.6 

7!15 
7/28 
7/28 
8/05 

Result Unctt. Datt 

10 2 1/07 
11 1 3/11 
10 1 3/16 
11 1 3/23 
11 1 3/23 
11 1 3!24 
11 1 3/30 
12 1 4/01 
9.2 0.9 5/08 
9.3 0.9 5/12 

10 1 6/11 
9.8 1 6!19 
9.3 0.9 6/19 

11 1 6/22 
9.6 1 6/23 
9.4 0.9 8/24 
9.4 0.9 8/27 
9.5 1 12/04 

10 1 12/04 
10 1 12/08 
12 1 12/08 
11 1 12/09 
12 1 12/09 

cv • 14.4 • 0.6 "'11/L 

Rf!Ult Uneef'. Pttr 

14 
13 
14 
13 
13 

CV • 15 • 2 111(1/L 

6/22 
7/16 
8/04 
9!08 
9/10 

Rtsult Uncer. Dttt 

16 
15 

3/23 
6/11 
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Tl (.-) Tl (cont) Tl (cent) u 92GAU 03 ICPM U (cant) 
EM·9 Tree• El_,tl tn Weter cv • 29.4 • 1.3 lllfl CV•24t1 ug/L CY•200t20 ug/L CV • 40 t 1.7 ugj'L 41.8 2.2 5/29 Ccont) 

43 4 6/15 Retult Y!l£!r. II! IS! Rnult !.!fl!i!ra ~·~· Resyls Ynctr. DIS! Result Uncet !I!•Se 44 4 6/15 
43 4 6/15 31 3 3/24 22 2 9/02 200 20 3/09 42 2.1 7/28 42 4 6/15 Tl (contl 30 3 6/15 20 2 10/26 180 20 3/09 40.9 2 7/28 45 5 6/15 

180 20 3/09 41 4 8/25 44 4 6/15 cv • 16 t 1.6 IIIIL cv • 35 :1: 1.5 1111/L cv :I: 36 :1: 1.5 ug/L 200 20 3/09 37 4 12/18 40 4 6!15 
200 20 5/06 44 4 6/15 Bawls 1!!5!1:. DIS! Result ync~;r 1 11!111 Result Y!:!S;:!r1 !;!•It 200 20 5/06 CV•45t2 IJIIIL 43 4 6/15 

42.3 2.1 6129 16 2 6/19 35 4 8/17 38 4 4/27 CV•230t20 ug/L Result Unc!r 1 D!S! 41.9 2.1 6/29 16 2 6/22 
43.1 2.~ 7/02 15 2 7/16 CV•80t3 llllg/L cv • 50 :1: 2.2 IJIIIL Ruul t !:l!:!!i:!lrs Date 45 2 1/08 47.4 2.4 7/02 16 2 7/16 

47 5 1/08 44.3 2.2 7/02 15 2 7/16 Rnutt ~t:r: 1:!111 Result Unetr J:!ll! 240 20 1/08 46.1 2.3 1/08 43.8 2.2 7/02 17 2 7/16 
230 20 1/08 47 2.4 1/14 45.3 2.3 7/02 15 2 7/28 73.3 3.6 4/23 48 5 11/12 240 20 2/12 53 5 1/14 41.9 2.1 7/02 15 2 7/28 73 7 5/08 230 20 4/02 46 2.3 1/14 43.4 2.2 7/02 17 2 7129 cv = 100 :t: 10 ug/L 240 20 4/02 48.4 2.4 2/03 40.6 2 7/02 15 2 7/29 230 20 6104 50.1 2.5 2!03 38.1 1.9 7/06 18 2 8/04 Tl 92GAU 02 ICPIOS Result uncer. Oat! 240 20 8/31 46.9 2.4 2/03 41.6 2.1 71()!, 17 2 8/04 240 20 8/31 46.6 1.5 2/04 42 4 7/17 17 2 8/05 cv • not sp; ked IJIIIL 99 10 1/08 46.3 0.4 2/04 42 4 7/17 17 2 8/05 100 10 1/08 CV=800t80 ug/L 42.5 2.2 2/04 43.6 2.2 7/28 15 2 8/17 RHult ~![s !2!1!11 100 10 1/08 30 5 2/04 45 2.2 7/28 16 2 8/17 97 10 2/12 Result uncsr 1 Q!t! 46.4 0.2 2/04 49.2 2.5 8!10 16 2 8/25 < 0.2 12/18 96 10 2/28 40.1 2 2/04 46.5 2.3 8!10 16 2 8/25 96 10 4/03 880 90 12/11 48.2 2.4 2/06 44 4 8/14 16 2 8/27 cv • 5 :1: 0.2 IJIIIL 99 10 4/03 53.5 2.7 2/06 46 5 8/14 16 2 9/10 97 10 4/03 cv = 1.5 • 0.15 11111/L 46.2 2.3 2!06 45 5 8!17 16 2 9!10 Rnult ~!ra 211! 100 10 4/03 51.9 2.6 2/06 45 5 8/17 16 2 9/14 94 9 4/24 Rgul t unc~;r. !2•1! 51.9 2.6 2/11 44.1 2.2 8/19 15 2 9/14 5.2 0.5 6/11 81 8 4/24 50.9 2.5 2/11 52 5 8/25 100 10 4/28 1.4 o. 1 12/11 46 2.3 2/11 50 5 8/25 CV • 18 t D.8 1111/L cv • 6 t 0.2 IJIIIL 100 10 ~/28 54 5 2/21 46 5 8/25 100 10 5/06 CV=3t0.1 11111/L 53 5 2/21 47 5 8/25 R!!Yll !l:!l&!r. Date Result !.!1:5!1:: 2•11 100 10 5/06 55 6 2/21 47 5 8/25 ,, 10 6/01 ResylS Y!::IS:!r. Qlt! 47 5 2/21 44 4 8/26 19 2 3/30 7 1 10/27 122 10 6/01 47 5 2127 49 5 8/26 16 2 6/19 94 9 6/02 2.6 0.3 4/24 56 6 2127 46 5 9/01 17 2 8/13 cv • 8 • 0.3 IJIIIL 97 10 6/05 52 5 2/27 41 4 9/01 18 2 8/20 100 10 6/05 cv = 3.2 • 0.1 11111/L 48 5 2/27 47 5 9/01 17 2 8/24 Rnylt ~~r Datt 92 9 7/01 47 5 2/27 42.3 2.1 9/02 87 9 7/01 Result Uncsr. Q•S! 47.5 2.4 3/04 44.6 2.2 9/02 CV • 20 t 0.9 11111/L 8.6 1 3/09 110 10 7/02 44.8 2.2 3/04 48.4 2.4 9!02 12 1 9/02 99 10 7/09 3.1 0.3 4/27 48.3 2.4 3/04 43.7 2.2 9/08 Resyl t Uncer 1 DIS! 100 10 7127 41 2.1 3/05 44 2.3 9!17 cv = 10 • 0.4 ug/L 100 10 7127 34.1 1.7 3/05 45.4 2.3 9/17 19 1 4/23 100 10 7/27 Tl 91MGB 01 MSCAII 49 5 3/27 43.8 2.3 9/17 Result Uncer 1 !;!at! 100 10 7/27 46 5 3/27 49 5 10/13 CY = 21.6 t 0.9 IIU/L 100 10 7/28 cv z 100 .t: 10 ug/L 43 4 4/07 45.8 2.3 10/27 10 0.5 3/04 100 10 7/28 42 4 4/07 44.5 2.2 11/13 R!§Yl~ ~~r~ ~!~t 15 2 4127 85 9 7/30 Resyl t Unc!r 1 !2111 44 4 4/07 43.6 2.2 11/13 89 9 8/07 45 5 4/07 50 5 12/14 22 2 3/11 CV • 14 .t: 0.6 ug/L 100 10 8/31 100 20 3/27 44 4 4/07 50 5 12/14 130 10 8/31 110 20 8/05 42 4 4/07 44.1 0.6 12/16 CV • 22 t 0.9 1111/L Result YD!:;er 1 DeS! 110 10 8131 100 20 8/11 46 5 4/07 45 4 12/16 120 10 8/31 47 5 4/07 42 4 12/18 Resyl~ ~[I !;!•I! 35 7 2127 98 10 9/25 46 5 4/07 43 4 12!18 120 10 12/15 Tm 91MG8 01 MSCAN 47 5 4/07 45 5 12/18 19 2 7128 cv • 15 t 2 ug/L 130 10 12/15 43 4 4/07 21 2 8/24 94 9 12/15 cv = not spiked ug/L 42 4 4/07 CV=50t5 ug/L 20 2 8/31 Result Y!:!s;;:!r~ Date 97 10 12/15 44 4 4/07 21 2 12/04 110 10 12/15 Resylt Uncer 1 !2!~! 47 5 4/07 Result Unc~r Date 14.2 0.7 2/04 120 10 12!15 38 4 4/08 CV•28t"1 11111/L 120 10 12/15 < 1 3/27 40 4 4/08 50 5 7/28 CV = 16 t 0.7 ug/L 94 9 12115 < 1 8/05 42 4 4/08 48 5 7128 ResylS Uncer. Oat! < 10 8/11 41 4 4/08 Resul1 unc~:r: Qatt cv s 120 t 5 ug/L 

45 5 5/04 cv • 52 • 2.2 Ullll 28 3 3/11 
46 45 5/04 26 3 8/13 13.8 1 6/02 Result ~er. oase 46 5 5/04 Result Uncer. Date 25 3 8/31 < 200 8/31 40.5 2.1 5/18 l'l 16 2 10/13 130 10 10/27 43.1 2.2 5/18 59.6 3 7!02 ' 
48.5 2.4 5/19 50.6 2.5 7!06 a> 

-.J 
46 2.3 5/19 
44.1 2.2 5/19 
43.9 2.2 5/29 
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EM·9 Trace ELements in Water 
(cont) 

U (cont) 

CV = 55 t 2.4 ug/L 

Result 

55 
50 
51 
57 
58.5 

Uncer. 

6 
5 
6 
6 
2.9 

Date 

3/26 
4/30 
5/18 
8/25 
9!08 

CV = 56 t 6 ug/L 

Result Uncer. Date 

56 6/15 

CV = 60 t 2.6 UQ/L 

Result 

52 
57 
58 
60.4 
70 

Uncer. 

5 
6 
6 
3 
3.5 

Date 

4/29 
9/01 
9/01 
9/17 

10/27 

CV = 65 t 2.8 ug/L 

Result Uncer. Date 

62 
62 

CV=66t7 ug/L 

4/30 
5!19 

Result Uncer. Date 

63.8 3.2 5/29 

CV=70t3 ug/L 

Result Uncer. Date 

68 
67 
70.4 
73.7 
73.1 
74.6 
58 

cvsn:t7 ug/L 

7 8/14 
7 8/19 
3.5 9/17 
3.7 11/03 
3.6 11/03 
3.7 11/13 
6 12/16 

Result !Jnctr. Date 

74 
7'1.9 

CV • 74 t 7 ugjl 

7 
4 

5/04 
5/22 

Result Unc:er. Date 

74 6/15 

CV•80t8 ug/L 

Result Uncer. Date 

83 
70 
71 

8 
7 
7 

3!27 
4/29 
4/29 

U (cont) 

77 
72 
80 
85 

cv = 84 :t 8 ug/l 

4/30 
5/18 
6/02 

12/11 

Result Uncer. Date 

71 
80 
71 

CV = 86 t 3.7 USI/L 

2/11 
2/21 
2!27 

Result Uncer. Date 

85.6 4.3 6/29 
86.8 4.4 7/02 

CV = 88 t 9 ug/L 

Result Uncer. Date 

89 9 5/04 
92.3 4.6 5/22 

CV = 90 t 3.9 USI/L 

Result Uncer. Date 

96.2 
45 

120 
89 

100 
85.7 

4.8 
5 

10 
9 

10 
4.3 

Saq:>le r~.r~ on 4/7 was in~ 
correctly spiked wlth tt'le 
wrong solution, whic--h was 
50 t 5 ug/L. 

CV=92t9 ug/L 

3/04 
4/07 
5/08 
6/12 
8/25 
9/02 

Result Uncer. Date 

91 6/12 

CVs94:t9 !JQ/L 

Result Uncer. Dtte 

101 
98 

2 
10 

CV = 100 t 10 USI/L 

2/07 
5/04 

Result Uncer. Date 

110 
100 
110 
110 
110 
130 
100 
93 

126 
100 
100 

84 
84 
93 
94 

100 
97 

100 

10 
10 
10 
10 
10 
10 
20 
8.3 
6 

20 
20 
17 
16 
9 
9 

10 
10 
10 

1/08 
1/08 
1/08 
2/10 
2/10 
2/12 
2/27 
2/28 
3/05 
3!09 
3!09 
3!09 
3!09 
3/26 
3!26 
4/0l 
4/03 
4/03 

TABLE E-IV (cent) 

u Ccont) 

100 
84 

100 
88 
88 

100 
90 
91 
95 
94.7 
91 
90 
93 
95 
91 
93 
93 
90 
99 
94 

110 
100 
93 
97 
94 
90 

100 
97 
91 
97 

100 
97 

100 
110 
100 
100 
94 
96 

120 
100 
101 
100 
110 
100 
120 
110 
100 

10 
8 

10 
9 
9 

10 
9 
9 
9 
0.9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
9 

10 
10 
9 

10 
9 
9 

10 
9 
9 

10 
10 
10 
10 
10 
10 
10 
9 

10 
10 
10 
5 

10 
10 
10 
10 
10 
10 

.CV = 120 t 5.2 ug/L 

4/03 
4/29 
4/29 
4/29 
4/29 
4/29 
4/30 
4/30 
4!30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
5/06 
5/06 
5/06 
5/06 
5/08 
5/19 
5/28 
5/28 
6/02 
6/02 
6/05 
6/05 
7/02 
7!27 
7!27 
7!27 
7!27 
8/25 
8/31 
8/31 
8/31 
8/31 
9/17 
9/28 
9/28 
9/28 

10/07 
10/07 
10/13 

Result Unc:e~ 

150 10 

CV = 140 :t: 6 ug/L 

Result 

130 
142 
132 
160 
146 

Uncer. 

10 
7 
7 

20 
8 

CV = 200 t 20 ug/L 

8/31 

Date 

4/29 
5/29 
7/02 
8/25 
9/02 

Result uncer-. Date 

200 
220 
230 
220 
190 
200 
180 
190 
180 

20 
20 
20 
20 
20 
20 
20 
20 
20 

1/08 
1/08 
2!12 
2/12 
4/02 
4/.02 
6/04 
8/31 
8/31 

91MG8 01 

CV = 100 :t 10 ug/L 

Result 

100 
100 
100 

uncer. 

20 
20 
20 

MSCAN 

Date 

3/27 
8/05 
8/11 

U·235/238 91GAU 03 ICPMS 

cv .. o.oon :t: 0.0007 ratio 

Result 

0.0066 
0.0066 
0.007 
0.0072 
0.0068 
0.0068 
0.0064 
0.0069 
0.0074 
0.0074 
0.0072 
0.0068 
0.0072 
0.0071 
0.0072 
0.007 
0.0078 
0.007 
0.0067 
0.0082 
0.0078 
0.0076 
0.007'1 
0.0071 
0.007 
0.0074 
0.0074 
0.0073 
0.0077 
0.0076 
0.0081 
0.0071 
0.0077 
0.0072 
0.0062 
0.0076 
0.0071 
0.0074 
0.0072 
0.0064 
0.0055 
0.0051 
0.0051 
0.0066 
0.0069 
0.007 
0.0062 
0.007 
0.0067 
0.0073 
0.0069 
0.0077 
0.0077 
0.0069 
o.oon 
0.0069 
0.0062 
o.oon 
0.0073 
o.oon 
0.0083 
0.0076 
0.0069 

Uncer. 

0.0004 
0.0002 
0.0005 
0.0003 
0.0003 
0.0003 
0.0006 
0.0004 
0.0003 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0004 
0.0002 
0.001 
0.0002 
0.0003 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0005 
0.0002 
0.0004 
0.0002 
0.0002 
0.0002 
0.0004 
0.0002 
0.0003 
0.0002 
0.0002 
0.0004 
0.0002 
0.0005 
0.0002 
0.001 
0.002 
0.002 
0.002 
0.0007 
0.0002 
0.0014 
0.0002 
0.0037 
0.0005 
0.0001 
0.0004 
0.0003 
0.0002 
0.0005 
0.0002 
0.0018 
0.0005 
0.0002 
0.0002 
0.0006 
0.0002 
0.0007 

Date 

1/14 
1/14 
1/14 
1/17 
1/17 
1/17 
1/17 
1/17 
1/27 
1/27 
1/27 
1/27 
1/27 
1/27 
1/28 
1/28 
2/03 
2/03 
2!03 
2!11 
2/11 
2/11 
2/11 
2/21 
2/21 
2!21 
2/21 
2/21 
2/27 
2/27 
2/27 
2/27 
2!27 
2/27 
3/30 
3/30 
4/01 
4/07 
4/07 
4/07 
4/07 
4/07 
4/07 
4!07 
4/07 
4/07 
4/07 
4/07 
4/07 
4/08 
4/08 
4/08 
5/04 
5/04 
5/04 
5/04 
5/04 
5/04 
5/08 
5/18 
5/18 
5/18 
5/18 

U~235!238 (cont) 

0.007 
o.oon 
0.0072 
0.0071 
0.0084 
0.0066 
0.0083 
0.0074 
o.oon 
0.0076 
0.0074 
0.008 
0.0079 
0.0073 
0.0071 
0.0071 
0.0077 
0. 0072 
0.0068 
0.0075 
0.0071 
0.0069 
0.0064 
0.0064 
0.0069 
0.0065 
0.0071 
0.0068 
0.0072 
0.0071 
0.007 
0.0071 
0.007 
0.0073 
0.0071 
0.0072 
0.0075 
0.0069 
0.0069 

0.0006 
0.0004 
0.0005 
0.0008 
0.0017 
0.0007 
0.0015 
0.0006 
0.0005 
0.0004 
0.0013 
0.0008 
0.0002 
0.0007 
0.0006 
0.0014 
0.0017 
0.0002 
0.001 
0.0004 
0.0004 
0.0002 
0.0003 
0.0002 
0.0002 
0.0002 
0.0003 
0.0003 
0.0002 
0.0003 
0.0007 
0.0002 
0.0008 
0.0003 
0.0002 
0.0002 
0.0002 
0.0003 
0.0004· 

6/15 
6/15 
6/15 
6/15 
6/15 
6/15 
6/15 
6/15 
6/15 
6/29 
6/29 
6/29 
6/29 
7/02 
7/02 
7/02 
7/02 
7/02 
8/12 
8/12 
8/26 
8/26 
8/26 
8/26 
8/26 
8/26 
8/2~ 
8/26 
8/26 
8/26 
9/01 
9/01 
9/01 
9/01 
9/17 
9/17 
9/17 
9/17 
9/17 

92GAU 02 I CP£S 

CV = not spiked Mg/l 

Result Uncer. Date 

< 0.006 3/11 
< 0.005 3/23 
< 2 7/16 
< 0.007 8/13 
< 0.007 8!31 

CV ~ 30 t 1.3 ug/L 

Resyl t Unc:er. Date 

33 4/23 

CV ::1 400 t 20 ug/L 

Resyl t Uncer. D1tt 

400 80 1/07 

CV z 998 t 43 ug/L 

Result Uncer, Date 

1030 60 10/09 

CV = 0.4 t 0.02 "''lfL 

Result tJneer. Datr 

0.38 0.04 7!28 
0.42 0.04 8/24 
0.4 0.04 8/31 

V (cont) 

CV = 1 t 0.04 "'9/L 

Result 

0.96 
1 
1 
1 

Uncer. 

o. 1 
0.1 
0.1 
0.1 

CV = 1.3 t 0.06 "'9/L 

Result Uncer. 

1.3 0.1 

CV s 1.6 t 0.07 mg/L 

Result 

1.6 
1.6 
1.6 

Uncer. 

0.2 
0.2 
0.2 

CV = 1.8 t 0.08 mg/L 

Result 

1.8 
1.8 
1.8 
1.8 
1.9 

Uncer. 

0.2 
0.2 
0.2 
1.8 
0.2 

CV = 2.2 t 0.09 mg/L 

Result 

2.1 
2.1 
2.1 
2.2 

uncer. 

0.2 
0.2 
0.2 
0.2 

CV = 2.4 2 0.1 mg/L 

Result _ Uncer. 

2.4 0.2 

CV z 2.5 t 0.11 mg/L 

Result 

2.5 
2.4 
2.6 
2.5 
2.7 
2.6 
2.4 
2.4 
2.5 
2.2 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.6 
2.6 
2.5 
2.4 
2.5 
2.4 
2.5 
2.4 
2.5 

unc:er. 

0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.2 
0.3 
0.2 
0.3 
0.2 
0.3 

Date 

6/23 
8/27 
9!09 
9/10 

Date 

12/09 

Date 

7/15 
9/10 

10/09 

Date 

3/30 
6/19 
8/13 
8/20 
8/24 

Date 

7/15 
7/28 
7/28 
8/05 

Date 

3/11 

Date 

3/24 
3!30 
7/16 
7/16 
7/16 
7/16 
7/28 
7/28 
7/29 
7/29 
8/04 
8/04 
8/05 
8/05 
8/17 
8/17 
8/21 
8/25 
8/25 
8/27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 
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EM·9 Trece El~t• in Water 
(cont) 

V (cont) 

CV • 3 t 0.1 1118/L 

Result Un!:er. Date 

2.83 0.14 4/23 

CV • 3.6 t 0.2 1118/L 

Result Uncer. Date 

3.6 
3.6 
3.7 
3.5 

0.4 
0.4 
0.4 
0.4 

CV = 4.6 t 0.2 1118/L 

3/24 
6/11 
8/24 
8/27 

Result Uncer. Date 

4.3 
4.7 
4.4 
4.4 
4.4 

0.4 
0.5 
0.4 
0.4 
0.4 

CV • 4.8 t 0.2 11181L 

6/22 
7/16 
8/04 
9/08 
9/10 

Result Uncer. Date 

4.6 0.9 3/11 

CV • 10 t 1 1118/L 

Rnul t Unc:er. Date 

9.9 2 1/07 
11 1 3!11 
10 1 3/16 
10 1 3/23 
11 1 3/23 
10 1 3/24 
10 1 3/30 
10 1 4/01 
9.86 0.49 4/23 
9.35 0.47 4/24 
8.5 0.9 6!11 
9.7 1 6!19 
9.5 1 6!19 
9.5 1 6/22 
9.5 1 6/23 

10.3 0.2 10/09 
10.2 0.2 10/09 
9.9 1 12/09 

10 1 12/09 

cv • 12 • 0.5 Mill 

Result tJrser. Pete 

11.11 0.6 4/23 

92GAU 02 ICPMS 

CV • 31.9 t 1.4 ug/L 

Result Uncer. Date 

34 
35 

6/02 
10/21 

v (cont) 

CV a 38,9 t 1.7 ug/L 

Result lJncer. pate 

47 
44 

cv • 40 t 1.7 UIIIL 

10!16 
11!20 

Result uncer. Date 

42 9/01 

CV • 50 t 2.2 ug/L 

Result Uncer. Date 

47.2 
62.2 

CVa60t6 ug/L 

2.4 
4.4 

3/16 
3/20 

Result Uncer. Dtte 

67 1/14 

CV=70t3 ug/L 

Result Uncer Date 

85 17 2!27 

CV•80t8 ug/L 

Result Unfer. Dtte 

83 1!06 

cv • 90 • 3.9 Ullfl 

Result Uncer pete 

92 9!23 

CV = 100 t 10 ug/L 

Result Uncer. Date 

85 
117 
74 
90 

110 
140 

TO 
84 

100 
101 
100 
99 

100 
110 
100 
120 
99 

106 
100 
100 
110 
99 
91 

100 
98 

100 
108 
93 

100 
97 

9 
8 
7 
9 

w 
10 
7 
8 

w 
5 

w 
w 
w 
w 
w 
w 
w 
w 
10 
w 
10 
w 
9 

w 
10 
w 
10 
9 

w 
w 

2/28 
3/20 
4/24 
4/24 
6!02 
6!05 
6/05 
6!05 
6!05 
8/03 
8/03 
8!17 
8!17 
9/23 
9/23 
9/23 
9/23 
9/23 
9/24 

10/01 
10/01 
10/06 
10/06 
12/08 
12/08 
12/08 
12/08 
12/08 
12/08 
12/08 

TABLE E-IV (cont) 

v (cont) I Zn (cont) 

cv • 1 t 0.04 118/l cv • 530 t 23 ug/l 

Result Uncer. Ott! 

0.93 
0.81 

0.09 4/24 
0.08 4/24 

91MGII 01 

cv • 100 t 10 UII/L 

MSCAll 

Result Uncer. Date 

100 
100 
100 

20 
20 
20 

3/27 
8/05 
8/11 

91MGB 01 MSCAII 

cv • not spiked ug/L 

Result Uncer. Date 

< 1 3/27 
< 1 8/05 

< 10 8/11 

91MGB 01 MSCAJI 

cv • not spiked ug/L 

Yb 

Result Uncer. Date 

< 1 
< 1 

< 10 

91MGB 01 

3!27 
8/05 
8!11 

MSCAJI 

cv "' not spiked UD/L 

Zn 

Result 

< 1 
< 1 

< 10 

Unc_er. 

93GAU 02 

Date 

3/27 
8/05 
8/11 

FAA 

CV = 276 t 12 ug/L 

Result Uncer. Date 

290 
300 
300 
300 
290 
290 
280 
260 

30 
30 
30 
30 
30 
30 
30 
30 

CV • 401 t 17 ug/L 

2106 
2!06 
2!07 
3/12 
3/12 
3/28 
4/24 
5/05 

Result Uncer. Date 

400 40 10/26 

CY = 500 t 20 UQ/l 

Resyl t Uncer. Date 

500 50 8/21 

R!JUl t Uncer Date 

530 50 5/05 

CV 311 797 t 34 ug/L 

Result Unctr Pete 

T70 80 7/01 

CV • 1150 t 49 ug/L 

Result Uneer~ Pete 

1100 
1100 

100 
100 

CV 311 1400 t 60 ug/L 

2/05 
3/28 

Result Uneer I Date 

1300 100 7/01 

CV • 1 t 0.04 OQ/L 

Result Unc:er I Oate 

1 0.1 8/03 
1 0.1 8/21 
0.99 0.1 8/21 
1 0.1 8/31 
1 0.1 8/31 
0.76 0.08 10/26 
0.99 0.1 10/26 
1.1 0.1 12/09 
1 0.1 12/09 

CV = 1.15 t 0.05 OQ/L 

Result Uncer. Date 

1.1 0.1 8/31 

CV = 1.16 t 0.11 OQ/L 

Result Unc:er. Pett 

1.16 0.1 1/06 

Zn 91 GAU 02 I CPES 

CV = not spiked Mg/L 

Result Uncer. Date 

0.01 
< 2 

0.006 1!07 
7/16 

cv = 20.1 t 0.8 UIIIL 

Result uncer I Date 

23 4/23 

CV = 100 t 4 ug/L 

Result Uncer. _ Date 

100 11!19 

CV = 500 t 20 ug/L 

Result Unctr. Pete 

510 50 12/09 

Zn cc:ont> 

cv • 502 • 22 Ullfl 

Result !Jncer. Dtte 

493 11/19 

CV = 600 t 30 ug/L 

Result Uncer. Date 

610 
630 

60 
60 

CV • 0.4 t 0.02 Mg/L 

3/24 
6/11 

Result Unc:er. Date 

0.39 0.04 6/22 
0.46 0.05 7116 
0.4 0.04 8/04 
0.41 0.04 9/08 
0.39 0.04 9!10 

cv • o.n • o.o3 Mg/L 

Result Unc:er~ Date 

0.82 0.08 8/24 
0.8 0.08 8/27 

CV = 0.98 t 0~04 llg/L 

Result uncer. Date 

0.98 
0.98 
0.97 
1 

0.1 
0.1 
0.1 
0.1 

CV = 1.2 t 0,05 11111/L 

7/15 
7/28 
7/28 
8/05 

Result Uncer Dfte 

1.4 0.1 3!17 

CV = 1.4 t 0.06 Mg/L 

Result Uncer I Date 

1.5 
1.4 
1.4 
1.5 
1.6 

0.2 
0.1 
0.1 
1.5 
0.2 

CV = 1.66 t 0.07 "9/L 

3!30 
6!19 
8!13 
8/20 
8/24 

Result Uncer. Date 

1.9 
1.7 
1.8 

0.2 
0.2 
0.2 

cv = 2 t 0.09 "'9/l 

3/17 
8/13 
8/31 

Result Unc:er. Date 

2.2 0.2 3!17 
2.66 0.13 4/23 
2.1 0.2 7!15 
2 0.2 9!10 

Zn Cc:ont> 

cv. 2.3 t 011 1111/l 

Rewt t uncer. Dtt• 

2.1 
2.4 
2.4 
2.3 

0.2 
0.2 
0.2 
0.2 

CV • 2.51 t 0.11 .. /L 

6/23 
8/27 
9!09 
9/10 

Reault Uncer. Dett 

2.3 
2.5 
2.9 
2.6 
2.8 
2.4 
2.5 
2.5 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.5 
2.7 
2.5 
2.6 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 

0.2 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 

CV = 2.8 t 0.1 OQ/L 

Rt$ul t Uncer I 

2.7 0.3 
3 0.3 
3 0.3 

cv z 3 t 0.13 mg/l 

Result Unc_er. 

3.2 0.3 

CV = 8 t 0.3 mg/L 

Result Uncer. 

7.77 0.39 

cv = 10 t 1 mg/l 

Result 

10 
11 
11 
10 
10 
11 
11 
9.58 
9.18 

11 
9.1 
9.7 

Uncer. 

1 
0.48 
0.46 
1 
0.9 

3/24 
3/30 
7116 
7!16 
7!16 
7!16 
7/28 
7/28 
7!29 
7!29 
8/04 
8/04 
8/05 
8/05 
8!17 
8/17 
8/21 
8/25 
8/25 
8!27 
8/31 
8/31 
9/10 
9/10 
9/14 
9/14 

o.~ 

7/28 
8/24 
8/31 

Date 

3/23 

Date 

4/23 

Date 

1!07 
3!16 
3/23 
l/23 
l/24 
l/30 
4/01 
4/23 
4/24 
6/11 
6/19 
6/19 
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EM-9 Trace E le~~~ents in Water 

(cont) 

*'**********•••••*************• 

Zn (cont) 

Zn 

9.8 
9.8 

10 
9.8 

92GAU 02 

CV = 10 t 1 ug/L 

6/22 
6/23 

12/09 
12/09 

1C~S 

Result Uncer. Date 

27 
15 
13 

CV = 15 t 0.6 ug/L 

3/23 
10/16 
11!20 

Result Uncer. Date 

28 
18 

CV=30t3 ug/L 

6/02 
10/21 

Result Unc:er. Date 

32 1!21 

CV = 40 t 1.7 ug/L 

Result uncer. Date 

45 9/23 

CV=50t2 ug/L 

Result Unc:er Date 

31 6 2/27 

CV = 60.2 t 2.6 ug/L 

Result Uncer. Date 

57 12/03 

CV • 100 t 10 UII/L 

Result 

94 
96 
97 
96 
n 

130 
96 

110 
110 
100 

71 
130 
94 

100 
110 
106 
100 
110 
100 
110 

Uncer. Date 

9 
10 
10 
10 
7 

10 
10 
10 
10 
10 
7 

10 
9 

10 
10 
10 
10 
10 
10 
10 

1!011 
1/08 
1!08 
2/12 
Z/28 
3/23 
4/03 
4/03 
4/03 
4/03 
4124 
4/24 
5/06 
5/06 
6/02 
6/05 
6/05 
7;02 
7;27 
7!27 

Zn (cont) 

110 10 
110 10 
110 10 
94 9 

180 20 
128 12 
120 10 
120 10 
100 10 
112 10 
100 10 
112 10 
110 10 
52 5 
n 7 

100 10 
110 10 
120 10 

CV = 110 t 10 ug/L 

Result uncer. 

130 
120 

10 
10 

CV = 120 t 5.2 UV/L 

7127 
7127 
8/31 
8/31 

10/06 
10/06 
10/19 
10/19 
10/19 
10/19 
10/19 
10/19 
12/15 
12/15 
12/15 
12/15 
12/15 
12/15 

Date 

7;27 
7!27 

Result Uncer. Date 

120 10 3/16 

CV = 150 i 6 ug/L 

Result Uocer. Date 

< 200 8/31 

CV s 160 t 20 ug/L 

Result Uncer. pate 

150 
150 
140 
160 
160 
130 
150 
160 
120 

20 
20 
10 
20 
20 
10 
20 
20 
10 

CV :a: 180 t 18 ugj'L 

1/08 
1/08 
2!12 
4/02 
4/02 
6/04 
8/31 
8/31 

10/19 

Result Unc;er. Date 

180 
160 
150 

20 
20 
20 

CV • 201 t 9 ug/L 

1/06 
3/03 
9/02 

Result Unc:er. Date 

190 20 12!24 

CV • 230 t 20 UIIIL 

Rnult Uneer. Dttt 

190 
170 
170 
190 
230 
210 

20 
20 
20 
20 
20 
20 

3!09 
3;09 
3;09 
3/09 
5/06 
5/06 

TABLE E-IV (cont) 

Zn (cont) 

CV = 0.8 t 0.03 mg/L 

Result Uncer. 

0.61 0.06 
0.66 0.07 

Date 

12/11 
12/11 

Zn 91MGB 01 MSCAN 

CV = 100 t 10 ug/L 

Result Uncer. 

100 20 
110 20 
110 20 

Date 

3/27 
8/05 
8!11 

Zr 91MG8 01 MSCAN 

cv • not spiked ug/L 

Resu_l t _ uncer. 

< 1 
< 1 

26 

Date 

3/27 
8/05 
8;11 

............................... 

Ag 

EM-9 Trace Elements 

on Filter Media 

92GAU 02 ICPMS 

CV • 0.5 t 0.02 ug/fi t ter 

Result Uncer, Date 

0.42 0.1 5/06 
0.5 0.05 10/19 

CV = 0.85 t 0.03 ug/fHter 

Result Uncer. cate 

0.69 0.1 5/06 

CV • 0.9 t 0.03 ug/filter 

Result Uncer. Date 

0.83 0.08 10/19 

Aa 92GAU 02 I CPM$ 

CV • 0.55 t 0.02 ug/filter 

Result Unc:er. Date 

0.43 0.1 5/06 

CV • 0.75 t 0.03 ug/filter 

Result Uncer. Date 

0.62 0.1 5/06 

CV • 5 t 0.2 ugjfilter 

Result Unc:er I Date 

4.2 o.a 4/22 

Ba 91GAU 02 FAA 

CV =50 t 5 ug/filter 

Result _Uncer. Date 

52 9/22 

cv = 70 t 7 ug/filter 

Resl,llt uncer. Date 

69 9/22 

Ba 92GAU 02 ICPMS 

cv = 0.4 t 0.01 ug/filter 

Result uncer. Date 

0.4 0.1 6/01 

cv = 0.5 t 0.02 ug/filter 

Result 

0.48 
0.5 

Uncer I 

0.1 

Date 

5/06 
6/01 

CV = 0.8 t 0.03 ugJfilter 

Result Uncer. Date 

0.7 o. 1 5/06 

cv = 15 t 0.5 ug/fHter 

Be 

Result 

15 
15 

Unc:er. 

92GAU 02 

Date 

2/19 
2/19 

FAA 

cv "' not spiked ug/ft l ter 

R_esu_lt 

< 0.1 
< 0.1 
< 0.1 
< 011 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< o. 1 
< 0.1 
< 0.1 
< 0.1 
< o. 1 
< o., 

Uncer. Qatt 

1!31 
2/06 
2!11 
6/17 
6/18 
6/18 
9/21 
9/22 
9/30 

10/06 
10/20 
10/27 
11/19 
12/23 

cv • 1 t 0.036 ug!fllter 

Result Uncer. Date 

1.18 
1 
0.97 
1 
1.1 
1.1 
1 
1 
1 
0.9 
0.97 

o. 1 
o. 1 
o. 1 
o. 1 
0.1 
o. 1 
0.1 
o. 1 
0.1 
0.1 
o. 1 

2/28 
3/05 
3/05 
4!14 
5/07 
5/07 
5112 
5!12 
6/02 
7114 
7!14 

Be (cont) 

1 0.1 7/28 
1 0.1 9/21 

9.6 1 9/21 

1 o. 1 9/22 
1.2 o. 1 10/27 

1.1 0.1 12/08 

0.8 0.08 12/16 

CV = 1.2 t 0~04 ug/filter 

Result Uncer. Date 

1.2 0.1 7!16 

CV = 1.4 t 0.05 ug/filter 

Result Uncer I Date 

1.4 0.1 7/16 

CV "' 1.6 t 0~06 ugJfi lter 

B.uY.l~ Date 

1.6 0.2 7/21 

cv = 2 t 0.07 ug/filter 

Result uncer. Date 

0.2 7/21 

cv = 2.2 t 0.08 ug/fil ter 

Result uncer. Date 

2.4 0.2 7!28 

cv = 2.4 t 0.09 ug/fllter 

Result Uncer. Date 

2.5 0.3 7/28 

cv • 2.5 t 0.09 ugJfilter 

Result lJnc!r patt 

2.4 0.2 8/12 

2.6 0.3 8/18 
2.5 0.2 9/22 
2.4 0.2 10/06 

CV = 2.6 t 0.09 ugJfilter 

Resylt Uncer. Date 

2.4 0.3 8/04 

CV • 2.8 t 0.1 ug/fH tor 

!!IY!,L_Unctr. Date 

2.9 0.3 7/28 

CV • 3 t 0.108 uoJfHter 

Result Unc:er. Date 

3 
3.4 
3.8 
3.3 
3 
3.2 
3.1 
3.2 
3.2 

0.3 
0.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

3/05 
3!16 
3!16 
3/24 
4/02 
5!14 
5!Z7 
6/02 
6/02 

Be (cont) 

3.2 0.3 
3 0.3 
3.1 0.3 
3.Z 0.3 
2.8 0.3 
3 0~ 

3.1 0.3 
L8 ~3 

3.1 0.3 
3.2 0.3 
3.1 0.3 

CV = 3.5 t 0.1 ug/filter 

Res_ul t _ UllCer_. 

3.3 0.3 
3.2 0.3 
3.5 0.4 
3.7 0.4 

CV=5t0.18 ug/filter 

Result Unc:er I 

5.1 
5 
4. 7 
5.5 
5.6 
5.6 
5.4 
5.4 
5.3 
5.1 
4.7 
5 
5.4 
5.2 
5.1 
5.5 
5.4 
5.3 
5.3 
5 
5.3 
5 
5.3 
4.6 
4.2 
5.1 

0.5 
0.5 
0.5 
0.5 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.5 

cv = 6 t 0.22 ug/fil ter 

6;02 
6/05 
7;07 
7/28 
8;04 
8/18 

10/20 
11/19 
12/08 
12/23 
12/23 

Date 

8/21 
8/25 
9/21 
9/22 

Date 

2/06 
2/11 
2/11 
2/19 
2/28 
2/28 
3!18 
3/18 
5/07 
5/07 
5112 
5/27 
6/02 
6/05 
6/10 
6/17 
6/18 
8/12 
8!18 
9;21 
9/30 
9/30 

12/01 
12/08 
12/16 
12!23 

Result uncer I Date 

5.8 0.6 1/23 

6.6 0.7 1!30 

6.5 0.6 2!05 

6 0.6 3/18 

6.1 0.6 3/18 

6.2 0.6 4/14 

6.2 0.6 5/07 

6 0.6 5/12 

6.1 0.6 6/0l 
5.8 0.6 6/18 

6.4 0.6 6/26 

6.3 0.6 6/26 

6.2 0.6 8/04 

6.2 0.6 9/21 

6.8 0. 7 9/22 

6.5 0.6 10/06 

6.2 0.6 11/10 
5.5 0.6 11/10 

5.27 0.5 11!19 

5.8 0.6 12/01 
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EM-9 Tr-ece El~h 
on Filter Mlldia 

(cont) 

Be (cont) 

CV • 7 t 0.25 Ullffl ter 

Result Uncer. Date 

7.4 0.7 2/06 
7.4 o. 7 2/11 
7.4 0.7 2!19 
7.4 0. 7 3/05 
7.3 0.7 3/18 
7.6 0.8 3/24 
7.7 0.8 4/03 
6.5 0.6 4!14 
7.3 0.7 4/14 
7.5 0.8 6/02 
7.6 0.8 6/18 
7.1 0.7 6!18 
7.1 0.7 6/26 
6.4 0.6 6/26 
7 0.7 8/21 
7.3 0.7 9/01 
6.5 0.6 9/30 
7.4 0.7 10/06 
6.5 0.6 10/20 
7.2 0.7 10/27 
7 0.7 11/04 
6.7 0.7 12!08 
7.2 0.7 12!23 
7.4 0.7 12/23 

CV = 8 t 0.29 ugJfilter 

Result Uncer. Date 

8.5 0.9 2/05 
8.2 0.8 3/24 
8.7 0.9 3/24 
8.6 0.9 3/24 
8 0.8 4/02 
8 0.8 4/02 
8.2 0.8 4/14 
8.4 0.8 6/02 
8.1 0.8 6/10 
8.5 0.8 6/18 
7 0.7 6/26 
8.4 0.8 7/07 
8.5 0.8 7/28 
8.2 0.8 8/18 
8.2 0.8 9/10 
8.3 0.8 9/10 
8.7 0.9 9/22 
7.8 0.8 10/20 
7.7 0.8 10/27 
8.5 0.8 11/04 
7.2 0.7 11/10 
8.5 0.8 11/10 
7.7 0.8 11/19 
8 0.8 12/08 
7.9 0.8 12/16 
8.4 0.8 12/24 

cv = 9 t 0.32 ugJfilter 

Res_ult 

9.1 
9.8 
9.4 
9.8 
9.7 
9.5 

Uncer_, 

0.9 
1 
0.9 
1 
1 
1 

Date 

1/23 
2/06 
2/11 
2/28 
2!28 
3/05 

.. (emt) 

8.8 1 3/16 
9.7 1 3/24 
9.7 1 3/24 
9.3 0.9 5/14 
8.5 0.8 5/27 
9.3 0.9 5/27 
9.3 0.9 5/27 
9.4 0.9 6/02 
9.1 0.9 6/18 
9.6 1 6/18 
9.2 0.9 6/26 
9.2 0.9 8/04 
9.1 0.9 8/21 
9 0.9 9/01 
9.3 0.9 9/01 
3 0.3 9!10 
6 0.6 9/10 
9 0.9 11/19 

10 1 12/01 
7.7 0.8 12/16 

CV • 10 :t: 0.36 ug/fi l ter 

Result Uncer. Date 

8 0.8 1/30 
9.9 0.9 1/31 

11 1 2/11 
11 1 3/16 
12 1 3/18 
10 1 4/14 
10 1 5/07 
11 1 5/27 
11 1 6/02 
10.6 1 6/18 
9.1 0.9 8/21 

11 1 8/25 
10 1 9/01 
10 1 9/01 
10 1 9/21 
9.7 1 9/21 
6.6 0.7 9/30 
9.5 1 9/30 
9.6 1 10/20 
9.8 1 12/01 

low value (6.6) on 9/30 is 
suspected to be due to ; n· 
correct SMple identification 

cv • 15 :t: 0.54 ug/fi l ter 

Result Uncer". Pete 

12 4/03 

cv • 20 t 0.7 UD/filter 

Result Uncer. Date 

17 4!03 

cv = 20 t o.n ug/fitter 

Result uncer. Date 

20 2 10/20 
21 2 12/23 

CV = 25 :t: 0.9 ug/filter 

Result Uncer. Date 

25 4/03 

TABLE E-IV (cont) 

le Ccont) 

CV • 26 :t: 0.9 ugJfilter-

Rnutt Uncer. Date 

20 4/02 

CV • 30 :t: 1.1 ug/fit ter 

Resu\ t Uncer. Dttt 

29 
28 

4/02 
4/03 

CV = 34 t 1.2 ug/fitter 

Result Uncer. Date 

29 4/02 

cv ::~: 35 t 1.2 ug/fflter 

Result Uncer-. Date 

37 4/03 

CV • 40 :t: 1.4 ug/filter 

Result Unc:er. Otte 

33 
34 

4/02 
4/03 

cv = 50 t 1.8 ug/fi l ter 

Resut t Uncer. Date 

48 4/03 

Be 92GAU 02 ICPMS 

CV • 0.3 :t 0.01 uglfilter 

A:esul t Uncer. Date 

0.3 0.1 6/01 

cv = 0.4 :1: 0.01 ug/fi lter 

Result Uncer. Date 

0.3 0.1 6/01 

9 i 92GAU 02 I CPMS 

cv,. 0.3 t 0.01 ug/filter 

Result Uncer. Date 

0.35 0.04 5/05 

CV = 0.5 t 0.02 ug/fi l ter 

Result Uncer ._ Da_te 

0.55 0.06 5/05 

Ca 92GAU 02 FAA 

cv = 25.1 t 0.9 ug/filter 

Result u_ncer. Date 

25 l/05 

C• (c:ont> 

CV•30.1:t1.oa ug/filter 

Result uncer. Date 

30 3!05 

Cd 92GAU 02 ETVAA 

cv = 0.05 t 0.002 ugtfilter 

Result uncer. Date 

< 0.2 6!30 

CV = 0.09 t 0.003 ug/fi I tor 

Result uncer. Date 

< 0.2 6/30 

Cd 92GAU 02 FAA 

CV "' 0.07 t 0.002 ug/fi l ter 

Result lJnetr. Date 

0.2 6/30 

cv "' 0.1 t 0.004 ug/fH ter 

Result Unc:er. Date 

0.2 6/30 

CV = 5 t 0.5 ug/fi l ter 

Result Uneer. Date 

5.2 0.5 4/21 

cv = 6 t 0.22 ug/fil ter 

Result Uncer. Date 

0.6 4/14 

cv = 7 t 0.8 ug/filter 

Result Uneer. Date 

7.3 0.7 4/21 

CV = 10 t 1 ug/filter 

Result Uncer. Date 

9.7 
10 

1/28 
7/16 

cv = 10.7 t 1.6 ug/ffl tor 

Result Unc:er. Date 

11 

cv = 15 s 2 ug/filter 

Result_ .Uneer. 

15 
16 
15 
15 
15 

1/28 

Date 

1/28 
4/21 
7/16 

10/20 
10/20 

Cd (c:ont) 

CV • 16.8 t 1.6 ug/fi l ter 

Result Uncer. Date 

17 10/20 

CV = 18.5 t 2.8 ug;filter 

Result Uncer. Date 

18 1/28 

CV = 19.7 t 1.9 ug;filter 

Result Uncer. Date 

20 2 7/16 

cv = 20 t 0.72 ugtfilter 

Result Uncer. Date 

20 
20 

4/14 
7/16 

CV = 21 t 2 ug/filter 

A:esul t Uncer. Date 

21 4/21 

cv = 25 t 3 ug/filter 

Cd 

Result Uncer. Date 

25 
29 

92GAU 02 

1/28 
10/20 

ICPMS 

cv = 0.3 t 0.01 ug/fi l ter 

A:esul t Unc:er. Date 

0.4 0.1 6/01 

CV = 0.5 t 0.02 ug/filter 

Result Uncer. Date 

0.3 0.1 6/01 

CV = 0.6 t 0.02 ug/filter 

Result Unc:er. Date 

0.51 0.05 10/19 

CV = 0.65 t 0.02 ugtfilter 

Result Unc:er. Date 

0.57 0.1 5/06 

cv = 1 t 0.04 ug/fH ter 

Result uncer. Date 

0.87 
0.8 

0.1 5!06 
0.08 10/19 

Cr 92GAU 01 FAA 

CV =not spiked ug/filter 

Resyl t Uncer. Date 

< 0.5 7/16 

cv = 5 t 0.2 ug/filter 

Resu_lt Uncer. _ _Date 

5 
14 
4.8 

0.5 
1 
1 

CV = 7 t 0.3 ug/filter 

7/01 
8/10 

11/24 

Result Uncer. Date 

6.5 0.7 6!30 

CV "" 8 t 0.3 ug/f il ter 

Result Uncer. D..!!! 

7.7 

CV = 9 t 0.9 ug/filter 

JtH.ul_t 

11 
10 
9.1 

cv = 10 t 

Result 

13 
11 

Uncer. 

1 
1 
0.9 

ug/fi l ter 

Uncer. 

CV"" 11 t 0.4 ug/filter 

11/24 

Date 

3/17 
4/21 
7/01 

Date 

1/28 
7/16 

Result Uncer. Date 

10 6/30 

CV=17t2 ug/filter 

Result Uncer. D~te 

19 2 l/17 
19 2 4/21 

CV = 20 t 2 ug/filter 

Result Uncer. Date 

19 8/03 

CV=30t3 ug/filter 

Result Uncer. Date 

41 4 1/28 
27 J 7!16 

CV=52.8:t9 ug/fitter 

Result Uncer, oate 

65 1/28 

CV=60t6 ug/f 1l ter 

Result Uncer, Date 

68 1!28 
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EM~9 Trace Ele.ents 
on Filter Media 

(cont) 

Cr Ccont) 

CV .. 100 t 10 UV/fil ter 

A:esul t Uncer. Date 

110 10 7/16 

cv = 194.7 t 36.8 ug/fil ter 

Result Unc:er. Date 

280 30 1/28 

Cr 92GAU 02 JCPMS 

CV = 0.4 t 0.01 ug/fH ter 

Res_ul t_ Uncer_. Date 

0.6 0.1 6/01 

CV = 0.5 t 0.02 ug/filter 

Result Uncer. Date 

0.6 o. 1 6/01 

CV = 0.6 t 0.02 ug/fi l ter 

Result Uncer. Date 

0.53 0.1 5/06 

Cr(+6l 91GAU 02 COI.OR 

CV = 0.5 t 0.02 ugJfilter 

Result Uncer. Date 

0.4 o. 1 1!02 
0.43 o. 1 1/02 

CU 92GAU 02 FAA 

cv • 14.9 t 0.54 ugJftlter 

Result uncer. P•tt 

17 3/05 

cv • 19.9 t 0.72 Ullflltor 

Result uncer. Date 

22 3/05 

Cu 92GAU 02 ICPMS 

CV • 0.7 t 0.03 ugJftlter 

Resurt Uncer. Q•t• 

1.1 0.1 10/19 

Cu (cont) 

cv = 1 :t 0.04 ug/fi l ter 

Result Unc:er. Date 

1.9 0.2 5/05 

cv = 1.5 t 0.05 ug/fHter 

Result Uncer. Date 

2.1 0.2 10/19 

CV = 1.99 t 0.07 ug/filter 

Result Uncer. Date 

2.7 0.3 5/05 

CV :a 12 :1: 0.4 ugJf; l ter 

Fe 

Result Uncer. Date 

13 
12 

92GAU 02 

2/19 
2/19 

FAA 

CV • not spiked ug/fi l ter 

Result Uncer, Date 

2.3 
1.6 

0.2 
0.2 

CY =- 8 t 0.3 ug/fi l ter 

3/17 
3/17 

Result uncer. Date 

10 7/16 

CV ,. 18 t 0.6 ugJfil ter 

Result lJncer Pete 

1.9 0.8 7/16 

Kg 92GAU 02 CVAA 

CV .. 0.04 t O.OC)1 ug/ftlter 

Result lJncer. patr 

0.05 0.005 11/06 

cv • o.oa t 0.003 ugJft Lter 

R!fUl t Unctr. Date 

o. 11 0.01 11/06 

Mg 92GAU 02 FAA 

cv • 20.2 t 0.7 ug/fllter 

Rnult Uncer. Date 

20 5/27 

CV • 30 t 1 ugJffltor 

RHUl t lJnctr, Date 

31 3 5/27 

TABLE E-IV (cont) 

Mi 89GAU 02 FAA 

CV s 2.8 :t 0.3 ugJfilter 

Result uncer. Oat_-

2.9 0.3 2/07 

cv s 5 :t 0.5 ug/filter-

Result Uncer-. Date 

0.5 8/10 
1 11/24 

cv = 9 :t 0.9 ug/fitter-

Result 

8.9 
9.7 

U.ocer. 

0.9 
1 

cv = 10 :t: 0.4 ugJfilter 

Date 

3/17 
4/21 

Result Uncer-_. Date 

9.5 6/30 

cv s 12 :t 0.4 ugjfi l ter-

Result uncer. Da_te 

11 6/30 

CV • 13 :t 1 ug/filter-

Result Uncer. Date 

13 
14 
14 

CV s 14 :t 0.5 ug/filter 

2/07 
3/17 
4/21 

Result Uncer-. Date 

14 6/30 

tV s 15 :t: 0.5 ug/fitter 

Result uncer 0 Date 

13 
14 

CV=17:t:2 ugffilter 

6/30 
6/30 

Result Uncer. Date 

17 8/03 

tv • 17.1 :t Oo6 UQ/filter-

Result Uncer. Date 

17 11/24 

CV • 18 :t Oo7 ug/filter 

Result Uncer Date 

16 6/30 

CV • 19 :t: Oo7 ug/filhr 

Result Uncrr Rilte 

18 6/30 

Ni (c:ont) 

cv = 20 :t: 0.7 ug/filter 

Result Uncer. Date 

19 6/30 

Mi 92GAU 02 JCPMS 

CV = Oo 7 :t Oo03 ug/H l ter 

Result _Uncer. Date 

0.6 0.1 6/01 

cv = 0.9 :t 0.03 ugffilter 

Result Uncer. Date 

0.9 0.1 6/01 

CV = 15 :t: 005 ugJfi lter 

R_esuLt u_ncer. 

17 

tv = 20 :t: 0. 7 ug/fil ter 

R_esul_L__Unce_r. 

21 

Date 

10/01 

Date 

10/01 

91 GAU 02 ACOLR 

cv s 40 :t 1o4 ug/fil ter 

Result Uncer. Date 

12 
13 

1/10 
1/10 

cv s 90 :t 3.2 ug/fi lter 

Result Unc:er. Date 

22 1/10 

Pb 91GAU 02 FAA 

tv a not spiked ugjf il ter-

Resyj t Unc:er. Date 

o. 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 

0.1 

cv • 1 t: 0.1 ug/ftlter 

2/19 
8/05 
9/01 
9/01 
9/10 
9/18 

10/27 

Resutt uncer. Date 

< 1 

5/12 
5/12 
7/14 

Pb (cant) 

CV = 5 t 0.18 UQ/fil ter-

Result Uncer-. 

4.8 0.5 
5.2 0.5 
6 1 
5 0.5 
5.5 0.6 
5.1 0.5 
4.9 1 
4.9 1 
5.1 1 
5.3 1 
5.7 1 

< 5 
5.4 1 
5.3 0.5 
5.2 1 
4.8 1 

cv = 6 :t: Oo2 ugffil ter 

Result _uncer- o 

5.9 
6.4 

CV = 7 t Oo25 ug/fi l ter-

Da_te 

2/28 
3/05 
4/14 
5/12 
7/07 
7107 
7/21 
7/28 
7/28 
8/12 
8/18 
9/10 
9/21 
9/30 

10/27 
12/08 

Date 

7;07 
7/21 

Result Uncer. Date 

8 0.8 7;16 
6.5 1 11/10 
6.7 1 11/10 
6.8 1 11/19 

cv • 8 t 0.8 ug/Hlter 

Rnut t Uncer-. Date 

8 0.8 2/06 
7.5 0.7 2/19 
8 0.8 2/28 
8.9 0.9 5/12 
9.5 1 7/28 
7.9 0.8 8/12 
8 1 8/21 
8.1 1 8/25 
8.5 1 9/01 
9.1 0.9 9/01 
8.4 0.8 9/10 
8.8 1 9/21 
8.6 1 9/21 
8.8 1 9/21 
7.7 1 11/10 
7.6 1 11/24 
8.5 1 12/01 

tv s 10 t: 0.4 ug/ft l ter 

Resylt unc:ero Date 

6.6 
11 
9.9 

11 
10 
10 
10 
11 
10 
11 
10 
11 

0.7 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2/19 
3/17 
4/29 
5/27 
6/02 
6/30 
6/30 
7107 
7107 
9/21 

10/20 
11/04 

On 2/19, Pb filter .,.. c:ut tn 
half by WIOlyot. 

Pb (cent) 

CV = 10.1 t 0.36 ugjfilter 

Result Uneer- o Date 

10 

cv = 11 :t: 0.4 ug/filter 

ltesul t Uncer. 

12 1 
11 1 
13 1 
12 1 
11 1 
9 0.9 
8 5 

11 1 
12 1 
12 1 
11 1 
10 1 

CV = 12 :t 0.4 ug/filter 

Result _unce_r. 

12 
12 
12 

3/05 

Date 

4/21 
6/30 
7/16 
7/28 
8/12 
9/10 
9/10 
9/30 

10/06 
10/27 
11/04 
11/24 

O_ate 

2/19 
3/05 
3/18 

tv"" 12o 1 :t 0.4 ug/filter 

Result Unctr. Date 

12 1 6/30 
12 1 12/08 
11 1 12/16 

tv= 13.1 t Oo5 ug/filter 

Result uncer-. Date 

13 1 8/21 
13 1 8/25 
14 1 9/21 
13 1 9/22 

cv = 14 t Oo5 ug/filter 

Result Uncer. Date 

15 
14 
17 
15 
15 
15 
11 
15 
13 
15 
15 
14 
14 
14 
14 

1/21 
1/21 
1/21 
1/24 
1/30 
4/10 
4/29 
4/29 
6/30 
7/21 
7/21 
8/05 

10/20 
10/27 
10/27 

tv = 14.1 t 0.5 ug/fil ter-

Result Uncer. Date 

14 1 11/04 
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EM-9 Tr-ace El_,ts 
on Filter Media 

(cont) 

Pb (Cont) 

cv = 15 t 0.54 ugJfflter 

Result Uncer. Date 

16 7/28 

CV a 15.1 t 0.5 ug/filter 

Result Uncer. Date 

16 
16 
16 

160 
15 
15 
14 

2 
2 
2 

20 
2 
2 
1 

cv = 16 t 0.58 ug/filter 

Result Uncer. 

15 

cv = 17 t: 0.61 ug/H l ter 

Result 

20 
19 
17 
19 
20 
21 
38 
17 
16 
19 
18 

Uncer. 

3/17 
5/27 
9/21 
9/21 
9/30 

10/27 
12/16 

Dat_e 

8/04 

Date 

1/21 
1/21 
1/21 
1/24 
3/18 
3/24 
6/02 
6/30 
8/04 
9/21 
9/21 

cv = 11.1 t 0.6 ug/filter 

Result Uncer Date 

18 2 11/04 
16 2 11/10 
18 2 11/10 
21 2 11/19 

cv = 18 t 0.7 ug/fflter 

Result Uncer._ Date 

18 7107 

cv = 18.1 :t: 0.6 ug/fil ter 

Result Unc:er. Date 

18 11/24 

cv = 19 :t 0.69 ugJfilter 

Result 

20 
19 

U_ncer • _____ Date 

4/14 
7/28 

Pb Cc::ont> 

CV = 19.1 t 0.7 ug/filter 

Result Uncer. Date 

21 
19 

cv = 20 :t: 0. n ug/fil ter 

5/27 
12/01 

Result Uncer. Date 

19 
22 
22 
22 
22 
22 
23 
23 
21 
21 
21 
20 
22 
21 

1/30 
2/06 
2/19 
3/05 
3/24 
4/10 
4/21 
4/29 
5/27 
7/16 
9/18 
9/30 

11/04 
11/10 

cv = 20.1 t 0. 7 ug/fil tor 

A:esul t Uncer. Date 

21 
21 
20 
21 

8/12 
8/18 
9/22 

10/06 

CV = 24.3 t 2.7 ug/filter 

Ruul t Uncer. Date 

26 7/16 

CV = 26.5 t 4 ug/fil ter 

Ruul t Uncer. Date 

26 1/28 

cv = 40 t 4 ug/fllter 

Result uncer. Date 

41 
38 

1/28 
10/20 

CV = 55.7 t: 6.2 ug/filter 

Result Uncer. Pete 

58 4/21 

cv • 59.8 t 7.8 ug/fi l ter 

Result uncer. 

65 

cv = 60 :1: 6 ug/fil ter 

Result Unc.er. 

62 
62 

6 
6 

Date 

1/28 

Date 

4/21 
4/21 

CV = 61.2 t 6.6 ug/filter 

Result Uncer. Date 

64 10/20 

TABLE E-IV (cont) 

Pb (cont) 

CV a 80 :t 8 u;/fil ter 

Result 

83 
83 
79 

Unc~_,tl.b 

8 
8 
8 

1/28 
7/16 

10/20 

cv .. 90 t 9 ugJf;Lter 

Result Uncer. Date 

93 
94 

9 
9 

4/21 
10/20 

CV = 100 t 10 ug/fi l ter 

Result Uncer. Date 

100 10 1/28 
100 10 7/16 

Pb 92GAU 02 I CPMS 

cv = 0.03 t 0.001 ug/filter 

Result Uncer. Date 

< 0.1 6/01 

CV = 0.04 t 0.002 ug/fil ter 

Result Uncer. Date 

< 0.1 6/01 

CV = 0.1 t 0.004 ug/filter 

Result Uncer. Date 

0.25 0.03 5!05 

CV = 0.2 t 0.007 ug/filter 

Result Uncer__.___ Oat_e 

0.6 0.06 5/05 

cv = 0.55 t 0.02 ug/filter 

Result Uncer. Date 

< 0.1 5/06 

CV = 0.9 t 0.03 ug/filter 

Result Uncer. Date 

< 0.1 5/06 

Se 92GAU 02 ICPMS 

cv = 0.7 t 0.03 ug/filter 

Result Uncer. Date 

0.88 0.1 5/06 

cv,. 0.95 t 0.03 ug/filter 

Result Uncer. Date 

1.3 0.1 5/06 

Sn 92tWJ 02 FAA 

CV • 10 t 0.4 ugJfil ter 

Rnylt Unc:er. Date 

10 10 7/07 

CV • 15 t 0.5 ugjff l ter 

Result Unc:er. Date 

15 10 7107 

Sr 92GAU 02 ICPMS 

CV • 4 :t 0.1 ug/fil ter 

Result unc:er. _ Date 

3.6 0.4 5/05 

cv '"' 5 t 0.2 ug/fil ter 

Result Uncer. Date 

4.4 0.4 5/05 

Ta 91 GAU 02 I CPMS 

cv = 1 t 0.1 ug/fil ter 

Result Uncer Date 

0.038 0.004 1/17 

CV = 5 t 0.5 ug/filter 

Result Uncer. Date 

0.021 0.01 1/17 

T e 92GAU 02 1 CPMS 

cv = 5 t 0.2 ug/fil ter 

Result Uncer. Date 

3.5 1 4/22 

Tl 92GAU 02 ETVAA 

CV = 0.04 t 0.001 ugjfilter 

Result Uncer. Date 

0.033 0.006 4/28 

CV = 0.05 :t 0.002 ugJfil ter 

Result Uncer Date 

0.04 0.004 4/28 

CV = 0.4 :t 0.01 ug/fi l ter 

Result Uncer. Date 

0.45 0.05 2/19 

Tl 92tWJ 02 ICPIII 

r:v • 0.03 t 0.001 ug/ffl ter 

Result Uncer. Dtte 

< 0.1 6/01 

r:v • 0.05 t 0.002 u;/fi l ter 

Ruylt Uncer. Oete 

< 0.1 6/01 

CV "' 25 t 3 ng/filter 

Result lklcer. pate 

25 
23 

10 
10 

cv = 37 :t 4 ng/fH ter 

7130 
8/07 

Resylt Uncer. Date 

< 100 7/01 

cv = 40 t 4 ng/fil ter 

Result Unc;er. Date 

170 
42 

20 
4 

cv = 49 t 5 ng/filter 

7/30 
8/07 

Result Unc.tr_._ Date 

50 10 7/01 

88GAU 03 DNA 

cv = 400 t 40 ng/fil ter 

Result Unc:er. Date 

390 
390 
400 
410 
410 
400 
390 
370 

40 
40 
40 
40 
40 
40 
40 
40 

cv = 500 t 18 ng/fil ter 

4/11 
4/11 
4/11 
4/11 
4!11 
4/11 
4/28 
4/28 

Result Uncer. Date 

520 
520 
550 
570 

50 
50 
60 
60 

cv = 700 t 70 ng/fit tel" 

Result Uncer. 

390 40 

CV = 800 t 29 ng/filter 

4/13 
4/13 
4/13 
4/13 

Date 

1/08 

Result Uncer. Date 

950 100 2/25 
1000 100 2/25 
990 100 2!25 

U (Cant) 

840 80 
830 80 
800 80 
696 50 

cv • 900 t 90 ngJfflter 

4/11 
4/11 
4/11 
4/11 

Result Uncer Dau 

830 
890 
830 
890 
870 
870 
840 
820 

80 
90 
80 
90 
90 
90 
80 
80 

88GAU 03 

CV • 400 :t 40 ng/fH ter 

4111 
4/11 
4/11 
4/11 
4/11 
4/11 
4/28 
4/28 

Result Uncer. Date 

~ ~ 
~ ~ 
~ ~ 
~ 40 
~ 40 - ~ CV • 900 :t 90 ng/fi l ter 

Result 

1000 
1000 
1000 
990 

1000 
1000 

Uneer. 

100 
100 
100 
100 
100 
100 

1/08 
1/08 
1/08 
2/25 
2!25 
2/25 

Date 

1/08 
1/08 
1/08 
2/25 
2/25 
2/25 

91GAU 03 ICPMS 

cv = 1.5 t 0.054 ug/filter 

Result Unc:er. Date 

1.6 0.2 8/17 

CV • 2 t 0.2 ug/filter 

Result Uncer, Date 

2.1 0.1 

cv = 3 t 0.108 ug/fil ter 

Result 

2.9 
3.3 

Uncer. 

0.3 
0.3 

CV = 4 t 0.4 ug/filter 

Result 

3.1 
4.5 
4 
4.2 

Uncer. 

0.4 
0.5 
0.4 
0.4 

2106 

Date 

9/28 
10/07 

Date 

2/04 
2110 
9/28 

10/07 



t'l 
' ~ ,. TABLE E-IV (cont) 

I 
Zn (cont) pH (cant> pH (cant) 

Concb:tivity (cont) 
pM (cont) 

EM~9 Tf"IIC8 El_,ts r:i = 177 • 2D.8 ugJfi l ter 284 14 1D/23 6.89 D. 1 3/12 6.97 D. 1 6125 6.87 D. 1 1D/D7 

on Filter Media 284 14 1D/23 6.99 D. 1 3/13 6.91 D. 1 6/26 6.85 D. 1 1D/08 

(cont) Ruytt Unc:er. Date 284 14 1D/23 7.04 D. 1 3/16 6.94 D. 1 6{29 6.87 D. 1 1D/13 

291 15 1Dt26 6.95 D.1 3/17 6.86 D. 1 6130 6.83 D.1 1D/15 

180 2() 1D/2D 287 14 11/23 6.97 D.1 3/18 6.91 D. 1 7tD1 6.84 D. 1 1D/15 

311 16 12/16 6.92 D.1 3/2() 6.87 D. 1 71D2 6.77 D. 1 1D{16 

U (cont) CV = 180 :t 18 ug/fi l ter 312 16 12/16 6.93 D.1 3{2() 6.9 D. 1 7106 6.88 D.1 1DI19 

296 15 12/16 6.96 D.1 3/23 6.9 D. 1 7/D7 6.88 D. 1 1D/21l 

cv ::& 5 :t: 0.5 ug/fll tor R~sult Uncer. !2•t! 312 16 12/16 6.92 D.1 3/25 6.87 D. 1 7108 6.9 D. 1 1D/21 

311 16 12/16 6.93 D.1 3/25 6.85 D. 1 7109 6.93 D. 1 1Dt23 

Result Uncer. Date 180 2() 4/21 34D 17 12/23 6.9 D.1 3/26 6.95 D. 1 7/1D 6.93 .D. 1 1Dt23 
6.97 D. 1 3127 6.94 D. 1 7/14 6.89 D. 1 1D/23 

4.14 D.21 2/04 CV=200t20 ug/fi l ter 6.98 D.1 4/06 7.D2 D. 1 7/14 6.95 D. 1 1Dt23 

6 D.3 2/06 Conductivity 84ADA D1 GE 6.98 D. 1 4/06 6.86 D. 1 7/15 6.93 D. 1 1D/23 

5.1 D.5 2/1D Result Uncer~ ll•t! 7.D2 D. 1 4/06 6.71 D. 1 7/16 6.82 D.1 1DI26 

5.2 D.5 8/17 CV•300i3D ..... OS 6.89 D.1 4/06 6.74 D. 1 7/17 6.78 D. 1 1D/27 

200 2D 4/21 6.99 D.1 4/06 6.91 D.1 7{2() 6.~ D. 1 1D/28 

190 2D 1D/21l Routt yncer. !::!•!! 6.89 D.1 4/06 6.88 D. 1 7121 6.81 D. 1 1D/29 

v 92GAU 02 ICPMS 
6.98 D. 1 4/D7 6.92 D. 1 7/22 6.83 D. 1 1D/30 

313 16 12/16 6.89 D. 1 4{08 6.85 D. 1 7123 6.81 D. 1 11/D2 

cv ::& 5 t 0.2 ug/fi l ter Zn 92GAU D2 ICPMS 6.91 D.1 4{08 6.77 D. 1 7124 6.8 D. 1 11/03 

6.89 D.1 4{08 6.85 D. 1 7127 6.78 D. 1 11/04 

Resyts Y!:!;:!f": Date CY • 0.8 :t 0.03 ug/fHter pll 84ADA D1 GE 6.93 D. 1 4{09 6.83 D.1 7128 6.75 D. 1 11/05 
6.95 D. 1 4{1D 6.68 D. 1 7129 6.r.3 D. 1 11/06 

5.9 D.6 1D/D1 ResylS ~![s I::! IS• cv • 6.87 :t: 0.06 ...,,,, 6.93 D.1 4{13 6.81 D. 1 7131 6.75 D. 1 11/09 
6.85 D.1 4{14 6.78 D. 1 7/31 6.78 D. 1 11/1D 

cv = 10 :t: 0.4 Ullff ll tor 1.6 D.2 10/19 Result Uncer 1 Oat~; 6.75 D.1 4{15 6.81 D.1 8{03 6.79 D. 1 11/12 

3.4 D.3 1D/19 6.94 D.1 4116 6.94 D. 1 8/04 6.8 D. 1 11/13 

R!!Bf! S !l!!!ar 12;ate 6.94 D. 1 1/D2 6.96 D.1 4{2() 6.87 D. 1 8{05 6.83 D. 1 11/16 .................................... 6.9 D. 1 1/D3 6.89 D.1 412D 6.98 D. 1 8/06 6.82 D. 1 11/18 

11.3 1 1DtD1 6.88 D.1 1/06 6.92 D.1 4{21 6.9 D. 1 8/D7 6.78 D. 1 11/18 

EM-9 Trace Ele~~~entl on sot l 6.88 D. 1 1/D7 6.94 D.1 4{22 6.84 D.1 8/1D 6.77 D. 1 11/2() 

6.91 D.1 1/09 6.97 D. 1 4/23 6.9 D. 1 8/11 6.88 D. 1 11{2() 

92GAU D2 ICPMS ******•••••**""""""**••*"""""" 6.89 D. 1 1/09 6.95 D.1 4{24 6.82 D. 1 8{11 6.84 D. 1 11/23 

6.89 D.1 1/09 6.9 D.1 4{27 6.91 D. 1 8/12 6.77 D. 1 11/24 

cv = 20 :t: 0. 7 ugJfil ter Hg 92GAU D2 r:iAA 6.92 D. 1 1/1D 6.9 D.1 4{28 6.89 D. 1 8{13 6.76 D. 1 11/25 

7.D1 D. 1 1/13 6.94 D.1 4/29 6.86 D.1 8/14 6.86 D. 1 11/30 

Resy!t !.!!leers oau cv. 14.9. 1.5 nolo 6.98 D. 1 1/14 6.93 D.1 4t3D 6.85 D. 1 8/14 6.82 D. 1 12/D1 

6.95 D.1 1/15 6.99 D.1 5{D1 6.85 D. 1 8/17 6.81 D. 1 12/02 

23 2 2/19 ResulS Unc!f"e D!S! 6.91 D.1 1/16 7 D.1 5/D1 6.81 D. 1 8{18 6.77 D. 1 12/D3 

23 2 2/19 6.9 D. 1 1116 6.98 D.1 5/04 6.71 D. 1 8{19 6.81 D. 1 12104 

15 2 1D/05 6.99 D. 1 1{17 6.8 D.1 5{05 6.87 D.1 8/19 6.8 D. 1 12/D7 

6.91 D.1 1/21 6.93 D.1 5{06 6.89 D. 1 8/21l 6.77 D. 1 12/011 

Zn 92GAU D2 FAA ................................... 6.94 D. 1 1/22 6.84 D.1 5/D7 6.85 D. 1 8/21 6.81 D.1 12/09 

6.96 D. 1 1/23 6.96 D.1 5{08 6.82 D.1 8/21 6.85 D.1 12/1D 

cv • 8 :t: 0.3 Ull/fllter EM·9 pll, TDS, 6.96 D.1 1/24 7.D1 D. 1 5/11 6.82 D.1 8/24 6.79 D. 1 12/11 

Conductivity in water 6.93 D. 1 1/27 6.93 D. 1 5/12 6.8 D. 1 8/25 6.8 D. 1 12/14 

R!!YLS Y!:!r:tr:. DIU 6.88 D. 1 1/28 6.94 D. 1 5{13 6.87 D. 1 8/26 6.78 D. 1 12/15 

.............. ******""""""""""""" 6.92 D.1 1/29 6.9 D.1 5/14 6.78 D.1 8/27 6.84 D. 1 12/16 

13 1 3/17 6.89 D.1 1/30 6.9 D. 1 5{15 6.87 D. 1 8/28 6.92 D. 1 12/16 

Conductivity 84ADA D1 Cl 6.97 D.1 1/31 6.91 D. 1 5!18 6.85 D. 1 8{31 6.85 D. 1 12/16 

tv = 10 t 0.4 ugtfllter 6.93 D.1 2/03 6.96 D.1 5/19 6.77 D.1 9/D1 6.87 D. 1 12/16 

CV•300t30 - 6.94 D. 1 2/04 6.91 D.1 5{2() 6.93 D.1 9/D1 6.85 D.1 12/16 

Rawls bE, 21:11 6.95 D. 1 2/05 6.88 D.1 5/21 6.87 D. 1 9/D2 6.81 D. 1 12/16 

Rgyli !:.!!:!Si:tr. Rill 6.92 D. 1 2/06 6.98 D.1 5/22 6.82 D. 1 9{03 6.88 D.1 12!16 

13 1 3/17 6.99 D. 1 2/D7 6.92 D.1 5/26 6.83 D.1 9/04 6.83 D. 1 12/17 

277 14 1/16 7 D.1 2/1D 6.96 D.1 5/27 6.75 D. 1 9/04 6.79 D. 1 12/18 

r:i. 77.9. 1D.1 Ul{fll ter 293 15 1/27 6.92 D. 1 2!11 6.85 D.1 5/21 6.83 D. 1 9/04 6.73 D. 1 12/23 

302 15 2/21 7.D1 D. 1 2/12 6.96 0.1 5/29 6.77 D.1 9/011 6.78 D. 1 12/23 

R!!Y~I YDat:. RISI 296 15 2/24 6.96 D.1 2!13 6.94 0.1 6tD1 7.D1 D.1 9{09 6.73 D. 1 12/23 

295 15 3/25 6.92 D. 1 2/14 6.9 D. I 6{02 6.85 D.1 9!11 

81 8 4/21 291 14 4/011 6.94 D. 1 2/18 6.92 0.1 6/03 6.92 D. 1 9/14 

302 15 4/27 6.79 D. 1 2!19 6.88 0.1 6/04 6.85 D.1 9/15 pll 84ADA D1 PC 

cv • 85 t a Ullffl ter 294 15 5126 6.99 D. 1 2{2() 6.91 D.1 6/05 6.94 D. 1 9/16 

295 15 6{08 6.96 D.1 2/21 6.93 D.1 6/011 7.D1 D.1 9/17 cv • 6.87 t 0.06 1.rdt1 

•mu l.DciC• RISI 295 15 6{08 6.79 D. 1 2/21 6.91 D.1 6/011 6.78 D.1 9/21 

298 15 6/24 6.95 D.1 2/24 6.95 D.1 6/011 6.95 D.1 9/21 Rnylt !a:!i;lra RISI 

86 9 4/21 290 14 7{2() 6.95 D.1 2/25 6.92 D.1 6!09 6.9 D.1 9/22 

> 87 9 1D/21l 293 15 8/11 6.94 D.1 2!27 6.97 D.1 6{1D 6.92 D.1 9/23 6.96 D.1 3/02 

., 291 15 8/13 6.9 D. 1 2/27 6.9 D.1 6/11 6.88 0.1 9/24 6.83 D. 1 9/1D 

., cv • 100 t 10 ug/fHtor 311 16 8{18 7 D. 1 2!28 6.85 D.1 6/12 6.89 D.1 9{25 .. 
::s 288 14 8/19 6.91 D. 1 3/D3 6.86' D. 1 6/15 6.81 0.1 9/21 

0.. •uwli Y!:!r:t:r. R!II 293 15 8{2() 6.88 D. 1 3/04 6.88 D.1 6/16 6.95 D.1 9/29 

)<" 293 15 8/24 6.95 D. 1 3/05 7.02 D.1 6/18 6.87 D.1 9130 

t'l 
100 1D 1D/21l 307 15 9/04 6.94 D. 1 3/06 6.77 D.1 6/19 6.78 D.1 1D/D1 

307 15 9/04 6.93 D. 1 3/09 6.96 D. I 6/22 6.74 D.1 10/02 

294 15 9/28 6.96 D. 1 3/1D 6.83 D.1 6/23 6.85 D.1 1D/05 

301 15 1Dt15 6.96 D. 1 3/11 6.93 D.1 6/24 6.83 D.1 1D/06 
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EM-9 pH, TDS, 
Cord.lctfvity in Weter 

(cant) 

Tohl Diaaolved Soli• 
84ADA 01 GRAY 

CY•293t20 1118/L 

R!fUlt Uncer. Date 

270 
300 
300 
260 
280 
280 
300 
300 
260 
260 
320 
320 
290 
270 
300 
300 
320 
290 
330 
270 
270 
310 
310 
310 
290 
290 
290 
29C 
290 
290 
?.90 
l80 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

1/10 
1/16 
1/16 
2/06 
3/06 
3/06 
4/10 
4/10 
5/14 
5/14 
6/10 
6/10 
6/23 
7/07 
8/13 
8/13 
8/17 
8/21 
8/26 
9/10 
9/11 

10/15 
10/15 
10/15 
11112 
11/12 
11/12 
12/04 
12!04 
12/04 
12/04 
12/10 .............................. 

EML RedionJClidea in Soil, 
April 1980 ................................... 

Cs·137 80EML 01 

cv • o.n • o.o7 pel/a 

Result Unctt· Date 

1.8 0.4 3/16 
o.n 0.11 S/03 

EML RedfonJCl idH in Soil, 
Moy 1984 

.................. ""**•••••• 
Alll-241 MEML 01 

CY • 0.36 t 0.02 pCi/g 

Result Uncer. Date 

0.57 0.13 6/22 
0.44 0.11 8/03 

.... 241 84EMI. 01 GEL I 

CY • 0.36 t 0.02 pCt/g 

Rnult lJnc•r, Date 

0.49 
0.51 
0.51 

0.12 S/07 
0.11 12/17 
0.11 12117 

EML Redtoruc:lfdes In Sofl, 
March 1992 

Allt·241 92EML 01 RAS 

CY • 0.07 t 0.007 bq/kg 

Result Uncer. Date 

0.04 0.07 5/08 
0.07 0.07 5/08 
0.18 0.15 5/08 

Spiked below detection li•it. 

Cs·137 92EML 01 

CY • 5.23 t 0.4 bq/kg 

Result Unc:er. Date 

7.9 
8.3 
9.1 

1.7 
1.7 
1.8 

K·40 92EML 01 

CY • 719 t 10 bq/kg 

5/19 
5/19 
5/19 

Result Uncer. Date 

950 150 
980 150 
920 140 

P\1·238 92EML 01 

CY • 0.05 t 0.01 bq/kg 

5119 
5/19 
5/19 

RAS 

Result Uncer. Pete 

0.04 
0 
0.04 

0.07 4/06 
0.07 4/06 
0.07 4/06 

Spiked below detec:th,n li•ft· 

P\1·239 92EML 01 RAS 

CY • 25.5 t 2 bq/kg 

Result Uncer. Date 

29.6 
31.7 
28.5 

1.3 
1.6 
1.8 

4/06 
4/06 
4/06 

TABLE E·IV (cont) 

Sr-90 92EML 01 PC 

CY • 4.5 t 0.4 bq/kg 

Resylt Unctr. Dtte 

15 
0 
4 

26 
26 
26 

4/06 
4/06 
4/06 

Spiked below detection liMit. 

92EML 01 DNA 

cv • 2.34 t 0.05 ug/g 

Result Uncer Date 

2.45 
2.21 
2.4 

0.2 
0.2 
0.2 

4/21 
4121 
4/21 

****************************** 
EML Redioruclides in SoH, 

Sept 1992 

****************~******--.... 

Alll·241 92EML 01 

CY • 1.83 t 0.2 bq/kg 

Result 

0.34 
1.4 
0.39 

Uncer. Date 

0.68 11/19 
0.7 11/19 
0.8 11/19 

Concentration below detection 
liMit for g ... spec. 

Cs·137 92EML 01 

CY • 285 t 5.7 bq/kg 

Result uncer. Date 

450 
300 
290 

70 
40 
40 

11/19 
11/19 
11/19 

K·40 92EML 01 

cv. 348. 11.5 bq/kg 

Result 

700 
580 

1100 

uncer. 

110 
90 

200 

Date 

11/19 
11/19 
11/19 

Incorrect backgrOU'Id used. 

Pu-238 92EML 01 RAS 

CY • 21.9 • 0.66 bq/kg 

Result 

21 
21.9 
21.5 

unce_r. Date 

0.9 11/19 
1 11/19 
0.9 11/19 

P\1·239 92EML 01 RAS 

CY • 7. 76 t 0.47 bq/kg 

Result Uncer. Date 

7.88 
7.14 
7.33 

0.37 11/19 
0.37 11/19 
0.37 11/19 

Sr·90 92EML 01 PC 

CY • 9.57 t 0.96 bq/kg 

Result Uncer. Date 

11 
15 
11 

26 
26 
26 

11117 
11/17 
11/17 

92EML 01 DNA 

cv = 2.32 • 0.19 ug/g 

Result Uncer. Date 

2.3 0.3 11/23 
2.4 0.3 11/23 
2.4 0.3 11/23 

EML Rac:Honucl tdes 
in Vegetation, March 1992 

Am·241 92EML 01 RAS 

cv = 0.21 • 0.06 bq/kg 

Result Uncer. Date 

0.17 0.03 5/08 
0.2 0.03 5/08 
0.22 0.04 5/08 

Cs·137 92EML 01 

cv • 24.6 • 1 bq/kg 

Result Uncer. Date 

20 
22 
22 

Pu-238 92EML 01 

CY • 1.08 t 0.04 bq/kg 

Result 

1.1 
1.3 
1.3 

Uncer. 

0.2 
0.2 
0.2 

5/22 
5/22 
5!22 

RAS 

Date 

4/06 
4/06 
4/06 

P\1·239 92EML 01 RAS 

cv • 0.311 • 0.003 bq/kg 

Result Uncer. Date 

0.27 
0.33 
0.34 

0.07 4/06 
0.07 4/06 
0.07 4/06 

Sr-90 92EML 01 PC 

cv = 376 • 30 bq/kg 

Result Uncer. Dtte 

280 
240 

1150 

Aliquot mixup. 

50 
50 
50 

EML Rac:Honucl ides 

4/06 
4/06 
4/06 

in Vegetation, Sept 1992 

Alll·241 92EML 01 RAS 

CY • 0.242 t 0.03 bq/kg 

Result Uncer. Date 

0.37 0.11 12/02 
0.52 0.11 12/02 
0.44 0.11 12/02 

Sample al i~t wes 20 g; value 
used to calculate result was 
10 g. 

Cs·137 92EML 01 

cv = 29.2 • 1.17 bq/kg 

Result Uncer. Date 

30 5 11/19 
0.449 11/19 
5 11/19 

• 0.426 
29 

Pu-238 92EML 01 

cv • 1.25 • o.08 bq/k; 

Result Uncer. 

RAS 

Date 

2.66 0.19 11/19 
2.44 0.19 11/19 
2.63 0.19 11/19 

San.,le aliquot was 20 g; value 
used to calculate result was 
10 g. 

Pu-239 92EML 01 RAS 

cv • 0.37'9 :t 0.04 bq/kg 

Result Uncer. Date 

0.851 
0.85 
0.85 

0.074 11/19 
0.11 11/19 
0.11 11/19 

S&~tple aliquot was 20 g; value 
used to calculate result was 
10 g. 

Sr-90 92EML 01 

CY • 489 t 39.1 bq/kg 

Result 

444 
585 
448 

Uncer. 

37 
48 
41 

PC 

~ate 

11/16 
11/16 
11/16 

EML RedionJClides in Water, 
April 1980 

****************************** 
Cs·137 80EML 01 

cv • 1020 :t 50 pCi /l 

Result Uncer. Pete 

980 
1200 
1000 
990 

1100 
1100 
1200 
1200 
1200 
1100 
1200 
1300 
1300 
1300 
1300 
1300 
noo 

Cs·137 

160 
200 
200 
160 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

80EML 01 

CV = 1020 t 50 pCi/L 

Result 

1000 
1400 
710 
680 
750 
810 
730 
750 

1200 
860 

Uncer. 

200 
200 
120 
120 
120 
130 
130 
130 
~00 
160 

1/28 
2/05 
2/13 
3/26 
4/10 
4/29 
4/29 
4/29 
4/29 
4/29 
4/29 
6/29 
6/29 
6/29 
6/29 
6129 
8/26 

GELI 

Q_ate 

6/25 
6/25 

10/29 
11/04 
11/30 
11/30 
12107 
12/09 
12/21 
12121 
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EML Radioruclides in Water, 
April 1980 

(cont) 

Cs·137 80EML 01 PC 

CV = 1020 • 50 pCi/L 

Result Uncer. Date 

910 180 2/05 

EML Radioruclides in Water, 
March 1992 

Am·241 92EML 01 RAS 

CV = 0.51 • 0.005 bq/L 

Result Uocer. Date 

0.0857 
0.092 
0.0879 

0.0052 10/20 
0.0052 10/20 
0.0055 10/20 

Ce-144 92EML 01 

CV :a 189 t: 2 bq/L 

Result Uncer. Date 

17 
17 
16 

5!19 
5!19 
5/19 

Wrong branching ratio used. 

co-60 92EML 01 

CV=94•1 bq/L 

Result U.f"'Cer. Date 

75 
74 
74 

Cs-134 

11 
11 
11 

92EML 01 

CV • 71.8 • 1 bq/L 

5/19 
5!19 
5/19 

Result lfttr Date 

54 
55 
55 

Cs·137 

a 
a 
a 

92EML 01 

CV • 84.6 • 2 bq/L 

5/19 
5/19 
5!19 

Resyn lJncer. Date 

63 
63 
66 

10 
10 
10 

5/19 
5/19 
5!19 

H·3 92EML 01 LS 

CV = 227 • 10 bq/L 

Result Uncer. Date 

280 
280 
290 

30 
30 
30 

4/22 
4/22 
4/22 

Mn·54 92EML 01 

CV = 56.6 • 1 bq/L 

Result Uncer. Date 

48 
47 
46 

5/19 
5/19 
5/19 

Pu-238 92EML 01 RAS 

CV • 0.45 • 0.03 bq/L 

Result 

0.48 
0.48 
0.45 

Uncer. 

0.03 
0.03 
0.03 

Dl!!te 

5!12 
5/12 
5/12 

Pu·Z39 92EML 01 RAS 

CV = 0.58 • 0.03 bq/L 

Sr-90 

Result Uncer. Date 

0.56 
0.49 
0.5 

0.03 5/12 
0.03 5/12 
0.03 5/12 

92EML 01 PC 

tv • 2.13 t 0.04 bq/l 

Result Uncer. Date 

2.2 
2.2 
2.2 

0.8 
0.8 
0.8 

5!11 
5/11 
5/11 

92EML 01 ICPMS 

cv • 0.033 • 0.003 ug/1111. 

Resut t Uncer. Dtte 

0.036 
0.036 
0.036 

0.004 5/28 
0.004 5/28 
0.004 5!28 

TABLE E-IV (cont) 

EML Radionucl ides in Water, 
Sept 1992 

AIII·Z41 9ZEML 01 RAS 

CV = 0.205 • 0.01 bq/L 

Result Uncer. Date 

0.18 
0.21 
0.17 

0.04 12/02 
0.04 12/0Z 
0.03 1Z/OZ 

Ce-144 9ZEML 01 

CV = 51.2 • 1.54 bq/L 

Result 

55 
44 
48 

unc:er. 

11 
9 

10 

Co·60 92EML 01 

CV = 27.8 • 0.83 bq/L 

Date 

11/19 
11/19 
11/19 

Result Unc:er. Date 

24 
zz 
21 

Cs-134 9ZEML 01 

CY ,. 44.1 t 1. 76 bq/l 

Result 

38 
38 
38 

Uncer. 

Cs·137 9ZEML 01 

CV • Z9 • 0.87 bq/L 

H-3 

Result 

23 
24 
24 

Uncer. 

92EML 01 

CV • 118 • 2.36 bq!L 

Res_y_l t Uncer. 

33 11 
zz 11 
15 11 

Ali ~t taken f ra. wrong 
s...,te? 

11/19 
11/19 
11/19 

Date 

11/19 
11/19 
11/19 

Date 

11/19 
11/19 
11/19 

LS 

Date 

11/03 
11/03 
11/03 

Mn·54 9ZEMI. 01 

CV • 33.3 • 0.67 bq/L 

Result 

25 
25 
26 

Pu-238 

Unc:er. 

4 
4 
4 

92EML 01 

Date 

11/19 
11/19 
11!19 

RAS 

CV • 1.97 • 0.08 bq/L 

Result 

1.99 
2.11 
1.95 

uncer. Date 

0.09 11/19 
0.09 11/19 
0.09 11/19 

Pu-239 92EML 01 RAS 

CV = 0.238 • 0.02 bq/L 

Sr-90 

Result 

0.22 
0.259 
0.254 

uncer. Date 

0.02 11/19 
0.024 11/19 
o.ozz 11/19 

9ZEML 01 PC 

CV = Z.Z • 0.18 bq/L 

Result Unc:er. Date 

2.6 
2.3 
2.5 

1.1 
1.1 
1.1 

92EML 01 

11/18 
11/18 
11/18 

ICPMS 

cv • 0.0091 • 0.0004 ug/1111. 

Result Uncer. Date 

0.0095 
0.009 
0.0092 

0.001 10/27 
0.0009 10/27 
0.0009 10/27 

EML RecHonucltdn 
on Air Filter, March 1992 

Aot-241 9ZEMI. 01 RAS 

CV • 0.344 • 0.02 bq/fllter 

Result Unc•r. Date 

0.302 
0.32 
0.3 

0.015 10/20 
0.016 10/20 
0.015 10/20 

8e·7 9ZEMI. 01 

cv = 28.6 t 2 bq/ftl ter 

Result Uncer. Date 

2.3 
2.1 
2.3 

0.4 
0.3 
0.3 

5/19 
5!19 
5/19 

Wrong branching ratio used. 

Ce-144 92EML 01 

cv = 63.9 t 3 bq/filter 

Result lkK:er. 

6.9 1 
7.5 1.1 
7.6 1.1 

Date 

5/19 
5/19 
5!19 

Wrong branching ratio used. 

Co· 57 92EML 01 

cv = 7.93 • O.Z bq/filter 

Res1.1lt Unc:er. 

5.3 0.8 
5.3 0.8 
5 0.8 

Date 

5/19 
5/19 
5!19 

Wrong branching ratto used. 

Co·60 92EML 01 

cv • 5.81 t 0.2 bqtfHter 

Result Uncer. Date 

Cs·134 

4.6 
5.3 
5.3 

0.7 
0.8 
0.8 

92EML 01 

cv • 4.44 • O.Z bq/fil tor 

5/19 
5/19 
5/19 

Resyl t Uncer. Date 

2.7 
2.7 
2.5 

0.4 
0.4 
0.4 

5!19 
5/19 
5/19 

Wrong br.-.c:htng ntio ... ed. 

Cs·137 92EML 01 

cv • 5.76 • o.z bq/filter 

Rgul t lJncer. Date 

3.7 
3.5 
3.8 

0.6 
0.5 
0.6 

5/19 
5!19 
5/19 

Wrong branc:Mng ratio ... ed. 

Mn·54 92EML 01 

CV • 5.97 t 0.3 bq/filter 

Result unc:er. Date 

4.7 
4.6 
4.4 

Pu-238 

0.7 
0.7 
0.7 

9ZEML 01 

5/19 
5/19 
5/19 

RAS 

CV = 0.27 t 0.01 bq/filter 

Result Unc::er. Date 

0.25 
0.27 
0.24 

0. 01 5/12 
0.01 5/12 
o.oz 5!12 

Pu·Z39 9ZEML 01 RAS 

CV = 0.285 t 0.03 bq/filter 

Result Unc::er. Date 

Sr-90 

0.27 
0.28 
0.28 

0.01 
0.01 
0.02 

9ZEML 01 PC 

5!12 
5/12 
5/12 

cv • 0.207 t 0.006 bq/fi lter 

Result Unc:er. Date 

0.53 0.07 7/Z7 
0.53 0.06 7/27 
0.53 0.07 7/27 

EML Radicnx:lides 
on Air Filter, Sept 1992 

Aoo·241 92EML 01 RAS 

cv = 0.032 • 0.002 bq/filter 

Result Unc:er. Date 

0.022 
0.035 
o.ozez 

0.003 12/02 
0.003 12/0Z 
0. 0026 1 Z/02 

Be·7 9ZEML 01 

CV•308t6.16 bq/filter 

Res.Yll_ u_nc::er. 

210 
zoo 
zoo 

30 
30 
30 

Date 

11/19 
11/19 
11/19 



> 'tl 
'tl TABLE E-IV (cont) "' ::s 
0. 
)<' 

t'l ....................... ......... 
I 

Pu·Z38 92£111. 01 RAS Alpha (eont) leU (cant) Sr-90 92EPA 04 w S•·90 (cant) 

EML Rlldloruelf- cv "" 0.042 :t 0.004 bqtffl ••• 18 4 5!21 50 6 4!21 r:v • 15 t 5 pCf{fflt .. CV•25t5 pCf/fflt .. on Air Filter, Sept 1992 21 5 5/21 52 7 5/07 
Ccont) Resyli Uncer 1 D•S! 18 4 5/21 50 7 5/07 RaYIS !.!!:!s;tr. Rill Result bl!:. Rill 21 5 5/21 50 6 5{07 

0.033 0.003 11/19 19 4 5/21 50 7 5{21 15 1 7131 25.3 1.7 10{15 0.034 0.004 11{19 19 4 7120 51 7 5/21 15 2 7131 23.4 1.6 10{15 ce-144 92EML 01 G 0.0352 0.003 11/19 18 4 7120 51 7 5121 15 2 7131 24.6 1.6 10{15 
19 4 7/20 49 6 5/21 cv. 43.3. 1.3 bqtffl ••• 18 4 7/20 49 6 5/21 :liiliiliA&&iliAiliAAAAJ:&:&&&&&ili&&iiliili&& a ................................. 

Pu-239 92EML 01 RAS 21 5 7/27 50 6 7{20 
Result !.l~er. Q!SI 19 4 7/27 50 6 7120 EPA Air Filter tnte.-c01111perison EPA Alpha cv • 0.045 t 0.003 bq/fi l ter 20 4 7/27 49 6 7/20 Aug 1992 Perfo~e Evalu.tion 36 5 11/19 21 5 7{29 49 6 7{20 in Water, April 1992 33 5 11/19 ResylS ~erz Oat~; 19 4 7{29 49 6 7!27 •••••*•············""'''······ 34 5 11{19 20 4 7129 50 6 7/27 ........... , .................. 

0.0444 0.0033 11{19 19 4 7/29 51 7 7/27 Alpha 92EPA 04 PC 
0.0444 0.0037 1 1!19 20 4 7/29 49 6 7129 Alpha 92EPA 04 PC co-57 92EML 01 G 0.0455 0.0041 11/19 20 4 8/12 50 6 7{29 cv • not &pi ked pCi/filter 

19 4 8/12 51 7 7{29 CV a 40 t 10 pCi/L cv • 6.4 • 0.26 bqtffl ... 20 4 8/12 49 6 7/29 Resul! Y!::!Si:!l"': Qll! Sr-90 92EML 01 PC 18 4 8/12 50 6 7129 Result Uncer 1 !2l!!t• RetYU !,!!:!!;;:!1"'. gats: 19 4 8/12 49 6 8/12 0.04 0.08 9{14 cv • 0.137 • 0.01 bq/fil ter 20 4 8/12 50 6 8/12 50 10 4{30 4.6 0.7 11/19 18 4 8{12 49 6 8{12 CV=30t8 pCi/ffl ••• 50 10 4{30 4.3 0.6 11/19 Result Uncer 1 Qat! 20 4 8/13 50 6 8/12 50 10 4{30 4.4 0.7 11/19 18 4 8/13 50 6 8/12 ResylS Unc!r 1 oats 
0.12 0.06 11/19 18 4 8/13 49 6 8{12 
0.14 0.06 11/19 19 4 8/13 50 6 8/12 25 5 9!14 Ra-226 92EPA 04 RAS Co-60 92EML 01 G 0.11 0.06 11/19 20 4 8/13 50 6 8/13 28 6 9/14 

18 4 8/13 49 6 8/13 30 7 9/14 cv • 14.9 :t 2.2 pCi/L cv • 3.06 t 0.18 bq/fi l ter 19 4 8/13 49 6 8/13 
u 92EML 01 ICPMS 19 4 8/13 48 6 8!13 Result ~erl 12111 Result Uneer. Date 17 4 8!17 48 6 8/13 leu 92EPA 04 PC cv. 1.28. 0.18 ug/fi l ter 19 4 8/17 50 6 8/13 s.::; 0.6 5/28 2.6 0.4 11/19 19 4 8117 49 6 8/13 cv • not spiked pCf/fflte• 4.9 0.5 5/28 2.5 0.4 11/19 Result Unc:!r. !2!~ 17 4 10/07 48 6 8/13 

2.8 0.4 11/19 19 4 10{07 49 6 8/17 Result !.!!:!=Irs Date M;,~r change in physical 
1.5 0.1 10/28 19 6 10/07 49 6 8/17 apparatus affected gas flow 1.5 0.2 10{28 17 4 10/07 49 6 8/17 0.2 0.2 9/14 c:Liring tr.,.fer of Ra to the Cs·134 92EML 01 G 1.4 0.1 10128 18 4 11/18 50 6 10/07 Lucas cell. 

19 4 11/18 50 6 10/07 cv • 69 :t 10 pCi/fi l ter cv = 3. n :t 0.07 bq/fH ter ****"'-*'*'*'***'**'*'**'*'**'*'*'******* 18 4 11/18 50 6 10/07 
18 4 11/18 50 6 10/07 Result Unee• Date u 92EPA 04 !CPMS Resu~s unc~:r: ~lSI EPA Air Filter lnterc:~rison 18 4 11/18 50 6 11/18 

March 1939 18 4 11/18 48 6 11/18 60 8 9!14 CV=4:t3 pCi/L 2.1 0.3 11/19 19 4 11/18 49 6 11/18 61 8 9{14 
2.3 0.3 11/19 ********'**'**'*'**'*'**'******'*'****'* 19 4 11/18 50 6 11/18 60 8 9/14 Result Uncer. Date 2.1 0.3 11/19 10 4 11/18 49 6 11/18 

Alpha 89EPA 01 PC 19 4 11/18 50 6 11/18 1.6 0.06 4/29 
21 5 11!18 49 6 11/18 Cs·137 92EPA 04 G 1.6 0.06 4/29 cs-137 92EML 01 G cv = 21 • 5 pCi/fi l ter 49 6 11/18 1.6 0.06 4/29 50 6 11/18 CV • not spiked pCi/filter 

cv • 5.82 • 0.29 bq/fi l ter Result !.l!!!i:1r Dati Beta 89EPA 01 PC 49 6 11/18 **'*'**'**'***'*'*'***'*****'**** ....... 
50 6 11/18 Resu~t Uncer. Date Result Uncert Dai! 19 4 1/09 CV•62:t5 pCi/filter EPA Alpha 18 4 1/09 ***'*****. :&:& :& • :&:& :&:&:&:&:& :&:&:&***'**** 1.9 2.8 9121 Perfo,..,-ce Evaluation 4.2 0.6 11/19 18 4 1/09 Result Uncer. oase in Water October 1992 3.9 0.6 11/19 19 4 2/04 EPA Air Filter Interc:CIIII$)8rison cv • 18 • 5 pCi/fi l ter 

3.9 0.6 11/19 18 4 2/04 51 7 1/09 ~~~ 1992 ****'*******'**'*'***'*"*'**'*'**'*'* ... 19 4 2/04 50 6 1/09 ResuLt Unc:er. oats 
19 4 2/05 50 6 1/09 *'**'**'*'**:&:&:&:&:&:&:& :a:aaaaaaaaaaaaa Alpha 92EPA 04 PC 14n·54 92EML 01 G 18 4 2/05 51 7 2/04 24 5 9/21 
17 4 2{05 52 7 2/04 Cs-137 92EPA 04 G 19 4 9/21 cv • 29 :t 7 pCi/l CV • 25.9 t 0.7! bq/ftlter 18 4 2/24 51 7 2/04 20 4 9/21 
18 4 2/24 49 6 2/05 cv & 10 :t 5 pCi/fi l ter Resut t Uncer. Oat! R!§ylS Uncer 1 oats 19 4 2/24 49 6 2/05 
20 4 3!25 51 7 2/05 Result Unc:er. oat! Sr·90 92EPA 04 PC 70 10 11/20 17 3 11/19 19 4 3{25 50 7 2/24 50 10 11/20 17 3 11/19 18 4 3/25 49 6 2/24 5.3 1.1 5/19 CV = not spiked pCi/filter 48 10 11/20 19 3 11/19 18 4 3/25 48 6 2/24 4.5 1.1 5/19 
20 4 3{25 50 6 3/25 6.1 1.2 5/19 Result Uncer: Date High values possibly c1le to 19 4 3/25 50 6 3/25 111isidentification of other 

I 
18 4 4!21 50 7 3/25 0 0.5 10/15 alpha Mitters in solution. t'l 19 4 4/21 51 7 3!25 I 
18 4 4/21 51 7 3/25 -'I 

-'I 19 4 5/07 50 7 3/25 
20 4 5/07 50 6 4/21 
18 4 5/07 51 7 4/21 
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EPA Alpilo 
PerfonMnCe Evaluation 
in water October 1992 

(cont) 

Ro-226 92EPA 04 RAS 

CV = 7_4 • 1-1 pCI/L 

Result Uncer. Date 

6_6 
5_8 
5-6 

0-7 
0-6 
0-6 

12/15 
12/15 
12/15 

92EPA 04 I CPMS 

CV = 10.2 t 3 pCi/L 

Beta 

Result Uncer. Date 

10 
10 
10 

11/03 
11/03 
11/03 

EPA Beta 
Perfon.nce Evaluation 

in Water, April 1992 

92EPA 04 PC 

CV = 140 t 21 pCi/L 

Result Uncer. Date 

70 
86 
82 

Co·60 

7 
9 
8 

92EPA 04 

CV = 56 t 5 pCi/L 

4/30 
4/30 
4/30 

Result Uncer. Dfte 

39 
39 
44 

13 
10 ,, 

Veri able beckgreul:l nte. 

Cs-134 92EPA 04 

CV • 24 t 5 pCI/L 

5/20 
5/20 
5/20 

Result Unc;tr D•tt 

19 
29 
19 

9 
8 
9 

5/20 
5/20 
5/20 

Cs-137 92EPA 04 

CV • 22 t 5 pC 1/L 

Result Uncer. Date 

19 9 5/20 
21 6 5/20 
24 9 5/20 

Sr-90 92EPA 04 RAS 

CV = 17 t 5 pCi/L 

Resylt Uncer. Date 

15 
14 
17 

7/30 
7!30 
7/30 

EPA Beta 
PerfoMIII!II"'Ce Evaluation 
in Water, October 1992 

Beta 92EPA 04 PC 

CV • 53 t 10 pCI/L 

Result Uncer. Date 

25 
34 
32 

11/20 
11/20 
11/20 

Beta activity lillY have plated 
out on aMple container ._ to 
..eak acid solution used for 
shipping. 

Co-60 92EPA 04 

CV • 15 • 5 pCI/L 

ResuLt Uncer Dtte 

41 
58 
51 

15 
15 
15 

BeckgrcuwJ levels •f •· 
deten~fned. 

Cs-134 92EPA 04 

CV • 5 t 5 pCI/L 

12/21 
12/21 
12/21 

Rnult Unctr. Dftt 

22 
30 
32 

12 
12 
14 

BackgrCU1d levels •is· 
deten~ined. 

12/21 
12/21 
12/21 

TABLE E-IV (cont) 

Cs-137 92EPA 04 

CV • 8 t 5 pCi/L 

Result Uncer. Date 

23 
26 
18 

,, 
13 
16 

BackgrOU"d levels Mis
deten~i ned. 

Sr·90 92EPA 04 

CV • 10 t 5 pCi /L 

12/21 
12!21 
12/21 

PC 

Result Unc:er. Date 

10 
8.9 
9.9 

12/10 
12!10 
12/10 ................................ 

EPA Corrosivity end Sodi1.11 
in Water 

No 91EPA D4 lC 

CV • 7 t 0.94 mg/L 

Result Uneer. Pete 

9-7 11/16 

pll 91EPA 04 GE 

cv • 7.3 t 0.15 l.rdta 

Result Uncer. Dote 

7.38 0., 10/23 

EPA Cyonide in Woter 

CN 86EPA 01 ACOLR 

cv • 500 t 79 ug/l 

Result uncer. Dote 

420 
420 
390 
440 
440 
410 
390 
390 
390 
390 
440 
440 
430 
390 
390 
400 
400 
380 
420 
420 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

~ 
~ 

~ 
~ 

1/09 
1/09 
1/24 
2/21 
2/21 
2/27 
3/05 
3/05 
3/05 
3/05 
3/12 
3/12 
4/06 
4/10 
4/10 
5/07 
5/19 
6/01 
6/12 
6!12 

01 (cant) 

440 
410 
413 
410 
400 
400 
400 
410 
410 
420 
400 
400 
430 
420 
420 
430 
410 
410 
460 
450 

~ 
~ 
~ 
~ 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

6/12 
6/29 
6/29 
6/29 
6/30 
7!08 
7!08 
7/15 
7/15 
7/31 
8/17 
8/18 
8/31 
9/03 
9/03 
9/08 

10/15 
10/15 
11/16 
12/08 

EPA Demand Anolyses in Woter 

Biological Oxygen Demand 
82EPA 01 , 89EPA 02 Tl TR 

CV = 2.6 t 0.7 mg/L 

Result Uncer. pate 

3.7 
3.7 

0.4 
0.4 

CV • 101.3 • 9.7 11111/L 

4/13 
4/13 

Result Uncer. Dote 

140 
80 

20 
8 

3/14 
4/13 

Chenli col Oxygen D!IMf'ld COLOR 
82EPA 01, 89EPA 02, 90EPA 04 

CV = 16 t 3 111111/L 

Result uncer. Dote 

18 10 
16 10 

CV • 104.5 t 4.6 IIIIIL 

4/06 
4/06 

Rnul t Urgr. Dttt 

100 
110 
93 

100 
99 

110 
87 
94 
96 
87 

100 
96 
93 

100 
100 
95 
99 
87 

100 

20 
20 
19 
20 
20 
20 
18 
19 
19 
18 
20 
19 
19 
20 
20 
19 
20 
17 
20 

1/07 
1/07 
1/07 
1/07 
1/17 
1/17 
2/12 
2/12 
2/12 
2!12 
2!19 
3/06 
3/06 
3/12 
3/12 
4/06 
4/06 
4/24 
4/24 

Ch•ical OXygen D-.:t (cant) 

100 
94 
83 
98 
92 
92 
88 
94 

100 
100 
98 
98 

110 
89 
89 

100 
97 
89 
95 

20 
19 
17 
20 
18 
18 
18 
19 
20 
20 
20 
20 
20 
18 
18 
20 
19 
18 
19 

CV • 104.5 t 6.4 11111/L 

5/26 
5!26 
6/02 
7/30 
7!30 
7!30 
8/03 
9/10 
9/10 
9!30 

10/02 
10/20 
10/20 
12/01 
12/01 
12/01 
12/01 
12/01 
12!08 

Result Uncer Date 

110 
110 

20 
20 

12/08 
12/08 

EPA Drinking Wtter Study 29 

..................................... -
Chlorine (free) 
91EPA D4 

cv • 0.75 • 0.067 llllj/L 

PTITR 

Result uncer ' Oatt 

0.64 0.06 11/20 

CN 91 EPA 04 ACOI.R 

CV • 0-34 t 0.038 IIIIIL 

Result Uncer. Date 

0.29 
0.29 

0.03 11/16 
0.03 11/16 

91EPA 04 ISE 

CV • 0.33 t 0.011 IIIIIL 

Resylt lJnctr. Datt 

0.31 0-1 11!04 

1102-N 91EPA 04 FIA 

CV • 0.56 t 0.028 11111/L 

Result Uncft. Dett 

0.654 0.06 11/16 
0.654 0.06 11!16 

N03-N 91EPA 04 FIA 

CV = 2.2 t 0.07 11111/L 

Result uncer. Dote 

2.9 0.3 11/13 
2.9 0.3 11/13 

S04 91EPA 04 IC 

CV = 21 t 1 mg/L 

Result Uncer. Pete 

19 2 11/16 
19 2 11/16 

·---····-·····-·· ...... -
EPA Drinking Water Study 30 

··-····-·········-····--
Ba 92EPA D4 lCP£5 

CV = 921 t 56.7 ug/L 

Result Uncer. Dete 

920 90 5/08 

Be 92EPA 04 ICP£5 

CV = 8.47 t 0.86 ug/L 

Result Uncer. Date 

9., 0.9 5/08 

Cd 92EPA D4 I CPES 

cv • 39 t 3.5 ug/l 

Result uncer. Dete 

~ 

Chlorine (Free) 
92EPA D4 

CV • 1.22 t 0.19 mg/L 

5/08 

PTITR 

Rnul t Unc:er. Dete 

1.1 0.2 5/26 

Cr 92EPA 04 FAA 

cv • 200 t 15 ug/l 

Result Uncer. Date 

200 20 4/21 

Cu 92EPA 04 ICPES 

cv • 570 :t 38 ug/l 

Result Unctr. Date 

5~ 6D 5/08 
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EPA Drinking W.ter Study 30 
(cont) ............. __ ............ ..... 

92EPA 04 !SE 

CY • 7.9 t 0.53 1111/L 

Result Uncer pate 

8.3 0.8 5/20 
8.3 0.8 5/20 

Hard'tess 92EPA 04 CALC 

CV • 100 t 5.7 Jllg/L 

Result Uncer. Date 

130 10 5/20 

Hg 92EPA 04 CYAA 

CY • 3.46 t 0.57 ug/L 

Result uncer Date 

3.1 0.3 4/21 
3 0.3 4/21 

Na 92EPA 04 I CPES 

CY = 11.5 t 0.87 111!1/L 

Result uncer. Date 

12 1 5/08 

Ni 92EPA 04 FAA 

CY = 39.5 t 3.6 ug/L 

"" 

Result Uncer. O!t! 

41 
38 

92EPA 04 GE 

4/21 
4/21 

CV=9.13:t0.16 U"lits 

Result Unctr Date 

9.25 0.1 5/01 
9.23 0.1 5/01 

Sb 92EPA 04 l CPES 

CY = 8.2 t 2.1 ug/L 

Result uncer. Date 

5/08 

S04 92EPA 04 F!A 

CY • 28 t 1.9 111!1/L 

Result Uncer. Date 

35 
35 

5/19 
5/19 

Single or 2-point calibration 
curve used, rather than 111Jlti
point. 

Total Alkalinity 
92EPA 04 Tl TR 

cv = 25 :1: 2.1 mg/l 

Resyl t Uncer. Date 

25 3 5!20 
24 2 5/20 

Total Dissolved Sol ids 
92EPA 04 GRAY 

cv z 200 :1: 50 mg/l 

Result Uncer. Date 

270 30 5/14 

Tl 92EPA 04 ETVAA 

CY = 5.3 t 0.9 ug/L 

Result Unc:er. Date 

4.7 0.5 4/28 

EPA Drinking Water Study 31 

Ag 92EPA 04 !CPIIS 

CY • 109 :t: 10.2 ug/L 

Result Unc:er. Date 

130 10 

Blank sfi)trac:tion not 
perforlled. 

Al 92EPA 04 

CY • 76.3 t 10.2 ug/L 

11!18 

ICPIIS 

Result Uncer. Date 

92.4 4.5 11/18 

As 92EPA 04 ETYAA 

CY = 70.2 t 7.3 ug/L 

Result Unc:er. Date 

69 14 11/18 

TABLE E-IV (cont) 

92EPA 04 ICPES 

CY • no t 54 ug/L 

Result Unc:er. Date 

770 60 11/18 

Ba 92EPA 04 ICPES 

CV • 681 :t: 68 ug/L 

Result Unc:er. Date 

690 45 11/18 

Be 92EPA 04 I CPES 

CV • 3.27 :t 0.94 ug/L 

Result Uncer. Date 

3.4 0.8 11!18 

Cd 92EPA 04 I CPES 

CV a 12.8 :t 1.73 ug/L 

Result 

14 

CMorine (Free) 
92EPA 04 

Uncer. 

CV = 0.36 :1: 0.097 mg/L 

Date 

11/18 

PT!TR 

Result Uncer. Date 

340 30 11/20 

CN 92EPA 04 ACOLR 

CV a 0.27 :1: 0.045 mg/L 

Result Uncer. Date 

0.233 0.02 11/16 
0.233 0.02 11/16 

Cr 92EPA 04 TCPES 

CV = 81.6 :1: 8.1 ug/L 

Result Uncer. Date 

82 11/18 

Cu 92EPA 04 TCPES 

CV = 110 :1: 7.3 ug/L 

Result Uncer, Date 

111 11/18 

92EPA 04 !SE 

CV • 5.7 :t 0.38 111(11/L 

Result Uncer. Date 

5.8 0.6 11/04 

Hg 92EPA 04 CYAA 

CY s 0.908 :t 0.181 UQ/L 

Result Uncer. Date 

o.n o.13 11!18 

Mn 92EPA 04 I CPES 

CV = 17 :t 1.6 ug/L 

Result Uncer. Date 

18 2 11/18 

"" 92EPA 04 ICPES 

CV = 42.3 :t 8.4 ug/L 

Result Uncer. Date 

43 11/18 

Na 92EPA 04 IC 

CY=21.1t1.27 11111/L 

Result Uncer. Date 

22 2 11/16 
21 2 11/16 

Ni 92EPA 04 ICPES 

CY = 68 :1: 6.8 ug/L 

Result Uncer. Date 

68 10 11/19 

N02·N 92EPA 04 FIA 

CY = 0.43 t 0.043 1119/L 

Result Uncer. Date 

0.51 0.05 11/16 
0.51 0.05 11/16 

N03·N 92EPA 04 F lA 

CY = 6.5 t 0.43 111!1/L 

Result Uncer. Date 

7.1 0.7 11/13 
7.1 0.7 11/13 

Pb 92EPA 04 ICI'MS 

W = 12.4 t 2.5 ug/L 

Result Uncer. Date 

14 11/18 

Sb 9ZEPA 04 ICPES 

CY • 4.69 t 0.94 ug/L 

Res1,1l t Uncer~-~D.J.te 

4.5 11/18 

Se 92EPA 04 ETYAA 

CY = 22.9 t 3.1 ug/L 

Result Uncer. Date 

21 11/18 

S04 92EPA 04 IC 

CY = 8.6 t 1.39 1119/L 

Result Uncer. Date 

Tl 

8.2 
8.2 

92EPA 04 

CY • 1.48 t 0.48 ug/L 

11/16 
11/16 

ICPIIS 

A:esul t Uncer. Date 

1.4 o. 1 11/18 

V?EPA 04 I CPES 

CV s 24.2 :t 2.4 ug/L 

Result Uncer. Date 

24 18 11/18 

Zn 92EPA 04 ICPES 

CV a 17'9 :t 9.7 ugJL 

Result Uncer. Date 

181 11/18 

EPA Gross Alpha/Beta in Water, 
May 1988 

Alpha 88EPA 01 PC 

CY = 11 t 5 pCi/L 

Result Uncer. D~ 

15 
8 

13 
8 

1/09 
1/09 
1/09 
1/09 

Alpha (cont) 

13 
10 
8 

13 
8 
9 
9 
6 
6 
9 

10 
7 

12 
8 
9 
8 
9 

12 
12 
8 

12 
9 
9 
7 

12 
12 
9 
7 
9 

12 
8 

12 
7 

10 
8 

13 
11 
10 
5 

10 
10 
8 

11 
7 

13 
11 
11 
10 
10 
11 
8 

12 
13 
7 
7 
7 

11 
7 

11 
9 

12 
8 

12 
8 

12 
12 
6.8 

12 
12 
12 
12 
12 
8 
8 

12 
7 
7 

12 

3 
2 
2 
3 
2 
2 
2 
1 
1 
2 
2 
2 
3 
2 
2 
2 
2 
3 
3 
2 
3 
2 
2 
2 
3 
3 
2 
2 
2 
3 
2 
3 
2 
2 
2 
3 
2 
2 
1 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 
3 
2 
3 
2 
3 
2 
2 
2 
3 
3 
0.8 
3 
3 
3 

1/09 
1/09 
1/09 
1/09 
1/24 
1/24 
1/24 
1/24 
1/24 
1/24 
1/27 
1/27 
1/27 
2/13 
2!13 
2/13 
2/13 
2/13 
2/13 
2!13 
2/13 
2/13 
2/24 
2/24 
2/24 
2/24 
2/24 
2/24 
2/24 
2/24 
2/24 
2/24 
2/24 
2/24 
2/27 
2/27 
2/27 
3/24 
3/24 
3/24 
3/26 
3/26 
3/26 
4/03 
4/03 
4/03 
4!10 
4/10 
4/13 
4/13 
4/13 
4/21 
4/21 
4/21 
4/22 
4/22 
4/22 
4/22 
4/22 
4/22 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
4/30 
5/07 
5/07 
5!07 



t'J 
I 

00 
0 TABLE E-IV (cont) 

Alpha (eont) Alpha (cont) Beta (cont) Beta (cont) Beta (cont) 

EPA Gross Alpha/Beta in Water, 12 3 8/14 10 2 12/02 6.8 0.8 4/30 11 1 8/10 10 1 12/01 

May 1988 8.2 2 8/17 11 2 12/03 10 1 4/30 10 1 8/10 10 1 12/01 

Ccont) 12 3 8/17 6 1 12/03 6.8 0.8 4/30 6.3 0.7 8/10 6.1 0.7 12/01 

8 2 8/17 10 2 12/03 10 1 4/30 11 1 8/10 5.7 0.7 12/02 ·····-·-· ....... --........ 10 3 8/17 10 1 4/30 6.3 0.7 8/10 10 1 12/02 

8 2 8/17 10 1 4/30 10 1 8/10 9 1 12/02 

Alpha (cont) 8 2 8/26 Beta 8&PA 01 PC 6.8 0.8 4/30 6 0.7 8/14 5.1 0.7 12/03 

7 2 8/26 10 1 4/30 10 1 8/14 10 1 12/03 

10 2 5!07 11 2 8/26 CV=11t5 pCi/L 10 1 4/30 6 0.7 8/17 

12 3 5/07 11 2 9/10 6.8 0.8 4/30 10 1 8/17 ............................... 
12 3 5/07 7 2 9/10 Result Uncer. Date 10 1 4/30 10 1 8/17 

12 3 5/07 12 3 9/10 10 1 4/30 11 1 8/17 EPA Gross Alpha/Beta in Water, 

13 3 5/07 9 2 9/10 11 1 1/09 9 1 5/07 6 0.7 8/17 January 1992 

11 3 5!19 14 3 9/10 7.8 0.9 1/09 10 1 5/07 10 1 8/26 

10 2 5/19 7 2 9/10 11 1 1/09 10 1 5!07 10 1 8/26 ****************************** 
10 2 5/19 14 3 9/10 7.8 0.9 1/09 6.6 0.8 5/07 6.7 0.8 8126 

9 2 5/20 7 2 9/10 11 1 1/09 11 1 5!07 10 1 9/10 Alpha 92EPA 01 PC 

12 3 5/20 9 2 9/10 6.9 0.8 1/09 6.8 0.8 5/07 10 1 9/10 

8 2 5/20 8 2 9/14 11 1 1/09 10 1 5/07 6.8 0.8 9/10 CV=30t8 pCi/L 

11 2 6/15 13 3 9/14 10 1 1/09 10 1 5/07 11 1 9/10 

8 2 6/15 10 2 9/14 9 1 1/24 6.9 0.8 5/19 11 1 9/10 A:esult Uncer. Date 

7 2 6/15 7 2 9/14 5.2 0. 7 1/24 10 1 5/19 11 1 9/10 

9 2 6/16 10 2 9/14 8.3 1 1/24 10 1 5/19 10 1 9/10 17 4 2/18 

11 2 6/16 13 3 9/14 9 1 1/24 10 1 5120 6.8 0.8 9/10 16 4 2/18 

7 2 6/16 13 3 9/14 5.2 0.7 1/24 6.7 0.8 5/20 7.1 0.8 9/10 17 4 2/18 

13 3 6!30 7 2 9/14 9 1 1/24 10 1 5/20 6.4 0.8 9/14 

11 1 6/30 7 2 9/15 12 1 1/27 11 1 6!15 6.4 0.8 9/14 •.•..•...•......•...•......... 
7 2 6/30 14 3 9/15 10 1 1/27 10 1 6/15 10 1 9/14 

6 1 6!30 10 2 9/15 7.2 0.8 1/27 7.3 0.8 6/15 10 1 9/14 EPA Gross Alpha/Beta in Water, 

12 3 6/30 9 2 9/16 10 1 2/13 10 1 6/16 9 1 9/14 May 1992 

11 2 6/30 12 3 9/16 11 1 2/13 10 1 6/16 9 1 9/14 

13 3 7/20 12 3 9/16 6 0.8 2/13 7 0.8 6/16 10 1 9/14 ·······-····················· 
8.2 2 7120 7 2 9/16 10 1 2/13 6.6 0.8 6!30 11 1 9/14 

10 2 7/20 11 2 9/29 6.6 0.8 2/13 10 1 6/30 11 1 9/15 Alpha 92EPA 01 PC 

13 3 7/20 11 2 9/29 6.6 0.8 2/13 7.1 0.8 6!30 6.9 0.8 9/15 

13 3 7120 10 2 9/29 11 1 2/13 12 1 6!30 11 1 9/15 cv • 15 • 5 pCi/L 

8 2 7/20 10 2 9/29 11 1 2/13 10 1 6!30 11 1 9/16 

10 2 7/21 13 3 10/02 10 1 2/13 11 1 6/30 11 1 9/16 Result Uncer. Date 

10 2 7/21 11 2 10/02 10 1 2/24 6.6 0.8 7/20 6.6 0.8 9/16 

11 2 7/21 7 2 10/02 7.3 0.8 2/24 6.6 0.8 7/20 11 1 9/16 11 2 6/04 

6 1 7/21 12 3 10/05 7.3 0.8 2/24 6.6 0.8 7/20 9 1 9/29 12 3 6/04 

6 1 7/21 8 2 10/05 10 1 2/24 11 1 7/20 9 1 9/29 10 2 6/04 

11 2 7/21 9 2 10/05 10 1 2/24 11 1 7/20 9 1 9/29 

6 1 7/21 12 3 10/05 7.2 0.8 2/24 11 1 7!20 9 1 9/29 

11 2 7/21 8 2 10/05 11 1 2/24 11 1 7/21 10 1 10/02 Beta 92EPA 01 PC 

10 2 7/21 11 2 10/20 7.3 0.8 2/24 6.7 0.8 7/21 6.7 0.8 10/02 

11 2 7/21 8 2 10/20 10 1 2/24 6.8 0.8 7/21 10 1 10/02 CV=44t5 pCi/L 

6 1 7/21 12 3 10/20 10 1 2/24 10 1 7/21 11 1 10/05 

10 2 7/21 7 2 10/20 10 1 2/24 10 1 7/21 6.6 0.8 10/05 Resyl t U!:!!i:~r, Date 

6 1 7/21 11 2 10/28 10 1 2/24 10 1 7/21 6.6 0.8 10/05 

10 2 7/21 6 1 10/28 11 1 2/27 6.7 0.8 7/21 10 1 10/05 43 4 6/04 

11 2 7/21 11 2 10/29 7.5 0.9 2/27 6.7 0.8 7/21 10 1 10/05 40 4 6/04 

8 2 7/21 7 2 10/29 10 1 2/27 10 1 7/21 9 1 10/20 43 4 6/04 

11 2 7/21 13 3 11/03 6.4 0.8 3/24 10 1 7/21 11 1 10/20 

10 2 7/28 7 2 11/03 12 1 3/24 10 1 7/21 11 1 10/20 ................................ 
10 2 7/28 12 3 11/16 10 1 3/24 10 1 7/21 6.4 0.8 10/20 

9 2 7/28 21 5 11/16 10 1 3/26 6.7 0.8 7/21 6.1 0.7 10128 EPA Gross Alpha/Beta in Water, 

9 2 7/28 16 4 11/16 11 1 3/26 10 1 7/21 11 1 10128 Septeri>er 1992 

8 2 7/28 6 1 11/18 6.8 0.8 3/26 10 1 7/21 6.2 0.7 10/29 

8 2 7/28 12 3 11/18 11 1 4/03 6.7 0.8 7/21 9 1 10/29 ..................................... 
11 3 8/08 9 2 11/18 6.7 0.8 4/03 11 1 7/21 5.7 0.7 11/03 

7 2 8/08 6 1 11/18 10 1 4/03 11 1 7/28 10 1 11/03 Alpha 92EPA 04 PC 

12 3 8/10 12 3 11/18 11 1 4/10 5.9 0.7 7/28 18 2 11/16 

11 2 8/10 8 2 11/18 11 1 4/10 11 1 7/28 19 2 11/16 cv • 45 t 11 pCI/L 

8 2 8!10 13 3 11/18 11 1 4/13 10 1 7/28 12 1 11/16 

11 2 8/10 13 3 11/18 6.7 0.8 4/13 5.9 0.7 7/28 6.1 0.7 11/18 R§!.!lt Unct:r. Date 

12 3 8/10 10 2 11/20 10 1 4/13 10 1 7/28 9 1 11/18 

8 2 8/10 11 2 11/20 11 1 4/21 10 1 8/08 6.4 0.8 11/18 10 3 10/05 

> 11 2 8/10 10 2 11/20 7.2 0.8 4/21 6.3 0.8 8/08 10 1 11/18 6 3 10/05 

'0 
, 2 8/10 7 2 11/20 11 1 4/21 11 1 8/10 6.6 0.8 11!18 12 4 10/05 

'0 8 2 8/10 6 1 11/20 11 1 4/22 6.3 0.7 8/10 10 1 11/18 
tD 8 2 8/10 10 2 12/01 6.9 0.8 4/22 10 1 8!10 10 1 11/18 Activity not transferred to 
:::! 8 2 8/10 9 2 12/01 11 1 4/22 6.3 0.7 8!10 6.5 0.8 11/18 plate. 
0.. 
>C" 12 3 8/10 8 2 12/01 6.9 0.8 4/22 6.3 0.7 8/10 6.9 0.8 11/20 

11 2 8/10 6 1 12/02 6.9 0.8 4/22 10 1 8/10 10 1 11/20 

t'J 12 3 8/10 9 2 12/02 11 1 4/22 10 1 8!10 6.3 0.8 11/20 

8 2 8/10 8 2 4/30 6.3 0.7 8!10 11 1 11/20 

8 2 8/14 10 1 4/30 11 1 8/10 10 1 11/20 



> '0 
'0 

TABLE E-IV (cont) 
tD 
::l 
0.. x· 
l:'l ....................................... Conduct f vi ty 91E'A 04 C8 • 91EPA 04 ICPES S04 Ccont) Total Albl infty (eont) 1103·• 1!6EPA 02 fiA 

EPA Gross Alpha/leU in Water, cv. 280. 11.1 \.lllhos/CM cv • 5 • 0.33 mg/L CV • ZO t 1.42 11111/L 27 3 9!02 r:v • 2 t 0.08 lllfil/l 

Septelllber 1992 

24 2 9/10 
(cont) Resuli ~!:K:erz D!J:e Result UQ5:er Date Result Uncer. oau 25 3 9/10 Result !.!:!:t:r. Qlll 24 2 9!10 

..................... ~···- 322 16 1/16 3 1 5/ZO 15 2 1/15 25 3 9!10 1.9 0.2 1/16 
260 13 4/08 5.7 0.6 12!15 15 2 1!17 25 3 9!28 1.9 0.2 1/16 

Seta 92EPA 04 PC 264 13 8/13 
21 2 4/13 26 3 10/07 1.9 0.2 1/16 

273 14 10/23 
20 2 6!09 30 3 10/30 1.9 0.2 2!07 

CV•50t5 pCi/L 254 13 10/23 Mg 91EPA 04 ICPES 20 2 6!09 27 3 11/05 1.9 0.2 2/07 22 2 8/13 
1.9 0.2 2!26 

Resyl t !J.!5!r. Date CV • 5 t 0.27 rng/L 19 2 8!18 
1.9 0.2 2!26 

F 91EPA 04 FIA 
19 2 8/18 Total Dissolved sol ids 1.9 0.2 2/26 

29 3 10/05 
Resylt Y!l;;er. Date 22 2 8/19 91EPA 04 GIIAV 1.9 0.2 2!26 

28 3 10/05 CV•1t0.05 11111/L 
18 2 8/24 

2.1 0.2 4/07 

28 3 10/05 4.5 0.5 5/ZO 19 2 8!26 CV • 153 t 18.9 11111/L 2.1 0.2 4/07 
ResMl t Unc!r. Date 5.4 0.5 12/15 19 2 9/10 

2.1 0.2 4/07 

Activity not transferred to 
19 2 9/11 Result ~er 1 Date 2 0.2 8/18 

plate. 0.94 0.1 8/21 19 2 10/01 
2 0.2 8/18 

0.97 o. 1 8/25 •• 91EPA 04 IC 19 2 10/16 77 8 1/10 2 0.2 8/18 
***************************'*** 1.1 0.1 8/25 19 2 10/22 200 zo 1/16 2.1 0.2 8/26 

1 0.1 8/25 cv • 19.9 • 0.83 mg/L 18 2 10/22 160 zo 5/15 2.1 0.2 8!26 

EPA Mineral Analysis in water 0.98 0.1 8/25 19 2 10/27 200 20 8/17 2.1 0.2 8/26 
Result Uncer. Date 19 2 10/27 170 20 10!15 2 0.2 9/17 

········-········-·-·····- 19 2 10/27 140 10 12/04 2 0.2 9/17 
F 89EPA 02, 91 EPA 04 ISE 21 2 11/16 19 2 10/27 

2 0.2 9/17 
ca 91EPA 04 ICPES 

19 2 11/16 ..................... li ............. 2 0.2 10/01 
cv • 1 • 0.05 11111/L 

18 2 11/16 
2 0.2 10/16 

cv • 20 • 0.98 11111/L •• 91EPA 04 ICPES 
EPA Nutrients in Water 2 0.2 10/ZO 

Result Uncer. Date 

2 0.2 10!20 
Result U~er. ~It!; cv • 19.9 • 0.83 mg/L Total Alk.al inity ............................... 2 0.2 12/03 

0.7 0.2 1/14 91EPA 04 COLOR 
2 0.2 12/03 

19 2 5/20 0.96 0.1 1/14 Result Uneer. Date 
NH3·N 84EPA 02, 86EPA 02 FIA 2 0.02 12/03 

23 2 12/15 0.96 0.1 1/14 CV • 24.2 t 1.47 11111/L 
2.1 0.2 12!09 

0.82 0.2 1/16 17 2 5/ZO 
CV • 1.52 t 0.09 11111/L 1.1 o. 1 3/06 22 2 12/15 Result Unc:er 1 Date Cl 89EPA 02, 91EPA 04 IC 1 o. 1 4/D9 

Result Unc:!r Date p ACOlR 
1.1 0.2 4/09 25 3 6!17 

81EPA 01, 86EPA 02, 88EPA 02 
cv. 51.4. 1.85 mg/L 1 0.1 5/ZO pH 91EPA 04 GE 26 3 6/17 1.42 o. 1 6!09 1 o. 1 5/ZO 25 3 6/25 1.43 0.1 6/25 cv • 140 • 40 ug/L 

Result Uneer 1 Date 1 0.1 5/20 cv :1: 6 t 0.05 111its 31 3 9!30 1.42 0.1 6!25 1 o. 1 5/20 
30 3 9!30 1.47 o. 1 7!02 Result Uncer. Oat! 

49 5 1/15 1.1 o. 1 8/25 Result Uncer. Date 29 3 10/01 1.4 0.1 7/10 
48 5 1/17 1.1 0.1 9/21 

31 3 10/07 1.42 0.1 7/28 0.13 0.03 4/15 
48.4 4.5 4/13 0.97 o. 1 9/21 6.06 0.1 1/16 30 3 10/21 1.42 0.1 8/03 220 40 5/07 
47 5 6!09 0.97 0.1 9/21 6.11 o. 1 10/22 32 3 10/30 1.4 o. 1 8/10 130 30 5/29 
47 5 6!09 0.97 o. 1 9/21 6.07 0.1 10/22 26 3 10/30 1.36 0.1 8/25 180 40 6/25 
49 5 8/13 0.98 o. 1 9/21 6.09 0.1 10/22 29 3 10/30 1.5 0.2 9/04 190 40 6!25 
50 5 8/18 0.98 0.1 10/09 6.08 0.1 10/23 24 2 11/05 

190 40 7/01 
48 5 8/18 0.99 o. 1 10/13 6.11 0.1 12/16 27 3 11/05 cv • 2 • o. 1 11111/L 170 30 7/01 
50 5 8/19 1 0.1 10/13 6.16 o. 1 12/16 30 3 11/05 49 5 8/24 1 0.1 10/13 

28 3 12/04 Result Unc:~:r. Date CV = 1.04 t 0.06 mg/L 
48 5 8/26 1 0.1 10/13 

21 2 12/04 47 5 9/10 0.98 0.1 10/13 S04 89EPA 02, 91 EPA 04 IC 
2 0.2 1/09 Result Uncer 1 Date 

47 5 9/11 1 o. 1 10/21 
2 0.2 1/30 

50 5 10/16 1 0.1 10/21 cv • 20 • 1.4 mg/L Total Alkalinity 2 0.2 1/30 1 0.1 7!30 
48 5 10/22 0.99 0.1 10/21 89EPA 02, 91EPA 04 TITR 1.8 0.2 3/06 0.99 0.2 8/05 
47 5 10/22 1.1 o. 1 10/29 Resul~ Uncer. Date 

1.9 0.2 4/06 1.1 0.2 8/24 
49 5 10/27 0.99 0.1 10/29 CV • 20 t 1.39 11111/L 1.9 0.2 4/06 0.98 0.2 9/01 
49 5 10/27 0.99 o. 1 11/04 20 2 1!15 

1.9 0.2 4/06 1 0.2 9/11 
50 5 10/27 0.99 0.1 11/04 20 2 1/15 ResuLt Y!:!li:IC. !21!t! 2.4 0.2 5/07 1 0.2 10/ZO 
49 5 10/27 1 o. 1 11/04 20 2 1/15 

2.21 0.2 6/25 1 0.2 10/ZO 
48 5 11/16 19 2 2/13 24 2 1/14 2.2 0.2 6/25 19 2 2113 24 2 1/14 1.8 0.2 7!02 cv • 1.5 • 0.07 mg/L 

CV • 51.6 t 1.8 mg/L Hardness 91EPA 04 CALC 21 2 3/06 22 2 3!06 2 0.2 9/17 21 2 4/13 
1.9 0.2 10/16 Result Uncer. Date 

Resylt Uncer. Oat! cv • 70.5 • 2.65 11111/L 21 2 4/13 
1.9 0.2 11/06 21 2 5/14 CV • 24.2 t 1.47 11111/L 2 0.2 12/03 1.5 0.3 1/09 

50 5 1/15 RS:§Ult Unc!r• D!te 21 2 5!27 
1.5 0.3 2/03 

50 5 1/15 21 2 7!07 Result Unc!r. Date 
1.6 0.3 3/04 

52 5 1!15 63 6 4/15 

1.5 0.3 4/08 
51 5 2!13 66 7 5!27 

26 3 1/14 
1.5 0.3 4/08 

44 4 3/06 76 8 9/21 20 2 1/16 
1.5 0.3 4/08 

l:'l 53 5 4/13 76 8 12/17 
25 3 4/07 

1.7 0.3 5/07 
' 52 5 5/14 78 8 12/17 

26 3 4/07 
1.5 0.3 6/25 

00 50 5 5/27 
28 3 5/20 

1.5 0.3 6/25 

...... 54 5 7!07 
26 3 6/17 

1.6 0.3 7/01 24 2 7/15 
1.6 0.3 7/01 27 3 7/31 
1.7 0.3 7!17 
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EPA Nutrients in Water 
(cont) 

P (cont) 

1.5 0.2 
1.5 0.3 
1.5 0.3 
1.5 0.3 
1.6 0.3 
1.6 0.3 

r:v = 1.5. 0.11 "!!ll 

P04·P 

Result 

1.2 
0.99 

Unc&r. 

0.2 
0.2 

84EPA 02, 86EPA 02 

CV = 270 t 10 ug/L 

Result 

260 
260 
260 
260 
270 
270 
260 
250 
250 

Uncer. 

50 
50 
50 
50 
50 
50 
50 
50 
50 

CV = 500 t 20 ug{L 

7{30 
8/05 
8/24 
9{01 
9/11 

12/03 

Dat.e 

7/17 
8/05 

ACOLR 

Date 

1/16 
1/16 
1/16 
1/16 
2/03 
2103 
3/04 
4/10 
4/10 

Result Unc;er. Date 

460 
460 
460 

90 
90 
90 

EPA Oil and Grease 

10/15 
10/15 
10115 

............................ ********** 

Oil/Grease GRAY 

87EPA 02, I!'IEPA 02, 91EPA 04 

CV•20:t3 118/L 

Result lJnc't Date 

21 
20 
19 
19 
18 
18 
18 
18 

CV•20t6 "'11/l 

4 
4 
4 
4 
4 
4 
2 
2 

3{16 
3{16 
4{22 
4/22 
9/11 
9{11 

10{16 
10{16 

Rnult Uncer. Dtte 

19 4{06 

EPA Plutonilllt""Z39 in Water, 
Jart.~~~ry 1992 ..................... _ ........... 

Pu-239 92EPA 01 RAS 

CV = 16.8 t 1.7 pCi/L 

Result Uncer. Date 

15.6 0.5 2119 
14.7 0.5 2/19 
14.5 0.5 2/19 
15.6 0.6 2/25 
15.8 0.6 2/25 
15.9 0.6 2/25 
15 2 3/16 
16 2 3/16 
16 2 3/16 

EPA Plutonil.llt"Z39 in Water, 
August 1992 

Pu-239 92EPA 04 RAS 

CV s 9 t 0.9 pCi/L 

Result Uncer. Date 

8.4 0.25 9/28 
8.99 0.26 9/28 
8.64 0.27 9/28 
9.6 0.5 9{30 
9.1 0.41 9{30 
9.95 0.44 9/30 
9.1 1 10/08 
8.6 1 10/08 
9 1 10/08 

EPA Radtorucltdel in MHk, 
Moy 1992 

Cs-137 92EPA 04 

CV • 39 t 5 pCI/L 

Result Uncfr. Date 

28 
27 
28 

No branch;ng ratioa .aed. 

1-131 92EPA 04 

CV • 78 t 8 pCI/L 

5/20 
5/20 
5/20 

Reaul t Uncer. Date 

55 
57 
51 

10 
10 
8 

No brrd'ling ratfoa u.ed. 

5120 
5/20 
5/20 

TABLE E-IV (cont) 

sr-90 92EPA 04 

CV = 29 t 5 pCi/L 

Result 

27 
27 
28 

lk'M:er. 

PC 

Date 

12111 
12/11 
12111 

........•.............•.....•• 
EPA Radioruelides in Milk, 

October 1992 

**********************-****** 

Sr-90 92EPA 04 PC 

CV • 15 t 5 pCi/L 

Result Uncer. Datt 

16 
14 
15 

11/18 
11/18 
11/18 

............................... 
EPA Redioruetides in Water, 

February 1992 

Ba~133 92EPA 01 

CV • 76 t 8 pCi/L 

Result Uncer. Date 

51 10 3/26 
45 9 3/26 
52 10 3/26 

EPA sM!ples have lower values 
than routine SI!IIIIPles, so beck· 
grot.l'dl are too high. 

Co-60 9ZEPA 01 

CV • 40 t 5 pCi/L 

Result lklcer. 

39 
23 
42 

ca-134 

11 
11 
11 

92EPA 01 

CV • 31 t 5 pC;JL 

Due 

3/26 
3/26 
3126 

Rnul t Uneer Date 

30 
25 
28 

3/26 
3{26 
3/26 

Cs-137 92EPA 01 

CV • 49 t 5 pCI/L 

Result Uncer. pate 

31 
30 
27 

3126 
3/26 
3{26 

EPA san~ples have lower values 
than routine s_..,les, so bec:k
grOU'lds are too hfgh. 

Ru-106 92EPA 01 

CV • 203 t 20 pCi/L 

Result Unc•r. Date 

160 
130 
120 

60 
70 
60 

3126 
3{26 
3{26 

EPA Sl!llllplts have lower values 
than routine sa~~ples, so bKit
grcxn:ls are too high. 

Zn-65 92EPA 01 

cv :1: 148 t 15 pCi/l 

Result Uneer. Date 

95 
110 
99 

20 
20 
20 

3/26 
3/26 
3/26 

EPA sa.ples have Lotter values 
than rout;,-.e S811plea, so beclt
grat.rdl are too high, 

EPA Rec:UonucUdea in Weter, 
J..,. 1992 

Ss-133 92EPA 04 

CV • 98 t 10 pCi/L 

Result lk!cer. Ottt 

74 
64 
67 

13 
12 
12 

7/10 
7/10 
7/10 

Interference fra. 1.,.226 pHk. 

Co-60 92EPA 04 

CV • 20 t 5 pCI/L 

Retu\t lJnctr. Data 

39 10 
46 11 
35 9 

varhbla beckgrcuxl rate. 

7/10 
7/10 
7/10 

Cs-134 92EPA 04 

CV • 15 t 5 pCi/L 

Result Unc:er. Pate 

13 
5.6 

14 

Cs-137 

8 
10.9 
9 

92EPA 04 

CV = 15 t 5 pCi/L 

7/10 
7/10 
7/10 

Result Uncer I Date 

17 
23 
17 

Ru-106 

9 
9 
8 

92EPA 04 

CV = 141 t 5 pCi/L 

7/10 
7/10 
7/10 

Reaul t Uncer. Dfte 

130 
140 
60 

80 
60 
65 

Zn-65 92EPA 04 

CV • 99 t 10 pCi/L 

7/10 
7/10 
7/10 

Result uncer. Date 

82 
90 
85 

18 
19 
19 

7{10 
7{10 
7{10 

_..... .......................... . 
EPA Redioru:ltdn in Water, 

OCtober 1992 

* • •• ••• • • 

Bo-133 92EPA 04 

CV • 74 t 7 pCI/L 

Result Uncsr. Date 

0.36 15.5 11{11 
12 17 11{11 
35 16 11/11 

Mllrfnell i bHker configuration 
CCMI'Iter not work ina; al terr.te 
COU'\ttr hid lower afficfency. 

Co-60 92EPA 04 

CV • 10 t 5 pCi/L 

RetUlt !.b:tr• Date 

11 
- 23.1 

4.9 

27 11111 
30.1 11/11 
22.6 11/11 

Marinelli brHker conffguration 
COU'\ter not worktne; al temat• 
CCMI'Iter hMI lower efficiency. 

Cs-134 92EPA 04 

cv z 8 t 5 pCi/l 

Result Uncer Pete 

- 51.5 18 11/11 
- 48.5 17.8 11/11 
• 50.4 18.4 11/11 

Marinelli beaker configuration 
CCMI'Iter not worlti ng; alternate 
cOU"'ter had lower efficiency. 

Cs·137 9ZEPA 04 

CV z 8 t 5 pCi/L 

Result Uncer I Date 

- 44.4 17.1 11/11 
- 47.4 17.1 11/11 
• 15.7 16.4 11/11 

Marinelli beelter configuretion 
cCMI'Iter not working; al tel"nate 
CCMI'Iter hMI lower efficiency. 

Ru-106 92EPA 04 

CV • 175 t 18 pCi/L 

Resyl t Uncer. Date 

185 
92 
93 

127 
124 
129 

11{11 
11/11 
11{11 

Marinelli beaker configuretion 
COU"'ttr not working; alternate 
cotr~tel" had Lower efficiency. 

Zn-65 92EPA 04 

CV • 148 t 15 pCi/L 

Result Unc!r. Date 

100 
75 
81 

30 
29 
28 

11{11 
11/11 
11{11 

Marinelli beaker configuration 
COI.6lttr not working; elternate 
COll"'ter had lower efficiency. 

EPA Radh• in Wllter, 
March 1992 

Ro-226 92EPA 04 RAS 

cv. 10.1 t 1.5 pCi/l 

Resylt Urser. Date 

8.9 
10 
9 

0.9 
1 
0.9 

4/21 
4/21 
4/21 
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EPA .. dh.11 in Yater, J~ 1992 

Ro·226 92EPA 04 RAS 

CV • 24.9 • 3.7 pCI/L 

Result lJnctr. Date 

18 
21 
20 

EPA Radh• in W.ter, 
Noveotler 1992 

8/13 
8/13 
8/13 

Ro·226 92EPA 04 RAS 

CY • 7.5 • 1.1 pCi/L 

Result Uncer Date 

6.5 
6.4 
6.3 

0.6 
0.6 
0.6 

12/16 
12/16 
12/16 

EPA Residual Chlorine in Water 

Chlorine (Free) 
89EPA 02 PTI TR 

CY = 4 t 0.3 ~/L 

Result Unc:er. Date 

3.7 0.7 4/13 

EPA Residue in Water 

......................... ._.. ....... 
Total Suspended Sol ids 
87EPA 00, 89EPA 02 GRAY 

cv s 31.5 t 1.8 11111/l 

Result Uncer. Date 

30 3 4/09 
29 3 4/09 
29 3 10/15 
29 3 10/15 
29 3 10/15 
30 3 10/27 

CV • 218 t 9 mg/l 

Result uncer. Date 

270 
240 
250 
260 
260 
270 
260 
250 

30 
20 
30 
30 
30 
30 
30 
30 

1/09 
1/14 
1/27 
2/03 
2/14 
2/27 
3/05 
3/13 

Tot•l sw.pendld Sot fda (cont) 

250 
300 
290 
260 
250 
260 
300 
270 
310 
290 
310 
310 
270 
260 
260 
260 
250 
260 
280 
270 
250 
270 
290 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 ............................... 

EPA Strontha in W.ter 
J .... ry 1992 

3/13 
4/09 
4/09 
4/15 
4/21 
4/28 
5/07 
5/11 
5/19 
5/27 
6!09 
6/17 
6/30 
7!07 
7!09 
7/20 
7/24 
8/03 
8/11 
8/19 
8/31 
9/10 
9/17 

, ..................... , ..... . 
Sr-90 92EPA 01 RAS 

CY = 20 t 5 pCi/L 

Result Uncer. Date 

19.4 
19.4 
20.3 

1.3 
1.3 
1.4 

2!28 
2/28 
2/28 .............................. 

EPA Stronth.11 in Water 
May 1992 

Sr·90 92EPA 04 PC 

CY = 8 t 5 pCi/L 

Result Uncer. Date 

Al 

7 
7.2 
7.6 

0.7 
0.7 
0.6 

7109 
7!09 
7!09 

EPA Study 12 (NPOES) 

92EPA 04 ICPES 

cv = 950 t 89 ua/L 

Result Uncer. Date 

953 48 4/23 

TABLE E-IV (cont) 

Ao 92EPA 04 ETVM 

CV • 430 t 40 USI/l 

Result Uncer. Date 

420 40 4/09 

Be 92EPA 04 ICPES 

CV • 40 t 5.2 ug/L 

Result Uncer. Date 

39.4 4/23 

Biological Oxygen De.nd 
92EPA 04 T ITR 

CV • 64.2 t 12.7 ~/L 

Result Uneer. Date 

75 4/13 

Cd 92EPA 04 ICPES 

CV ,. 40 t 5.9 ug/L 

Result Uncer. Date 

43 2 4/23 

Chlorine (Free> 
92EPA 04 PT ITR 

CV • 0.97 t · 0.145 ~/L 

Result Unce-r. Date 

0.94 0.19 4/13 

CN 92EPA 04 ACOLR 

cv = 0.18 :t 0.029 mg/l 

Result uncer. Date 

0.18 0.02 3/12 

Co 92EPA 04 I CPES 

CV = 370 :t 34.5 ug/L 

Result Unce-r. Date 

367 18 5/04 

Chemical Oxygen Demand 
92EPA 04 COLOR 

cv = 98.8 :t 10.4 mg/l 

Result 

91 
95 

Uncer. 

18 
19 

Date 

4/06 
4/06 

Cr 92EPA 04 ICPI!S 

CV • 315 t 26.3 UIIL 

Result Uncer Date 

307 15 4/23 

Cu 92EPA 04 ICPES 

CV • 130 t. 7.7 ug/L 

Result uncer. Date 

128 4/23 

Fe 92EPA 04 ICPES 

CY • 540 t 35.3 ug/L 

Result Uncer. Date 

500 30 4!23 

Hg 92EPA 04 CVAA 

CY = 0.33 • 0.133 ug/L 

Result Uncer. Date 

0.29 0.03 3/26 
0.3 0.03 3/26 
0.28 0.03 3!26 
0.31 0.03 3/26 
0.23 0.02 3!27 
0.25 0.03 3/27 

Mn 92EPA 04 I CPES 

CV • 110 t 7.7 UIIL 

Result Uncer. Date 

110 40 4/23 

NH3·N 92EPA 04 FIA 

CY = 14 l 1.4 ~/L 

Result Uncer. Date 

14 4/10 

Ni 92EPA 04 ICPES 

CV • 2200 t 113.3 UIIL 

Result Uncu~ Date 

2160 110 4/23 

N03·N 92EPA 04 FIA 

CV :s 4~8 t. 0.5 1119/L 

Result Uncer I Date 

4. 7 0.5 4/10 

Oi l/Gr._e 92EPA 04 GRAY 

cv • 11 t. 2.87 118/l 

Result Uncer. Date 

11 2 3/16 

92EPA 04 ACOLR 

CY = 2.3 t 0.5 ~/L 

Result Uncer. Date 

2.5 0.5 4/08 

Pb 92EPA 04 I CPES 

CV • 150 t 15 UI/L 

Result Unc:er. ___ ~ 

158 4/23 

pH 92EPA 04 GE 

cv = 618 t. 0.0083 ll"tits 

Result Uncer. Date 

6. 78 0.1 4/08 

P04·P 92EPA 04 ACOLR 

CY • 2.3 t 0.18 ~/L 

Result Uncer I Date 

2.3 0.5 4!10 

Se 92EPA 04 ETYAA 

CV = 55 t 10.1 UIIL 

Resut t Uncer I Date 

51 10 4/09 

Total Suspended Sol ids 
92EPA 04 GRAY 

CV • 40 t 3.43 ~L 

Result Uncer. Date 

39 3/13 

92EPA 04 ICPES 

cv s 6000 t. 356.7 ug/l 

Result Uncer. Date 

5770 290 4/23 

Zn 92EPA 04 ICPES 

CY • 1400 t 83.3 UIIL 

Result uncer. Date 

1310 70 4/23 

EPA Trace El_,ts 
on Filter MecHe 

91 EPA 04 ACOLR 

cv s 41.1 :t 14.63 ug/fflter 

Result Uncer. Date 

R 2 1/10 
11 2 1/16 

CV"" 63.4 :t 31.03 ug/filter 

Result Uncer I Date 

22 4 1/10 
15 3 1/10 

EPA Trace Metals ;n Weter 

Ag 78EPA 02 

CV • 32 :t 2.45 ug/L 

Result 

n 
29 
~ 
~ 
2 
n 
~ 
2 
~ 
2 
~ 

n 
~ 
~ 
2 
n 
2 
~ 
~ 
2 
~ 
~ 
u 
30 
~ 

2 
~ 
~ 
~ 
~ 
~ 
~ 
29 
~ 
~ 
~ 
30 
~ 

Uncer. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
4 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 

FAA 

Date 

1/06 
1/14 
1/14 
1/17 
1/17 
1/23 
1!23 
1/29 
1/29 
1/29 
1/29 
1/31 
1/31 
2/06 
2!12 
2/12 
2/14 
2/14 
2/14 
2/14 
2/14 
3/11 
3/11 
3/17 
3/23 
3/23 
3/27 
3/27 
4/24 
4/24 
4/24 
4/24 
4/30 
4/30 
4/30 
4/30 
4/30 
7!06 
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EPA Trace Metals in Weter 
(cant) 

78EPA 02 ETYAA 

CV = 51 t 4.28 ug/L 

Result Uncer. Date 

41 8 1/10 
43 8 1!10 
48 10 1/23 
48 10 1/23 
48 10 1/23 
46 10 1/27 
49 10 1/27 
49 10 1/27 
45 9 1/29 
45 9 1/29 
46 9 1/29 
47 9 1/29 
46 9 1/30 
43 8 1/30 
47 10 2!11 
50 10 2/11 
50 10 2/11 
48 10 2/11 
49 10 2/13 
55 11 2/28 
39 8 2/28 
51 10 3/02 
51 10 3/02 
54 10 3/02 
50 10 3{11 
53 10 3/11 
51 10 3{11 
50 10 3/12 
49 10 3!12 
52 10 3/20 
52 10 3/24 
52 10 3/24 
52 10 3/27 
46 10 4/06 
51 10 4/06 
52 5 5{02 
48 5 5/02 
55 6 5!02 
43 4 5{02 
49 5 5{02 
50 10 5{07 
66 7 5/13 
48 10 7106 

As 91EPA 04 ICPMS 

CV = 1 t 0.05 1118/L 

Result Unctf. Date 

1 0.1 8/31 
1.1 0.1 8/31 
0.98 0.1 8/31 

Be 91EPA 04 FAA 

CV • 1 t 0.05 11111/L 

Result 

0.98 
0.99 
0.99 
0.97 
0.98 

Uncer. Date 

0.1 
0.1 
0.1 
0.1 
0.1 

2/19 
2/28 
2/28 
3/05 
3/05 

Be (cont) 

1 0.1 3{16 
1 0.1 3/16 
1 0.1 3/18 
0.98 0.1 3/18 
0.99 0.1 3{18 
0.98 0.1 3{18 
0.99 0.1 4{03 
0.98 0.1 4{03 
0.99 0.1 4{03 
0.98 0.1 4{03 
0.98 0.1 4{03 
1 0.1 5/07 
0.96 0.1 5{12 
0.92 0.09 5{12 
0.97 0.1 5!14 
0.99 0.1 5/27 
0.96 0.1 5/27 
0.96 0.1 6{02 
0.98 0.1 6{02 
0.99 0.1 6{02 
0.97 0.1 6{02 
0.98 0.1 6/02 
0.97 0.1 6{02 
0.94 0.09 6/05 
0.97 0.97 6{10 
0.97 0.1 6{10 
0.97 0.1 6{10 
1 0.1 9{10 
0.99 0.1 9{10 
0.99 0.1 9{10 

Be 91EPA 04 JCPMS 

CV = 1 t 0. 05 oru/L 

Result Uncer. Date 

0.8 0.1 8/31 
0.96 0.1 8/31 
0.9 0.1 8/31 

Ca 86EPA 02 FAA 

CV = 5 t 0.45 11111/L 

Result Uncer. Date 

5.41 0.5 3/05 

Cd 91EPA 04 FAA 

CV = 1 t 0.05 11111/L 

Result Unc:er. Date 

0.1 4!14 

Co 91EPA 04 FAA 

CV = 1 t 0.05 "'11/l 

Result Uncer. Date 

0.99 0.1 5/27 

TABLE E-IV (cont) 

Co 91EPA 04 ICPfiiS 

CV = 1 :t: 0.05 mg/L 

Result Uncer. Date 

1 0.1 8{31 
0.91 0.9 8{31 
0.99 0.1 8{31 

Cr 78EPA 02 ETVAA 

CV = 53 :1: 3.78 ug/L 

Result Uncer. Date 

61 12 1/06 
59 12 1/06 
53 10 2!05 
54 10 2/05 
58 10 4/06 
55 10 4/06 
58 10 4/06 

Cr 91 EPA 04 FAA 

CV = 1 t 0.05 mg/L 

Result uncer. Date 

1.1 0.1 4/21 
1.1 0.1 4!21 

Cr 91EPA 04 ICPMS 

CV = 1 :t: 0.05 mg/L 

Result Uncer. Date 

0.81 0.08 8{31 
0. 75 0.07 8/31 
0.86 0.09 8/31 

Cu 91EPA 04 FAA 

CV ,. 1 :t: 0.05 mg/L 

Result Uncer. Date 

0.1 3/05 

Cu 91EPA 04 ICPMS 

CV s: 1 :t 0.05 mg/L 

Resyl t Uncer. Date 

0.94 0.1 8/31 
0.97 0.1 8{31 
1 0.1 8{31 

Mn 91EPA 04 ICPMS 

cv :s 1 ::t 0.05 mg/l 

Result 

1 
0.95 
0.93 

Uncer. Date 

0.1 8/31 
0.09 8/31 
0.09 8/31 

Ni 91EPA 04 

CV = 1 :t 0.05 1151/L 

Result Uncer. 

0.1 

Ni 91EPA 04 

CV = 1 t 0.05 mg/L 

Result Uncer. 

0.1 
0.1 

Ni 91EPA 04 

CV = 1 t 0.05 11111/L 

Result Uncer. 

0.98 0.1 
1 0.1 
0.92 0.1 

Pb 91EPA 04 

CV = 1 t 0.05 mg/L 

Result Uncer. 

1.06 0.1 
1 0.1 
1 0.1 
1.07 0.1 
0.99 0.1 
1.08 0.1 
1.09 0.1 
1 0.1 
0.97 0.1 
1 0.1 
1.1 0.1 
1 0.1 
1.1 0.1 
1.1 0.1 
1 0.1 
1.1 0.1 
1 0.1 
1.1 0.1 
1 0.1 
1 0.1 

Se 78EPA 02 

CY,. 8.1 :t 1.1 ug/L 

Result Unc::er. 

8.2 2 
5.6 2 
9.1 2 
8.9 2 
8.7 2 
8.9 2 
8.5 2 
9 2 
8.3 2 
7.7 2 
7.2 2 
7.1 2 
7.8 2 
9.6 2 
9.1 2 
9.7 2 

CVAA 

Date 

4/21 

FAA 

Date 

4/21 
5!05 

ICPMS 

Date 

8/31 
B/31 
8{31 

FAA 

Date 

2{06 
2119 
2119 
2/28 
2/28 
3!05 
3/05 
3118 
3118 
3124 
4110 
4!10 
4110 
4110 
4!14 
4/29 
5112 
5/12 
5/27 
7!06 

ETVAA 

Date 

1110 
1110 
1123 
1/23 
1123 
1127 
1127 
1/27 
1129 
1129 
1129 
1/29 
1130 
1130 
2111 
2!11 

Se (cont) 

9.4 2 Z/11 
9.1 2 2111 
8 2 2113 
6.8 2 2!28 
7.3 2 2!28 
7.8 2 3/02 
8.2 2 3/02 
7.4 2 3{02 
9 2 3111 
8.5 2 3111 
8.8 2 3111 
9.1 2 3{12 
8.3 2 3112 
9.4 2 3{20 
8 2 3{24 
7 2 3124 
8.7 2 3/27 
7.5 2 4/06 
8.1 2 4/06 
8 2 4/06 
7.8 0.8 5{02 
7.6 0.8 5{02 
8.5 0.9 5/02 
6.8 0. 7 5{02 
7.8 0.8 5/02 
8.4 0.8 5{02 
7.9 0.8 5{02 
9.8 1 5/13 
8.4 2 7106 

Se 91EPA 04 ICPMS 

CV = 1 :t 0.05 mg/L 

A:esu l t Uncer. Date 

0.1 8{31 
0.1 8!31 
0.1 8{31 

91 EPA 04 I CPMS 

CV = 1 t 0.05 11111/L 

A:esul t Uncer. Date 

0.84 0.8 8/31 
0.81 0.08 8/31 
0. 76 0.08 8/31 

Zn 91EPA 04 ICPMS 

CV = 1 t 0.05 11111/L 

A:esul t Uncer Date 

0.5 0.05 8/31 
0.5 0.05 8/31 
0.5 0.05 8!31 

*'***********aaaaaaaaaaa•a 

EPA Trithn in Weter, Feb 1992 

H·3 92EPA 01 LS 

cv • not spiked pCi/l 

A:esul t Uncer. Date 

200 
200 
200 

300 
300 
300 

3/11 
3{11 
3111 

H·3 (cont) 

cv = 7'904 :t 790 pCi/l 

A:esu l t Uncer. Date 

8500 700 3111 
8700 700 3111 
8700 700 3111 

EPA Triti~ in ~ater 
Jt.rle 1992 

H·3 92EPA 04 

CV = not spiked nCi/L 

A:esult 

• 600 
• 700 
• 400 

Uncer. 

300 
300 
300 

CV = 2125 t 347 pCi/L 

LS 

Date 

7{13 
7{13 
7113 

A:esul t Uncer. Date 

1700 ~ V13 
1~ ~ V13 
1~ ~ V13 

EPA TritilD in ~ater, Oct 1992 

H·3 92EPA 04 

cv ,., not spiked pCi/L 

A:esult 

0 
0 
0 

100 
0 

• 300 

Uncer. 

300 
300 
300 
300 
300 
300 

CV = 5962 t 596 pCi/L 

A:esult 

5500 
5100 
5300 
5500 
5200 
5300 

Uncer. 

700 
700 
700 
700 
700 
700 

LS 

Date 

11103 
11103 
11103 
11117 
11117 
11117 

Date 

11103 
11103 
11103 
11117 
11117 
11117 

I 
I 
I 

I 
i 

I 
I 
' 



~ 
"0 .. 
::s 
0.. 
><" 
tr:l 

tr:l 
I 

00 
C11 

EPA UreniUI in \later 
March 1992 

921!PA 04 

CY • 25.3 t 3 pCf/L 

ICPMS 

Resvlt __ Uncer. 

25 
24 
24 

EPA Urenha in Wat~r 
July 1992 

Date 

3/26 
3/26 
3/26 

92EPA 04 I CPMS 

CY = 4 t 3 pCi/L 

Result 

3.8 
3.8 

uneer. 

0.2 
0.2 

Date 

8/19 
8/19 

£:PA Water Pollution Sti.Mly 24 

**********************-***-* 

As 90EPA 02 ETYM 

CV = 30 :t 2.8 ug/L 

Result Unc:er. Date 

cu 

33 
30 
32 

6 
6 
6 

90EPA 02 

CY = 85 t 3.6 ug/L 

Fe 

Result 

87 
89 

Uncer. 

9 
9 

90EPA 02 

cv = 650 • 30 ugtl 

1/16 
1/16 
1/16 

FM 

Date 

1/06 
1/06 

FM 

Result Unc:er. Date 

Pb 

660 
640 

70 
60 

90EPA 02 

CY = 100 • 8 ug/L 

1/06 
1/06 

FM 

Result Uncer. Date 

110 
100 
110 
100 

10 
10 
10 
10 

1/21 
1/29 
1/30 
3/17 

Se 90EPA 02 ETVM 

cv s 70 t 5.6 ug/l 

Tl 

Result Uncer. Date 

68 
71 
71 

14 
14 
14 

90EPA 02 

1/16 
1/16 
1/16 

ETVAA 

CY = 4. 75 t 0.66 U9/L 

Result Uncer. Date 

7 
4.8 

5 
0.5 

7!07 
9/04 

cv 11 84.6 :t: 7.3 USJ/l 

Result 

83 
83 
82 
86 
85 

Unce_r. Date 

16 4/09 
16 4/09 
16 4/09 
17 6/17 
9 9/04 

EPA Water Pollution Study 27 

·--·--··******----
Cl 91EPA 02 Acot.R 

CV = 36.2 t 1.9 "'11/L 

Result Uncer Date 

46 5!15 

CY = 81.7 • 3.7 "'IIIL 

Result Uncer. Oat• 

110 10 5/15 

Required dHutions not 
perfonled. 

Chlorine (Free) 
91EPA 02 

CV s 1.2 :t: 0.15 11!11/L 

PTITR 

Result Uncer. Date 

0.95 0.19 11102 

CV = 2.4 t 0.27 11101/L 

NH3·N 

Result Unc___er. 

2.2 
2.2 

0.4 
0.4 

91EPA 02 

Date 

4/13 
4/13 

FIA 

CY = 0.499 t 0.063 ""'L 
Result Uncer. Date 

0.52 0.05 10116 

TABLE E-IV (cont) 

1103·• 91EPA 02 FIA 

CV • 9.1 • 0.59 lllg/L 

Result Uncer. Date 

8.9 0.9 

91EPA 02 

CY • 1.4 • 0.1 "'11/l 

Result Uncer. 

1.4 0.3 

CV :a: 9.9 :t: 0.68 IIIQ/L 

10/16 

Acot.R 

Date 

7/13 

Result Uncer. Date 

11 7/13 

P04·P 91EPA 02 Acot.R 

CV,. 0.73 t 0.041 mg/L 

Result Uncer. Date 

0.7 
0.7 

0.14 10115 
0.14 10!15 

504 91EPA 02 FIA 

CY = 7.2 • 0.99 "'11/l 

Result Uncer. Date 

6.7 5/15 

CV s 125 :t: 6 mg/L 

Result Uncer. Date 

160 20 

Req.li red dilutions not 
performed. 

Total Dissolved Sol ids 

5/15 

91EPA 02 GRAY 

CV ::.: 107 :t: H mg/l 

Rf"SUlt Uncer. Date 

83 5/15 

CV = 406 t 34 mg/L 

Result Uncer. Date 

410 40 5!15 

Total Suspended Sol ids 
91EPA 02 GRAY 

CV • 37.5 t 3.7 "'11/l 

Result Uncer. Date 

31 10/15 

EPA W.ter Pollutton Study 28 

................................... 
Ag 921!PA 04 FM 

CV • 1.03 t 0.25 ugtl 

Result lJnctt. Date 

4/09 

CV • 10.6 t 1.4 ug/L 

Result Uncer. Date 

10.6 4/09 

Al 92EPA 04 ICPES 

CV = 950 • 117 ug/L 

Result Uncer. Date 

955 48 4/23 

CV s 2100 :t: 21D ug/L 

Result Uncer ~ Date 

2080 110 4/23 

As 92EPA 04 ETVAA 

CV = 100 t 18.4 ug/L 

Result Unc:.er ~ Date 

100 20 4/09 

CY = 430 • 40 ug/L 

Result Uncer~ Date 

420 80 4/09 

Be 921!PA 04 ICPES 

CV=40t7 ug/L 

Result._ Uncer. Date 

39 4/23 

CV = 100 :t: 17 ue/L 

Result Unctr. Date 

96.5 0.31 4/23 

Biological Oxygen 0--.d 
92EPA 04 COLOR 

CV s 36 :t: 10.2 11!11/L 

Result Uncer. Date 

37 10/28 

lfologfc.ol ax,_-
92EPA 04 T ITI 

cv .. 36 t 10.2 111/l 

Reault Uncer. PIS! 

45 4/13 

CV • 64.2 t 16~9 1111/L 

Result Uncer. Pate 

70 

Cd 921!PA 04 

CV • 40 t 5.3 ug/L 

4/13 

ICP£5 

Rgult Uncer. Datt 

42.4 2.1 4/23 

CV • 250 • 26.7 U9/L 

Result ~r. Date 

253 13 4/23 

Cl 921!PA 04 IC 

CY • 108 • 6.6 OGIL 

Rnult Uncer. pete 

110 10 4/13 

cv = 176 :t: 1013 1111111/l 

Result Uncer pate 

200 20 4/13 

linear calibration curve Uled; 
should have used nonlinear 
curve. 

Ci1lorfne (free) 
92EPA 04 

CV • 0.44 t 0.13 OGIL 

PTITR 

Result . Uncer, Date 

0.44 0.09 4/13 

CV = 0.97 t 0.2 1111/L 

Result Uncer. Date 

0.98 0.19 4/13 

CN 921!PA 04 ACOLR 

CV s 0.18 :t: 0.04 IR!ii/L 

Result Uncer. Date 

0.19 0.02 4/10 

CV = 0.61 t 0.12 "'11/l 

Result Uncer. Datt 

0.64 0.06 4/10 

Co 921!PA 04 ICI''EI 

cv .. 11D :t: 10.2 ugjl 

Rnylt uncer. Dwtt 

109 4/23 

cv .. 310 :t: 30.7 ug/l 

!!:IY11.._ Uncer. Date 

365 18 4/23 

Ch•icel Oxnen o--a 
92EPA 04 COLOR 

CV • 56.3 • 10.4 1111/L 

Result Uncer. pate 

52 
56 
49 

10 
11 
10 

CV • 98.8 t 113.9 ""'L 

4/06 
4/06 

10/09 

Result uncer. Date 

93 
93 

19 
19 

Con:U::tivity 12EPA 04 

4/06 
4/06 

C8 

CV • 545 :t: 27.7 ..tiOS/al 

Result uncer. Date 

529 
535 

26 
27 

CV = 742 t 50 UltiOS/al 

Cr 

Result 

719 
n6 

Uncer. 

36 
36 

92EPA 04 

CV • 315 t 35 ug/L 

Result Uncer. 

304 15 

cv .. 800 :t: 90 ug/l 

Result uncer. 

766 38 

Cu 92EPA 04 

CV s 130 :t: 10.3 ug/L 

Result Uncer. 

127 

cv = 790 :t: 54.3 ug/l 

4/08 
4/08 

Date 

4/08 
4/08 

ICPES 

Date 

4/23 

Date 

4/23 

ICPES 

Date 

4/23 

Result Uncer. Date 

779 39 4/23 
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EPA water Pollution Study 28 
(cont) 

92EPA 04 ISE 

cv = 0.14 t 0.04 ""/L 

Result 

< 0.2 
< 0.2 

Uncer. Date 

4109 
4109 

Spiked below detection limit. 

cv ~ 1.2 :t: 0.05 llllil/l 

Fe 

Result 

1.2 
1.3 

Uncer. 

0.2 
0.2 

92EPA 04 

Date 

4109 
4!09 

ICPES 

CV = 540 t 47 ug/L 

Result Uncer. Date 

499 25 4!23 

CV = 1500 t 127 ug/L 

Result Unc:er. Date 

1370 70 4123 

Hardness 92EPA 04 CALC 

CV z 151 :t: 9.3 MG/L 

Result Uncer. Date 

150 20 4!15 

CV = 247 t 14.3 11111/L 

Result Uncer. Date 

440 40 4!15 

Hg 92EPA 04 CVAA 

cv • 0.33 • o. 18 Ullfl 

Result Urgr. Pete 

0.33 
0.32 
0.27 
0.29 
0.31 
0.28 

0.03 3/U 
0.03 3/U 
0.03 3/26 
0.03 3/26 
0.03 3/27 
0.03 3/27 

cv • 5.3 t 0.9 ug/L 

Result Uncer. 

5.4 0.5 
5.5 0.6 
5.4 0.5 
5.4 0.5 
4.9 0.5 
5.1 0.5 

Date 

3/26 
3/26 
3!26 
3!26 
3/27 
3!27 

Mn 92EPA 04 ICPES 

CV = 110 :t: 10 ug/L 

Result Uncer. Date 

100 40 4!23 

CV • 910 t 52 ug/L 

Result Unt;:er. Date 

764 38 4/23 

Mo 92EPA 04 ICPES 

CV = 4. 79 :t 1.87 ug/L 

Result Uncer. Date 

5.1 0.3 4123 

cv = 21 :t: 4.4 ug/l 

Result Uncer. Date 

22 1.1 4/23 

NH3-N 92EPA 04 FIA 

CV = 2.5 t 0.4 ""/L 

Result Unc:er. Date 

2.55 0.2 4!10 

CV = 14 :t 1.8 1118/L 

Result Unc:er. Date 

15 4/10 

Ni 92EPA 04 ICPES 

cv = 740 :t: 51 ug/l 

Retul t Uncer Date 

719 36 4/23 

CV ,., 2200 t: 147 ug/L 

Result Uncer. Date 

2140 110 4/23 

N03·N 92EPA 04 FIA 

CV • 4.8 t 0.66 ""'L 

Result Uncer. Date 

4.7 0.5 4/10 

CV • 15 :t: 1.8 1110/L 

Result lJncer. Pete 

15 4/10 

TABLE E-IV (cont) 

Oil/Greue 92EPA 01 GIIAV 

cv = 11 t 3.9 nog/L 

Result Uncer. Date 

11 4/06 

cv = 19 :t: 5.9 mg/l 

Result Uncer. Date 

18 4/06 

92EPA 04 ACCH.R 

cv = 0.94 t 0.15 mg/l 

Result Uncer. Date 

0.98 0.2 4/08 

cv =- 2.3 t 0.3 mg/l 

A:esul t Uncer. Date 

2.6 0.5 4/08 

Pb 92EPA 04 ETVAA 

cv • 150 t 20 ug/l 

Result Uncer. Date 

160 20 4/09 

cv :z 550 t 50 ug/l 

Result Uncer. Date 

580 60 4/09 

pH 92EPA 04 GE 

CV = 6.8 t 0.11 \.nits 

Result Uncer. Date 

6.n 0.1 4/08 

cv • 9.4 t 0.18 lrlits 

Result Uncer. Date 

9.35 C.1 4108 

P04·P 92EPA 04 ACOLR 

cv • 0.51 :t 0.06 nlfiJ/l 

Result Uncer. Date 

0.52 0.1 4/10 

cv • 2.3 :t 0.24 llg/l 

Result Uncer. Date 

2.3 0.5 4110 

Sb 92EPA 04 ICPES 

cv = 39.1 :t: 8.6 ug/l 

Result Uncer. Date 

37 1.8 4!23 

CV = 84.9 t 16.6 ug/L 

Result Uncer~ Date 

81.7 4.1 4/23 

se 92EPA 04 ETVAA 

cv .. 14 :t 4 ug/l 

Result Uncer. Date 

14 4/09 

CV = 55 t 13.5 ug/L 

Result Uncer. Date 

52 10 4/09 

S04 92EPA 04 IC 

CV = 29 t 3.2 nog/L 

Result Uncer. Date 

25 4/13 

CV = 63 t 5.7 mg/L 

Result Uncer I Date 

54 4/13 

Linear calibration curve used; 
should have used nonlinear 
curve. 

Sr 92EPA 04 ICPES 

CV • 9.09 t 1.35 ugtl 

Result Uncer. Date 

0.45 4123 

CV • 80.9 t 10.6 ug/L 

Result Unctr. Date 

80 

Total Alkal fnfty 
92EPA 04 

cv • 15 t 3.1 ""/L 

4/23 

TITR 

Result Uncer. D•te 

15 
16 

cv • 36 t 3.5 ""/L 

4107 
4/07 

Rnult lk!ctr. D1tt 

36 
35 

4/07 
4/07 

Total Dissolved Sol ida 
92EPA. 04 GRAY 

CV = 316 t 51 Mg/L 

Result Uncer. Date 

290 30 4/10 

cv = 405 :t 99.7 1111111/l 

Result Uncer~ Date 

410 40 4/10 

Tl 92EPA 04 ICPES 

cv = 3.07 :t 1125 ug/l 

Resul.L_ Uncer I Date 

3.4 0.5 4/23 

CV = 33.9 t 5.3 ug/L 

Result Uncer D1te 

33.2 1.7 4/23 

Total Suspended Sol ids 
92EPA 04 GRAV 

CV :z 25 :t: 4. 7 mg/L 

Result !Jncer. 

24 
24 

cv • 32 :t 4. 7 lllllil/l 

ResuU__ Uncer. 

32.2 
34 

92EPA 04 

cv • 6000 t 480 ugtl 

Pete 

4/09 
4/09 

Date 

4/09 
4/09 

ICPES 

Reaul t Uncer, O!te 

5700 300 4123 

CV • 10000 t 2770 ug/L 

Result lJncer. Date 

9560 480 4!23 

Zn 92EPA 04 ICPES 

CV • 360 t 29 ug/L 

Rnult lJncer. Date 

340 40 4/23 

CV • 1400 t 113 ug/L 

Rnyl t Unr;•r. Date 

1300 100 4/23 

·-···--····--·--··---
EPA Water Pollution Stl.dy 29 

-·***********************--
Ag 92EPA 04 FAA 

CV = 5.59 :t 0.7 ug/L 

Result Uncer. Date 

10/26 

cv = 14 :t: 1.4 ug/l 

Result Uncer. Date 

15 10 10!26 

Al 92EPA 04 JCPES 

CV = 65.9 t 19.9 ug/L 

Result Uncer. Date 

90 30 10/21 

CV • 548 t 52.3 ug/L 

Result Uncer. Date 

580 30 10/21 

•• 92EPA 04 ETVAA 

CV • 15 t 2.1 ug/L 

Result Uncer. Date 

17 10/27 

CV • 140 :1: 13.7 ug/L 

Result Uncer. Date 

160 20 10!27 

Be 92EPA 04 FAA 

CV • 16.8 :t 2.2 ug/L 

Result Uncer. Date 

20 10 10/13 

CV • 609 t 53.7 ug/L 

Result Uncer Date 

610 60 10/13 

Biological Oxygen D!lllll'ld 
92EPA 04 CCH.OR 

cv • 99.6 :1: 19.1 llg/l 

Resylt Uncer D1te 

100 10 10/28 

CV • 193 t 36.7 ~L 

Result Unc:er. Date 

190 20 10/28 
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EPA W.ttr Pollution Study 29 
(cant) 

Co 92EPA 04 I CPU 

CY • 15 :1: 0. T7 1111/L 

Result Unctr. Date 

16.5 0.5 10/09 

CV • 49 t 2.37 Mg/L 

Result lJncer. Date 

56 10/09 

High values •Y be ciJe to 
cont•inetion. 

Cd 92EPA 04 ICPES 

CV = 16.8 t 2.3 USI/L 

Result Unc::er. Date 

19 10/21 

CV • 380 t 30.3 ug/L 

Result Uncer._ Date 

395 10/21 

Cl 92EPA 04 IC 

cv s 33.3 :t 1.8 mg/l 

Result Uncer. Date 

31 
32 

CV s 159 t 7 ~ng/L 

Result 

160 
160 

Chlorine (Free> 
92EPA 04 

Uncer. 

20 
20 

cv = 1.8 t 0.21 MIIIL 

Result Unc..-. 

1.6 0.3 

cv • 4.8 • 0.5 Mg/L 

Rest.X t Unc:er. 

3.8 0.8 

10/16 
10/16 

Date 

10/16 
10/16 

PTJTR 

Date 

11/02 

Date 

11/02 

Of 92E~A 04 AOOLI 

CV • 0.04 t 0.012 Mg/L 

Result !Jncer Date 

0.036 
0.035 

0.01 10/15 
0.01 10/15 

CV a 0.35 :t: 0.063 1118/l 

Result Uncer. Date 

0.29 
0.29 

0.03 10/15 
0.03 10/15 

Co 92EPA 04 !CPU 

CV • 13.3 t 1.8 ug/L 

Result Uncer Date 

14 10/21 

CV = 651 t: 39 ug/L 

Result Uncer ---..211! 

680 10 10/21 

Che~~ical Oxygen De.rd 
92EPA 04 COlOR 

cv = 157 t 14.3 MIIIL 

Result Uncer. Date 

190 40 10/09 

cv s 304 :t: 25 lllg/l 

Result Uncer. Date 

270 50 10/09 

Diluted by a factor of 5 to 
fall within Wlelyst's cali· 
brat ion curve. Should have 
been dHuted by • factor of 2. 

Corduc:th1ty 92EPA 04 

CV = 182 t 9 lJiiltOS/CII 

Result UrM;:tr. 

134 

CV = 812 :t 32 l.llftOS/CII 

Result Uneer. 

735 37 

Cr 92EPA 04 

CV = 8.11 t 2.24 ug/L 

ResYit ~r. 

13 

CB 

Date 

10/15 

Date 

10/15 

FAA 

Date 

10/26 

TABLE E-IV (cont) 

cr <cant) 

CV • 620 t 50 USI/L 

Result Uncer. Date 

660 70 10/26 

cu 92EPA 04 FAA 

CV s 6.33 t 1.22 ug/L 

Result Uncer. Date 

0.8 10/26 

CV • 241 t 13.7 ug/L 

Result_ Uncer. Date 

250 20 10/26 

92EPA 04 ISE 

CV :~~ 0.46 t 0.04 mg/L 

Result Uneer. Date 

0.48 0.1 10/09 

CV • 1.8 t 0.12 mg/L 

Result_ Uncer __._______ Dat.t: 

1.8 0.2 10/09 

Fe 92EPA 04 FAA 

CV = 83 t 7.4 ug/L 

Result Uneer. Date 

80 20 10/26 

CV = 711 t 43.7 ug/L 

Result Unc:er. Date 

720 70 10/26 

Harci'ltss 92EPA 04 CALC 

CV = 46.5 t 2.9 mg/L 

Result Uncer. Date 

52 10/15 

CV = 221 t 8.67 mg/L 

Result Uncer. Date 

240 20 10/15 

Harth!ss values calculated 
frCII calchn values, which 
were high. 

Hg 92EPA 04 CVAA 

CV = 8.12 t 1.01 ug/L 

Result Uncer .__ Date 

7.3 0.7 10/05 

Hg ceont) 

CV • 13 t 1.8 USIIL 

Rnul t Uncer Date 

12 10/05 

92EPA 04 ICPES 

CV • 6.3 t 0.53 Mg/L 

Result _ Uncer. Date 

6.2 0.2 10/09 

CV = 34 t 2.4 11111/L 

Result IJncer. Date 

33 10/09 

Mg 92EPA 04 ICPES 

CV = 2.48 t 0.2 Mg/L 

Result Uncer. Date 

2.69 0.02 10/09 

CV s 24 t 1.47 rngJL 

Result _ Uncer. Date 

25.4 0.9 10/09 

Mn 92EPA 04 ICPES 

CV = 30.6 t 2.5 ug/L 

Result Uncer. Date 

32 10/21 

CV = 340 t 17.3 ug/L 

Result Uncer. Date 

355 10/21 

Mo 92EPA 04 ICPE!, 

CV = 7.96 t 2 ug/L 

Result Uncer. Date 

10/21 

CV = 49 t 5.7 ug/L 

Result Uncer. Date 

54 10/21 

Na 92EPA 04 ICPES 

CV = 9.68 t 0.77 mg/L 

Result Uncer. Date 

10.2 0.1 10/09 

Na (cont) 

CV • 48.4 t 3.2 Mg/L 

Result uncer. Date 

50 10/09 

NH3·N 92EPA 04 FIA 

CV • 0.35 t 0.09 11111/L 

A:esul t Uncer. Date 

0.35 0.04 10/16 

CV = 0.96 t 0.15 11111/L 

A:esul t Uncer. Date 

0.96 0.1 10/16 

Ni 92EPA 04 FAA 

CV = 31.7 t 3 ug/L 

Result Uncer. Date 

30 15 10/26 

CV = 569 t 33.7 ug/L 

A:esul t Uncer. Date 

550 60 10/26 

N03·N 92EPA 04 FIA 

CV = 0.17 t 0.04 11111/L 

A:esul t Uncer. Date 

0.17 0.02 
0.17 0.02 

CV = 1.3 t 0.15 MII/L 

Result Unce_r. 

1.3 o. 1 

Oi l/Grease 92EPA 04 

CV = 30 t 4.9 "'8/L 

ResulL Unee_r. 

31 

CV = 72 t 10.1 mg/L 

Result_ Uncer. 

79 

92EPA 04 

CV = 0. 713 t 0.07 11111/L 

10/16 
10/16 

Date 

10/16 

GRAV 

Date 

10/15 

Da~ 

10/15 

ACOLR 

Result Uncer. Date 

0.62 0.12 10/20 

P Ccont) 

cv. 7.02 t 0.64 IIIQ/l 

Result Uncer. Date 

6.1 1.2 10/20 

Pb 92EPA 04 JCPES 

CY = 959 :t 62.7 ug/l 

Result Uncer. Date 

970 60 

CV = 1500 t 93.3 ug/L 

Result Uncer. 

1570 20 

pH 92EPA 04 

cv = 4.4 t 0.05 161lts 

Result Unc:er. 

4.36 0.1 

CV = 8 :t 0.12 161its 

Result Unc:er. 

7.9 0.1 

P04·P 92EPA 04 

CY = 0.03 t 0.01 mg/l 

Result Unc:er. 

0.031 0.02 

CV = 0.67 t 0.06 mg/L 

Sb 

Result 

0.64 
0.65 

Uneer. 

0.13 
0.13 

92EPA 04 

CV = 22 t 4.3 ug/L 

Result Uncer. 

23 

CY = 146 t 21 .3 ug/L 

Result Uneer. 

160 20 

se 92EPA 04 

CV = 6.01 t 1.2 ug/L 

Result Uncer. 

5.9 

10/23 

Date 

10/23 

GE 

Date 

10/15 

Date 

10/15 

FIA 

Date 

10/15 

Date 

10/15 
10115 

ICPMS 

Date 

9/28 

Date 

9/28 

ETVAA 

Date 

10/26 



tzJ 
I 

00 
00 

> 
'tl 
'tl 

111 
::l 
0.. 
)<" 

tzJ 

EPA Water Pollution Study 29 
(cont) 

Se (cont) 

CV = 170 t 21.6 ugjl 

Resul_t Uncer. Date 

170 40 10/26 

S04 92EPA 04 !C 

CV = 17 t 1.77 nog/L 

Result uncer. Date 

16 
16 

CV = 84 t 5.9 1119/L 

Sr 

Result 

83 
83 

Uncer. 

92EPA 04 

CV = 12.9 t 1.3 ug/L 

10/16 
10/16 

Date 

10/16 
10/16 

lCPES 

Result uncer. Date 

13.6 0.4 10/09 

cv = 61.9 t 5.3 ug/l 

Result Uncer. Date 

64.9 

Total Alt.linity 
92EPA 04 

0.8 

CV = 9.7 t 1.9 11111/L 

10/09 

T!TR 

Result LJnctr. Date 

12 10/09 

CV • 52.8 t 3.7 11111/L 

Resylt Urgr. Date 

53 10/09 

Total Dissolved SOltcil 
92EPA 04 GRAY 

CV • 99.7 :t: 20 111/L 

Result Ur!:tr. Date 

120 10 10!15 

CV • 459 t 57.7 11111/L 

Result lJncer. Date 

470 50 10/15 

Tf 92EPA 04 !CPES 

CV:78tZ ug,IL 

Result Uncer. Date 

81 10/21 

CV = 214 t 12.7 U!!/L 

Result Uncer. Date 

220 10 10/21 

Tl 92EPA 04 !CPMS 

CV • 5.3 t 0.87 U!I/L 

Resylt uncer Date 

5.4 10/27 

CV • 76.2 t 8.8 lJ!I/L 

Result Uncer. Date 

84 8 10/27 

Total Suspended Sol ids 
92EPA 04 GRAV 

cv z 18 t 2.6 111111/l 

Resylt uncer. Date 

14 
13 

CV = 93 :t 6.6 111111/L 

10/15 
·;o/15 

Result Unc:tr. Date 

78 
79 

8 
8 

Possible SIIIPle 11fxup .. 

92EPA 04 

CV • 38.2 t 4 ugjl 

10/15 
10/15 

!CPES 

Rnul t tJncer. D1te 

40 10/09 

CV • 490 t 27.3 ugjl 

Rnylt Unc•r. Date 

523 10/09 

Zn 92EPA 04 FAA 

CV • 17 t 2.9 ugjl 

Result Uncer, Dtte 

16 10/26 

CV • 612 t 38.3 ug/L 

Rmd t Urge. Pat• 

620 60 10/26 

TABLE E-IV (cont) 

NBS 1566 Oyster Tissue 

83NBS 02 DNA 

CY = 116 t 6 ng/g 

Result 

110 
110 
100 

Uncer. 

10 
10 
10 

83NBS 02 

Date 

4/11 
4/11 
4/11 

CV • 116 t 6 ng/g 

Result Uncer. Date 

140 
150 
150 
130 
130 
120 

10 
20 
20 
10 
10 
10 

1/08 
1/08 
1/08 
2/03 
2/03 
2/03 

···-····················· .... 
NBS 1633a Trace Elements 

in Coal Fly Ash 

·-·******-******-********** 

Ag 87GLA 01 ATNA 

CV•<300 ng/g 

Result Uncer Date 

<11000 3/22 

Al 85NBS 11 ATNA 

CV • 14.3 t 1 X 

Result Uncer. Date 

14.6 0.4 3/22 

As 85NBS 11 ATNA 

cv • 145 • 15 U!l/g 

Result Uncer. Date 

160 20 3/22 

Au 91GLA 01 ATNA 

cv ,. < 1 ug/g 

Result Unctr Date 

< 0.011 3/22 

Bo 87GLA 01 ATNA 

cv • 1420 • 100 lJ!I/g 

Result Unc:er. Date 

1500 200 3/22 

Br 87GLA 01 ATNA 

cv • 2.3 lJ!I/g 

Result Uncer. Date 

0.4 3/22 

Ca 85NBS 11 ATNA 

cv = 1.11 t 0.01 X 

Result Uncer. Date 

1.04 0.07 3/22 

Ce 87GLA 01 ATNA 

cv = 175 • 7 U!lfg 

Result Uncer. Date 

178 3/22 

Cl 87GLA 01 ATNA 

cv ,. < 69 ug/g 

Result __ Uncer, Date 

< 40 3/22 

Cr 85NBS 11 ATNA 

cv = 196 • 6 U!l/9 

Result Uncer. Date 

187 11 3/22 

Cs 87GLA 01 ATNA 

cv. 10.5 • 0.7 lJ!I/g 

Result Unc:er, Date 

11.9 0.8 3/22 

Cu 85NBS 11 UNA 

cv • 118 • 3 ugjg 

Result lJnctr. Date 

< 200 3/22 

Oy 87GLA 01 ATNA 

cv • 15.6 • 1.2 ugjg 

Result Uncer. Date 

16.9 1.3 3/22 

Eu 87GLA 01 ATNA 

cv • 3.7 • 0.2 ugjg 

Result lk!c•r Date 

3.73 0.18 3/22 

Fe 851115 11 ATNA lOg 85NBS 11 ATNA 

CV=9.4t0.1 X cv = 4550 • 100 lJ!I/g 

Resul_t Uncer_. _ Date Result uncer. Date 

10.2 0.5 3/22 5900 1500 3/22 

Ga 87GLA 01 ATNA Mn 85NBS 11 ATNA 

cv = 56 • 3 lJ!I/g cv = 179 t 8 ug/g 

Resul_t Uncer. Date Result Uncer. Oat_e 

50 3/22 183 3/22 

Hf 87GLA 01 ATNA Mo 87GLA 01 ATNA 

cv = 7.4 • 0.3 lJ!I/g cv = 30 • 3 ugfg 

Result Uncer. Date Result Uncer. Date 

7.6 0.7 3/22 23 3/22 

Hg 85NBS 11 ATNA •• 85NBS 11 ATNA 

cv ,. 160 t 10 ng/g cv = 1700 t 100 ug/g 

Result Uncer. Date Result Uncer. Date 

< 2000 3/22 1750 90 3/22 

87GLA 01 ATNA Nd 87GLA 01 ATNA 

CV=<4.5 lJ!I/g cv z 74 t 10 ug/g 

Result Unc:tr_._ Date Result Uncer. Date 

< 10 3/22 75 3/22 

In 87GLA 01 ATNA Rb 85NBS 11 ATNA 

cv = 158 • 5 ng/g cv = 131 t 2 ug/g 

Result Uncer. Date Result Uncer. Date 

< 150 3/22 151 10 3/22 

85NBS 11 ATNA Sb 85NBS 11 ATNA 

CV,. 1.88 t 0.06 X cv :I 6.8 t 0.4 ug/g 

Result Uncer. Date Result Uncer. Date 

1.9 0.13 3/22 3.9 0.3 3/22 

LO 87GLA 01 ATNA Sc 87GLA 01 ATNA 

cv • 84 t a Ulla cv ,. 39 t 3 ug/g 

Result lh:er. Date Result Uncer. Date 

86 3/22 38.3 2.1 3/22 

Lu 87GLA 01 ATNA Se 85NBS 11 ATNA 

cv. 1.12. 0.18 U!l/g cv ,. 10.3 t 0.6 ug/g 

Result Uncer. Date Result Uncer. Da_te 

1.13 0.07 3/22 11 3/22 



> 
'0 
'0 TABLE E·IV (cont) (!) 

::l 
p.. 
x· 
t'.1 ............... ............. 

I 
w 81GLA 01 ATIIA AI 93GAIJ 03 I~ le(C-) Cr (cont) Fe (Cant) 

NBS 1633e Tr.ce El...,ta cv. 5.7 t 0.7 ug/g cv • not spiked ug/L 18.5 0.9 3/16 21 2 3/23 100 10 3/12 
in Coal Fly Ash 17 2 3/20 24 4 3/23 99 10 3/28 

(cont> Rgyl! !.!!le![ !2111 Rgyl! !.l!!s;er !2111 19 2 3/20 22 2 3/23 100 10 3/28 
18 2 3/20 19 2 4/14 96 20 4/09 

5.1 1.2 3/22 942 9 8!31 17 2 3/20 21 2 4/14 110 20 4/09 
19 2 4/03 24 2 4/14 99 10 4/24 

Sno 81GLA 01 ATIIA 17 2 4/03 <28 8/31 100 10 4/24 

Yb 87GLA 01 ATIIA Aa 84NBS 05 ICPMS 19 1.2 4/13 

cv • 17 :t 1.5 Ulllt 20.7 1.3 4/13 
cv. 7.4 :t 0.7 ug/g cv. 49 ug/L 17.8 1.1 4/13 Cu 84NBS 05 FAA Mn 84NBS 05 ICPM 

R~:sult Y!l!:!r. !:!It! 19 2 6/10 
Resyl t Y!!§:!rz !2•S• Result Uncer. DIS! 84 8 8/31 cv 3 21.9 :1: 0.4 ug/L CV•28t2 ug/L 

17.6 0.8 3/22 
6.1 0.8 3/22 53.7 2.7 1/13 Resylt ~er !21tl RgylS ~!fz 121tl 

50.3 2.5 1/13 Cd 84NBS 05 ETVAA 

Sr 85NBS 11 ATIIA 53.8 2.7 1/13 23 2 1/06 33 3 1/07 

Zn 85NBS 11 ATIIA 49 5 1/13 CV•20t1 USIIL 24 2 1/06 33 3 1/07 

CV•83Dt30 ug/g 57 2.8 1/13 23 2 2/06 33 3 1/07 
cv • 220 t 10 ug/g 60 6 3/02 RMylt ~~r oau 24 2 2/06 33 3 1/10 

R£§:ylt !.!!:!!:•r= Q!t! 55 6 3/02 26 3 3/12 34 3 1/10 
Rgu~ t yncer. Dati 61 6 3/02 21 4 1/06 11 10 3/12 32 3 1/10 

10711 90 3/22 50 5 3/02 21 4 1/06 13 10 3/12 31 3 1/10 

<60 3/22 58 6 3/02 24 3 3/12 35 4 1/21 
64 6 3/02 24 2 3/28 34 3 1/21 

Ta 87GLA 01 ATNA 55 6 3/18 Cd 84NBS 05 ICPMS 23 2 3/28 34 3 1/21 

Zr 87GLA 01 ATIIA 62 6 3/18 24 2 3/28 31 3 1/21 

cv = 2 • 0.2 ug/g 60 6 3/18 CV=20t1 ug/L 24 2 4/24 33 3 3/10 
tyz330t80 ug/g 52 5 3/23 24 2 4/24 35 4 3/10 

ResylS Uncer 1 Oat! 59 6 3/23 Result Uncer. Oat! 21 2 4/24 34 3 3110 

Result U!!!;:!r 1 Oat! 50 5 3/23 36 4 3/10 

1.6 0.2 3/22 63 6 3/23 20 4 2/04 37 6 3/20 

390 140 3/22 58 6 3/23 20 4 2/04 Cu 84NBS 05 ICPMS 36 5 3/20 
65 7 3/23 21 4 2/04 35 5 3/20 

Tb 87GLA 01 ATNA ................ , ........................ 61 6 3/23 18 2 3/26 cv s 21.9 t 0.4 ug/L 35 5 3/20 
57 6 4/21 21 3 3/26 36 4 3/22 

cv = 2.5 • 0.3 ug/g NBS 1643b Trace Ele.ents 52 5 4/21 19 2 3/26 Resyl t Uncer 1 Oat! 35 4 3/22 
in Yater 55 6 4/22 20 2 3/26 35 4 3122 

ResylS ync~:r. Ott! < 110 8/31 18 2 3/26 21 2 1/07 33 3 4114 

·-----**•••••••""******** 21 3 3126 21 2 1/07 32 3 4114 

2.6 0.3 3/22 21 2 6/10 22 2 1/07 33 3 4114 

Ag 84NBS 05 ICPMS Ia 84NBS 05 ICPMS 25 5 3/02 38 4 8!31 
19 5 3/02 

Th 85NBS 11 ATNA CV = 9.8 t 0.8 ug/L CV•44t2 ug/L Co 84NBS 05 ICPMS 19 5 3/02 
24.3 1.2 3/03 Mo 84NBS 05 ICPMS 

cv :1:24.7 :t 0.3 ug/g Result YDser. Q!S! RHUlt Unc:er 1 Date CV•26:t1 ug/L 22.8 1.2 3/03 
23.8 1.2 3/03 CV•85t3 ug/L 

Resylt Unc:!rl DIS! 11 1 1/07 46.4 2.3 2104 ResylS Uncer. Oat! 22.8 1.2 3/03 
11 1 1/07 45.2 2.2 2104 25.1 1.3 3!09 Result Uncer. Date 

26.8 1.2 3/22 10 1 1/07 45.5 2.3 2/04 31 3 3/23 21.6 1.1 3109 
11 1 2/24 44.3 2.2 3/05 30.3 1.5 3/23 25.3 1.3 3/09 99 15 1/06 

11 1 2124 43.3 2.2 3/05 31 3 3/23 24.5 1.2 3/09 96 14 1/06 

Ti 81GLA 01 ATIIA 11 1 2/24 42.8 2.2 3/05 29 1.5 3/23 21.6 1.1 3109 110 20 1!06 

11 1 2127 44.8 2.3 3/09 31 3 3/23 24 2 3/16 110 20 1/06 

cv • 8230 • 390 ug/g 11 1 2127 45.1 2.3 3109 28.4 1.4 3/23 24 2 3/16 130 20 1/09 

11 1 2127 46.9 2.4 3/09 31.5 1.6 4/13 24 2 3/16 100 20 1/09 

ResylS Unctr. Oat! 11 1 2/27 43 4 6/10 30.7 1.5 4/13 27 3 3/22 110 20 1/09 

11 1 2/27 29.4 1.5 4/13 26 3 3/22 120 20 1/09 

9300 1200 3/22 10 1 3/02 71 7 8/31 25 3 3/22 100 20 1/28 
11 1 3/02 Be 84NBS 05 ICPMS 25 3 3/22 110 20 1/28 

11 1 3/03 23 2 4/14 100 20 3109 

85MB$ 11 ATIIA 12 1 3/09 cv • 19 :t 2 ug/L Cr 84NBS 05 ICPMS 21 2 4/14 110 20 3/09 

12 1 3!09 220 20 8/31 100 20 3/09 

cv :s 10.2 :t 0.1 ug/g 12 1 3/09 Result Unc:er. Date cv :s 18.6 :t 0.4 ug/L 110 20 3109 

12 1 3109 92 9 3/22 

ResylS !.!!:5sr. QISI 11 1 4/06 19 2 1/06 ResylS Unc!r::. Oat~; Fe 84NBS 05 FAA 100 10 3/22 

11 1 4/06 22 2 1/06 100 10 3/22 

10.7 0.4 3/22 11 1 4/06 19 2 1/06 23 2 1/06 CV=99t8 ug/L 100 10 3/22 

11 1 4/06 18 2 1/06 20 2 1/06 110 10 4113 

12 1 4/06 17.6 0.9 1/09 27 3 1/06 Rgul t ~~r~ Date 98 10 4/13 

85NBS 11 ATNA 11 1 4/06 18.2 0.9 1/09 16 2 1/06 110 10 4113 

12 1 4106 19.1 0.9 1/09 21 2 1/16 91 9 1/06 

CV=297t6 UIJ/1 12 1 6/10 18.2 0.9 1/09 22 2 1/16 110 10 1/06 

9.6 0.2 9/04 18 2 3/12 28 3 1/16 100 10 2106 

t'.1 Result Unc:!f' !2!Se 21 2 3/12 23 2 1/16 110 10 2106 

' 20 2 3/12 21 2 3/16 110 10 3/12 
00 316 12 3/22 22 2 3/12 20 2 3/16 110 10 3/12 
<D 17.8 0.9 3/16 23 3 3/23 98 10 3/12 

17.2 0.9 3/16 21 2 3123 130 10 3/12 



trl 
I 

"' 0 TABLE E·IV (cont) 

...... So 84HS05 ICI'MI v (eont) 
........ , .......................... Cd (cont) Mo 91NBS 04 ICPIIS 

NBS 1643b Tr.ce Ele.nts cv = 9.7 • 0.5 UIIIL 38 4 6/05 NBS 1643c Trac::e Elements 14 1 10/26 cv • 104.3 • 1.9 UIIIL in water 49 5 6/05 in ~eter 11 1 11/12 
(cant) R!!Y~ t Uncer. Q:1te 48 5 6/05 14 1 11/12 !t!Ylt !z!!!:!r. Date 

68 7 6/05 ***************-*****'******** 9.5 1 12/11 **********""·················· < 440 8/31 47 5 8/24 15 2 12/11 110 10 9/02 
46 5 8/31 Ag 91NBS 04 JCPMS 13 1 12/18 110 10 9/02 Ni 84NBS 05 FAA 45 5 8/31 15 2 12!18 110 10 9/21 

Sr 84NBS 05 ICPMS 62 6 8/31 cv ,. 2.21 :t 0.3 UIIIL 14 1 12/18 100 10 10/16 CV=49t3 u;/L 52 5 9/03 110 10 10/20 
CV•227t6 u;/L 49 5 9!03 Result Uncer Date 110 10 11/20 

Result Uncer D•s• 46 5 9/03 Cr 91NBS 04 ICPMS 110 10 11/20 
Resuts U[5~r 1 ~lit! 53.2 5 12/08 2.5 0.5 9/02 110 10 12/03 

50 5 1/06 44.7 4 12/08 2 0.5 9/02 CV • 19 t 0.6 UIIIL 110 10 12/03 
46 5 2/06 233 12 1/06 49 5 12/08 2.4 0.2 9/04 110 10 12/18 
52 5 2/06 232 12 1/06 50 5 12/08 2.6 0.6 10/13 BU!.:!LS !8tr ~Ill 100 10 12/18 
42 15 3!12 229 11 1/06 51 5 12/08 2.7 0.3 10/26 
51 15 3/12 223 11 1/06 46 5 12/08 2 0.6 11/16 20 2 9/02 

244 12 1/09 47 5 12/08 3.3 0.6 11/19 24 2 9/02 Pb 91NBS 04 ICPMS 
244 12 1/09 52 5 12/08 2.1 0.2 11/24 20 2 9/22 

Ni 84NBS 05 ICPMS I 240 12 1/09 22 2 10/16 CV • 35.3 t 0.9 ug/L 
231 11 1/09 24 2 11!20 

CV=49t3 UIIIL 237 12 1/28 Zn 84NBS 05 FAA AI 91NBS 04 ICPMS 22 2 11/20 !HY1S ~~r. Date 
242 12 1/28 19 2 12/03 

Result Unc~;r. Qete 240 12 3/09 CV•66t2 ug/L cv. 114.6 t 5.1 u;/L 22 2 12/03 33 3 9/02 
244 12 3/09 34 3 9/02 

52 5 3/25 243 12 3/09 Rgul t ~!rs Dlt! R!!!a!lt Unc:![ 1211! 33 3 9/02 
46 5 3/25 242 12 3/09 Cu 91NBS 04 ICPIIS 39 4 10/13 
40 4 3/25 220 11 3/20 68 7 1/06 120 10 11/24 38 4 10/23 
50 5 3/25 243 12 3/20 67 7 2/06 CV • 22.3 t 2.8 UIIIL 35 4 11/13 
50 5 3/25 246 12 3/20 73 7 2/06 37 4 11/13 
40 4 3/25 232 12 3/20 69 7 3/12 Bo 91NBS 04 ICPMS B!!Y~S l.!!:s:!r 1 !!!lSI 43 4 12/14 
49 3 3/25 237 12 4/14 69 7 3/12 35 4 12/14 
51 5 3/25 232 12 4!14 70 7 3/12 cv = 49.6 :t 3.1 u;/L 23.5 2 9/02 35 4 12/16 
47 5 3/25 224 11 4!14 68 7 3/28 22 2 9/02 43 4 12/16 
45 5 3/25 67 7 4/24 Result ~~r. D!l! 22 2 9/21 33 3 12/18 
47 5 4/14 70 7 4/24 22 2 10/16 35 4 12/18 
54 5 4/14 Tl 84HS 05 JCPMS 49.5 2.5 9/02 24 3 11!20 34 3 12/18 
47 5 4/14 48.6 2.4 9/02 20 3 11/20 

120 10 8/31 cv • a t o.z UIIIL Zn 84NBS 05 ICPMS 48.2 2.4 9/04 21 2 12/03 
51 5 10/09 21 2 12/03 Sr 91NBS 04 ICPMS 

ResylS Ym:t:r. [!It! CV•66:t:2 UIIIL 52 5 10/26 23 2 12/24 
Pb 84NBS 05 ETVAA 54.6 2.7 11/13 21 2 12/24 cv • 263.6 • 2.6 ug/L 

7.6 0.4 2/04 ResyU uncsrs R1te 55 6 11/13 
CV • 23.7 t 0.7 u;/L 7.2 0.4 2/04 45 5 12/14 B!IYLS ~er. Date 

7.9 0.4 2/04 73 7 1/06 41 4 12/14 Li 91NBS 04 ICPMS 
RgylS Uncs:r. Dtt! 7 0.7 3/09 73 7 1/06 55 6 12/16 266 13 9/02 

6.4 0.6 3/09 73 7 1!06 54 5 12/16 cv • 16.5 t 1 UIIIL 257 13 9/02 
23 4 1/06 6.4 0.6 3/09 67 7 1/06 60 6 12/18 264 13 9/21 
22 4 1/06 7.6 0.8 6!10 53 5 1/21 55 6 12/18 !UYLS bm:!ra D!t! 280 30 9/21 
23 2 6/26 56 6 1/21 57 6 12/18 261 13 10/16 
24 2 6/26 61 6 1/21 16 5 11/25 277 14 11/20 

84HS05 ICPMS 58 6 3/03 20 2 11!25 274 14 11/20 
63 6 3/03 Bo 91NBS 04 ICPMS 17 2 11/25 253 13 12/03 

Pb 84NBS 05 JCPMS cv • 45.2 t 0.4 u;/L 65 7 3/03 20 3 12/03 257 13 12/03 
64 6 3!10 cv • 23.2 • 2.2 UIIIL 21 3 12/03 269 14 12/18 

cv • 23.7 t 0.7 UIIIL R!!YLS !:.!f!&!ra RISI 59 6 3/10 14 1 12/18 273 14 12/18 
56 6 3/10 •awts btr Rill 21 2 12/18 

Rgyl~ 11!5!1:. Rl~l 47 5 1!06 56 6 3!10 
47 5 1/06 70 7 3/10 28 3 9/02 Tl 91NBS 04 !CPIIS 

24.5 1.2 1/30 49 5 1/06 67 7 3/16 28 3 9/02 Mn 91NIS 04 ICPIIS 
24.3 1.2 1/30 47 5 1/06 69 7 3!16 24 2 10/16 cv • 7.9 ug/L 
25.4 1.3 2/21 50.3 2.5 1/14 67 7 3/16 19 2 10!16 cv. 35.1. 2.2 UIIIL 
25.8 1.3 2/21 48.3 2.4 1/14 711 8 3/23 23 2 11/25 B!!!.IL~ ~~r. Date 
23 2 2/27 46.8 2.4 1/14 77 8 3/23 24 2 11/25 BmU !a!Etr. Rill 
24 2 2/27 48.1 2.4 1/14 76 8 3/23 21 2 12/04 7.5 0.8 9/02 
24.5 1.2 3/04 44.8 2.2 3/10 84 8 3/23 23 2 12/04 34 5 9/02 7.4 0.7 9/02 
24.3 1.2 3/04 45.9 2.3 3/10 75 8 4!14 39 5 9/02 7.9 0.8 9/02 

> 24.6 1.2 3/04 46 2.3 3/10 71 7 4!14 31 3 9/21 8.5 0.9 10!13 
24.1 1.2 3/04 47.7 2.4 3!16 96 10 8/31 Cd 91NIS 04 ICPIIS 39 4 10!16 8.8 0.9 10/26 '"C 29 3 3/05 47.3 2.4 3/16 38 4 11!20 7.8 0.8 11/12 '"C 

ID 27.9 1.4 3/05 48.5 2.4 3!16 cv • 12.2 • 1 UIIIL 34 3 11/20 7.5 0.8 11/12 
::l 24 2 3/05 49.7 3.5 3/20 32 3 12/03 7.6 0.8 12/18 
0.. 23 2 6/10 52.4 3.7 3/20 RI!YlS l:.!!:S:It. RISI 32 3 12/03 7.8 0.8 12/18 >(" 52.4 3.7 3/20 39 4 12/18 7.5 0.8 12!18 

trl 52.2 3.7 3/20 13 1 9/02 41 4 12/18 
55 6 4/14 13 1 9/02 
49 5 4/14 12 1 9/04 
49 5 4/14 13 1 10/09 
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NIS 1643c Trece El_,ta 
in W.ter 
(eont) 

91NIS 04 ICPMS 

CV • 31.4 t 2.a ua/L 

Zn 

Rnul t lJoctr Dttt 

39 
32 
30 
35 
35 
33 

4 
3 
3 
4 
4 
3 

91NIS 04 

9/02 
9/02 
9/22 

10/16 
11!20 
11/20 

ICPMS 

CV • 73.9 t 0.9 ua/L 

Rnul t Uncer. Date 

73 
79 
79 
ao 
77 
76 
63 
n 
77 
ao 

11 
12 
12 
8 
a 
8 
6 
7 
8 
a 

9/02 
9/02 
9/22 

10!16 
11/20 
11/20 
12/03 
12/03 
12/24 
12/24 

NBS 1645 River Sedi_,t 

*****"'****"••• ..................... 
Ag 87GLA 01 ATIIA 

cv ~ 1.75 U9/9 

Resylt Uncer Pete 

A9 

1.7 
2 

CY ,. 1.75 

0.4 
0.4 

87GLA 01 

ug/9 

3/22 
4/25 

I~ 

Result lJnctr. Date 

< 2a a/31 

Al 82NI5 11 ATIIA 

cv = 2.26 t 0.04 X 

Resutt 

2.49 
2.52 

Uncer. Date 

0.08 3/22 
0.08 4!25 

AI _, 
ICNI 

CY • 2.26 t 0.04 X 

Rnult lJnctr. Date 

0.36 0.07 3/25 

Al 821115 11 ICPMS 

CY • 2.26 t 0.04 X 

Result Uncer. Dttt 

0.4 8131 

As 87GLA 01 ATIIA 

CV•67t:3 Ul/1 

As 

Result Uncer. Date 

73 
75 

8 
10 

87GLA 01 

3/22 
4/25 

ICPMS 

CY = 67 t 3 UQ/0 

Result Uncer. Date 

< 91 at31 

Au ATIIA 

cv • 17 

91GLA 01 

"9/9 

Result Uncer. Pete 

Bo 

11 
23 

87GLA 01 

cv • 374 • 26 ua/9 

Bo 

Result Uncer. 

210 
260 

40 
40 

87GLA 01 

cv • 374 • 26 ua/9 

3/22 
4/25 

ATIIA 

Date 

3/22 
4/25 

ICP£5 

Result Uncer Date 

< 0.8 3/25 

Bo 87GLA 01 ICPMS 

cv • 374 • 26 ua/9 

Result Uncer Date 

330 
350 

70 
40 

8/31 
9/04 

TABLE E-IV (cont) 

.. a7GLA 01 leNS 

cv • 1 ug/g 

Rnul t Uncer. Dtte 

0.92 0.1a 3/25 

Be 87GLA 01 ICPMS 

cv • 1 U9/9 

Result Unc:er. Date 

<25 8/31 

Br 91GLA 01 ATIIA 

cv • 1.8 ug/9 

Result Unc:er. Date 

1.5 
1.6 

0.4 
0.7 

Ca 87GLA 01 

CV = 2.6 t 0.3 X 

Result uncer. 

3.07 0.15 
3.12 0.14 

Cd 82NBS 11 

cv • 10 • 2 ug/9 

Cd 

Result 

20 
21 
5.8 

u_ncer. 

5 
4 
1.2 

82NB5 11 

cv "' 10 t 2 ugjg 

Result uncer. 

< 87 

ce 87GLA 01 

cv = 24 ug/g 

Result uncer. 

Cl 

< 5 
< 5 

cv = 100 

Result 

130 
110 

91GLA 01 

ug/g 

uncer. 

20 
20 

3/22 
4/25 

ATIIA 

Date 

3/22 
4/25 

ICP£5 

Date 

1/27 
1!27 
3/25 

ICPMS 

Date 

8/31 

ATNA 

Date 

3/22 
4/25 

ATNA 

Date 

3/22 
4/25 

co 82IIIS 11 ICP£5 

cv • 10.1 t 0.6 Ulll 

Result lJncer. Date 

11 3/25 

Co 82NIS 11 ICPMS 

cv • 10.1 • 0.6 ug/9 

Result Uncer. Pete 

< 15 S/31 

Cr 8211BS 11 ATNA 

CV • 2.96 t 0.28 X 

Result Uncer Date 

2.61 
2.77 

0.15 3/22 
0.16 4/25 

Cr 82NBS 11 

CV a 2.96 t 0.28 X 

Result Uncer. 

2.5 0.5 
2.5 0.5 
2.2 0.5 

Cr 82NB5 11 

CV • 2.96 t 0.28 X 

ICPES 

Date 

1!27 
1!27 
3/25 

ICPMS 

Result Uncer. Date 

3.3 0.7 

Cs 87GLA 01 

cv • 2.8 • 0.5 ug/9 

Cu 

Result Uncer. 

2.59 
2.7 

0.2 
0.2 

82NI5 11 

cv = 110 • 20 ua/9 

8/31 

ATNA 

Date 

3/22 
4/25 

ATIIA 

Result LJrgt. Date 

Cu 

< 240 
< 190 

821185 11 

cv = 110 • 20 ua/9 

3/22 
4/25 

ICPES 

Result Uncer. Date 

77 15 3/25 

Cu 821111 11 ICPIIS 

cv • 110 t 20 Ulll 

Result Unc:er. Pete 

110 

Oy 

cv • 2 

20 

87GLA 01 

U9/9 

8/31 

ATIIA 

Result Uncer. Date 

< 7 
< 4 

Eu 87GLA 01 

r:v • 500 "9/9 

3/22 
4/25 

ATIIA 

Result Uncer. Pete 

Fe 

364 
364 

24 
24 

82NB5 11 

r:v • 11 t 1 X 

3/22 
4/25 

ATIIA 

Result Uncer. Date 

Fe 

10.1 
10.9 

0.7 
0.6 

821115 11 

CV • 11 t 1 X 

3/22 
4/25 

ICPES 

Result Unctr. Date 

11 

Go 87GLA 01 

cv • 41 • 20 ua/9 

Resui1___________U.e_r_. 

Hf 

<20 
< 13 

cv. 1.39 

87GLA 01 

ug/9 

10/26 

ATNA 

Date 

3/22 
4/25 

ATIIA 

Resyl t Uncer Da!! 

H9 

1.1 
1.3• 

0.1 
0.1 

821185 11 

cv •1.1 t 0.5 U0/1 

3/22 
4/25 

ATIIA 

Result Unc:er. Date 

< 1.9 
< 1.9 

3/22 
4/25 

•• 82NIS 11 CVAA 

cv. 1.1. 0.5 U9/9 

Result Uncer. Dote 

0.96 0.1 3!1S 

91GLA 01 ATIIA 

CV•<20 ug/9 

Result Unc:er. Pete 

< 24 
< 13 

In 87GLA 01 

CV•<790 "9/9 

3!22 
4/25 

ATIIA 

Result Uncer. Pete 

260 
190 

50 
30 

82NB5 11 

CV • 1.26 t 0.05 X 

Result Uncer. 

1.48 0.11 
1.37 0.09 

Lo 82NBS 11 

cv. 9 ug/g 

3/22 
4/25 

ATNA 

Date 

3/22 
4!25 

ATNA 

Result Uncer. Date 

Lu 

8.5 
8 

r:v = < 500 

Mg 

Result 

< 500 
< 600 

0.5 
0.5 

91GLA 01 

ng/9 

Unc:er. 

82NB5 11 

cv :1 7400 t 200 ug/g 

3/22 
4/25 

ATIIA 

Date 

3/22 
4/25 

ATNA 

Result Uncer. Pete 

Mg 

6800 
7500 

600 
700 

82NB5 11 

cv • 7400 • 200 ug/g 

Result Uncer. 

5800 1200 

3/22 
4/25 

ICPES 

Date 

3/25 
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NBS 1645 River SecU Mnt 
(cont) 

Mn 82NBS 11 ATNA 

cv = 780 • 100 ugjg 

A:esul t Uncer. Date 

750 30 3/ZZ 
76/J 30 4!25 

Mn 82NBS 11 ICPES 

cv 'I: 780 ~ 100 ug/g 

Result Unc:er. Date 

510 100 3!25 

Mn 8ZNBS 11 ICPMS 

cv = 780 • 100 ug/g 

Result Unc:er. Oert..t 

1100 zoo 8/31 

Mo 87GLA 01 ATNA 

CV a 34 :t: 8 Ufil/8 

A:esult Uncer. Date 

Mo 

< 140 
< 100 

87GLA 01 

cv = 34 • 8 ug/g 

Result Uncer. 

<94 

•• 82NBS 11 

cv = 5400 • 100 ug/g 

3/ZZ 
4!25 

ICPMS 

Date 

8/31 

ATNA 

Result Uncer. Date 

5600 300 
5700 300 

Na 82NBS 11 

cv • 5400 t: 100 Ullll 

Result Uneer. 

920 190 

3/22 
4/25 

ICPES 

Date 

3/25 

Nd 91GLA 01 ATNA 

cv = < 20 ug/g 

Result Unc:er. Date 

Ni 

< 17 
< 19 

82NBS 11 

cv :11: 45.8 t 2.9 ug/g 

3/ZZ 
4/Z5 

ICPES 

Result Uncer. Pete 

29 6 3/Z5 

Ni 82NBS 11 ICPMS 

cv = 45.8 • Z.9 ug/g 

Result Urv;e_r_._____________O 

410 80 8/31 

Pb 82NBS 11 ICPES 

cv ,. 714 :t: 28 ug/g 

Result uncer Date 

97ll zoo 
980 zoo 
650 130 

Pb 82NBS 11 

cv = 714 • Z8 ug/g 

1/Z7 
1/27 
3/25 

ICPMS 

Result uncer. Date 

810 16/J 
630 6IJ 

8/31 
9/0Z 

Rb 87GLA 01 ATNA 

cv 11: 41 :t: 4 ugjg 

Sb 

Result Unc:er. Date 

43 
41 

87GLA 01 

3/ZZ 
4/25 

ATNA 

cv • 31 • 6 ugjg 

Result Uncer. Date 

38.3 1.9 3/ZZ 
40.6 Z.1 4/25 

Sb 87GLA 01 I CPES 

cv • 31 • 6 ugjg 

Rnylt llnc:er Date 

180 40 3/25 

TABLE E-IV (cont) 

Sb 87GLA 01 ICPMS 

cv = 31 • 6 ug/g 

Sc 

Result 

< 87 
Z7 

Uncer. 

82NBS 11 

Date 

8/31 
9/04 

ATNA 

cv .. 2 ug/g 

Result Uncer. Date 

z.zz 0.1Z 3/ZZ 
Z.29 0.13 4/Z5 

Se 87GLA 01 ATNA 

CY s 1.3 :t: 0.4 ug/g 

Se 

Result 

< 1Z 
< 1Z 

Uncer. 

87GLA 01 

Date 

3/ZZ 
4/Z5 

ICPMS 

cv. 1.3. 0.4 ug/g 

Result uncer. Date 

<3l'll 8/31 

Sol 87GLA 01 ATNA 

cv ,. , .24 ug/g 

Result Uncer. Date 

1.51 0.07 3/ZZ 
1.15 0.06 4!25 

Sn 87GLA 01 ICPMS 

cv • 360 :t: 50 ug/g 

Result Uncer. Date 

340 7ll 8!31 

Sr 87GLA 01 ATNA 

cv s 880 :t: 90 ug/g 

Result Unc:er. Date 

1500 300 3/ZZ 
< Z10 4/Z5 

Sr 87GLA 01 I CPMS 

cv • 880 • 90 ug/g 

Result Unc:er. Date 

87ll 17ll 8/31 

To 87GLA 01 ATNA 

cv = 220 ng/g 

Tb 

Result 

< 600 
< 600 

Uncer. 

91GLA 01 

Date 

3/ZZ 
4!Z5 

ATNA 

cv = < 1 ug/g 

Result Uncer. Date 

5.5 1.1 3/ZZ 
6.9 1.1 4!25 

Th 82NBS 11 ATNA 

cv = 1.6. o.z ug/g 

Result Uncer. Date 

Z.4 0.3 3/ZZ 
Z.8 0.3 4!25 

T i 87GLA 01 ATNA 

cv = 500 t 200 ug/g 

Result Uncer. Date 

1ZOO 300 3/ZZ 
700 17ll 4/Z5 

Tl 82NBS 11 I CPMS 

cv ,., 1.44 t 0.07 ug/g 

Result 

<64 
1.3 

uncer. 

0.1 

Date 

8!31 
9/0Z 

82NBS 11 ATNA 

cv. 1.11. 0.05 ug/g 

Resylt Uncer. Date 

1.14 0.05 3/ZZ 
1.18 0.05 4/25 

82NIS 11 DNA 

cv • 1.11 • 0.05 Ull/8 

Result lJns:•r, Date 

1.15 
1.1 
1.1 
1.011 
1.011 
1.15 
1.15 
1.1 
1.011 
1.06 
0.96 
1 
1.06 
1 

0.1 
1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

3/Z6 
3/Z6 
3/Z6 
3!Z6 
3/26 
3/Z6 
3!26 
3/Z6 
3/Z6 
4/23 
4/23 
4/23 
4/23 
4/23 

U (cont) 

1.06 
0.96 
1.06 
0.96 
0.96 
0.96 
1 
1.06 
1 
1.06 
0.96 
1.07 
0.98 
0.98 
1.07 
1 
1 
1 
1.1 
1.1 
1.Z 
1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 
1.1 
1.1 
1.1 
1.06 
1.1 
1 
1.1 
1.1 
1.1 
1 
1 
1.1 
1.1 
0.96 
1 
1.1 
1 
1.08 
1 
1.1 
1.11 
1.08 
1 
0.96 
1.1 
1.1 
1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 
1.1 
1.1 
1.1 
1.1 
1.14 
1.14 
1.1Z 
1.14 
1.1 
1.14 
1.1Z 
1.14 
1.1 
1.1 
1.1Z 
1.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

4/23 
4/23 
4/Z3 
4/Z3 
4/23 
4/27 
4/27 
4/Z7 
4/Z7 
4/Z7 
4/Z7 
4/29 
4/29 
4/29 
4/29 
4/29 
4/29 
6/Z5 
6/25 
6/Z5 
6!Z5 
6/Z5 
6/Z5 
6!25 
6/Z5 
6/25 
6/25 
6/Z5 
6/Z5 
6/25 
6/Z5 
6/25 
6/25 
6/25 
6/25 
6/25 
8/03 
8/03 
8/03 
8/03 
8/03 
8!03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/17 
8/17 
8/17 
8/17 
8/17 
8!17 
8/17 
8/17 
8/17 
8/17 
8/17 
8/17 
8/17 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
9/28 

U (cont) 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 
1 
1.1 
1 
1.1 
1 
1.1 
1 
1.1 
1.1 
1.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
o.z 
o.z 
o.z 

82NBS 11 

9/28 
9/28 
9/28 
9/28 
9!Z8 
9!Z8 
9/28 
9!28 

11/19 
11/19 
11/19 
11/19 
11/19 
11/19 
11/19 
11/ZO 
11/ZO 
11/23 
11/Z3 
11/23 

cv = 1.11 • 0.05 ug/g 

Result Uncer. Date 

1.14 0.1 1/Z7 
1.1 0.1 1/Z7 
1.07 0.1 1/Z7 
1.09 0.1 2!04 
1.18 0.11 2!04 
1.18 0.11 2!04 
1.09 0.1 2!04 
1.09 0.1 Z/04 
1.09 0.1 Z/04 
1.18 0.11 Z/04 
1.1 0.1 Z!Z6 
1.1 0.1 Z!Z6 
1.Z 0.1 Z!Z6 

8ZNBS 11 I CPMS 

CV=1.11t0.05 ug/g 

Result 

0.99 
0.96 
1.05 
0.95 
0.95 
0.97 
0.93 
0.9 
0.87 
0.87 
0.8 
0.65 
0.55 
0.5Z 
0.66 
1.5 
1.1 

< 120 

Uncer. Date 

0.1 1/08 
0.05 2!03 
0.05 Z/03 
0.1 2!11 
0.1 2!Z1 
0.1 Z/Z1 
0.09 2!Z7 
0.09 Z!Z7 
0.09 Z!Z7 
0.09 Z!Z7 
0.08 3/Z7 
0.07 4/07 
0.06 4/07 
0.05 4/08 
0.07 6/17 
o.z 6/17 
0.1 6/17 

8/31 

82NBS 11 PC 

cv = 1.11. 0.05 ug/g 

Rnul t Uncer. Date 

1.1 
1.08 
1.1 

0.1 
0.1 
0.1 

5/18 
5/18 
5!18 
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NBS 1645 lltfver Sedf_,t 
(cant) .................................... 

U (cont) 

1.1 
1.08 
1.1 
1 
1.2 
1 
1.1 
1.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.1 
1 
1.1 
1 
1 
1 
1.1 
1.1 

0.1 
0.1 
0.1 
0.1 
0.1 
~1 
0.1 
L1 
0.1 
0.1 
L1 
0.1 
0.1 
0.1 
0.1 
L1 
0.1 
L1 
0.1 
0.1 
L1 
0.1 
0.1 
L1 
~1 
0.1 
L1 
0.1 

5/18 
5/18 
5/18 
7/23 
7/23 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/02 
9/02 
9/02 
9/02 
9/02 
9/02 

U-235/238 89GLA 04 lCPMS 

cv = o.oon t 0.0001 ratio 

Result Uncer. Date 

0.0073 
0.0071 
0.0068 
0.0077 
0.0073 
0.0077 
0.0061 
0.0081 
o.oon 
0.0069 
0.007 
0.0057 
0.0065 
0.0067 
0.0073 
0.0077 
0.0068 

0.0007 1/13 
0.0004 1!17 
0.0003 1/17 
0.0006 1/27 
0.0002 1/28 
0.0007 2/03 
0.001 2/03 
0.0003 2/11 
0.0003 2/21 
0.0002 2/21 
0.0009 2/27 
0.0007 2/27 
0.0002 2!27 
0.0007 2/27 
0.001 4/07 
0.0007 4/07 
0.0015 4/08 

821115 11 ATIIA 

cv • 23.5 • 6.9 ug/g 

Rnlllt Uncer. _..Q!!! 

26 
25.8 

2.1 
2 

3/22 
4/25 

v 82IIBS 11 !CPU 

cv • 23.5 :1 6.9 ug/g 

Result l.lncer. Qttt 

22 4 3/25 

8211BS 11 lCPMS 

cv • 23.5 • 6.9 UQ/g 

Result Uncer. Date 

110 20 8/31 

W 91GLA 01 ATIIA 

CV a 1.9 UU/11 

Result Uncer. Date 

' 5 3/22 
0.9 0.3 4/25 

Yb 87GLA 01 ATIIA 

cv • 600 1'19/IJ 

Resu\t Urgr. Pate 

< 1100 
< 1100 

2n 8211BS 11 

cv • 1700 • 200 uata 

3/22 
4/25 

ATIIA 

Result lJr!eer. Date 

2400 300 
2100 300 

Zn 8211BS 11 

cv • 1700 • 200 Ullll 

3/22 
4/25 

lCPES 

Result Uncer. Date 

1300 300 3/25 

2n 8211BS 11 lCPMS 

cv • 1700 • 200 Ullll 

Resyl t Uncer. Pete 

990 200 8/31 

2r 87GLA 01 ATNA 

cv = 61 • 9 Ullll 

Result Uncer. Date 

< 200 
< 210 

3!22 
4/25 

TABLE E-IV (cont) 

AI 

NBS 1882 Ca·Al c-ent 
!Orongo Copl 

91NBS 00 ATIIA 

CV • 20.4 X 

Result Uncer. Dttt 

19.6 0.5 2/29 

Ca 91NBS 00 ATIIA 

CV•26.9 X 

Result Uncer. Date 

29.4 1.1 2/29 

Fe 91NBS 00 AlMA 

cv • 11 X 

1~sul t Uncer. Date 

11.1 0.6 2/29 

91NBS 00 ATIIA 

cv • 1000 ug/g 

Resu.U: _U_~er. Date 

700 300 2/29 

Mg 91NBS 00 ATIIA 

cv ,. 7540 ug/g 

Resyl t Uncer. Date 

6700 600 2/29 

Na 91NBS 00 ATNA 

cv • 440 ug/g 

Resut t Uneer. Date 

316 14 2/29 

Ti 91NBS 00 ATIIA 

CV•1.1 

Result Uncer. Date 

1.1 0.1 2/29 

AI 

NBS 1883 Co·Al c-rt 
(Silver Cop) 

91NIS 00 ATIIA 

cv • 37.7 l 

Result Unctr· Date 

36.3 2/29 

Ca 91NBS 00 ATIIA 

cv • 19.9 l 

Result LJns:er. D1te 

21.1 0.8 2/29 

Fe 91NBS 00 ATNA 

cv = 560 UQ/1 

Result Uncer. Date 

560 40 2/29 

91NBS 00 ATIIA 

cv • 80 ug/g 

Result Uncer. Date 

< 700 2/29 

Mg 91NBS 00 ATIIA 

cv • 1750 ug/g 

Result Uncer. Date 

< 1800 2/29 

No 91NBS 00 ATIIA 

cv "' 2370 ug/g 

Result IJnc:er. Pete 

2840 120 2/29 

Ti 91N~S 00 ATitA 

CV•60 U9/l 

Result Uncer. Date 

<3000 2/29 

Sr 86NIS07 ATIIA 

NIS 2689 C.. I Fly Aah cv • 700 UQ/g 

*** •• • Rnult Urgr. Rttt 

AI 86NIS07 ATIIA 370 50 2/29 

cv • 12.94 • 0.21 l 
Tf 86NBS07 ATIIA 

Result urgr. D•t• 
cv • 7500 • 100 ugtg 

12.3 0.3 2/29 
Rnul t lJncer. Dttr 

Ba 86N8S 07 ATNA 7500 900 2!29 

cv • 800 Ullll 

Result uncer. Date NBS 2690 Coal Fly Aah 

820 150 2/29 

AI 86NBS 07 ATIIA 
Ca 86NIS 07 ATIIA 

CV • 12.35 t 0.28 X cv z 2.18 t 0.06 s 
Rnul t Uncer. Date 

Ruult uncer. Dtte 
11.9 0.4 2/29 

2.15 0.11 2/29 

Ba 86NBS 07 ATIIA 
Fe 86NBS 07 ATIIA 

cv • 6500 ug/g 
CV a 9.32 :t 0.06 X 

Resylt Uncer. Date 
Result Uncer. Date 

5600 300 2/29 
8.4 0.5 2/29 

c. 86NBS 07 ATIIA 
86NBS 07 ATIIA 

cv. 5.71. 0.13 l 
CV • 2.2 t 0.03 X 

Result Uncer. Dttr 
Result lJncer. Pat• 

5.76 0.25 2/29 
2.13 0.15 2/29 

Fe 86NBS 07 ATNA 
Mg 86NBS 07 ATIIA 

CV "" 3.57 t 0.06 X cv • 6100 • 500 ug/g 
Result Uncer. Date 

Result l..lnc§_r. _____Date 
3.32 0.17 2/29 

5400 500 2/29 

86NBS 07 ATIIA 
Mn 86NBS 07 ATIIA 

CV • 1.04 t 0.04 X cv • 300 Ulll g 
Result Uncer. Date 

Result Uncer. Date 
1.09 0.08 2/29 

290 12 2/29 

Mg 86NBS 07 ATNA •• 86NIS 07 ATIIA 
CV • 1.53 t 0.05 X cv = zsoo • 300 ugtg 

Resl.Llt Uncer. Da_te 
Result Unser. Date 

1.48 0.09 2/29 
2910 130 2/29 
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NBS 2690 Coal Fly Ash 
(cant) ..................... -.......... 

Mn 

cv • 300 

861185 07 

ug/; 

Result Uncer. 

290 15 

Na 861115 07 

cv = 2400 • 200 ug/; 

ATIIA 

Date 

2/29 

ATNA 

Result Uncer. Date 

2480 110 2/29 

Sr 861115 07 ATNA 

cv s 2000 ug/g 

Result Uncer. Date 

2450 70 2/29 

Ti 861115 07 ATNA 

cv :II 5200 t: 100 ugj'g 

Result Uncer. Date 

5500 700 2/29 ... _.............._ ........... . 
NBS 2691 Coal F l y Ash 

Al 861185 07 ATIIA 

cv • 9.81 • 0.39 X 

Rtsul t !Jncer. Date 

9.26 0.25 2/29 

Ba 861185 07 ATIIA 

cv • 6600 ug/g 

Rf!Ul t tkgr patt 

4800 300 2/29 

c. 861115 07 ATIIA 

CV • 18.45 • 0.32 X 

Result Unctr Dote 

18.4 0.7 2/29 

Fe 116118$07 ATIIA 

CV • 4.42 t 0.03 X 

Result Unc::er. Date 

3.9 0.4 2/29 

861115 07 ATIIA 

cv • 3400 t 100 ug/g 

Result Uncer. Date 

3700 600 2/29 

... 861185 07 ATNA 

cv = 3.12 t 0.08 X 

Result Uncer. Date 

3.2 0.18 2/29 

Mn 86NBS 07 ATNA 

cv = 200 ug/g 

Result uncer. pate 

174 9 

No 86NBS 07 

cv • 1.09 • 0.05 X 

2/29 

ATIIA 

Result Unc:er. Date 

1.14 0.06 2/29 

Sr 86NBS 07 ATIIA 

cv • 2700 ug/g 

Result lJncer. Date 

2280 70 2/29 

Ti 861185 07 ATIIA 

cv • 9000 t: 200 ugj'g 

Result lJncer, Date 

9200 

A; 

1200 

NBS 2704 Buffalo 
River sedi.nt 

91GLA 01 

cv • < 4 IJI)'g 

2/29 

ATNA 

Resylt lJncer. Oat• 

< 4 4/25 

TABLE E-IV (cont) 

Al 811111501 ATIIA 

CV•6.11t0.16 X 

Result Uncer. Date 

6.45 0.19 4/25 

As 88NBS 01 ATNA 

cv • 23.4 t 0.8 ug/g 

Result Uncer. Date 

23 4/25 

Au 91GLA 01 ATNA 

cv. 8 ng/g 

Result Unc:er. Date 

< 13 4/25 

Ba 1181185 01 ATNA 

cv :r 414 t 12 ug/g 

Rrsul t lkleer. Date 

480 50 4/25 

Br 88NBS 01 ATIIA 

cv • 7 ug/g 

Result uncer. Date 

6.8 0.8 4/25 

Ca 88NBS 01 ATNA 

cv • 2.6 • 0.03 X 

Result Uneer. Date 

2.58 0.14 4/25 

Ce 88NBS 01 ATNA 

cv • 72 ug/; 

Result Uncer. Date 

62 4/25 

Cl 88NBS 01 ATIIA 

cv • < 100 ug/g 

Resyl t Unctr. Date 

130 20 4125 

Cr 88NBS 01 ATIIA 

cv • 135 • 5 ug/g 

Rgut t Uncrr pote 

139 4/25 

Cs 88NBS 01 ATIIA 

cv • 6 ug{g 

Result unc_er. Date 

5.2 0.4 4/25 

Cu 88NBS 01 ATNA 

cv • 98.6 • 5 ug/g 

Result Uncer. Date 

< 300 4{25 

Dy 88NBS 01 ATNA 

cv = 6 ug/g 

Result Unc_e_r. D_ate 

0.5 4/25 

Eu ATNA 

cv • 1.3 

88NBS 01 

ug/g 

Result Uneer. Date 

1.25 0.06 4125 

Fe 88NBS 01 ATIIA 

CV • 4.11 :t: 0.1 I 

Result Uncer. Date 

4.14 0.24 4/25 

Ga 88NBS 01 ATNA 

cv • 15 ug{g 

Result uncer, Date 

<25 4/25 

Hf 88NBS 01 ATIIA 

cv • a ua1o 

Result Uncer. Date 

8.2 0.5 4/25 

Hg 88N85 01 ATIIA 

cv • 1.44 • 0.07 ug/g 

Rnutt !Jncer. Date 

1.8 0.4 4/25 

88NIS 01 ATIIA 

cv • 2 ug/g 

Ruult tJnctr. pate 

< 30 4/25 

In 91GLA 01 ATIIA 

cv = 100 ng{g 

Result Uncer. D!te 

< 300 

88NBS 01 

CV = 2 • 0.04 X 

4/25 

ATNA 

Result Uncer. Dete 

2.21 0.15 4/25 

La 88NBS 01 ATIIA 

cv = 29 ug{g 

A.esul t Uncer. Date 

30.7 1.7 4/25 

Lu 88NBS 01 ATIIA 

cv • 0.6 ug{g 

Result Uncer. Date 

0.45 0.04 4{25 

Mg 88NBS 01 ATIIA 

CV • 1.2 t 0.02 X 

Resyl t Unc;er. Date 

1.08 0.09 4/25 

Mn 88NBS 01 ATIIA 

cv • 555 • 19 ug/g 

Result Uncer. pate 

597 24 4{25 

Na 811111S 01 ATIIA 

cv • 5470 • 140 ug/g 

R!IYl t lJnc!r. pate 

6310 200 4/25 

Nd 91GLA 01 ATIIA 

cv • 36 ug/g 

Result Uncer. Dttt 

24 4/25 

Pb 88N85 01 !CPU 

cv • 161 • 17 ug/g 

Result IJnctr. Pttt 

130 30 6111 

Rb 88NBS 01 ATIIA 

cv = 100 ""'" 
Result ~er . Date 

107 4/25 

Sb 88NBS 01 ATNA 

cv =3.7'9 :t: 0.15 ug/g 

A:esul t Unc:er. Date 

6.2 0.5 4/25 

Sc 88NBS 01 ATNA 

cv = 12 ug{g 

Result Uncer. Date 

11 0.6 4125 

Se 88NBS 01 ATNA 

CV=1.1 ug/g 

Result Uncer. pate 

< 4 4/25 

... 88NBS 01 ATIIA 

cv. 6.7 ug/g 

A:esul t Unc:er. Date 

6.9 0.3 4{25 

Sr 88MB$ 01 ATNA 

cv • 130 ug/g 

Resut t Uncer. Dtte 

< 130 4/25 

Ta 91GLA 01 ATIIA 

cv • 1 ugJg 

Result Uncer. Date 

1.04 0.09 4/25 

Tb 91GLA 01 ATIIA 

cv • 0.94 ug/g 

Result Uncer. Date 

0.1 4/25 

Th 88NBS 01 ATNA 

cv • 9.2 ug/g 

Result Uncrr Date 

10 0.4 4/25 

I 
I 
I 

1 
I 

I 
I 
I 
I 
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as 2704 lufhlo 
River SediMnt 

(cont) 

8111185 01 ATNA 

cv • 4570 • 180 uall 

A:esul t Uncer. Date 

4900 700 4/25 

8111185 01 ATNA 

CY • 3.13 t 0.13 ugjg 

Result Uncer. Date 

3.38 0.13 4/25 

8111115 01 ATNA 

cv • 95 :t: 4 USJ/0 

A:esul t Uncer. Date 

98 4/25 

91GLA 01 ATNA 

cv =z 2.6 ug/g 

Result Uncer. Date 

' 6 4/25 

Yb 88111$ 01 ATIIA 

cv • 2.8 ug/1 

Result Unc:er. Date 

2.9 0.22 4/25 

Zn 88NBS 01 ATNA 

cv = 438 • 12 U9/l 

Result Unc:er. Date 

390 50 4/25 

Zr 881115 01 ATNA 

cv = 300 ug/1 

Result Uncer. Da11; 

310 60 4/25 

NIS 278 ot.tdim Rock. 

81NI5 03 DNA 

cv • 4.58 t 0.04 U911 

Result Uncer. Date 

4.6 
4.6 
4.6 
4.6 
4.6 
4.33 
4.33 
4.6 
4.33 
4.6 
4.39 
4.39 
4.2 
4.39 
4.2 
4.39 
4.2 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.31 
4.39 
4.6 
4.2 
4.39 
4.41 
4.8 
4.8 
4.6 
4.6 
4.41 
4.32 
4 
4.5 
4.5 
4.2 
4.5 
4 
4.3 
4.6 
4.1 
4.5 
4.6 
4.6 
4.6 
4.2 
4 
4.6 
4.5 
4 
4.5 
4 
4.6 
4.9 
4.3 
4.6 
4.5 
4.5 
4.9 
4 
4 
4.5 
4.9 
4.6 
4.5 

0.5 
0.5 
0.5 
0.5 
o.s 
0.4 
0.4 
0.5 
0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
o.s 
0.5 
0.5 
o.s 
0.5 
0.5 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.5 
0.5 
0.4 
0.5 
0.4 
0.4 
0.5 
0.4 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.5 
0.5 
0.4 
0.5 
0.4 
0.5 
0.5 
0.4 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.5 
0.5 
0.5 
0.5 

3/26 
3/26 
3/26 
3/26 
3/26 
3/26 
3/26 
3/26 
3/26 
4/21 
4/21 
4/23 
4/23 
4/23 
4/23 
4/23 
4/23 
4/23 
4/23 
4/23 
4/23 
4/23 
4/27 
4/27 
4/27 
4/27 
4/27 
4/27 
4/29 
4/29 
4/29 
4/29 
4/29 
4/29 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
6/25 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/03 
8/17 

TABLE E-IV (cont) 

U (cant) 

4.5 0.5 
4.5 0.5 
4 0.4 
4.5 0.5 
4.5 0.5 
4 0.4 
4 0.4 
4 0.4 
4 0.4 
4.5 0.5 
4 0.4 
4.5 0.5 
4.6 0.5 
4.6 0.5 
4.7 0.5 
4.7 0.5 
4.7 0.5 
4.5 0.5 
4.6 0.5 
4.7 0.5 
4.7 0.5 
4.7 0.5 
4.6 0.5 
4.4 0.4 
4.4 0.4 
4.4 0.4 
4.4 0.4 
4.4 0.4 
4.4 0.4 
4.4 0.4 
4.4 0.4 
4 0.4 
4.5 0.4 
4.4 0.4 
4.5 0.5 
4 0.4 
4.4 0.4 
4 0.4 
4 0.4 
4.5 0.5 
4.4 0.4 
4.33 0.4 
4.1 0.4 

81NBS 03 

CV • 4.58 t 0.04 ug/g 

Result Uncer. 

4.56 0.4 
4.2 0.4 
4.47 0.4 
4.6 0.5 
4.48 0.4 
4.48 0.4 
4.6 0.5 
4.6 0.5 
4.45 0.4 
4.48 0.4 
4.45 0.4 
4.4 0.4 
4.5 0.5 
4.3 0.4 

81NBS 03 

cv = 4.58 t 0.04 ug/g 

R"ult 

4.6 
4.6 
4.6 
4.5 
4.5 

Uncer. 

0.5 
0.5 
0.5 
0.5 
0.5 

8/17 
8/17 
8/17 
8!17 
8/17 
8/17 
8/17 
8!17 
8/17 
8/17 
8/17 
8/17 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
8/20 
9/28 
9/28 
9/28 
9/28 
9/28 
9/28 
9!28 
9/28 

11/19 
11/19 
11/19 
11/19 
11/19 
11!19 
11/19 
11/20 
11/20 
11/23 
11/23 
11/23 

Date 

1/27 
1/27 
1!27 
2/04 
2/04 
2/04 
2/04 
2/04 
2/04 
2/04 
2/04 
2/26 
2/26 
2/26 

PC 

Date 

5/18 
5/18 
5/18 
5/18 
5/18 

U (cont) 

4.6 
4.6 
4.5 
4.6 
4.5 
4.8 
4.7 
4.7 
4.6 
4.6 
4.7 
4.7 
4.5 
4.7 
4.5 
4.6 
4.7 
4.6 
4.6 
4.6 
4.1 
4.1 
4.2 
4.4 
4.2 
4.1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

5/18 
7/23 
7/23 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/01 
9/02 
9/02 
9/02 
9/02 
9/02 
9/02 

NBS 4350 Envi rorwenta l 
Radioactivity Sediment 

Cs·137 75NBS 03 

cv = 2.7 :t 0.12 pCi/g 

Result Uncer. Date 

2.4 0.4 3!12 

NBS 43508 River Sediment 

Cs·137 81NI5 02 

cv = 0.783 t 0.049 pCi/g 

Result Uncer. Date 

0.49 0.16 4/13 
0.92 0.19 4/13 
0.83 0.24 4/13 
0. 76 0.18 6!15 
1.1 0.3 7/20 
0.92 0.24 9/28 

NBS 4353 Rocky~ F lets SoH No 1 

Am·241 81NBS 01 

cv • 0.0338 t 0.0025 pCi/1 

Resut t Uncer. Date 

0.04 0.192 9/23 

cs-137 81NBS 01 

CV a 0.464 :t: 0.021 pCi/g 

Result Uncer. Date 

0.22 0.19 1/011 
0.3 0.15 2/20 
0.65 0.2 2/20 
0.48 0.15 3/12 
0.47 0.11 5!19 
0.56 0.16 7/16 
0.33 0.16 7/20 
0.48 0.14 9/23 

Cs·137 81NI5 01 GELI 

cv = 0.464 t 0.021 pCi/1 

Result uneer. Date 

0.51 0.19 6/25 
0.46 0.16 6/25 
0.66 0.15 8/07 
0.41 0.19 10/28 
0.53 0.14 12!16 

K·40 81NBS 01 

cv = 20 t 2 pCi/1 

Result Uncer. Date 

21 4 5/19 

U·234 81NIS 01 RAS 

cv = 1.06 t 0.04 pCi/g 

Result Uncer o Date 

1.02 0.05 12/15 

U·235 81NBS 01 RAS 

cv • 0.051 pCi/1 

R'"ul t Uncer o Date 

0.044 0.012 12/15 

U·Z38 81NBS 01 RAS 

cv • 1.05 t 0.05 pCi/g 

Result Uncer o Date 

0.05 12/15 

NBS 45b Hoooogeneous 
River SedliRflt 

Cs-137 78NBS 08 

cv = 2.7 pCi/1 

Result Uncer o Date 

2.9 1 2/12 
1.8 0.3 3/12 

Cs-137 78NBS 011 GELI 

cv,. 2o7 pCi/g 

Result Uncer. Date 

1.8 0.3 10/28 

NIOSH PAT ROU"''d 108 
Trace Metals on Air Filter 

****************************** 
Cd 92PAT 01 FAA 

CV ~not spiked ug/filter 

Result Uncer. Date 

< Oo1 1/28 

CV =- Oo0069 :t 0.0007 mg/filter 

Result_ Uncer. Date 

0.007 0.0007 1!28 

CV = Oo0099 :t 0.001 mg/fi l ter 

Result Uncer o Date 

0.01 0.001 1/28 

CV = Oo0147 :t 0.0014 mg/fl l ter 

Result Uncer. Date 

0.015 0.002 1/28 

CV = 0.019 t 0.0017 mg/fi l ter 

Result Uncer. Date 

0.019 0.002 1/28 

Cr 92PAT 01 FAA 

cv ::1 not spiked ug/filter 

Result Uncer. Date 

< 0.5 1/28 

CV ::1 0.0744 :t 0.0083 mg/filter 

Result Uncer. Date 

D. 11 0.01 1/28 

CV = 0.101 :t 0.0114 mg/fi l ter 

Result Uncer. Date 

0.14 0.01 1/28 

CV = 0.147 t 0.0174 mg/filter 

Result Uncer. Date 

0.19 0.02 1/28 

cv = 0.1713 :t 0.0214 mg/filter 

Result Uncer. Date 

0.22 0.02 1/28 
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NtOSH PAT RCU'Id 108 
Trace Metals on Air Filter 

<cont) 

Pb 92PAT 01 FAA 

cv =not spiked ug/filter 

Result Uncer. Date 

0.35 0.04 1/28 

CV = 0.0304 :t 0.0025 mg/fHter 

Result Uncer. Date 

0.032 0.006 1/28 

cv = 0.0494 t 0.0042 mg/fil ter 

Result Uncer. Date 

0.053 0.005 1/28 

cv = 0.0592 • 0.0046 ora/filter 

Result Uncer. Date 

0.061 0.006 1/28 

CV = 0.0783 t 0.0071 mg/filter 

Cd 

Result Uncer. Date 

0.0&4 0.008 1/28 

NIOSH PAT Rcxnl 109 
Trace Metals on Air Filter 

92PAT 01 FAA 

cv =not spiked ""'/filter 

Result Uncer. Date 

< 0.1 4/21 

cv = 0.0079 t 0.0007 11111/fil ter 

Result Unc:er. Date 

0.0085 0.0008 4/21 

CV • 0.0118 t 0.001 1111/filter 

Result uncer. Date 

0.012 0.001 4/21 

CV = 0.0178 t 0.0016 lllllffilter 

Result uncer. Date 

0.019 0.002 4/21 

cv • 0.0218 t 0.0018 11111/fil ter 

Result !Jnc!r. Date 

0.024 0.002 4/21 

Pb 92PAT 01 FAA 

CV = not spiked mg/fil ter 

Result uncer. Date 

< 0.001 4/21 

CV = 0.022 t 0.0017 mg/filter 

Res.ult Uncer. Date 

0.023 0.002 4/21 

cv = 0.0376 t 0.0033 mg/filter 

Result Uncer. Date 

0.039 0.004 4{21 

cv = 0.0474 :t 0.0039 mg/fi l ter 

Result Uncer. Date 

0.049 0.005 4/21 

CV s 0.0743 :t 0.0061 mg/filter 

Result Uncer. Date 

0.078 0.008 4/21 

Zn 92PAT 01 FAA 

CV =not spiked mg/filter 

Res_ult Unc:er Date 

0.2 4/21 

cv = 0.0809 t 0.0092 mg/fllter 

Result Unc:er. Date 

0.086 0.009 4/21 

CV = 0.1142 t 0.0103 mg/filter 

Result uncer. Date 

0.12 0.01 4/21 

CV"' 0.1536 :t: 0.0138 mg/filter 

Result uncer. Date 

0.16 0.02 4/21 

cv =- 0.1944 :t: 0.0157 1118/fi l ter 

Reault Uncer. Date 

0.2 0.02 4/21 

NIOSH PAT Rcxnl 110 
Trace Metals on Air Filter 

Cd 92PAT 01 FAA 

CV ,. not spiked 1111/fflter 

Result Unc•r Dfte 

< 0.0001 7/16 

TABLE E-IV (cont) 

Cd (cont) 

CV = 0.005 :t: 0.0004 ~ng/filter 

Result unc:er. Date 

0.0052 0.0005 7/16 

CV"' 0.0089 :t: 0.0008 mg/filter 

Result Unc:er. Date 

0.0092 0.0009 7/16 

CV = 0.0117 :t: 0.0009 mg/filter 

Result Uncer. Date 

0.012 0.001 7/16 

CV = 0.0158 :t: 0.0002 mg/filter 

Result Uncer. Date 

0.016 0.002 7/16 

Cr 92PAT 01 FAA 

CV'"' not spiked nv/filter 

Result unc:er. Date 

< 0.0005 7/16 

cv = 0.0748 • 0.0096 ora/ffl ter 

Result unc:er. Date 

0.08 0.008 7/16 

cv = o. 1223 • 0.0182 ora/filter 

Result Uncer. Date 

0.13 0.01 7!16 

CV = 0.178 t 0.0246 mg/filter 

Result Unc;e.r_. Dat_e 

0.19 0.02 7!16 

CV = 0.2177 :t: 0.0353 mg/filter 

Result Unc:er. Date 

0.23 0.02 7/16 

Pb 92PAT 01 FAA 

cv • not spiked mg/filter 

Resylt Uncer Date 

< 0.001 7/16 

CV • 0.0275 :t: 0.0027 mg/filter 

Resylt Uncer. Date 

0.03 0.003 7/16 

cv = 0.0489 t 0.0044 mg/fi[ter 

Resylt Uncer. Date 

0.053 0.005 7/16 

Pb (cont) 

cv • 0.065 t 0.0063 11111/fflter 

Result Uncer. Date 

0.068 0.007 7/16 

cv = 0.0785 :t: 0.0061 IIIQ/fi l ter 

Result uncer. Date 

0.083 0.008 7/16 

NIOSH PAT Rcxnl 111 
Trace Metals on Air Filter 

Cd 92PAT 04 FAA 

CV = not spiked mg/fil ter 

Result uncer. Date 

< 0.1 10/20 

CV = 0.0059 :t: 0.0006 mg/fi l ter 

Resu_l t uncer. Date 

0.0062 0.0006 10/20 

cv = 0.0098 :t: 0.0009 mg/fi l ter 

Result Uncer. Date 

0.01 0.001 10/20 

cv = 0.0136 t 0.0011 11111/fllter 

Result unce_r. D_ate 

0.014 0.001 10/20 

CV ""' 0.0175 :t: 0.0015 1119/filter 

ResuiL ~ Date 

0.017 0.002 10/20 

Pb 92PAT 04 FAA 

CV"' not spiked 1119/filter 

Result uncer. D•te 

< 1 10/20 

CV • 0.0291 t 0.0028 1111/ffl ter 

Resylt Uncer I Datt 

0.031 0.003 10/20 

CV • 0.0414 t 0.0026 llllllffl tor 

Resyl t Uncer. D•t• 

0.043 0.004 10/20 

cv =- 0~0627 :t: 0~005 1111111/filter 

Result uncer. D•t• 

O.ll67 0.007 10/20 

Pb <cent> 

cv = 0.0734 t 0.0056 11111/ffl tor 

Resut t Unc:er. Date 

0.075 0.008 10/20 

Zn 92PAT 04 FAA 

CV =not spiked mg/filter 

Resyl t Uncer. Date 

< 1 10/20 

cv = 0.0745 :t: 0.0085 mg/fi l ter 

Result uncer, Date 

0.079 0.008 10!20 

cv =- 0.1434 :t: 0.0154 IIIQ/fil ter 

Result uncer I Date 

0.14 0.01 10/20 

CV = 0.1782 :t: 0.0184 ll'llil/fi l ter 

Result Unc:er. pate 

0.18 0.02 10/20 

CV a 0.2067 :t: 0.0229 f118/filter 

Result Uncer Date 

0.21 0.02 10/20 

*****************-*********** 

H·3 

Packard lnstMJII!I"'tl 
Radionuclides in Water 

79PAC 01 LS 

CV = 12.5 t 0.5 uCi/L 

Result Uncer I Date 

12.9 
12.4 
12.4 
12.4 
12.4 
12.4 
12.6 
12.3 
12.4 
12.4 
12.4 
12.5 
12.5 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
1l.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.5 

0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 

1/13 
1/28 
2/10 
2/25 
3/03 
3/11 
3{20 
3{20 
3/25 
4/06 
4/10 
4/23 
4/27 
5/01 
5{11 
5/11 
5/14 
5/14 
5/15 
5/18 
5/21 
5/27 
6/04 
6/11 
6/24 
7/06 

H-3 Ccont) 

Ag 

12.4 
12.4 
12.4 
12.4 
12.4 
12.3 
12.3 
12.4 
12.3 
12.4 
12.4 
12.4 
12.4 

0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

USGS GXR-6 Soil 

89GLA 02 

7/21 
8/11 
8{11 
8/14 
8/25 
8/28 
8/28 
9/10 
9/22 
9{29 

10/27 
11/24 
12/23 

ATNA 

cv = 1.3 • 0.6 ug{g 

Result Unc:er. Date 

< 7 3{29 

AI 89GLA 02 ATNA 

CV "' 17.7 :t: 0.6 X 

Result uncer. Date 

17.5 0.6 3/29 

As 89GLA 02 ATNA 

cv = 330 :t: 25 ug/g 

Result Uncer. Date 

310 30 3!29 

Au 89GLA 02 ATNA 

cv = 95 • 14 ng/g 

Result Uncer. Date 

99 3/29 

Ba 89GLA 02 ATNA 

cv =r 1300 :t: 100 ug/g 

Result Uncer. Date 

1210 60 3/29 

Br 89GLA 02 ATNA 

CY z 1.4 ug/g 

Result Uncer. Date 

1.8 0.3 3/29 

I 

I 

I 

I 
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USGS GXR-6 Soil 
(cant) 

********··-------.. 
Ca 89GLA 02 ATNA 

CV • 0.18 t: 0.07 X 

Result Unt:er. Date 

< 0.18 3/29 

Co 89GLA 02 ATNA 

cv = 36 • 4 ug/g 

Result Uncer. Date 

38 3/29 

Cl 89GLA 02 ATNA 

CV = not spi Iced ug/g 

Result Uncer Date 

<80 3/29 

Cr 89GLA 02 ATNA 

Cl/=96•7 ug{g 

Result Uncer. Date 

98 3/29 

Cs 89GLA 02 ATNA 

cv = 4.2 • 0.21 ug{g 

Result Uncer. Date 

4.7 0.4 3/29 

Cu 89GLA 02 ATNA 

CV=66t8 USI/11 

Result uncer. Date 

< 300 3{29 

Dy 89GLA 02 ATIIA 

cv • 2.8 ug{g 

Result Uncel"' Date 

2.9 0.4 3/29 

Eu 89GLA 02 ATNA 

cv • 0. 76 • 0.03 ug/g 

Result Uncer. Dtte 

0.81 0.08 3/29 

Fe 89GLA 02 ATNA 

CV = 5.58 • 0.41 X 

Result Uncer. Date 

6 0.3 3{29 

Ga 89GLA 02 ATNA 

cv • 35 t: 3 ug/g 

Result Uncer. Date 

32 3/29 

Hf 89GLA 02 ATNA 

cv = 4.3. 0.7 ug{g 

Result Uncer Date 

0.5 3{29 

Hg 89GLA 02 ATNA 

cv • 0.068 • 0.014 ug{g 

Result Uncer. Date 

< 1.2 3/29 

TABLE E·IV (cont) 

89GLA 02 ATU "" 89GLA 02 ATU 

cv • not spi keel ug/g cv • 1040 • 50 ug{g 

Result Uncer. Date Result - Uncer, Date 

<30 3{29 1230 50 3/29 

In 89GLA 02 ATNA No 89GLA 02 ATU 

cv • 260 ng/g cv • 2.4 • 0.8 ug{g 

Result Unc:er. Date Result Uncer. Date 

<300 3/29 <80 3{29 

89GLA 02 ATNA No 89GLA 02 ATNA 

CV=1.87t0.04 X cv • 1060 • 90 ug{g 

Result Uneer-. Date Resu\ t Unc:er Date 

1.8 0.2 3/29 1050 40 3/29 

La 89GLA 02 ATNA Nd 89GLA 02 ATNA 

cv • 13.9 • 0.9 ug/g cv • 13 ug/g 

Result Unc:er. Date Result Uncer. o_ate 

12.7 0.7 3/29 1.5 3/29 

Lu 89GLA 02 ATNA Rb 89GLA 02 ATNA 

cv • 330 ng/g cv = 90 • 4 ug{g 

Result Uncer. Date Result uncer. Date 

360 30 3/29 98 3/29 

Mg 89GLA 02 ATNA Sb 89G\.A 02 ATNA 

CV • 0.61 t 0.05 X cv = 3.6 • 1 ug/g 

Res_uH ____Unce_r. Date Result_ unc:er. Pete 

0.67 0.07 3/29 0.3 3/29 

Sc 89GLA 02 ATIIA 

cv • 27.6 t 2.6 Ulll 

Result Uncer I Date 

27.9 1.5 3/29 

Se 89GLA 02 ATNA 

cv • 0.94 • 0.18 ug/g 

Result Uncer. Date 

< 7 3/29 

s. 89GLA02 ATNA 

cv • 2.67 • 0.15 ug{g 

Ruul t Uncer 1 Dote 

2.43 0.11 3/29 

Sr 89GLA 02 ATNA 

cv = 35 • 4 ug/g 

Result Uncer r pate 

< 190 3{29 

Ta 89GLA 02 ATU 

cv • 485 • 30 ng{g 

Result Uncer. Dote 

490 90 3/29 

Tb 89GLA 02 ATNA 

cv • 415 ng{g 

Result Unc:er I Date 

540 160 3/29 

Th 89GLA02 ATU 

cv • 5.3 • 0.22 ug{g 

Result UOCer. Date 

6.3 0.3 3{29 

Tf 89GLA 02 ATIIA 

cv • 5000 • 100 ug{g 

Rnult lJncer Dett 

5400 700 3{29 

89GLA 02 ATIIA 

cv • 1.54 t o.o1 ue/sr 

Result Uncer. Dott 

1.82 0.07 3/29 

89GLA 02 

cv • 186 • 11 ug{g 

ATU 

RHUl t Uncer. pete 

198 3/29 

89GLA 02 ATU 

cv. 1.9. 0.5 ug{g 

Result Unc:er I Date 

< 5 3/29 

Yb 89GLA 02 ATU 

cv z Z.4 t 0.4 ue/lil 

Result Uncer. Dote 

2.05 0.15 3/29 

Zn 89GLA 02 ATU 

cv = 118 t 17 ug/g 

Result Uncer. Date 

170 40 3{29 

Zr 89GLA 02 ATNA 

cv = 110. 30 ug{g 

Result Uncer~ Date 

<300 3{29 
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EM-9 Organics in Water 

Aeenaphthene 89GAU 01 
GCMS 

CV = 28 t 3 ug/L 

Result__ U_ncer. Date 

17 12/10 

CV = 52 t 5 ug/L 

Result U.ocer. Date 

38 11 12/16 

CV=65t7 ug/L 

Result Unc:er. Date 

34 10 12/01 

CV=86t9 ug/L 

Result Uneer. Date 

50 15 1/07 

CV = 89 t 9 ug/L 

Re_sul t Uncer. Date 

66 20 12/01 

CV z 93 t 9 UQ/L 

Result Unc:er. pete 

62 19 12/16 

cv = 112 t 11 ug/l 

Result Unc:er. Date 

74 22 12/10 

CV = 121 t 12 ug/L 

Result uncer. Date 

so 15 12/01 

CV = 140 :t: 14 ug/L 

Result Uncet. Date 

< 10 2/24 

CV • 160 t 16 ug/L 

Result __ Uncer. oa_te 

48 14 1/06 

Acetone 
89GAIJ 01 PTGC 

CV•36t4 UI/L 

Result Unc:er. Dtte 

<20 
45 14 

9/15 
10/14 

Acetone (cont) 

CV = 40 t 4 ug/L 

Result Unc:er. 

< 20 
38 

CV = 42 t 4 ug/L 

11 

Result Uncer. 

< 20 

CV=44t4 ug/L 

Result uncer. 

57 17 

CV = 46 t 5 ug/L 

Result Uncer. 

27 

CV = 52 t 5 ug/L 

Result Uncer. 

26 

CVz59:t6 u;/L 

Result__ UN::er ._ 

38 11 

CV • 63 :t: 6 ug/L 

Re_su_l1_ __U_ncer. 

77 23 

CV=-64t6 ug/L 

Date 

10/19 
10/30 

_Date 

8/31 

_Date 

10/28 

Date 

11/24 

Date 

2/19 

Date 

8/11 

Date 

6/16 

Result Uncer. Date 

40 
33 

CV s 65 t 6 ug/L 

12 
10 

9/01 
9/03 

Result t.ncer. oa te 

27 
99 

CV•68t7 ug/L 

8 
30 

9/14 
10/15 

Result Uncer. Dtte 

60 
56 

CV=70t7 ugJL 

18 
17 

8/06 
8/31 

Result uncer. Date 

35 
67 
46 

11 
20 
14 

3/31 
5/20 
5/29 

TABLE E-IV (cont) 

Acetone (cont) 

cv = 78 :t: 8 ug/l 

Result U.ocer. 

77 
47 

CV=84t8 ug/L 

23 
14 

Result Uncer. 

31 
51 

CV = 85 t 8 ug/L 

9 
15 

Re_sul t_ Uncer. 

42 13 

CV ,. 91 t 9 ug/L 

Result Uncer. 

34 10 

CV = 93 t 9 ug/L 

Result 

64 
61 

Uncer. 

19 
18 

CV = 95 t 9 ug/L 

Result: Uncer. 

41 
47 

12 
14 

CV = 100 t 10 ug/L 

Result _unce_r. 

32 10 

CV • 102 t 10 ug/L 

Result unc:e_r. 

72 22 

cv .. 104 t 10 ug/l 

Date 

8/27 
10/21 

Date 

1/30 
6/16 

Date 

9/18 

Date 

11/18 

Date 

5/29 
12/09 

Date 

11/16 
12/01 

Date 

6/09 

D!Jte 

9/14 

Result uncer. Date 

38 11 6/01 

cv • 106 :t: , ug/l 

Result Uncer. Date 

38 11 5/19 

cv = 111 t 11 ug/l 

ResY.lt Uncer. Date 

62 19 11/19 

CV • 114 t 11 ug/L 

Resu_l t __ U~er . D_ate 

< 20 9/11 

Acetone <cont) 

cv = 115 :t: 12 ug/l 

Result Uncer. Date 

41 12 11/18 

CV • 116 t 12 ug/L 

Result Uncer. Date 

51 15 12/07 

CV = 119 t 12 ug/L 

Result Uncer_.____ Date 

45 14 10/19 

cv • 121 :t: 12 ug/l 

Result_ Uncer. Date 

95 29 9/18 

CV :s 123 t 12 ug/L 

Result Uncer. Date 

100 30 11/04 

cv • 127 t 13 ug/l 

Result Uncer. Date 

100 
49 

30 
15 

CV • 131 t 13 UQ/L 

8/11 
9!16 

Result Uncer. Date 

96 29 9/10 

CV • 133 t 13 U9/L 

Result uncer. Date 

130 40 11/18 

cv • 134 t 13 UQ/l 

Result Uncer. Oat! 

31 

Anil I no 
89GAU 01 

CV•33t3 ugtL 

9/18 

GCMS 

Result Unctr. D1te 

< 10 12/10 

CV • 61 :t: 6 ug/L 

Ruul t Uncer Pate 

43 13 12/16 

CV•76t8 ug/L 

Rnylt tJncer. Oatt 

31 12/01 

AnH ine (cont) 

CV = 105 t 10 ug/L 

Result Unc~r. Date 

91 27 12/01 

cv z 109 t 10 UQ/l 

Result Uncer Date 

61 18 12/16 

CV = 131 t 13 ug/L 

Result Uncer. Date 

59 18 12/10 

CV a 142 :t: 14 UQ/l 

Rnul t Uncer. Date 

81 24 12/01 

Anthracene 
89GAU 01 GCMS 

cv • 31 t 3 ug/l 

Result Uncer. Date 

< 10 
13 

cv • 57 t 6 ug/l 

Resul t Unter, 

< 10 

CV•76t8 ug/l 

6/02 
6/03 

Date 

4/28 

Result uncer. Date 

< 10 1/02 

CV•82t8 ug/l 

Result uncer. Date 

< 10 5/08 

CV • 103 t 10 ug/L 

Result Uncer. Date 

43 13 4/23 

CV • 124 t 12 ug/L 

Reaul t Uncer. Date 

40 12 6/18 

CV • 150 t 15 ug/L 

R!fUlt \Jncer. D1t1 

62 19 1/07 

CV • 165 * 16 ug/L 

Rnylt Unctr. Date 

66 
11 

20 
3 

6/22 
6/24 

Benzene 
89GAU 01 PTGC 

CV=38t4 ug/L 

Result Uncer. Date 

34 10 8/31 

CV = 50 t 5 ug/L 

Result Uncer. D_at_e 

37 11 2/19 

CV=53t5 ug/L 

Rest.~l t Unc:er. Date 

42 13 8/11 

cv = 57 t 6 ug/l 

Res~;~ It Uncer. Date 

41 12 9/01 

cv z 61 t 6 ug/l 

Res_ult _ ~er. Date 

51 15 8/31 

cv .. 70 t 7 ug/l 

Result Uncer. Date 

87 26 10/21 

CV • 103 :t: 10 ug/L 

Result Uncer. Date 

100 30 9/11 

CV = 114 t 11 ug/L 

Rnult Uncer. Date 

130 40 9/16 

cv :1: 120 t 12 Ull/l 

Result Uncer. Date 

100 30 

Ienzo [a] anthracene 
89GAU 01 

CV•36:t:4 ug/L 

9/18 

GCMS 

Result Uncer Date 

< 10 10/13 

CV•63:t:6 ug/L 

R.esul_t _Unc;:~. Date 

15 9/10 

CV•69t7 1.11/L 

Result Uncer. Dpte 

13 8/24 
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Ceont) 

Ienzo tal anthrec- ( cont) 

CV•71t7ug/l 

RHYlt ___ ~ Date 

11 10/22 

CV•79t8 ug/L 

Rnul t Uncer. Pete 

24 7/28 

CV • 148 t 15 ug/L 

Result Uncer. Date 

38 11 
21 6 

CY • 182 t 18 UQ/L 

8/19 
10/22 

Result Uncer. Date 

80 24 7!14 

Benzo(bl fluoranthene 
89GAU 01 GCMS 

CY•36t4 ug/L 

Re1lult Uncer. Date 

16 12!10 

CV=55t5 ug/L 

Res..!.d.L_ Uncer Date 

22 12/01 

CV = 82 t 8 ug/L 

Result Uncer. Date 

46 14 1!07 

CY = 85 t 8 ug/L 

Result Uncer. Date 

46 14 12/01 

CY=90t9 ug/l 

Result Uncer. Date 

42 13 12!10 

cv. 113 t 11 ug/l 

Res_ult Unce.r_._ ____Q_t_t;e 

64 19 12/16 

CY = 130 t 13 ug/l 

Result Uncer. __ Date 

66 20 2/24 

lenzo[bJfluor.nthene Ccont) 

CV • 150 t 15 ug/L 

Result Uncer Date 

120 
76 

40 
23 

cv • 169 t 17 ugj'l 

Result_ uncer. 

92 
86 

28 
26 

Ienzo (k] f l uoranthene 
89GAU 01 

CV•60:t6 ug/L 

1106 
12/09 

Date 

10/28 
12/01 

GCMS 

Result uncer. Date 

11 1/09 

Benzo;c acid 
89GAU 01 GCMS 

CV=32t3 ug{L 

Result Uncer. Date 

23 
15 

CV • 83 t 8 ug/L 

6!02 
6{03 

Result Uncer. Date 

84 25 1/07 

CV=86t9 ug/L 

R_esul t Uncer. Date 

100 30 5{08 

cv • 108 t 11 ug/l 

Result Uncer. Date 

21 4123 

CV = 130 .t 13 ug/L 

Result Uncer. Date 

94 28 6/18 

CV • 140 t 14 ugjl 

Result Unc:er. Date 

12 2/24 

cv = 160 t 16 ug{l 

Result Unc•r. Date 

110 30 

cv = 173 t 17 ug/l 

Result 

170 
24 

Uncer. 

50 
7 

1/06 

Date 

6/22 
6{24 

TABLE E-IV (cont) 

Bis(2·chloroethoxy>•thene 
89GAU 01 GCMS 

cv~29:t3 ug/L 

Result Unce~ ___Date 

22 
14 

cv=78t8 ug/L 

Result Uncero 

46 14 

cv = 98 t 10 ug/l 

Resl.llt Uncer:_o 

58 17 

CY = 118 t 12 ug/l 

6/02 
6103 

Date 

5/08 

Date 

4/23 

Result Uncer o Date 

74 22 

CV = 157 t 16 ug{L 

Result 

120 
19 

Uncer. 

40 
6 

Bis(2·chloroethyl )ether 
89GAU 01 

CV=62:t6 ug/L 

Result Uncero 

24 

Bromobenzene 
89GAU 01 

CV e 94 :t 9 ug/L 

Result Uncero 

62 19 

BrOiftOCh loromethane 
89GAU 01 

CY=42t4 ug/l 

Result unc:ero 

39 12 

cv .z: 58 :t 6 ug/l 

Result uncero 

60 18 

CV z 62 :t 6 ug/L 

Result u_ncer. 

56 17 

6118 

Date 

6/22 
6124 

GCMS 

Date 

1{09 

PTGC 

Date 

1130 

PTGC 

o_ate 

8131 

Date 

8111 

Date 

9{01 

Bro.odtlorc.eth .. (cont) 

CV•67:t7 ug/L 

Result !Jncer Date 

64 19 8131 

CV•T7t8 ug/L 

Result Uncer o Date 

110 30 10121 

CV • 112 t 11 ug/L 

Result Uncer. Date 

120 40 

CV • 125 :t 12 ug/L 

Result Uf"!ic.ero 

140 40 

CV a 131 t 13 ug/L 

Result Uncer. 

120 40 

Brc.xti eh l ora.ethane 
89GAU 01 

CV=z38:t4 ug/L 

Result Uncer. 

38 11 

CV • 41 :t 4 ug/L 

Result Uncer. 

48 14 

CV=60:t6 ug/L 

Result uncer. 

n 22 

CV•66t7 ug{l 

9111 

D_ate 

9116 

Date 

9118 

PTGC 

Date 

10{30 

Date 

10/28 

Date 

10115 

Result uncer. Date 

81 
56 

CV=79t8 ug/l 

24 
17 

Result_ unc:er. 

63 
88 

CV::r85t:8 ug/L 

19 
26 

Result uncer. 

88 26 

CV=88:t9 ug/L 

Result Uneer. 

76 23 

5{20 
5{29 

Oa_te 

6116 
9{18 

Oa.te 

11/18 

Date 

5{29 

BrOIIOdiehlorc.eth.-.e (cont) 

CV • 100 t 10 ug/L 

Result Uneer~ Date 

88 26 6109 

CV • 103 :t 10 ug/L 

Result Uncer. Date 

99 30 11119 

cv • 111 t 11 ug/l 

Result Unc:er. Date 

150 50 10119 

CV • 124 :t 12 ug/L 

Result Uncer. Date 

140 40 11118 

BrOI'IOfonn 
89GAU 01 PTGC 

CY•50t5 ugll 

Resul.t U!1!;:_er. Date 

< 5 11124 

CY•70t7 ug/l 

Result Uncer Date 

100 
60 

CV ::r 84 t 8 ug/L 

30 
18 

5/20 
5129 

Result uncer. Date 

73 22 6116 

CV•94t9 ug/L 

Result unc:er I Date 

94 28 5/29 

CV • 101 t 10 ug/L 

Result U_nc:er. Date 

130 40 12/09 

CV z 110 t 11 ug/L 

Result_ u_ncer I Date 

100 30 6/09 

2·Butanone 
89GAU 01 PTGC 

CY = 34 t 3 ug{l 

Result Unc:er. Date 

< 20 
270 80 

9115 
10{14 

2-Butanone (eont) 

CY•38t4 ug{l 

Result Unc:er o Date 

30 
280 

CV • 41 :t 4 ug/L 

9 
80 

10119 
10/30 

Result Uncer. Date 

32 10 10128 

CV z 44 :t 4 ug/L 

Result Uncer. Date 

< 20 8/31 

CV = 48 t 5 ug/L 

Result Uncer. Date 

< 20 11124 

cv = 60 t 6 ug/l 

Result Uncer. Date 

27 8 
110 30 

CY • 61 t 6 ug/l 

Res_ul t Uncer. 

64 19 

CV • 65 t 6 ug/L 

Result Uncer. 

32 
34 
39 

CY = 67 t 7 ug/l 

10 
10 
12 

Result Uncer. 

69 21 

CV•70t7 ug/L 

Result Uncer:_. 

240 
280 

70 
80 

CV = 74 t 7 ug/L 

Result 

45 
60 
50 

Uncero 

14 
18 
15 

CY = 79 t 8 ugll 

Result Unc:er. 

38 11 

9!14 
10115 

Date 

8111 

Date 

2119 
9{01 
9!03 

Date 

6!16 

Date 

8{06 
8/31 

Date 

3/31 
5{20 
5{29 

Date 

9118 
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(cont) 

2-Butanone (cont) 

cv = 81 t 8 ugjl 

Result 

97 
62 

Uncer. 

29 
19 

cv = 85 :t 8 ugjl 

Result Uncer. 

37 11 

CV=88t9 ug/L 

Result Uncer. 

49 15 

CV • 89 t 9 ug/L 

Resu_l t unc_er. 

65 20 

CV = 97 t. 10 ug/L 

Result Uncer. 

150 50 

cv = 98 t 10 ug/l 

Res~;~lt Uncer. 

43 13 

CV = 99 t 10 ug/L 

Date 

8127 
10/21 

Date 

11!18 

Date 

11/16 

Date 

6/16 

Date 

12/09 

Date 

12/01 

Result Uncer. Date 

63 19 5/29 

CV = 100 t 10 ug/L 

Result Uncer. Date 

42 13 1/30 

CV = 103 t 10 U!I/L 

Resu\ t Uncer. Date 

58 17 11/19 

CV • 105 t 10 ug/L 

Result Uncer. Date 

n 22 9/14 

CV • 107 :t 11 ug/L 

Result Uncer. Date 

48 14 11/18 

2-Butanone (cont) 

CV s 109 t 11 ug/L 

Resul_t Uncer. Date 

51 15 5/19 

cv = 110 t 11 ug/l 

Result uncer. Date 

< 20 6109 

cv = ,,, t 11 ug/l 

Result Uncer. Date 

86 26 10/19 

cv = 112 t 11 ug/l 

Result Uncer. Date 

50 15 6/01 

CV • 113 t 11 ug/L 

Result Uncer. Date 

78 23 9/18 

CV s 118 t 12 ug/L 

Result Uncer. Date 

49 15 9/11 

CV = 121 t 12 ug/L 

Result Uneer Date 

110 30 12!07 

CV = 124 t 12 ug/L 

Result Unc:er. Date 

130 40 11118 

CV • 126 t 13 ug/L 

Result uncer. Date 

150 50 11/04 

CV • 131 t 13 ug/L 

Result Uncer. Date 

120 
62 

40 
19 

CV • 135 t 14 ug/L 

Res,ult Uncer. 

78 23 

cv • 137 • 14 ua/L 

8/11 
9/16 

_Date 

9/10 

Result Uncer. Date 

47 14 9/18 

TABLE E-IV (cont) 

n-Butylbenzene 
89GAU 01 

cv = 50 t 5 ug/l 

Result Uncer. 

42 13 

sec-Butyl benzene 
89GAU 01 

CV = 81 t 8 ug/L 

Result Uncer. 

57 17 

tert·Butylbenzene 
89GAU 01 

CV = 40 t 4 ug/L 

Result Uncer. 

37 11 

CV = 55 t 6 ug/L 

Result uncer. 

35 11 

CV = 59 t 6 ug/L 

Result uncer. 

47 14 

CV = 63 t 6 ug/L 

Result Uncer. 

41 12 

CV = 73 t 7 ug/L 

Re$ult Urteer._ 

52 16 

CV s 9S t 10 UQ/L 

Result Uncer. 

53 16 

CV = 119 t 1Z U9/L 

PTGC 

Date 

2119 

PTGC 

Date 

1/30 

PTGC 

Date 

8131 

Date 

8111 

Date 

9/03 

Date 

8/31 

Date 

10/21 

Oat• 

9/14 

Result Uncer. Date 

93 28 9/16 

CV = 123 t 12 ug/L 

Result Unc:er. Date 

100 30 9/10 

carbon disulfide 
89GAU 01 PTGC 

CV=50t5 ug/L 

Result Uncer. Date 

29 11/24 

Carbon disulfide (cont) 

CV = 67 t 7 ug/L 

Result 

56 
46 

unc~r. 

17 
14 

CV = 81 t 8 ug/L 

Result uncer. 

49 15 

CV = 90 t 9 U9/L 

Result uncer. 

58 17 

CV = 100 t 10 ug/L 

Result Uncer. 

62 19 

CV = 126 t 13 ug/L 

Result ~er. 

120 40 

Carbon tetrachloride 
89GAU 01 

CV = 50 t 5 ug/L 

Result Uncer. 

< 5 

CV = 79 t 8 ug/L 

Result Uncer. 

33 10 

CV = 88 t 9 ug/L 

Result 

52 
56 

uncer. 

16 
17 

CV s 99 t 10 ug/L 

Date 

5120 
5129 

Date 

6/16 

Date 

5129 

D.ate 

6/09 

D_ate 

12/07 

PTGC 

Date 

11!24 

Date 

6116 

Date 

3/31 
5/20 

Result Uncer. Date 

110 30 12!09 

CV = 105 t 10 USI/L 

Result UOcer. Date 

52 16 6/16 

CV • 117 t 12 ug/L 

Result Uncer. Date 

48 14 5129 

CV • 131 t 13 ug/L 

Result uncer, _ Date 

60 18 6/01 

4-Ch lore· 3-rnethylphenol 
89GAU 01 GOIS 

CV = 37 t 4 ug/L 

Result Uncer. 

< 10 

CV = 65 t 6 U9/L 

Result Uncer. 

48 14 

CV=71t7ug/L 

Result Uncer. 

51 15 

CV = 73 t 7 ug/L 

Result Uncer. 

47 14 

CV = 80 t 8 UQ/L 

Result Unc:er. 

45 14 

CV = 82 t 8 ug/L 

Resl!l t unc_er. 

43 13 

CV = 130 t 13 ug/L 

Result Uncer. 

< 10 

CV = 150 t 15 ug/L 

Result Uncer. 

71 21 

CV = 153 t 15 ug/L 

Result Uncer. 

100 
110 

30 
30 

CV = 187 t 19 U9/L 

Date 

10/13 

Date 

9/10 

Date 

8!24 

Date 

10122 

Date 

1107 

D_ate 

7!28 

Date 

2!24 

Date 

1/06 

Date 

8/19 
10!22 

Result Uncer. Pate 

120 40 7/14 

4-ChloroeniUne 
89GAU 01 GCMS 

CVs36t4 ug/L 

Result Ulcer. Date 

17 5 10/13 

CV • 61 t 6 ug/L 

Result Uncer. Date 

< 10 1/09 

4-Chloroani line (cont) 

CV = 62 t 6 ug/L 

Result Uncer. 

19 

CV = 68 t 7 ug/L 

Result uncer. 

40 12 

CV = 70 t 7 ug/L 

Resu1 t Uncer. 

45 14 

CV = 78 t 8 ug/L 

Result Uncer. 

35 11 

CV = 147 t 15 ug/L 

Result uncer. 

84 
86 

25 
26 

CV = 179 t 18 ug/L 

Resut t Uncer. 

74 22 

Ch l orobenzene 
89GAU 01 

CV = 41 t 4 ug/L 

Result uncer. 

31 
42 

CV = 50 t 5 ug/L 

9 
13 

Result Uncer. 

42 13 

CV = 96 t 10 ug/L 

Result Uncer. 

76 23 

CV = 125 t 13 ug/L 

Result Uncer. 

94 28 

CV : 130 t 13 ug/L 

Result Uncer. 

89 27 

cv s ns t n ugtL 

Result Uncer. 

120 40 

Date 

9/10 

Date 

8!24 

Date 

10/22 

Date 

7!28 

Date 

8/19 
10/22 

Date 

7/14 

PTGC 

Date 

9/15 
10/14 

Date 

10/28 

Date 

9/18 

Date 

11/19 

Date 

11!18 

Date 

10/19 
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EM-9 Orgenfc• in Water 
(cant) 

ChlorodibrOIIOIIeth.,. 
89GAU 01 

CV•45t5 ug/L 

Result uncer. 

38 
50 

CV•55t6 ug/L 

11 
15 

ResuLt Ur"'cer. 

n zz 
CV•59:t6 USJ/L 

PTGC 

Date 

9/15 
10/14 

Date 

10/28 

Result Uncer. _ O_ate 

57 17 6/16 

CV•66t7 ug/L 

Result Uncer. Date 

62 
85 

CV•79:t:8 ug/L 

19 
26 

3/31 
5/ZO 

Result Uncer. Date 

66 zo 6/16 

CV • 88 t 9 ug/L 

Result uncer. Date 

81 24 5/29 

CV = 99 t 10 ug/L 

ksult Uncer. Date 

n 23 6/01 

CV = 106 t 11 ug/L 

Result Uncer. Pete 

95 29 9/18 

CV = 139 t 14 ug/L 

A:esul t uncer_. _Date 

110 30 11/19 

CV • 144 t 14 ugtl 

Result Unce_r. Date 

110 30 11/18 

CV • 149 t 15 ugtl 

Result Uncer. Date 

170 50 10/19 

Chlor"ofo,.. 
89GAU 01 PTGC 

CY•59:t:6 ug/L 

Result Uncer_.__ hte 

51 15 6/16 

CV•66:t:7 ug/L 

Result Uncer. Date 

49 15 
66 zo 

CVc79t8 ug/L 

Result Uncer. 

59 18 

CV•88:t:9 ug/L 

Result Uncer. 

59 18 

CV • 99 t 10 ug/L 

3/31 
5/ZO 

Date 

6/16 

Date 

5/29 

Result Uncer. Date 

n 23 

2-Chloronaphthalene 
89GAU 01 

CV•59t6 ug/l 

6/01 

GCIIS 

Result Uncer Date 

38 11 4/28 

CVz79t8 ug/L 

Result Uncer. D. ate 

55 17 1/0Z 

cv • 160 :t: 16 ug/l 

Result Uncer. Date 

66 zo 1/07 

a-Chlorophenol 
89GAU 01 GCMS 

CV = 31 :t: 3 ug/L 

Result Unc:er. Date 

13 12110 

CV = 57 t 6 ug/L 

Result_ Uncer. Date 

45 14 12116 

CV=71:t:7 ug/L 

Result Unc:er. Date 

35 11 12!01 

TABLE E-IV (cont) 

a-Chlorophenol (cont) 1 o·Chlor"otol..,... (cant) 

CV•87:t:9 ug/L 

Result Unc_e,., Date 

42 13 1/07 

CV • 98 :t 10 ug/L 

Result Uncer". Date 

8Z 25 

CV • 102 t 10 ug/L 

Result Unc~_. 

62 19 

cv z 122 :t 12 ug/l 

Result Unc~. 

74 zz 
CV • 133 t 13 ug/L 

Result Uncer. 

85 26 

CV = 140 t 14 ug/L 

Result Unce,.. 

< 10 

CV z 160 :t 16 ug/L 

Result Uncer. 

81 24 

o·Chlor"otoluene 
89GAU 01 

CV = 39 t 4 ug/L 

Result 

35 
39 

Uncer. 

11 
12 

CV•43r4 ug/L 

Result 

38 
36 
24 

Uncer. 

,, 
11 
7 

CV = 48 t 5 ug/L 

Result 

40 
26 

Uncer. 

12 
8 

CV z 56 :t 6 ug/L 

Resy_lt 

43 
45 

Uncer. 

13 
14 

12/01 

Date 

12/16 

Date 

12/10 

Date 

IZ/01 

Date 

Z/24 

Date 

1/06 

PTGC 

Date 

9/15 
10/14 

Date 

8/31 
10/19 
10/30 

Date 

10/28 
11/24 

Date 

Z/19 
6/16 

CV•60:t6 ug/L 

R!!Ul t Unce,.. Date 

48 14 8/11 

CV•62:t6 ug/L 

Result Uncer. Date 

~ ~ 
57 17 
~ w 

CV•65:t6 ugjl 

3/31 
5/ZO 
5/29 

Result Uncer. Pate 

39 
53 

CV • 69 :t 7 ug/L 

12 
16 

9/01 
9/03 

Result Uncer. Dlte 

49 
46 
63 
62 

CV•75t8 ug/L 

15 
14 
19 
19 

8/06 
8/31 
9/14 

10/15 

Result Uncer. Date 

37 11 

CV=80t8 ug/L 

Result Uncer. 

43 
50 

CV=83t8 ug/L 

13 
15 

Resul_t Uncer. 

53 16 

CV=90t9 ug/L 

6/16 

Da_te 

8/27 
10/21 

D. ate 

5/29 

Result Unc:er. Date 

70 
83 

21 
25 

CV=91t9 ug/L 

Result unc:er. 

65 zo 
CV = 94 t 9 ug/L 

Result Uncer. 

58 17 

CV = 96 t 10 ug/L 

Result u_ncer. 

81 24 

1/30 
6/09 

Date 

9/18 

Date 

6/01 

Date 

12109 

o·Chlorotol~ (cant) 

CV • 97 t 10 ug/L 

Result Uncer. Date 

52 16 
n Z3 

CV • 102 t 10 ug/L 

11/18 
12/01 

Result Unc:er. Date 

79 24 11/16 

CV = 104 t 10 ug/L 

Result Unc:er. Date 

64 19 9/14 

cv = 108 t 11 usr/L 

Resyl t Uncer. Date 

66 zo 5/19 

cv :1 111 :t 12 usr/L 

Result _U:ncer. Date 

87 26 9/11 

CV = 119 t 12 ug/L 

Result Uncer. Date 

75 Z3 11/19 

CV • 120 t 12 ug/L 

Result Uncer". Date 

n Z3 12/07 

CV • 123 t 12 ug{L 

Result Uncer". Date 

80 24 11/18 

CV = 125 t 13 ug/L 

Result Uncer Date 

98 29 

CV = 127 t 13 ug/L 

Result UOc;_er. 

94 28 

CV = 130 t 13 ug/L 

Result Uncer. 

76 
100 
80 

Z3 
30 
24 

CV = 1~ t 13 ug/L 

Result Uncer". 

100 30 

11/04 

Q_ate 

10/19 

o_ate 

8/11 
9/16 
9/18 

DJite 

9/10 

o·Chlor"otol.._. (cant) 

CV • 136 t 14 ug/L 

Result Uncer. Dtte 

92 28 9{18 

CV • 143 t 14 ug/L 

Resut_t _Unc:__tt_._ ____Dtt_e 

84 Z5 11/18 

p·Chlorotoluene 
89GAU 01 PTGC 

CV • 40 t 4 ug/L 

R6Ult Unc_er. Date 

30 8/31 

CV = 55 :t 6 ug/L 

Result Uncer. Date 

44 13 8/11 

CV = 59 t 6 ug/L 

R.sul t Uncer. Date 

32 10 9/01 

CV=63t6 ug/L 

Res_ult Uncer. Date 

< 5 8/31 

CV = 73 :t 7 ug/L 

Result Uncer. Date 

68 zo 10!21 

CV = 90 t 9 ug/L 

Res_ult Uncer. Date 

74 zz 1/30 

CV = 107 :t 11 ug/L 

Result Unce_r. Date 

66 zo 9/11 

CV • 119 t 12 ug/L 

Result Uncer. Date 

83 25 9!16 

CV = 125 t 12 ug/L 

Result Uncer. Date 

71 21 9/18 
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EJIIJ-9 Orgenies in Water 
Ccont) 

Chrysene 
89GAU 01 GCMS 

CV • 35 • 3 ug/L 

Result Uncer. Date 

< 10 10/13 

CV • 60 t 6 ug/L 

Result Uncer. Date 

15 9{10 

CV=66t7 ug/L 

Result Unc:er. Date 

13 B/24 

CV • 68 t 7 ug/L 

Result Unc:er. Date 

15 10/22 

CV • 75 < 8 ug/L 

Result Unc:er. Date 

22 7/28 

CV ~~: 141 :t 14 ug/L 

Result Uncer. Date 

37 
22 

11 
7 

cv s 173 :t: 17 ug/L 

B/19 
10/22 

Result Unc:er. Date 

70 21 

Pi -n·octyl phthalate 
89GAU 01 

CVs63:t:6 ug/l 

7/14 

GCMS 

Result uncer. Date 

11 1/09 

D i benzofuren 
89GAU 01 GCMS 

CV•27t3 ug/L 

Result Uncer. Pete 

17 12/10 

CV•50:t:5 ug/L 

Result Unc:er. Date 

35 11 12/16 

Ofbenzofuran (cont) 

CV s 62 t 6 ug/L 

Result Uncer. Date 

35 11 12/01 

CV "' 85 t 9 ug/L 

Result Uncer. Date 

62 19 12!01 

cv = 89 t 9 ug/l 

Result Uncer. Date 

59 18 12/16 

CV • 107 t 11 ug/L 

Result Uncer. Date 

71 21 12/10 

cv II: 116 t 12 U9/l 

Result Uncer. Date 

51 15 12/01 

1, 2-Di bromo- 3·chloropropane 
89GAU 01 PTGC 

CV s 39 :t: 4 ug/L 

Res_ult Uncer. ____Date 

49 
65 

CV ::~~: 48 :t: 5 ug/L 

15 
20 

Result unc:er-. 

60 18 

cvs91:t:9ug/l 

Result _UOcer. 

98 29 

CV • 119 t 12 UII/L 

Result Uncer. 

100 30 

CV • 123 t 12 ugjL 

9!15 
10/14 

Date 

10/28 

Date 

9/18 

Date 

11{19 

Result Uncer. Date 

< 10 11/18 

CV • 127 t 13 ug/L 

Result Uncer Date 

160 50 10/19 

TABLE E-IV (cont) 

0 i bromo~~ethane 
89GAU 01 PTGC 

CV = 45 :t: 4 ug/L 

Result Uncer. Date 

39 12 B/31 

CV = 63 :t 6 ug/L 

Result Uncer. Date 

62 19 8/11 

CV • 67 < 7 ug/L 

Result uncer. Date 

64 19 9{03 

cv s n :t: 1 ug/L 

Result Uncer. Date 

65 20 8/31 

CV • 83 < 8 ug/L 

Result Uncer. Date 

91 27 10/21 

CV • 108 • 11 ug/L 

Result Uncer. Date 

100 30 9/14 

cv • 134 :t: 13 ug/l 

Result Uncer. Date 

130 40 9/16 

CV • 139 < 14 ug/L 

Result uncer. Date 

120 40 9/10 

a-Dichlorobenzene (1,2> 
89GAU 01 GCMS 

CV s 37 ~ 4 ug/L 

Result Uncer. Dat_e 

< 10 10/13 

cv s 64 ~ 6 ug/l 

Result Uncer. Date 

13 9/10 

CV s 71 ~ 7 ug/L 

Result Uncer. Date 

13 B/24 

CV • 73 ~ 7 ug/L 

Result unc~. Date 

12 10/22 

a-Dichlorobenzene (1,2) (cont) 

cv .. 81 ~ 8 ugfl 

Result _Uncer. 

< 10 

CV • 152 • 15 ug/L 

Result uncer. 

48 14 
57 17 

CV • 186 t 19 ug/L 

Result Uncer. 

11 

m-Dichlorobenzene n ,3) 

Date 

7/28 

Date 

8/19 
10/22 

Date 

7/14 

89GAU 01 GCMS 

CV = 35 t 3 U9/L 

Result uncer. Date 

21 6/22 

CV • 58 < 6 Ull/l 

Result Uncer. Date 

< 10 

CV = 93 ~ 9 ugfL 

Result Uncer. 

37 11 
97 29 

cv • 186 • 19 ug{l 

4/28 

Date 

6/18 
8/12 

Result uncer. Date 

34 10 5/08 

•-Dichlorobenzene (1,3) 
89GAU 01 PTGC 

CV=43~4 ug/L 

Result Unc:er. Date 

20 6 10/30 

CV•48~5 ug/L 

Result Unc![. Date 

35 11 10/28 

CV•63t6 ug/L 

Resylt Uncer. Date 

57 17 2/19 

CV=69~7 ug/L 

Result Uncer. D•te 

52 16 10/15 

11-0ichlorobenzene (1,3) (cont) 

CV = 91 :t 9 ug/L 

Result Uncer. Date 

60 18 9/18 

CV = 97 :t 10 ug/L 

Res1,1l_t Uncer. Date 

53 16 11/18 

CV • 119 t 12 ug/L 

Result Uncec. Date 

81 24 11/19 

CV = 127 t 13 ug/L 

Resul_t uncer. Date 

88 26 10/19 

cv = 143 :t 14 ug/l 

Result Uncer. Date 

< 5 11/18 

p-Dichlorobenzene (1,4) 
89GAU 01 PTGC 

CV=40:t:4 ug/L 

Result Uncfr. pate 

32 
38 

CV • 41 :t: 4 ug/L 

10 
11 

Result U~r. 

33 10 

CV•44:t:4 ug/L 

9/15 
10/14 

Date 

8/31 

Result Uncer. Date 

33 
19 

CV•48:t:5 ugjl 

10 
6 

10/19 
10/30 

Result Uncer. Date 

32 10 10/28 

CV • 52 t 5 ug/L 

Result Uncer. Dtte 

50 
28 

CV•55:t6 ug/L 

15 
a 

2/19 
11/24 

Result Uncer. Date 

44 13 6/16 

CV•58:t:6 ug/L 

Result Unser. Date 

50 15 B/11 

p-Dichlorobenzene (1,4) (cont) 

cv = 61 :t 6 UQ/l 

Result Unc:er. Date 

50 
54 
24 

CV=62:t:6 UQ/l 

15 
16 
7 

Result Uncer. 

35 11 
52 16 

CV • 66 t 7 U9/L 

Result Uncer. 

52 
40 

CV=70:t7 ug/L 

16 
12 

Result Uncer. 

59 
46 

CV = 73 :t 7 UQ/L 

18 
14 

Result Uncer. 

24 

CV•76t8 U9/l 

Result Uncer. 

37 11 
53 16 

CV • 82 :t: 8 ug/L 

Result Uncer. 

54 16 

CV • 83 :t: 8 ug/L 

Result_ Uncer. 

75 23 

CV • 90 t 9 ug/L 

3/31 
5/20 
5/29 

Date 

9/01 
9{03 

Date 

8/06 
8/31 

Date 

9/14 
10/15 

Date 

6/16 

Date 

B/27 
10/21 

Date 

5/29 

Date 

1/30 

Result Uncer. Date 

65 zo 

cv • 92 :t: 9 ug/l 

Result uncer _._ 

54 
60 

cv • 93 :t: 9 ug/l 

16 
18 

Result_ Unc:er, 

75 23 

6!09 

Date 

6/01 
9!18 

Date 

12/01 
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EM·9 Orpnfes in W.ter 
Ccont) ................................... 

p-Dichlorobenzene C1,4> (cont) 

CV • 99 :t: 10 ug/L 

Result Uncer. Date 

60 18 
51 15 

cv • 103 :t 10 ug/l 

9/14 
11/18 

Result Uncer. Date 

61 
76 
83 

18 
23 
25 

cv :11: 111 :t 11 ug/l 

Rnult _ Unc:er. 

73 22 

CV • 119 t 12 ug/L 

5/19 
11/16 
12/09 

Date 

9/11 

Result Unc:er. Date 

69 21 

CY • 121 t 12 ug/L 

Result Uncer. 

76 23 

CV = 124 t 12 UII/L 

Result 

82 
83 

Uncer. 

25 
25 

CV = 125 :t: 13 ug/L 

Result Uncer. 

73 22 

CY • 128 t 13 ug/L 

Result Uncer. 

89 27 

CY = 129 t 13 UII/L 

11/04 

Date 

11/19 

Date 

8/11 
9/16 

Date 

11/18 

Date 

9/10 

Result Uneer. Date 

65 20 

CV = 130 t 13 ug/L 

Result Uncer. 

< 5 
80 24 

CV = 132 t 13 ug/L 

Result Uncer. 

n 22 

12/07 

Date 

9/18 
10/19 

Date 

9/18 

p-Dichlorobenz.,. (1,4) (cont) 

cv • 145 :t: 15 U(l/l 

Result Uncer. Date 

68 20 

1, 1-Dichloroethane 
89GAU 01 

CV•33t3 ug/L 

11/18 

PTGC 

Result Uneer. Date 

37 11 

CV•46t5 ug/L 

ReJult UfiCer. 

49 15 

CV = 49 t 5 ug/L 

Result uncer. 

53 16 

CV = 52 t 5 ug/L 

Result Ut"'f;er. 

59 18 

CV • 61 t 6 ug/L 

Result Uf'K:er. 

100 30 

CV = 79 :t: 8 ug/L 

Result Uncer-. 

80 24 

CV ::~: 91 :t 9 ug/L 

Result Unc:er. 

61 18 

CV = 98 :t: 10 ug/L 

Result uncer. 

160 50 

CY = 102 t 10 ug/L 

Result U~. 

120 40 

1 ,2-0ichloroethane 
89GAU 01 

CV=39t4 ug/L 

Result 

40 
49 

Uncer. 

12 
15 

8/31 

Date 

8/11 

Date 

9/03 

Date 

8/31 

Date 

10/21 

Date 

9/14 

Date 

1/30 

Date 

9/16 

o_ate 

9/10 

PTGC 

Date 

9/15 
10/14 

TABLE E-IV (cont) 

1,2·Dichloroethane (cont) 

CV = 48 t 5 ug/L 

Result Uncer. Date 

61 18 

CV•59t6 ug/l 

Result Unce.r. 

61 18 

cv = 65 t 7 ug/l 

Result Uncer. 

59 
82 

CV = 78 t 8 ug/L 

18 
25 

10/28 

Date 

6/16 

Date 

3/31 
5/20 

Result Uncer. Date 

65 20 6/16 

CV = 87 t 9 ug/L 

Result Uncer. Date 

n 23 

CV = 92 t 9 ug/L 

Result Uncer. 

91 27 

CY = 98 t 10 ug/L 

Result Uncer. 

91 27 

CV = 120 t 12 ug/L 

Result Uncer. 

120 40 

CV = 124 t 12 ug/L 

Result Uncer. 

120 40 

CV = 129 t 13 ug/L 

Result Uncer. 

160 50 

1, 1·Dichloroethene 
89GAU 01 

cv = 31 t 3 ug/l 

Result Uncer. 

31 

CV = 34 t 3 U9/L 

Result Uncer. 

33 10 

5/29 

Date 

9/18 

Date 

6/01 

Date 

11/19 

Date 

11/18 

Date 

10/19 

PTGC 

Oate 

10/30 

:late 

10/28 

1,1·Diehloroethene (cant) 

CV•50t5 ug/L 

Result Uncer. Date 

45 14 10/15 

CV•66t7 ug/L 

Result uncer. Date 

49 15 9/18 

CV 11 70 t 7 ug/L 

Result Uneer. Date 

71 21 11/18 

CV1186t9 ug/L 

A:esul t Uneer. Date 

81 24 11/19 

CV•92t9 ug/L 

Result Uncer. Date 

100 30 10/19 

CV • 103 t 10 ug/L 

Result _U_I"JCer. Date 

< 5 11/18 

trans·1,2·Dichloroethene 
89GAU 01 PTGC 

CY=46t5 ug/L 

Result Uncer. Date 

< 5 11/24 

CV = 91 t 9 ug/L 

Result Uncer. Date 

140 40 12/09 

cis·1,2·Dichloroethylene 
89GAU 01 PTGC 

CV 11 40 t 4 ug/L 

Result Uncer. Date 

30 
39 

9 
12 

cv • 48 t 5 ug/l 

Result Uncer. 

57 17 

cv • 9Z t 9 ug/l 

Result Uncer. 

70 21 

9/15 
10/14 

Date 

10/28 

Date 

9/18 

cis· 1 ,2·Dich loroethylene 
(cont) 

cv .. 121 t 12 ug/l 

Resl.d..L Unc.er. 

93 28 

CV = 125 t 13 ug/L 

Result Uncer. 

93 28 

CV = 130 t 13 ug/L 

Result Uncer. 

120 40 

2,4·Dichlorophenol 
89GAU 01 

cv • 32 t 3 ug/l 

Result Uncer. 

26 
18 

cv = 64 t 6 ug/l 

Date 

11/19 

Date 

11/18 

Date 

10/19 

GCMS 

Date 

6/02 
6/03 

Result Uncer. Date 

53 16 4/28 

CV=85t8 ug/L 

Result Uncer. Date 

65 20 

CV = 86 t 9 ug/L 

Result Uncer. 

55 17 

CV = 108 t 11 ug/L 

Result Uncer. 

60 18 

cv = 130 t 13 ug/L 

Result Uncer. 

85 26 

CY = 170 t 17 ug/L 

Result Uncer. 

76 23 

CV = 173 t 17 ug/L 

Result Uncer. 

140 
22 

40 
7 

1/02 

Date 

5/08 

Oate 

4/23 

Date 

6/18 

Date 

1/07 

Date 

6/22 
6/24 

1 ,2·Dichloropropene 
89GAU 01 

cv • 47 t 5 ug/l 

Result Uncer. 

38 ,, 
CV=66t7 ug/L 

Result Uncer. 

50 15 

CV = 71 t 7 ug/L 

Result Uncer. 

53 16 

CV = 76 t 8 ug/L 

Result Uncer. 

53 16 

CY = 87 t 9 ug/L 

Result Uncer. 

85 26 

CV = 113 t 11 ug/L 

Result Uncer. 

86 26 

CV • 142 t 14 ug/L 

Result Uncer. 

120 40 

CV = 146 t 15 ug/L 

Result Uncer. 

110 30 

1,3·0ichloropropane 
89GAU 01 

CV = 42 t 4 ug/L 

Result Uncer. 

36 11 

CV = 56 t 6 ug/L 

Result Uncer. 

53 16 

CV = 59 t 6 ug/L 

Result Uncer. 

56 17 

cv = 63 t 6 ug/l 

Result Uncer. 

56 17 

PTGC 

Date 

8/31 

Date 

8/11 

Date 

9/03 

Date 

8/31 

Date 

10/21 

Date 

9!14 

Date 

9/16 

Date 

9/10 

PTGC 

Date 

8/31 

Date 

2/19 

Date 

8/11 

Date 

9/01 
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EM·9 Organics in Water 
(cont) 

1,3-0ichloropropene (cont) 

CV • 67 t 7 ug/L 

Result Uncer. Date 

58 17 

CV::s78:t:8 ug/L 

Result Unc_er. 

120 40 

CV • 113 t 11 ug/L 

Result Uncer. 

100 30 

CV = 126 t 13 ug/L 

Result Uncer. 

120 40 

CV • 132 t 13 ug/L 

Result unc:er. 

100 30 

2,2-Di chloropropene 
89GAU 01 

CV s 47 t 5 ug/L 

8/31 

Dl..te 

10/Z1 

Date 

9/11 

Da_t:e 

9/16 

Da.te 

9/18 

PTGC 

Result uncer~ _ O.Jte 

16 11/Z4 

CV • 118 t 12 ugfL 

Res_ult_ U.octt. Date 

81 24 1Z/07 

cis·1 ,3·Dichloropropene 
89GAU 01 PTGC 

CV • 41 t 4 ug/L 

Result Uncer, Date 

< 5 11/24 

CV=82:t8 ug/L 

Result lJnctr Date 

100 30 1Z/09 

Oiethyl phthalate 
89GAU 01 GC11S 

CV•29t3 UII/L 

Result Uncer. pate 

< 10 6/22 

Diethy\ phthalate (cont) 

CV = 49 t 5 ug/L 

Result Unc:er-. 

< 10 

CV = 78 t 8 ug/L 

Result Uncer. 

16 
18 

CV = 157 t 16 ug/L 

Date 

4/28 

Date 

6/18 
8/12 

Result uncer. Date 

30 

Z,4·0hoethylphenol 
89GAU 01 

CV=26t3 ugfL 

Result u_ncer. 

20 

CV = 43 t 4 ug/L 

5/08 

GCMS 

Date 

6/ZZ 

Result uncer. Date 

< 10 4/Z8 

CV=65t6 ug/L 

Result Uncer. Date 

13 1/09 

CV=69:t:7 ug/l 

Resut t Unc:er. Date 

23 
91 

7 
27 

CV = 138 t 14 ugfL 

6/18 
8/12 

Result Uncer. Date 

68 zo 

2,4-Dinitrophenol 
89GAU 01 

CV•35t4 ugtl 

5/08 

GCIIS 

Result Uncer. Date 

< 10 10/13 

cv = 61 :t: 6 ug/l 

Ruul t Uncer. Date 

< 10 9/10 

CV•68t7 ug/L 

Result Uncer. Date 

< 10 8/24 

TABLE E-IV (cont) 

2,4-0initrophenol (cont) 

cv = 69 t 7 ug/l 

R.es_ult Uncer. 

15 

cv = n t 8 ugJL 

Result .uncer. 

< 10 

cv = ,45 t 14 ug/l 

Result 

59 
< 10 

Uncer. 

18 

cv = 1n , 1s ug/L 

Result uncer. 

150 50 

2,4·Dini trotoluene 
89GAU 01 

cv • 39 ' 4 ugfl 

Result Un<;er. 

23 7 

CV•73t7 ug/l 

Result Uncer. 

52 16 

CV • 92 t 9 ug/l 

Date 

10/ZZ 

Date 

7/28 

Date 

8/19 
10/ZZ 

Date 

7/14 

GCMS 

Da_t_e 

12/10 

Date 

1Z/16 

Resut t Uncer. Date 

59 18 12/01 

CV = 126 t 13 ugfL 

Result Uncer. Date 

100 30 1Z/01 

CV = U1 t 13 ug/L 

Result Uncer. DIJte 

96 29 12/16 

CV • 157 t 16 ug/L 

Result uncer. Date 

100 30 12/10 

CV = 170 t 17 ug/L 

Result Uncer. Date 

110 30 1Z/01 

Ethylbenzene 
89GAU 01 

CV•39t4 ug/l 

Resu_lt 

29 
39 

Uneer. 

9 
12 

CV=48t5 ug/L 

Result Uncer. 

35 11 

CV=65t7 ug/L 

Result___ Uncer. 

50 
30 

CV=78t8 ug/L 

15 
9 

Result__ uncer. 

33 10 

CV•86t9 ug/L 

Res_ul t Uncer. 

49 15 

CV • 92 t 9 ug/L 

Result Uncer. 

75 23 

CV • 100 t 10 ug/L 

PTGC 

Date 

9/15 
10/14 

Date 

10/Z8 

Date 

5/ZO 
5/29 

Date 

6/16 

Date 

5/29 

Date 

9/18 

Result Uncer. Date 

64 19 6/09 

CV = 120 t 12 ug/L 

Routt_ Unc;:er. Date 

87 26 11/19 

CV • 124 t 12 ug/L 

Result Uncer. Date 

80 24 11/18 

CV • 129 t 13 ug/L 

Rtsult uncer. Date 

110 30 

Ethylene dibrc.ide 
89GAU 01 

CV•50t5 ug/L 

10/19 

PTGC 

Result Uneer. Date 

38 11 11/24 

CV • 126 t 13 ugfL 

Result Uncer, Date 

95 29 12/07 

fluorene 
89GAU 01 

CV = 31 t 3' ugfL 

Result U~er. 

96 
zz 

CV = 36 t 4 ug/L 

29 
7 

Result uncer. 

25 
19 

CV = 63 t 6 ug/L 

8 
6 

Result Uncer. 

52 16 

CV = 126 t 13 U9/L 

Resu_l t Unc:er. 

91 27 

CV = 130 t 13 U9/L 

GCMS 

Date 

10/06 
10/Z2 

Date 

8/19 
9/11 

Date 

7/14 

Da_te 

11/25 

Result Uncer Date 

86 26 7/Z8 

CV = 137 t 14 ug/L 

Result uncer. Pete 

82 25 10/Z2 

CV • 140 t 14 U9/L 

Result uncer Pate 

91 27 10/ZZ 

CV = 153 t 15 ug/L 

Result uncer. Date 

110 30 10/22 

CV • 162 t 16 ug/L 

Result uncer. Date 

< 10 

Hexachlorobenzene 
89GAU 01 

cv • 31 t 3 ug/l 

8/Z4 

GCMS 

Reaul t Une•r. Date 

56 
13 

CV•37t4 ug/L 

17 
4 

10/06 
10/Z2 

A:esul t Uncer. Date 

zz 
13 

7 
4 

8/19 
9/11 

Hexacl'•lorobenzene (cOf"'t) 

CV=64t6 U9/l 

Resu_Lt Unc;er. Oat_e 

49 15 7/14 

CV = 129 t 13 ug/L 

Result Uncer. Date 

88 26 11/25 

cv = 132 ' 13 ugfl 

Result Uncer. Da!:e 

75 23 7/Z8 

CV = 140 t 14 ugfL 

ReSlc!_lt uncer. Oa_te 

n zz 10/Z2 

CV = 144 t 14 ugfL 

Res_y_l t _ Unc:er. Date 

68 zo 10/ZZ 

CV = 156 t 16 ug/L 

Result ur<er. Date 

89 2r 

CV = 166 t 17 ug/L 

Result Uncer_, 

84 25 

Hexachlorobutadiene 
89GAU 01 

CV = 37 t 4 ug/L 

Result__ Unc:er. 

46 
< 10 

CV = 44 t 4 ug/L 

14 

10/Z2 

Date 

8/24 

GeMS 

Date 

10/06 
10/22 

Result Unc:er. Date 

14 
< 10 

tv s 76 t 8 ug/L 

Result Uncer. 

< 10 

CV • 153 t 15 ug/L 

8!19 
9/11 

Date 

7/14 

Result Unc:er. Date 

zo 11/25 

CV • 157 t 16 ug/L 

A:esul t uncer. Date 

46 14 7/Z8 
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(eont) .............................. 
Hexaehlorobutadiene Ceont) 

CV = 166 :t 17 UQ/L 

Result Uncer. Date 

46 14 10/22 

CV • 170 t 17 ug/L 

Result Uncer. Date 

55 17 10/22 

cv • 185 • 19 Ull/l 

Result !JrM::er. Date 

38 11 

CV z 196 t 20 ug/L 

Resul.t Uncer. 

48 14 

Hexachloroethane 
89GAU 01 

CV=33t3 ug/L 

10/22 

Date 

8/24 

GCMS 

Result Uncer Date 

18 6/22 

CV=56t6 ug/L 

Result Uncer. Date 

< 10 4/28 

CV = 60 t 6 ug/L 

Result Uncer. Date 

18 4/28 

cv = 80 t 8 ug/l 

Result Uncer. Oa_te 

30 9 1/02 

CV=89t9 ug/L 

Resut.t __ Un!;;er. 

32 10 
81 24 

cv = 160 :1: 16 ug/l 

Date 

6/18 
8/12 

Re_sul t Uncer. Date 

39 12 1/07 

cv = 178 • 18 ug/l 

Result Uncer. Dat_e 

27 8 5/08 

2·Hexenone 
89GAU 01 PTGC 

CV • 37 t 4 ug/L 

Result Uncer. Date 

< 20 
45 

CV • 41 t 4 ug/L 

14 
9/15 

10/14 

Resut t Uncer. Date 

21 
35 

cv • 44 • 4 ug/l 

6 ,, 10/19 
10/30 

Result Uncer. Date 

23 8/31 

CV=45t4 ug/L 

Result Uncer. Date 

26 8 10/28 

CV•49:t5 ug/L 

Result Uneer. Date 

30 11/24 

CV = 54 t 5 ug/L 

Result Uncer._ Date 

33 10 2/19 

CV a 57 t 6 ug/l 

Result Uncer ._ 

67 20 

CV = 61 t 6 ug/L 

Result Uncer. 

54 16 

CV = 63 t 6 ug/L 

Resul_t U~er. 

44 
69 
50 

13 
21 
15 

CV=65t7ug/L 

Result 

61 
47 
39 
52 

Uncer. 

18 
14 
12 
16 

CV • 70 t 7 ug/L 

Result__ Ur')(:er. 

93 
74 

28 
22 

Date 

6116 

o_ate 

8/11 

Date 

3/31 
5/20 
5/29 

Date 

9/01 
9/03 
9!14 

10/15 

Date 

8/06 
8!31 

TABlE E-IV (cont) 

2-Hex~ (cont) 

CV • 76 :t 8 USJ/L 

Result Uncer. Date 

67 20 6!16 

CV•81t8 ug/L 

Result uncer Date 

85 26 
64 19 

CV = 84 t 8 UQ/L 

8/27 
10!21 

Result ~··-Date 

74 22 5/29 

CV = 86 .t 9 ug/L 

Resylt U~ __ Date 

37 
54 

CV=90t9 ug/L 

,, 
16 

Result Unc_er. 

53 16 

CV = 92 t 9 ug/L 

1/JO 
9118 

Date 

6/09 

Result Uncer. Date 

57 17 

CV = 94 :t 9 ug/L 

Result Uncer-. 

61 18 

CV = 96 t 10 ug/L 

Result Unce_r. 

59 18 

CV = 98 :t 10 ug/L 

Result Uncer. 

67 20 
63 19 

CV = 105 t 10 ug/L 

Result Uncer. 

110 30 

CV s 109 :1: 11 ug/L 

Result Uncer_. 

66 20 

CV = 112 :t: 11 ug/L 

Result Uncer. 

86 26 

11/18 

Date 

6/01 

Date 

11!16 

Date 

12/01 
12/09 

Date 

9/14 

Date 

5/19 

Date 

11/19 

2-H•~ (eont) 

CY • 116 t 12 UIIIL 

Result Uneer. Date 

64 19 11/18 

CV • 118 t 12 ug/L 

Result Uncer. Date 

57 17 9/11 

cv • 120 • 12 ug/l 

Res"l.lt _Uncer~ Date 

72 22 10/19 

cv • 122 t 12 ug/l 

Result Unc:er. Date 

120 
72 

40 
22 

CV • 126 t 13 ug/L 

Resull_ Jm!::er. 

180 50 

CV • 131 :t 13 ug/L 

Result Uncer. 

170 
90 

50 
27 

cv • 135 :1: 14 ug/l 

Result 

100 
180 

Uncer. 

30 
50 

CV • 137 t 14 ug/L 

9/18 
12/07 

Date 

11/04 

Date 

8/11 
9/16 

Date 

9/10 
11/18 

Result Uncer. Date 

63 19 9/18 

Isophorone 
89GAU 01 GCMS 

CV = 33 t 3 ug/L 

Result unc:er. 0.1.te 

30 12110 

CV • 51 t 5 ug/L 

Result uncer. Date 

33 10 12101 

cv = 79 • 8 ug/l 

Result_ uncer. Date 

73 22 12101 

CV=84t8 ugtl 

Result uncer. Date 

86 26 12110 

I s()Jihorone (cent) 

CV • 105 t 10 ug/L 

Result Uncer. Date 

110 30 12/16 

CV • 140 t 14 ugtL 

Result Uncer. Pete 

110 30 12/09 

CV • 158 t 16 ug/L 

Result Uncer. Date 

120 
170 

40 
50 

Isopropyl benzene 
89GAU 01 

CV • 43 t 4 ug/L 

Result Uncer. 

16 

CV • 108 t 11 ug/L 

Result Uncer_. 

64 19 

4-Isopropyl toluene 
89GAU 01 

CV•42t4 ug/l 

Result Uncer. 

< 5 

CV=85t8 ug/l 

Result Uncer. 

68 20 

4-Kethyl-2-pentanone 
89GAU 01 

cv = 37 • 4 ug/l 

Result 

29 
67 

Uncer._ 

9 
20 

CY • 40 t 4 ug/L 

Result Uncer. 

32 10 

CV=42t4 ug/l 

Result 

37 
87 

Uncer. 

,, 
26 

10/28 
12/01 

PTGC 

Date 

11/24 

Date 

12/07 

PTGC 

Date 

11/24 

Date 

12/09 

PTGC 

o_ate 

9/15 
10/14 

Qate 

8/31 

Date 

10/19 
10/30 

4·Methyl-2-pent.-.ane ceont) 

CV•46t5 ug/l 

Result Uncer. _ Date 

50 15 10/28 

cv • 47 t 5 ug/l 

Result l..lncer. Date 

38 ,, 11/24 

CV•54t5 ug/L 

Result Unc:er. Date 

48 14 

CV • 55 t 6 ug/L 

Result Unc:_e_r. 

52 16 

cv .. 59 t 6 ug/l 

Result Unc_er. 

60 
62 

CY = 62 t 6 ug/l 

18 
19 

Result Uncer. 

47 14 

CV=63t6 ug/L 

2119 

Oat_e 

8/11 

Date 

9/01 
9/03 

Date 

6116 

Result Uncer. Date 

96 
90 

'29 
27 

CY = 67 t 7 ug/L 

Result 

60 
97 

Uncer. 

18 
29 

CV = 69 t 7 ug/L 

Result Uncer. 

68 
91 
58 

20 
27 
17 

CV = 73 t 7 ug/L 

Result Uncer. 

130 40 
97 29 

CY = 63 t 8 ug/L 

Result Uncer. 

76 23 

CV = 87 t 9 ug/L 

Result Uncer. 

65 
72 

20 
22 

8/06 
8!31 

Date 

9/14 
10/15 

Date 

3/31 
5/20 
5/29 

Date 

8127 
10/21 

Date 

6/16 

Date 

1/30 
9/18 
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EM-9 O~i ca in Water 
(cant) 

4-Methyl-2-pentenone (cont) 

CV:s89t9 ug/l 

Result Uncer. Date 

81 24 12/01 

CV = 92 t 9 ug/L 

Result uncer. Date 

93 28 5!'Z9 

CV:a94t9 ug/L 

Result !Jncer. Date 

76 
140 

23 
40 

CV = 95 t 10 ug/L 

11/18 
12/09 

Result uncer. Date 

100 30 9/14 

CV = 98 t 10 ug/L 

Rnul t Unc:er. Date 

120 40 11/16 

CV • 99 t 10 UII/L 

Ruult Uncer. Date 

91 27 5{19 

CV • 100 t 10 ug/L 

Result uncer. Date 

80 24 6/09 

CV • 104 t 10 ug/L 

Result Uncer. Date 

100 30 6/01 

CV • 107 t 11 ug/L 

Result lhr!r· Date 

77 23 9/11 

CV • 114 t 11 ugtl 

Rttult Lnc!r· Dttf 

100 30 11/19 

CV • 115 t 11 ug/L 

Result lJnctr Dfte 

190 60 11{04 

4-Methyl-2-pentenone (cont) 

CV = 118 t 12 ug/L 

Res_ult Unc:er_. Date 

110 30 

CV = 119 t 12 ug/L 

Result U.oce_r. 

170 
120 
93 

50 
40 
28 

CV • 123 t 12 UII/L 

12/07 

Date 

8/11 
9{16 

11/18 

Result Uncer. Date 

100 
130 

30 
40 

CV • 125 t 12 UII/L 

9/10 
10{19 

Result Uncer. Date 

87 
120 

26 
40 

CV = 137 t 14 UII/L 

9/18 
9/18 

Result Uncer, Date 

< 20 11/18 

2-Methyl-4, 6-di ni trophenol 
89ClAU 01 GCMS 

CV•29t3 ug/L 

Result Uncer, Date 

< 10 12/10 

CV • 54 t 5 ug/L 

Rnul t Uncer. Date 

32 10 12116 

CV • 67 t 7 UII/L 

Rnul t lJnctr. Date 

65 20 12/01 

CV•92t9 UII/L 

Result Uncer. Date 

180 50 12/01 

CV • 96 t 10 UQ/L 

Result Uncfr Date 

65 20 12/16 

cv • 115 • 12 ugtl 

Result Uncer. Pete 

70 21 12/10 

TABLE E-IV (cont) 

2-Methyl-4 ,6-di ni trophenol 
(cont) 

CV = 125 t 12 ug{L 

Re_sult Unc:er_. 

130 40 

Methylene chloride 
89GAU 01 

CV = 37 t 4 ug/L 

Result Unc:er, 

30 

CV=38t4 ug/L 

Res_Yl.t _unc~. 

32 10 
39 12 

CV = 42 t 4 UII/L 

Result Unc:er. 

38 
50 

CV=46:t5 UQ/l 

11 
15 

Date 

12/01 

PTGC 

Dat_e 

8/31 

Date 

9{15 
10/14 

DIJ:e 

10{19 
10/30 

Result Unc:er. Oa_te 

47 14 10128 

CV • 47 t: 5 ugJL 

Resu.lt Unc:__Jtr, Date 

35 11 11124 

CV•52t:5 U9/L 

Res.Ylt unc:_er. Date 

38 11 8/11 

CV • 56 t 6 Ug/L 

Result Unc:er. Date 

36 
46 

cv • 57 t: 6 ug/l 

11 
14 

9/01 
9{03 

Result Unc:er. Date 

45 14 2/19 

CV • 60 t: 6 ug/L 

Result t.ncer. Date 

45 
43 

CV • 64 t 6 ug/L 

14 
13 

8{06 
8{31 

Result uncer. Date 

58 17 6{16 

Methylene ehlodde (cont) 

CV=67t7 ug/L 

Result ~r. 

56 
n 

CV=69t7 ug/L 

17 
22 

Res_ul t_ _uncer. 

75 
81 

cv • 71 t: 7 ug/l 

23 
24 

Date 

9/14 
10/15 

Date 

8{27 
10/21 

Result UOcer. _Date 

58 
71 
76 

CV=84t8 ug/L 

17 
21 
23 

Result l.,Jneer. 

n 22 

CV z 85 t: 8 ug/L 

3/31 
5{20 
5/29 

Date 

12/01 

Reaul t Uncer. Date 

66 20 6{16 

CV•88t:9 ug/L 

Result Uncer. Date 

n 22 9/18 

CV•89t9 ug/L 

Result Uncer Date 

67 20 9{14 

CV•91t9 ug{L 

Result lJncer~ Date 

65 20 1/30 

CV•93t:9 Ulll/l 

Result Unc•r Date 

77 23 5/19 

CV•94t9 ug/L 

Rnylt t«gr, Ottf 

68 
80 

140 

20 
24 
40 

CV • 99 t 10 ug{L 

5/29 
11/18 
12109 

Rnut t lJnctr Dtte 

86 26 11/16 

CV • 100 t 10 ug/L 

Rnul t lJnctr. Date 

89 27 9/11 

Methylene chloride (cont) 

cv s 106 :~: n uu/L 

Result uncer. Date 

87 26 6{01 

CV s 108 :t: 11 ug/L 

Res.ul t unc:er. Date 

100 30 11{04 

CV • 110 t 11 UU/l 

Result Uncer. pate 

75 23 6/09 

CV • 112 t 11 ug/L 

Result Uncer I Date 

100 
120 

30 
40 

CV • 115 t: 12 ug/l 

8/11 
9/16 

Result Uncer. Date 

95 29 9{10 

CV • 116 t: 12 ug/L 

Reayl t Uncer. Date 

100 30 11!19 

CV • 117 t 12 UII/L 

Result Uncer. Datt 

97 
96 

29 
29 

CV • 120 t 12 ug/L 

9/18 
12!07 

R!!Ul t Uncer. Dett 

94 28 11/18 

CV • 124 t 12 ug/L 

Result Uncer. Date 

120 40 10{19 

CV • 126 t 13 ug/L 

R•l t lJncer I OttJ 

120 40 9/18 

CV • 139 t 14 ug/L 

Rnult lJnctr. Date 

< 5 11/18 

2·Methylph-l 
89ClAU 01 GCMS 

CV•34t3 UIIIL 

R"Y\t tagr Datt 

120 
21 

40 
6 

10/06 
10/22 

2·Methylphenol <cont) 

cv = 40 :t: 4 ug/l 

Result Uncer. Date 

29 
25 

CV=71:t:7ug/L 

Res_ul L U_ocer. 

27 

CV s 141 t: 14 ug/L 

R~ul t_ Uocer. 

62 19 

CV • 145 t 15 ug{L 

8/19 
9/11 

Date 

7/14 

Date 

11{25 

Result Uncer. Date 

66 20 7/28 

CV • 154 t 15 ug/L 

Result Unc:er. Date 

73 22 10/22 

CV • 158 t 16 UII/L 

Result Unc:er. Date 

90 27 10/22 

cv • 1n t 11 ue/L 

Result Unc:er. Date 

110 30 10/22 

CV • 182 t 18 ug/L 

Rtsul t Uncer. Date 

100 30 8124 

N8jlhtholeno 
89ClAU 01 GCMS 

CV•32t:3 U8/L 

Result Uncer Date 

21 6 6122 

CV•S4t:5 ug/L 

Result Uncer. Date 

< 10 4128 

CV•86t:9 ug/L 

Result Uncer. Date 

43 
96 

13 
29 

CV • 173 t 17 ug/L 

6/18 
8/12 

Rnult uncer. Date 

50 15 5{08 
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2·Nftro.nll tne 
89GAU 01 GCIIS 

cv • 30 • 3 ugtl 

Rnul t lJnctr. Date 

23 
< 10 

cv • ao * a UIJL 

7 

RHYlL_ ___ ~er. 

51 15 

cv • 100 t 10 UIIIL 

6/02 
6/03 

Date 

5/08 

Result Uncer. Date 

65 20 4/23 

cv ,., 119 :t 12 ug/l 

Result lJncer. Date 

45 14 6/18 

CV • 159 :t 16 ug/L 

Result uncer. Date 

100 
22 

3-N; troeni line 

30 
7 

89GAU 01 

CV:s32t3 ug/l 

6/22 
6/24 

GeMS 

Result Unc:er. Date 

160 
22 

CV • 38 t 4 ugtl 

so 
7 

10/06 
10/22 

Result uncer. Date 

17 
< 10 

CV=66t7 ug/L 

8/19 
9/11 

Result UncfC. Oft• 

33 10 7/14 

cv = 89 • 9 ugtl 

Result Uncer Date 

22 1/07 

CV = 133 t 13 ug/L 

Resvlt ~ Date 

160 so 11/25 

3·Mftr0Wit l trw <cont) 

cv • 137 t 14 ua/l 

Result tJncer. Dfte 

96 29 7/28 

CV • 140 t 14 ug/L 

Result Uncer. Dtte 

28 a 2/24 

CV • 144 t 14 ug/L 

Result Uncer. Oete 

140 40 10/22 

cv • 148 t 15 UIIIL 

Result Uncer, Date 

110 30 10/22 

CV • 162 t 16 ug/L 

Result lJncer. Date 

130 40 10/22 

CV • 170 t 17 UII/L 

Result Uncer. Dtte 

19 1/06 

CV • 171 :t 17 ug/L 

Result Uncer, Date 

150 so 8/24 

2·Nitropllenol89GAIJ 01 
GCIIS 

CV z 34 t 3 ug/L 

Rn_utt Uncer. Date 

81 
16 

CV•40t4 ugjl 

24 
5 

10/06 
10!22 

Result Uncer. Date 

21 
18 

CV•69t7 ug/L 

8/19 
9/11 

Result Uncer Date 

18 7/14 

CV • 139 t 14 ug/L 

Result Uncer. Date 

44 13 11/25 

CV = 143 t 14 ug/L 

Result Uncer. Date 

45 14 7/28 

TABLE E-IV (cont) 

2-Nttrophenol (cont) 

CV ,. 150 t: 15 ug/L 

Result Uncer Date 

60 18 10/22 

CV • 154 :t 15 ug/L 

Result Uncer Date 

67 20 10/22 

CV • 168 :t 17 ug/L 

Result uncer. Date 

81 24 10/22 

CV • 178 :t 18 ug/L 

Result Uncer. Date 

66 20 8/24 

4-Nitrophenol 
89GAU 01 GCMS 

CV•33t3 ug/L 

!.,esul t Uncer. Date 

17 12/10 

CV z 51 :t 5 ug/L 

Result uncer. Date 

< 10 12/01 

CV•64:t6 ug/l 

Result__ uncer. Date 

48 14 4/28 

CV • 79 :t 8 ug/L 

Result uncer. Date 

54 16 12/01 

CV•84:t8 ug/l 

Result Uncer. Date 

61 18 12/10 

CV s 85 :t 8 ug/L 

Result Uncer. Date 

71 21 1/02 

CV = 106 t 11 ug/L 

Result Uncer. Date 

84 25 12/16 

CV = 141 t 14 ug/L 

Result Uncer. Date 

90 27 12/09 

4-Nitrophenol (cont) 

CV • 158 t 16 ug/L 

Result tJncer. Date 

100 
99 

30 
30 

CV • 170 t 17 ug/L 

10/28 
12/01 

Result Uncer. Date 

110 30 1/07 

N-Ni trosodiphenylMine 
89GAIJ 01 GCMS 

CV•40:t:4 ug/L 

Resut t Uncer. Date 

30 9 12/10 

CV•60t6 ug/L 

Result Uncer. Date 

37 11 12/01 

CV•94t9 ug/L 

Result Uncer. Oate 

98 29 12/01 

CV • 100 t 10 ug/L 

Result Unce_r. Date 

n 22 12/10 

cv = 125 t 12 ug/l 

Result Unc:er o Date 

91 27 12/16 

CV s 166 t 17 ug/L 

Resut t Uncer. Date 

35 11 12/09 

cv • 187 t 19 ug/l 

Result Uncero D_lttt 

150 
160 

so 10/28 
so 12/01 

Phenol 
89GAIJ 01 GCMS 

CVs37:t4 ug/L 

Result Unce_r. Date 

17 12/10 

CV = 57 t 6 ug/L 

Result Uncer. D. ate 

17 12/01 

Phenol (cont) 

CV•88:t9 ugJL 

Result uncero Date 

140 40 12/01 

CV•94t9 ug/l 

Result uncero Date 

53 16 12/10 

CV • 118 t 12 ug/L 

Result Uncer I Date 

76 23 12/16 

CV • 157 t 16 ug/L 

Resu.lt uncer. _____D_at:e 

120 40 12/09 

CV • 176 t 18 ug/L 

Result Uncer 1 Date 

160 
230 

Propyl benzene 

so 
70 

89GAIJ 01 

CV • 40 :t 4 ug/L 

10/28 
12/01 

PTGC 

Resyl t Uncer. Date 

35 11 8/31 

cv = 56 t 6 ug/l 

Resu_lt Uncero Date 

43 13 8/11 

CV=60t6 ug/L 

Result Uncer. Date 

so 15 9/03 

cv = 64 t 6 ug/L 

Result ~ Date 

42 13 S/31 

cv=74t7 ue/L 

Result uneer o Date 

57 17 10/21 

CV = 80 t 8 ug/L 

Result uncer o Date 

55 17 1/30 

CV = 96 :t: 10 ug/L 

Result Uncer. Date 

59 18 9/14 

Propylbenzene (cont) 

CV • 120 t 12 ug/L 

Result Uncer. Date 

98 29 

CV • 124 t 12 ug/L 

Result Uncer. 

100 30 

Pyrene 
89GAIJ 01 

CV • 35 t 3 ug/L 

Result Uncer:_. 

20 

CV = 53 :t 5 ug/L 

Result Uncer o 

22 

CV = 83 t 8 ug/L 

Result Uncer. 

45 14 

CV • 88 t 9 ug/L 

Result Uncer. 

so 15 

cv = 110. 11 ug/l 

Result Uncer~ 

63 19 

CV = 147 t 15 ug/L 

Result Uncer. 

45 14 

CV = 166 t 17 ug/L 

Result 

90 
90 

Styrene 

Uncer. 

27 
27 

89GAU 01 

CV • 44 :t 4 ug/L 

Result Uncer, 

23 

CV = 62 :t 6 ug/L 

RH!o!_l_t~ 

37 11 

9/16 

O_ate 

9/10 

GCMS 

Date 

12!10 

Date 

12/01 

Date 

12!01 

Date 

12/10 

Date 

12/16 

Date 

12/09 

Date 

10/28 
12/01 

PTGC 

Date 

11/24 

Date 

6;16 
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EM-9 Organics in Water 
(cont) 

Styrene (cont) 

CV = 69 t 7 U9/L 

Result _uncer. 

58 17 
17 5 

CV•83t8 ugJL 

Date 

3/31 
5/20 

Result Uncer. Date 

< 5 6/16 

CV=92t9 U9/L 

Result uncer. Date 

44 13 

CV = 104 t 10 ug/L 

Result Uncer. 

65 20 

CV s 109 t 11 ug/L 

Result Uncer. 

61 18 

Tetrachloroethylene 
89GAU 01 

CV = 42 t 4 ug/L 

Result Uncer. 

30 

CV=59t6 ug/L 

Result Uncer. 

35 11 

CV•63t6 ug/L 

5/29 

Date 

6/01 

Date 

12/07 

PTGC 

Date 

8/31 

Date 

8/11 

Result uncer. Date 

38 11 9/01 

CV•67t7 ug/l 

Result lJncer Date 

36 11 8/31 

CV=78:t:S ug/L 

Result uncer. Date 

66 20 10/21 

CV • 113 t 11 ug/L 

Rtsult uncer. Pete 

84 25 9/11 

Tetrachloroethylene (eont) 

cv s 126 :t: 13 ug/l 

Result Uncer. Date 

91 27 9/16 

CV • 132 t 13 ug/L 

Result uncer. _Date 

70 21 9/18 

Toluene 
89GAU 01 PTGC 

CV = 41 t 4 ug/L 

Result U~r. Date 

25 10/30 

CV = 45 t 5 ug/L 

Result Unc___e_r. Date 

39 12 10/28 

CV = 59 t 6 ug/L 

Result Unc:er Date 

47 14 6/16 

CV • 66 :t: 1 ug/L 

Result Uncer. Date 

53 
54 
53 

CV•79:t:8 ug/l 

16 
16 
16 

3/31 
5/20 

10/15 

Result Uncer. Date 

41 12 6/16 

CV•87t9 ug/L 

Result Uncer. Date 

68 20 9/18 

CV•88t9 ug/L 

Result Uncer. Date 

53 16 5/29 

CV • 93 t 9 ug/L 

Result Uncer. Date 

67 20 11/18 

cv • 99 :t: 10 ug/l 

Result Uncer. Date 

62 19 6/01 

CV • 113 t 11 ug/L 

Result Uncer. Date 

83 25 11/19 

TABLE E-IV (cont) 

Toluene (eont) 

cv = 122 t 12 UQ/l 

Result Uncer. 

110 30 

CV • 136 t 14 U9/L 

Result V_ocer. 

110 30 

1,2,4-Trichlorobenzene 
89GAU 01 

CV = 35 t 4 ug/L 

Result Uncer. 

12 
< 10 

CV = 62 t: 6 ug/L 

Resul_t Uncer. 

35 11 

CV = 83 :t 8 ug/L 

Resu_l t \,J_ncer. 

49 15 

CV=93t9 ug/L 

Result Uncer-. 

23 

CV = 116 t 12 ug/L 

Result Uncer-. 

31 

CV = 139 t 14 ug/L 

Result Uncer. 

63 19 

CV :s 170 1: 17 ug/L 

Result uncer. 

65 20 

CV :s 186 :1: 19 ug/L 

Resut t 

73 
< 10 

_Uncer. 

22 

T r; ch l oroethene 

Date 

10/19 

Date 

11118 

GCMS 

Date 

6/02 
6/03 

Date 

4/28 

Date 

1/02 

D~tte 

5/08 

Date 

4/23 

Da_te 

6/18 

Date 

1/07 

Date 

6/22 
6/24 

89GAU 01 PTGC 

CV = 43 t: 4 U9/L 

Result Unce-r. Date-

34 10 8/31 

Triehloroethene (cont) 

CV :s 60 t: 6 ug/L 

R_esY.l.L ~-er. Date 

40 12 8/11 

CV=65t6 ug/L 

Result Uncer, Date 

47 14 9/03 

CV=69t7 ug/L 

Result Unc...er. Date 

45 14 8/31 

CV=80t8 ug/L 

Result U~er. Date 

67 20 10/21 

CV • 104 t 10 ug/L 

Result Unc_er. Date 

60 18 9/14 

CV = 130 t 13 ug/L 

Result Uncer-. Date 

110 30 9/16 

CV :s 134 t 13 ug/L 

Result unc:er. Date 

100 30 

2 ,4,6-Tr-i chlorophenol 
89GAU 01 

CV•32t3 ug/L 

Result Uncer. 

< 10 

CV=53t5 ug/L 

Resutt urtcer. 

16 

CV:s85t8 ug/l 

9/10 

GCMS 

Date 

6/22 

Date 

4/28 

Result Uncer. Date 

61 
130 

18 
40 

CV • 170 t 17 ug/L 

6/18 
8/12 

Result Unc:er. Date 

110 30 5/08 

1 ,2,3- Trich lor-opropene 
89GAU 01 PTGC 

CV=44t4 ug/L 

Result Uncer. Date 

76 23 10/30 

CV = 49 t 5 ug/L 

Result Unc:er. Date 

72 22 

CV = 70 t: 7 ug/L 

Result Uocer. 

95 
72 

CV=71t7ug/L 

29 
22 

ResYlt Uncer. 

110 30 

CV=84t8 ug/L 

Result _ _____U_nce_r. 

86 26 

CV:s93t9 ug/l 

ResY..!. t Uncer, 

87 26 

CV = 94 t 9 ug/L 

Result _Uncer._ 

91 27 

CV :s 100 t 10 ug/L 

10/28 

Date 

5/20 
5/29 

Date 

10/15 

Dat_e 

6/16 

D_at.e 

9/18 

Date 

5/29 

Result Uncer. Date 

59 18 11/18 

CV = 110 t 11 ug/L 

Resu_l t _ ______!)nc;er. Date 

130 40 6/09 

cv = 122 t 12 ug/l 

Result Uncer. Date 

90 27 11/19 

CV • 131 t 13 ug/L 

Result _uncer. Da_te 

130 40 10/19 

CV • 147 t 15 ug/L 

Resut t Uncer. Date 

160 50 11/18 

Vinyl acetate 
89GAU 01 

CV=40t4 ugjl 

Result 

26 
35 

Unc:er. 

8 
11 

CV = 44 t 4 ug/L 

Result 

16 
44 

Uncer. 

5 
13 

CV = 47 :1: 5 UQ/L 

Result Uncer. 

11 

cv = 49 t 5 UQ/l 

Result uncer. 

52 16 

CV = 50 t 5 ug/L 

Result Uncer. 

13 

CV = 63 t 6 ug/L 

Result Unc~_r_. 

58 17 

CV = 66 t 7 ug/L 

Re_sult Unc____t_r_. 

29 

CV=70t7 ug/L 

R.esult Uncer. 

44 
15 

< 10 
< 10 

19 

CV = 71 :1: 7 ug/L 

13 
5 

Result Uncer. 

40 
100 

12 
30 

CV•7S:t7 ug/l 

Result Unc~. 

100 30 
35 11 

CV :s 84 t 8 ug/L 

R_esult Uncer. 

< 10 

PTGC 

Date 

9/15 
10/14 

D_ate 

10/19 
10/30 

Date 

8/31 

Date 

10/28 

Date 

11/24 

Date 

6/16 

Date 

8/11 

Date 

3/31 
5/20 
5/29 
9/01 
9/03 

Date 

9/14 
10/15 

Date 

8/06 
8/31 

Date 

6!16 
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EM·9 Organics tn Water 
(cant) 

.................................. **. 
Vf nyl aceute (cant) 

CV•87:t9 ug/L 

Rnul t Unc.er. Date 

~ tl 
~ 12 

CV•93t9 ugjl 

8!27 
10!21 

Result Uncer. Date 

< 10 
31 

CV • 100 t 10 ug/L 

5/29 
9!18 

Result Uncer. Date 

38 
52 

,, 
16 

CV • 101 t 10 ug/L 

6!09 
11/18 

Result uncer Pete 

160 50 12/09 

CV -= 104 t 10 ug/L 

Result Uncer. Date 

39 
25 

12 
8 

CV = 105 t 11 ug/L 

6/01 
11/16 

Result Uncer. Date 

22 12/01 

CV • 112 t 11 ug/L 

Result ~er. Date 

< 10 9/14 

CV • 117 t 12 ug/L 

Result Uncer. Date 

65 20 5/19 

cv • 122 • 12 ugjl 

Result Uncer. Date 

38 ,, 11/19 

cv • 126 • 13 ugjl 

Result Uncer. Date 

33 
45 

10 
14 

CV = 127 t 13 ug/L 

Resu_l t Unc_er. 

27 

9/11 
12!07 

Date 

11/18 

Vinyl aceute (cont> 

CV • 131 t 13 ug/L 

Result Uncer. Date 

45 14 10/19 

cv • 133 t 13 uatL 

Result Uncer. . Date 

48 14 9/18 

cv • 136 t 14 UQ/l 

Result Uncer. Date 

66 20 

CV • 140 t 14 ug/L 

Result 

63 
53 

U_ncer. 

19 
16 

CV • 145 t 15 ug/L 

11/04 

Date 

8/11 
9/16 

R_esult uncer. Date 

29 9 9/10 

CV • 147 t 15 ug/L 

Resut t Uncer. Date 

38 ,, 
63 19 

Mixed·Xylenes (O + Ill+ p) 

9/18 
11/18 

89GAU 01 PTGC 

cv=46•5 ug/L 

Res_ult Unc::er. Date 

< 5 11/24 

CV=92:t:9 ug/L 

Resy_l_t _U~_. Date 

94 28 12/09 

EM-9 Organi es on Charcoal 

Acetone 
92GAU 01 GCMS 

cv • 277 t 28 ug/tube 

Result Uncer. Date 

120 40 3/02 

Benzene 
92GAU 01 GCMS 

cv = 50 t 5 ug/tlbe 

Result Uncer. Date 

46 9 10/22 

TABLE E-IV (cont) 

Benzene (cont) 

cv • 73 :1: 1 ug/t\be 

Result Uncer I Date 

66 13 10/22 

cv • 82 :1: 8 ug/tl.be 

Result Uncer I Date 

68 14 12/11 

cv • 0.2265 • 0.0277 IIIII,,..,. 
Result Uncer I Date 

0.22 0.04 7/14 

cv • 0.542 • 0.054 11111/t..,. 

Result Uncer I Date 

0.5 o., 7/14 

cv • 1108 2 011 1119/tl.be 

Re:sul t Uncer. Date 

0.2 7/14 

cv • , .63 • 0.2 "'""""' 

Result Uncer. Date 

, .4 0.3 7/14 

Benzene 
91GAU 01 PTGC 

cv = 52 • 5 ug/t..,. 

Result Uncer~ Date 

55 17 9/30 

cv • 56 t 6 ug/tube 

Result uncer. Date 

67 20 

cv = 60 :1: 6 ug/tlbe 

Res..ult u~er. 

48 14 

cv z 63 :1: 6 ug/tlbe 

Result uncer. 

66 20 
60 18 

cv = 73 • 7 ug/t..,. 

Result Uncer. 

67 20 
55 17 

cv = 74 :1: 7 ug/tube 

Result 

55 
76 

Uncer. 

17 
23 

6/23 

Date 

12/17 

Date 

9/30 
9/30 

Date 

10/07 
10/17 

Date 

2/28 
9!30 

Bem:one (cant) 

cv • n t a Ullt~.t~e 

Raul t Uncer. Date 

61 18 
53 16 
62 19 

cv • 78 :1: 8 UQI/tl&le 

2/07 
2/13 
2/13 

Result Uncer I Date 

90 
84 

100 

27 
25 
30 

cv • 81 :1: 8 UQ/tlD 

8/04 
9!30 
9/30 

Result uncer I Date 

80 24 5/18 

cv • 84 :1: 8 ugjtube 

Result u~~ Date 

74 22 9/30 

cv • 85 t 8 Ulil/t\be 

Res.u.lt Uncer~ Date 

51 15 10/17 

cv • 87 :1: 9 ugjti.D! 

Result Unc;er. Date 

59 
58 
59 

18 
17 
18 

cv = 88 • 9 ug/t..,. 

2/03 
5/15 
5/15 

Result Uncer Date 

64 19 2103 

cv = 89 • 9 ug/t..,. 

Result Uncer pate 

100 30 

cv = 92 :1: 9 Ulil/tube 

Result Uncer~ 

80 
85 
94 

24 
26 
28 

cv • 94 :1: 9 ug/tlbe 

8/07 

Date 

6/16 
6/16 
6/25 

Result Unc:er I Pete 

96 
90 
80 

29 
27 
24 

cv • 97 • 10 ug/t..,. 

9!30 
9!30 
9/30 

Result Uncer. Date 

43 13 10/07 

Benz..., (cant) 

cv • 99 :1: 10 ug/tl.be 

R!!ul t ll!cer. Pate 

59 
69 
77 
73 
61 

18 
21 
25 
22 
18 

cv • 100 t 10 ug/tl.be 

2/03 
2/13 
2/13 
2/13 
4/07 

RHUlt Uncer~ Dttt 

120 ~ 9/30 

cv • 104 :1: 10 ug/ttbe 

Result Uncer I Ott• 

110 30 
110 30 

cv • 105 • 10 ug/tl.t>o 

5/U 
6!16 

Result Uncer I Date 

110 
110 
110 
99 

30 
30 
30 
30 

cv • 109 :1: 11 ug/tU:Ie 

9!30 
9/30 
9/30 
9/30 

Result Uncer pate 

100 
110 

30 
30 

cv • 110 • ,, ug/ttb! 

10/17 
12/17 

Result Uncer~ Date 

75 
82 
82 
63 
61 
70 

25 
25 
25 
19 
18 
21 

cv • 111 :1: 11 ug/ttbe 

2/03 
2/13 
2/28 
4/07 
4/07 
5!15 

Result Uncer I Date 

130 
110 

40 
30 

cv = 116. 12 ug/tl.t>o 

9!30 
9/30 

Result Uncer I Date 

~ 25 
1W 30 
rn ~ 

cv = 120 :1: 12 ug/tlbe 

R_qult_ Uncer. 

90 v 
90 v 
~ u 
66 ~ 

1/13 
5!18 
6/03 

Date 

2/03 
2/03 
2/12 
4/07 

Benzene Ccont) 

cv • 121 :1: 12 Yg/tube 

Result Uncer~ Pate 

120 40 
120 ~ 

cv • 122 t 12 Ullt..m. 

12!17 
12/17 

Rgul t LJncer, Date 

150 50 8/07 

cv • 126 • 13 ug/ttb! 

Result Uncer. Date 

130 40 9/30 

cv • 127 t 13 ug/tlbe 

Result Uncer Date 

130 40 6/16 

cv • 130 • 13 ug/ttb! 

Result Uncer Date 

89 27 2/13 

cv • 133 • 13 ug/ttb! 

Result Uncerl Date 

~ ~ 
,~ ~ 

,~ 40 
110 30 

cv = 136 • 14 ug/ttb! 

5/U 
5/28 
9/30 

10/07 

Result Unc_er I oa_te 

130 40 
120 40 

cv = 139 :1: 14 ug/tl&le 

Result 

130 
140 

Uncer~ 

40 
40 

cv = 140 • 14 ug/t..,. 

Result Unce:r. 

76 23 

cv = 144 • 14 ug/t..,. 

Result 

170 
190 
150 

Uneer. 

50 
60 
50 

cv = 145 :1: 14 ug/tlbe 

ResuLt Uncer. 

76 23 
99 30 

9/30 
9/30 

Date 

5/07 
5/07 

Date 

2/03 

Date 

7/14 
8/04 
9!30 

Date 

10/07 
10/17 
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EM-9 Organics on Charcoal 

<cont) 

********* ............ ........_ ..... 

Benzene (cont) 

r::i • 150 t 15 ug/t<be 

R~Slllt 

65 
79 

150 
140 

Uncer. 

20 
24 
50 
40 

r::i • 166 t 17 ug!t<be 

Result .Uncer. 

190 60 

Bromobenzene 

Date 

4/07 
5!15 
5/18 
5/28 

Date 

6/23 

91 GAU 01 PTGC 

r::i = 54 t 5 ug/t<be 

Result Uncer. Date 

55 
47 

17 
14 

r::i = 61 t 6 ugtt<be 

6/23 
12/17 

Result Unser. Date 

63 19 5/18 

CY • 63 j: 6 ugjtube 

Result U!'1ce.r... Oate 

38 
50 
45 
48 

11 
15 
14 
14 

cv 111 64 t 6 ug/tube 

2/03 
2/28 
5/15 
5/15 

Result Uncer. Date 

63 
58 
67 

19 
17 
20 

cv • 71 t 7 ug/tl.D 

9/30 
12/17 
12/17 

Result lJnctr. Dote 

73 
74 
61 

22 
22 
18 

cv • 74 t: 1 ug/tU::Ie 

5/07 
5!07 
5/18 

Result tJnc;er, Date 

43 
73 
72 

13 
22 
22 

4/07 
9/30 
9/30 

BrOIIObenzene ( cont) 

CN = 75 t 8 uo/tlbe 

Result 

63 
97 
99 
62 
65 

Uncer. 

19 
29 
30 
19 
20 

cv s 81 t 8 ug/tlbe 

Result Uncer_. 

69 21 

cv = 84 t 8 ug/tlbe 

Result Unce~. 

58 
47 

18 
14 

cv :1 85 :t 8 ug/tl.be 

Resu.lt U.nc:er. 

82 25 
84 25 

CV • 86 t 9 ug/tlbe 

Date 

8/04 
9/30 
9!30 

12/17 
12/17 

Date 

5/18 

Date 

2/28 
4/07 

Date 

9!30 
9!30 

Result Unc:er. Date 

80 
100 

24 
30 

r::i = 90 t 9 ug/tlbe 

8/07 
10/17 

Result Uncer. Date 

74 22 2/07 

56 17 2/13 

70 21 2/13 

cv • 91 t 9 ugftube 

Result Uncer. Date 

64 
92 
90 

19 
28 
27 

cv 111 95 t 10 ug/tlbe 

1/13 
5/18 
5/18 

Result Uncer. Dtte 

77 
91 
92 

23 
27 
28 

cv • 96 :t: 10 ug/tlbe 

2/03 
9/30 
9/30 

Result Uncer. Date 

120 
69 

110 

40 
21 
30 

r::i • 100 • 10 ug/t<be 

9/30 
10/07 
10/17 

Rgul t Uncer Date 

65 20 2/03 

Br~zene (cant) 

r::i = 101 t 10 ug/t<be 

Result U~er. 

80 24 
90 27 

cv = 106 t 11 ug/t<be 

Result U_ncer. 

110 30 
100 30 

CV = 107 t 11 UO/t<be 

Result 

120 
100 

Uncer. 

40 
30 

cv ::1 110 :t 11 ugjtube 

Re_sult 

85 
60 
68 

Unc:er. 

26 
18 
20 

cv = 111 t 11 ug/tube 

Result Uncer. 

110 30 
96 29 

cv :II 118 t 12 ugJtube 

Result Uncer. 

120 40 
~ 18 

cv • 120 t 12 ug/tube 

Result 

110 
88 
80 

Unc:er. 

30 
26 
24 

cv = 121 t 12 ug/t<be 

Resul L _U~er. 

1m 3o 
120 ~ 

r::i • 127 • 13 ug/t<be 

Result Unc:er. 

120 40 
130 ~ 

cv • 128 t 13 ug/tube 

Res_ult 

120 
130 
170 
120 

Unc:er. 

40 
40 
50 
40 

TABLE E-IV (cont) 

Date 

6/16 
6/16 

Date 

9/30 
9/30 

Date 

9/30 
9!30 

Date 

2!03 
4/07 
5/15 

Date 

6/16 
6/16 

Date 

8/07 
10/17 

Da_t:e 

2/13 
2/13 
2/13 

Dat_e 

6/16 
6/25 

Date 

9/30 
9/30 

Date 

5/28 
9/30 

12/17 
12/17 

BrOIIObenzene (cont > 

cv • 130 t 13 ug/tl.be 

R_esul t Uncer. 

75 23 
100 30 
100 30 

cv • 131 t 13 ug/tl.be 

I!.HJ.tl t__ Uncer, 

140 40 

cv • 138 t 14 ug/tube 

R_esul L Uncer. 

140 40 

cv = 139 t 14 ug/tl.be 

Resu_lL _Uncer. 

m ~ 
1~ ~ 

1~ ~ 

~ ~ 

cv • 140 t 14 ug/tube 

Date 

2/03 
2/13 
2/28 

Da!:e 

5/26 

Date 

9/30 

Da_te 

7/14 
8/04 
9/30 

10/07 

Result uncer. Date 

97 
100 

77 
66 

29 
30 
23 
20 

cv • 148 t 15 ug/tube 

2/03 
2/03 
2/12 
4/07 

Resyl t Uncer. Date 

150 50 9/30 

r::i • 150 t 15 ug/t<be 

Resyl t Unc:er. Date 

91 
120 

27 
40 

CV = 159 t 16 ug/t\Ale 

2/13 
12/17 

Result Uncer. Date 

150 
180 

50 
50 

0/ • 160 t 16 ug/t<be 

9/30 
9/30 

Reaul t lJnctr. pate 

91 
130 

27 
40 

Carbon tetr.ehlortde 

2/03 
6/23 

92GAU 01 GC11$ 

r::i • 520 t 52 ug/t<be 

Resyl t Uncer I pate 

490 100 4/20 

Carbon tetrachloride (cant) 

r::i = 831 • 83 ug/tlbe 

Res_uU_ uncer. Date 

780 160 4/20 

cv • 838 t 84 ug/tl.be 

Result Unc:er. Date 

790 160 10!15 

r::i • 1041.1 • 667.1 ug/tlbe 

Result Uncer. Date 

1100 zoo 4/20 

0/ = 1558 t 156 ug/tlbe 

Result uncer. Date 

1600 300 4/20 

cv = 0. 7407 • o. 1419 111!1/tlbe 

Result uncer. Date 

o. 73 0.15 10/15 

CV IE 1.26 t 0,13 lftg/tlbe 

Result Uncer. Date 

1.2 0.2 10/15 

cv • 1 I 78 t 0.18 IIIQ/tl.be 

Result !Jncer. Date 

1.7 0.3 10/15 

Carbon tetrachloride 
91 GAU 01 PTGC 

CV • 55 t 6 ug/tube 

Result Unc:er. Date 

59 18 2!13 

r::i = 56 • 6 ug/t<be 

Result Uncer. pate 

46 
47 

14 
14 

cv • 63 t 6 ug/tl.be 

9!30 
12/17 

Resut t Uncer. Date 

46 
44 

14 
13 

cv • 64 t 6 ug/tl.be 

9/30 
9/30 

Result Uncer. Date 

55 
55 

17 
17 

2/03 
2/12 

Carbon tetrachloride (cant) 

cv = 67 t 7 ug/tl.be 

Result __ uncer. 

83 ~ 

q 13 
• 7 

cv :;o 69 t 7 UQ/tl.be 

Result 

47 
50 
45 
48 

Unc_er. 

14 
15 
14 
14 

cv = 73 t 7 ug/tlbe 

Da_te 

7/14 
10/07 
10/17 

Date 

2/03 
2/28 
5/15 
5!15 

Result Uncer. Date 

63 19 

r::i = 74 • 7 uo/tlbe 

Result Uncer. 

~ 18 
57 17 

cv • n t a ugJtl.be 

2/07 

Date 

9/30 
9/30 

Result Uncer. Date 

81 24 

r::i = 78 t 8 ug/t<be 

Result Unc:er. 

110 
57 
60 
35 

30 
17 
18 
11 

r::i = 80 t 8 ug/tlbe 

5!18 

Date 

8/04 
9/30 
9/30 

10/17 

Result Uncer. Date 

45 14 4/07 

r::i = 82 • 8 ug!t<be 

Result Uncer I Date 

80 
74 
75 

24 
22 
23 

cv • 84 t 8 ug/tl.be 

2/13 
2/13 
2/13 

Result Uncer. Date 

58 
79 
69 

17 
24 
21 

r:v • 88 t 9 ug/t\be 

9/30 
9/30 
9/30 

Result Uncer I Date 

90 
95 

100 

27 
29 
30 

6/16 
6/16 
6/~ 
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EM-9 Org81"1tcs on Ch•rcoel 
(cont) 

C•rbon tetrechlortde (cont) 

cv • 89 t: 9 ugjt!.D 

Result Uncer. Date 

67 20 9!30 

cv • 90 t 9 ug/tl.be 

Result Uncer. Date 

37 11 

cv • 92 .t 9 ug/tlbt 

Result Uncer ~ 

61 
54 

18 
16 

cv • 94 :t 9 ugjtlbe 

10/07 

Date 

2!28 
4/07 

Result Uncer. Date 

76 23 9!30 

cv = 99 t 10 ug/tl.be 

Result Uncer Date 

110 
130 

30 
40 

cv • 100 t 10 ug/tl.tle 

5/26 
6/16 

Result Uncer. Date 

70 
120 

74 

21 
40 
22 

cv • 101 t 10 ug/tlbe 

Result __ U_ncer. 

57 17 
75 23 

cv • 105 t 10 ug/t\be 

Result Uncer. 

74 22 
75 23 

cv = 110 t ,, ug/tlbe 

Result 

86 
90 

100 
110 
140 

Unc:er. 

26 
27 
30 
30 
40 

2/03 
2/13 
9/30 

Date 

10/17 
12/17 

Date 

9!30 
9!30 

Date 

1/13 
2/07 
2!13 
5/18 
6/03 

C.rbon tetrechlortct. (cont) 

CY • 111 t 11 ug/t\be 

Result Unc:er-. Date 

130 
130 
90 
71 

40 
40 
27 
21 

cv. 112 t 11 ug/tl.be 

6/23 
7/22 
9/30 
9!30 

Result Uncer. Date 

76 
n 

23 
22 

cv • 116 t 12 ug/tlbe 

12/17 
12/17 

Rnul t uncer. Date 

85 26 

cv • 120 t 12 ug/tlbe 

Result uncer. 

79 24 
63 19 
66 20 

cv • 121 t 12 ug/tlbe 

Result uncer. 

150 50 

cv • 123 t 12 ug/tlbe 

9/30 

Date 

2!03 
4/07 
5/15 

Date 

6/16 

Result uneer. Date 

85 26 10/07 

cv • 126 t 13 ug/tlbe 

Result Uncer. Date 

130 40 
90 27 

CV • 130 t 13 ug/tlbe 

Result _ uncer. 

95 29 

cv • 132 t 13 ug/tube 

Res.Yll uncer. 

140 40 
150 50 

cv • 133 t 13 ug/tlbe 

Result 

160 
170 

68 

uncer. 

50 
50 
20 

cv = 134 t 13 ug/tlbe 

5/26 
9!30 

Date 

2!04 

Date 

5/07 
5/07 

Date 

8/07 
9/30 
9/30 

Result Uncer. Date 

60 
57 

18 
17 

10/07 
10/17 

TABLE E-IV (cont) 

Carbon tetr-ec:hloride (cont) 

cv • 136 t 14 ug/tlb! 

Result Uncer Dtte 

99 30 
82 25 

cv • 140 t 14 ug/tlbe 

Result Uncer. 

95 29 

cv • 143 t 14 ug/tube 

9!30 
9!30 

Date 

2!28 

Result Uncer. Date 

150 
170 

50 
50 

cv • 144 t 14 ug/tlbe 

5!18 
5!28 

Result Uncer. Date 

95 29 

CV a 150 t 15 ug/tube 

Result 

100 
70 

Uncer. 

30 
21 

CY z 168 t 17 ug/tube 

Result Uncer_. 

140 40 

cv = 180 :t 18 ug/tube 

Result Uncer. 

100 30 

Ch l orobenzene 
91GAU 01 

cv = 52 t 5 ug/t\be 

Result Uncer. 

54 16 

cv = 55 t 6 ug/tlbe 

Result Uncer. 

46 14 

tv = 58 :t 6 ug/tube 

Result Uncer. 

48 15 

cv = 59 t 6 ug/tlbe 

Result 

52 
55 

Uncer. 

16 
17 

9!30 

Date 

Z/03 
4/07 

Date 

9!30 

Date 

2/03 

PTGC 

Date 

9/30 

Date 

12/17 

Date 

2/13 

Date 

5!28 
8/07 

Chlorobenzene (cont) 

CY a 62 t 6 ug/tube 

Result Uncer Pete 

59 18 
65 20 

CY • 64 t 6 ug/tube 

9!30 
9/30 

Result Uncer Date 

48 
63 

14 
19 

cv • 66 t 7 ug/tlbe 

Resut t Uncer. 

55 17 
77 23 

CY • 67 :t 7 ug/tlbe 

Result Uncer. 

84 25 

cv • 69 t 7 ug/tlbe 

Result Uncer. 

62 19 
49 15 
69 21 
49 15 

cv = n t 1 ug/tt..be 

Result __ Uncer. 

52 16 
73 22 

cv = 75 t 8 ug/t\be 

Result 

52 
n 
71 
50 
51 
59 

Uncer. 

16 
22 
21 
15 
15 
18 

cv = 77 t 8 ug/tlbe 

Result 

66 
45 
49 
66 
64 

Uncer. 

20 
14 
15 
20 
19 

cv = 79 t 8 ug/tlbe 

Result Uncer. 

83 25 

cv = 82 t 8 ug/tlbe 

2/28 
5/18 

Date 

12!17 
12/17 

Pete 

2/13 

Date 

7/14 
9!30 
9/30 
9/30 

Date 

2!13 
9/30 

Date 

2/03 
5/07 
5/07 
5!15 
5/15 
5/18 

Date 

2/07 
2/12 
2!12 

12/17 
12!17 

Date 

8/07 

Result Uncer. Date 

71 21 9/30 

Chlorobenzene (cont) 

CY • 86 :t 9 ug/tl.be 

Res_y_l t u~er. 

52 
62 
70 
50 
67 

16 
19 
21 
15 
20 

cv • 88 :t 9 ug/tube 

Date 

2/03 
2/13 
2/13 
4/07 
5/18 

Result Uncer. Pete 

n 22 10/17 

cv z 93 t 9 ug/tube 

Result Uncer. Date 

96 
82 
90 

29 
25 
27 

cv = 96 t 10 ug/tlbe 

Result 

68 
85 
63 
73 
64 
52 
61 

Unc_er. 

20 
26 
19 
22 
19 
16 
18 

cv = 97 t 10 ug/tube 

Result Uncer. 

64 19 
92 28 
89 27 

cv = 99 t 10 ug/tlbe 

Result 

61 
76 

Uncer. 

18 
23 

cv = 103 t 10 ugttlbe 

Result_ Uncer. 

100 
99 
99 

30 
30 
30 

cv = 108 t 11 ug/tube 

Resul_t Unc:e_r. 

81 24 
90 27 

cv = 110 ' 11 ug/tube 

Result 

85 
54 
94 

Unce_r. 

26 
16 
28 

9/30 
9/30 
9/30 

Date 

Z/03 
2103 
2113 
2128 
4/07 
4/07 
5/15 

Pete 

1/13 
5/18 
5/18 

Date 

10/07 
10/17 

Date 

9!30 
9!30 
9!30 

Oa_te 

6/16 
6/16 

Date 

2/03 
4/07 
9!30 

Ch l orobenzene ( cont) 

CY • 118 t 12 ug/tube 

Result Uncer Date 

110 30 
93 28 

cv = 119 t 12 ug!t\be 

6/16 
6/16 

Result Uncer. Date 

110 
110 

30 
30 

CY • 120 :t 12 ug/tube 

Result Uncer. 

71 21 
85 26 
73 39 

cv • 122 t 12 ug/tube 

Resut t Uncer. 

42 13 

cv = 124 t 12 ug/t\be 

Resut t Uncer. 

120 40 

CY = 129 t 13 ug/tlbe 

Result Uncer. 

110 30 
120 ~ 
120 ~ 
110 30 

cv = 130 t 13 ug/tlbe 

Result Uncer. 

61 18 
63 19 

cv = 133 t 13 ug/tlbe 

Result Uncer. 

110 30 
110 30 

cv = 134 t 13 ug/tube 

Result 

130 
140 

Uncer. 

40 
40 

CY = 140 t 14 ug/t\be 

Result Uncer. 

130 40 

CY = 144 t 14 ug/tl.be 

Result Uncer. 

120 40 

7/14 
9!30 

Date 

2/03 
2/07 
2/12 

Date 

10/17 

Date 

9/30 

Date 

6/16 
6/23 
6/25 
9/30 

Date 

4/07 
5/15 

Date 

12/17 
12/17 

Date 

9/30 
9/30 

Oate 

5/26 

Date 

'0107 
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EM-9 Organics on Charcoal 
(cant) 

Ch l orobenzene ( cont) 

cv = 155 , 16 ug;t~me 

Result Unc:er. Date 

120 40 12/17 

Chloroform 
92GAU 01 GCMS 

cv = 96 ' 10 U9/tlbe 

Result_ Uncer. _Date 

100 20 12/11 

cv. 375.6' 205.2 ug/tlbe 

Result Uncer. Date 

300 60 4/20 

cv • 502 ' 50 ug/ tlbe 

Result Uncer. Date 

480 100 4/20 

cv s 802 :1: 80 ug/tli»e 

Result Uncer. Date 

790 160 4/20 

cv = 1504 :1: 150 UQ/tube 

Resu\ t uncer. Date 

1700 300 4/20 

Chloroforw~ 
91GAU 01 PTGC 

cv ::11 52 :1: 5 ug/tl.be 

Result uncer. Date 

n 22 6/23 

cv • 57 ' 6 ug/tlbe 

Result Uncer. Date 

45 14 12/17 

cv • 60 :1: 6 ugj't\be 

Result Unc:er. Date 

84 25 5!26 

CV II 63 :1: 6 ugjtube 

Result uncer. Date 

63 19 2/13 

Chlorofonl (cant) 

cv = 66 :1: 7 ug/tl.be 

Result U.ocer. 

53 16 

cv = 67 • 7 ug/tlbe 

R_esult Uncer. 

47 
41 

14 
12 

cv = 68 t 7 ug/tube 

R_esult 

46 
34 

CV=70:t 

Uncer. 

14 
10 

ug/tlbe 

Result Uncer. 

100 30 
92 28 

cv = 73 :t: 7 ug/tube 

Date 

9!30 

Date 

2/03 
4/07 

Date 

10/07 
10/17 

Date 

6/16 
6/25 

Result Uncer. Date 

110 
74 
64 

30 
22 
19 

cv z 74 :1: 7 U9/ti.De 

8/04 
9/30 
9/30 

Result Unc:er. Date 

67 20 
69 21 

cv :I T7 t 8 ug/tube 

Resut t Uncer. 

53 16 
57 17 

CV s 78 t 8 ug/tl.be 

Resu!t unc~. 

56 17 
~ g 

CY • 79 t 8 UQ/tli:le 

2/03 
2/12 

Date 

9/30 
9/30 

Date 

2/28 
5/15 

Resu_tt Uncer. Date 

40 12 10/17 

cv = so t a ua/tiJJe 

Result Uncer Date 

110 
97 

120 

30 
29 
40 

cv = 83 • 8 ug/tlbe 

5/07 
5/26 
6/03 

Result Uncer. Date 

110 30 8/07 

Chlol"'ofonl (cant) 

cv = 84 :t 8 ugftlbe 

Result uncer. 

75 23 

cv = 88 t 9 UQ/tube 

Result 

74 
65 

uncer. 

22 
20 

cv = 89 • 9 U9/tlbe 

Result 

63 
55 
53 

Uncer. 

19 
17 
16 

cv • 90 t 9 ug/ tl.be 

Result 

75 
130 

Uncer. 

23 
40 

cv = 91 • 9 ug;tlbe 

ReS!.,!lt uncer. 

38 11 

cv = 94 • 9 ug/tlbe 

Result Uncer. 

93 
81 
83 
76 

28 
24 
25 
23 

cv :I 99 t 10 ug/tl.be 

Result Uncer. 

73 22 
76 23 

cv :I; 100 t 10 ug/tube 

Result 

68 
120 
140 

Uncer. 

20 
40 
40 

cv :1 102 t 10 ug/tube 

Result 

73 
78 

uncer. 

22 
23 

CY • 104 t 10 ug/tl.bt 

Resu_lt 

92 
71 

Uncer. 

28 
21 

TABLE E-IV (cont) 

Date 

2107 

Date 

9/30 
9/30 

Dat_e 

2/28 
4/07 
4/07 

Date 

1113 
6/16 

Date 

10/07 

Date 

2113 
2/13 
2/13 
9/30 

Oa.te 

9/30 
9/30 

Oat~ 

2/03 
5/18 
5/28 

Date 

10/17 
12/17 

Date 

9t30 
0{30 

ChlorofoMI (eont) 

cv = 110 ' 11 ug/tlbe 

Result 

73 
130 
70 
72 

100 
80 

Uncer. 

22 
40 
21 
22 
30 
24 

cv • 114 t 11 ug/tl.be 

Result Uncer. 

160 ~ 

~ ~ 

w ~ 

cv • 120 • 12 ug/tlbe 

Result uncer. 

47 14 
87 26 
71 21 

cv = 121 • 12 ug/tlbe 

Result 

140 
180 

.Unc:tt. 

40 
50 

cv • 125 t 12 ug/tl.Oe 

Date 

2/03 
5/07 
5/15 
5/15 
9/30 
9/30 

Date 

8/07 
12/17 
12/17 

Date 

2/13 
2/28 
5;15 

Date 

5/18 
6/16 

Result Unc:er. Date 

160 50 
96 29 
75 23 

cv • 130 t 13 ug/tube 

Result 

82 
w 

110 
77 

uncer. 

25 
30 
30 
23 

cv • 131 • 13 ug/tlbe 

5/28 
9!30 

10/07 

Date 

2/03 
2/07 
2/13 
5/15 

Result uncer. Date 

170 
180 

50 5/28 
50 6/16 

cv • 133 • 13 ug/t..,. 

Result _ Unc:er. 

96 
98 

29 
29 

cv • 135 • 14 ug;tlbe 

Oa_te 

9/30 
9/30 

Result uncer. Date 

190 
220 
95 

60 
70 
29 

7/14 
8/04 
9/30 

ChlorofoMI (eont) 

cv = 136 • 14 ug/tlbe 

Result Uncer. 

58 17 
70 21 

cv = 140 ' 14 ug/tlbe 

Resut t Uncer 

w 30 

cv = 144 t 14 ug/tube 

Resul_t Uncer_. 

130 40 

cv = 150 • 15 ug/tlbe 

Resul_t Uncer. 

110 30 

cv = 155 • 16 ug/tlbe 

Result u~er:. 

130 40 

cv = 156 • 16 ug/tlbe 

Date 

10/07 
10/17 

Date 

2/28 

Date 

9/30 

Date 

2/04 

Date 

9/30 

Result Uncer. Date 

200 60 6/23 

cv = 166 t 17 ug/tl.be 

ResY!t uncer. Date 

130 
150 

40 9/30 
50 9/30 

1, 2-Di eh loroethane 
92GAU 01 

cv = 56 ' 5 ug;tlbe 

Resu_l t Uncer. 

45 

CV a 91 t 7 U9/tube 

GCMS 

Date 

12/24 

Resut t Unc:er. Date 

78 16 12/24 

cv • 512 • 51 ug/tlbe 

Res_u_lt Uncer. Dat_e 

520 100 4/20 

cv = 803 i 80 ug/t~ 

Result Uncer. Date 

760 150 10/15 

cv • 818 • 82 ug/t..,. 

Ruul t Uncer. Date 

830 170 4/20 

1,2-Diehloroethane (eont) 

cv = 1534 • 153 ug/tlbe 

Result Uneer. Date 

1600 300 4/20 

cv = 0.9119 • 0.1742 mg/tlbe 

Result uneer. Date 

0.92 0.19 10/15 

cv = 1.2 ' 0.12 mg/tube 

Resu_lt Uneer. Date 

1.1 0.2 10/15 

cv = 1. 71 • 0.17 mg/tlbe 

Result Uneer. 

1.6 0.3 

Ep;chlorohydrin 
92GAU 04 

cv = 130 • 13 ug/tlbe 

Resut t Uneer. 

120 20 

cv = 150 • 15 ug/tlbe 

Result Uncer. 

160 30 

Ethanol 
92GAU 01 

cv = 139 • 14 ug/tlbe 

Result Uneer, 

120 20 

Ethyl benzene 
91GAU 01 

cv • 55 i 6 ug/tl.be 

ResJJlt 

62 
48 
63 
76 

Uncer. 

19 
14 
19 
23 

cv :II 60 i 6 ug/tl.be 

Result Uncer. 

71 21 
73 22 

cv = 62 • 6 ug/tlbe 

Result uneer. 

54 16 
50 15 

Date 

10/15 

GCMS 

Date 

2/03 

Date 

2/03 

GCMS 

Date 

3/05 

PTGC 

Date 

9/30 
10/17 
10/17 
12/17 

Date 

9/30 
9/30 

Date 

2/03 
4/07 
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EM-9 Organ; cs on Charcoal 
Ccont) 

Ethylbenzene (cont) 

cv • 66 • 7 ugttlbe 

Result uncer. 

65 20 
39 12 

cv • 70 • 7 ug/tlbe 

Result 

94 
79 

Uncer. 

28 
24 

cv • n t 7 ug/tl.be 

Date 

7/14 
10/07 

Date 

9/30 
9!30 

Re.lY_lt Uncer. Date 

61 
53 

18 
16 

cv = 76 • 8 UQ/tlbe 

Rnult 

64 
52 
61 

Uncer. 

19 
16 
18 

cv • n t a uuttube 

Result Unc:er. 

87 26 
87 26 

100 30 
71 21 

cv = 78 • 8 UQ/tlbe 

Result Uncer. 

70 21 

cv = 80 • 8 UQ/tlbe 

Result 

97 
110 
100 

Uncer. 

29 
30 
30 

cv = 82 • 8 UQ/tlbe 

Result 

63 
52 
49 

Uncer. 

19 
16 
15 

cv = 87 • 9 UQ/tlbe 

Result _ Uncer. 

57 17 

2/28 
5/15 

Date 

2!07 
2/13 
2/13 

Date 

8/04 
9!30 
9!30 

10/07 

Date 

5!18 

Date 

9!30 
9/30 
9!30 

Oa_te 

2!28 
4/07 
4/07 

Date 

2/03 

Ethylbenzene (cont) 

cv • 88 • 9 UQ/tlbe 

Result Uncer. Date 

110 
110 
100 

30 
30 
30 

cv :s 89 t 9 ug/tli:le 

Result U~_er. 

82 ~ 
n ~ 
~ ll 

cv = 90 t 9 ug/tube 

Result Ur'ICer. 

110 30 

cv = 92 • 9 UQ/tlbe 

Result uneer. 

n 22 

cv = 98 • 10 ug/tlbe 

Result Uncer-. 

110 
82 
71 

30 
25 
21 

cv • 99 t 10 ug/tlbe 

Res.u_l t _ Unc_er. 

~ ~ 
1W ~ 
M B 

cv = 100 • 10 ug/tlbe 

Res.u! t __ Unc_er. 

66 20 
64 19 
68 20 
95 29 

100 30 
120 40 
110 30 

cv = 110. 11 UQ/tlbe 

Res_ut t __ Un;_er. 

66 ~ 
~ ll 
88 ~ 
70 ~ 
1~ ~ 
100 ~ 
1~ ~ 
80 M 

110 30 

cv = 112. 11 UQ/tlbe 

Result Uncer. 

~ M 
100 ~ 
1~ 40 

9!30 
12/17 
12/17 

Date 

6/16 
6!16 
6/25 

Date 

9!30 

Qate 

2/03 

Date 

2/13 
2/13 
2/13 

Date 

9/30 
12!17 
12/17 

Date 

2/03 
5/15 
5/15 
5/26 
6/16 
9!30 
9!30 

Date 

2!03 
2/13 
2!28 
5!15 
6/B 
7!22 
9!30 
9/30 
9!30 

Date 

1/13 
5/18 
6!03 

TABLE E-IV (cont) 

Ethylbenzene (eont) 

cv • 120 t 12 ugjtl.i:)e 

Result 

~ 
91 
70 
78 

150 
100 

_Uncer. 

27 
27 
21 
23 
50 
30 

cv = 123 • 12 UQ/tlbe 

Result Uncer. 

120 40 

cv = 128 • 13 ug/tlbe 

Resul_t_ !Locer. 

130 40 

cv • 130 t 13 tJg/tlbe 

Result 

88 
100 
160 
130 

Unc_er. 

26 
30 
50 
40 

cv = 131 t 13 ug/tl.be 

Result Uncer. 

150 50 

cv = 132 t 13 ug/tlbe 

Result 

130 
180 
110 

Uneer. 

40 
50 
30 

cv = 134 • 13 ugtt<be 

Result 

140 
140 

Uncer. 

50 
40 

cv = 142 t 14 ug/tube 

Result uncer. 

160 50 

cv = 143 • 14 ug/t<be 

Result uncer. 

160 50 

cv = 145 t 14 ug/tLbe 

Result 

150 
120 

uncer. 

50 
40 

cv = 160 t 16 ug/tlb! 

Result uncer. 

210 60 

Date 

2/03 
2!03 
2/12 
5/15 
9!30 

12!17 

Dat_e 

6/16 

Date 

5/26 

Date 

2/13 
2/28 
9!30 
9/30 

Date 

10/17 

Date 

8!07 
9/30 
9/30 

Date 

5/07 
5/07 

Date 

12!17 

Date 

9!30 

Date 

5/18 
5/28 

Date 

9/30 

Hex_.. 
92GAO 01 GeMS 

cv • 43 t 4 ug/tlbe 

Result Uncer. Date 

44 9 10/22 

cv • 62 t 6 ug/tlM 

Result Uncer. Date 

61 12 

Methylene chlodde 
92GAU 01 

cv • 56 • 6 U!j/tlbe 

10/22 

GeMS 

Result Uncer. Date 

46 9 12/07 

cv • 70 • 7 ug/tlbe 

Result Uncer. Date 

64 13 12/07 

cv z 81 t 8 ugjti.D! 

Result Uncer. Date 

94 19 12/11 

cv = 86 t 9 ug/tube 

Result Uncer. Date 

99 20 4/08 

T etrach l oroethyl ene 
92GAU 01 GCMS 

cv = 769.4 • 120 ug/tlbe 

Resyl t Uncer. Date 

780 160 1!10 

cv = 857 t 86 ug/tube 

Result Uncer. Date 

880 180 1!10 

cv = 1.29 • 0.13 11111/tlbe 

Result Uncer. Date 

1.3 0.3 1/10 

cv = 1.93 • 0.19 mg/tlbe 

Result Uncer. Date 

1.8 0.4 1!10 

Tetraehloroethyl-
91 GAll 01 PTGC 

cv • 58 t 6 ug/tlbe 

Result Uncer. Date 

40 
49 
52 

12 
15 
16 

cv = 61 • 6 UQ/t<be 

10!17 
10/17 
12/17 

Result Uncer. Date 

54 16 2/13 

cv ,. 62 t 6 ug/tlbe 

Result Uncer. Date 

61 
75 

18 
23 

cv • 66 • 7 ug!tlbe 

5/28 
8!07 

Result Uncer. Date 

62 19 5!18 

cv ,. 68 t 7 ug/tube 

Result Uncer. Date 

53 16 2!28 

cv = 70 • 7 UQ/tlbe 

Result Uncer. Date 

81 24 
37 11 

cv :1 71 t 7 ug/tlbe 

Resu_l t Uncer. 

95 29 

cv z 73 t 7 ug/tlbe 

Resu_l t _ Unce_r. 

71 21 
62 19 
82 25 
58 17 

cv = 76 t 8 ug/tlbe 

Result JJncer. 

66 20 

cv = n t 8 ug/tube 

Result Uncer. 

82 ~ n n 
u ~ 

cv = 79 • 8 UQ/tlbe 

Result Uncer. 

62 19 
55 17 
59 18 

9!30 
10/07 

Date 

2/13 

Date 

7/14 
9!30 
9!30 
9!30 

Date 

2/13 

Date 

5/07 
5/07 
5/18 

Date 

2!03 
5/15 
5/15 

Tetrachloroethylene (cont) 

cv • 81 .t 8 ug/tube 

Result Uncer. Date 

65 20 10/07 

cv • 82 .t 8 ug/tube 

Result Unc:er. Date 

~ 27 
61 18 
63 19 

cv • 83 .t 8 ug/tli:le 

Result Uncer. 

110 30 

cv • 84 t 8 ug/tli:le 

2!07 
2/12 
2/12 

Date 

8!07 

Result Uncer. Date 

82 
110 

25 
30 

cv z 88 t 9 ug/tlbe 

9!30 
9!30 

Rnult Uncer. Date 

n 23 

cv • 90 .t 9 ug/tube 

Res_u_lt _ Uncer. 

60 18 
60 18 

cv z 92 t 9 ug/tl.be 

Result 

73 
82 

Uncer. 

22 
25 

cv = 93 t 9 ug/tl.be 

Res_ult 

76 
68 

Uncer. 

23 
20 

cv = 98 • 10 ug!tlbe 

Result Uncer. 

100 30 

cv = 99 t 10 ug/tl.be 

Result 

76 
76 
98 

Uncer. 

23 
23 
29 

cv • 100 t 10 ug/tube 

Result 

92 
110 
73 

Uncer. 

28 
30 
22 

5/18 

Date 

2!03 
4/07 

Date 

2/13 
2/13 

Date 

12/17 
12/17 

Date 

9!30 

Date 

1/13 
5!18 
5/18 

Date 

2!03 
2/03 
2/13 
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EM-9 Organics on Charcoal 

ccont) 

Tetrachloroethylene (cont) 

81 24 
73 22 
60 18 
69 21 

cv = 104 • 10 ug/t<.OO 

2128 
4/07 
4/07 
5!15 

Result Unc:er. Date 

84 
75 

25 
23 

cv • 105 • 10 ug/t..OO 

Result u~ 

120 40 

cv = 110. 11 ug/t..OO 

Result Uncer. 

96 29 
63 19 
81 24 
92 28 

cv = 112. 11 ug/t..OO 

Result _unc:er. 

120 40 

cv s 120 t 12 ug/tlile 

12(17 
12117 

Date 

9/30 

Date 

2/03 
4/07 
6(16 
6/16 

Date 

9/30 

Result Uncer Date 

~ . 
1W ~ 

~ ~ 

cv s 121 t 12 ug/tl.be 

2/03 
2/07 
2/12 

Result Unc:er. Date 

110 
90 

30 
27 

cv • 125 • 12 ug(t..OO 

6/16 
6/16 

Resu.lt Un!:..~_r. Date 

120 
1~ 

40 
40 

cv • 126 • 13 ug/t..OO 

7/14 
9/30 

Result Uncer Date 

140 
120 
150 

40 
40 
50 

cv • 128 • 13 ug/tlotlo 

9/30 
9/30 
91~ 

Result Uncer. Date 

110 30 12117 

Tetrachloroethylene (cont) 

cv = 132 • 13 ug/t..OO 

Result Uncer. 

110 30 
130 40 

CY = 135 t 14 ug/tlbe 

Result Uncer. 

140 40 
140 40 

cv :& 139 t 14 ug/tl.be 

Date 

6(16 
6/25 

Date 

6/23 
9/30 

Result Uncer. Date 

100 30 10/17 

cv • 140 • 14 ug/t..OO 

Result uncer. Date 

69 
75 

150 
140 
160 

21 
23 
50 
40 
50 

cv s 143 t 14 ug/tli:le 

4/07 
5/15 
9/30 
9/30 
9(30 

Result Uncer. Date 

140 40 5/26 

cv z 151 t 15 ug/tli:le 

Result Uncer. Date 

120 40 12/17 

cv = 168 t 17 ug/ttbe 

Result Unc-.F. Date 

170 50 9/30 

cv • 182 t 18 ug/ttbe 

Result Uncer. Datt 

190 
210 

Toluene 

60 
60 

9/30 
9/30 

92GAU 0 1 GOO$ 

cv • 0.49 • 0.049 11111/t..OO 

Result uncer. Date 

0.41 0.011 7/14 

cv • 0.98 • 0.098 nvtt..oe 

Result Uncer. Date 

0.87 0.17 7/14 

cv • 1.2135 • 0.1567 11111/tl.tlo 

Resylt Unc:er. Dote 

1.2 0.2 7/14 

TABLE E-IV (cont) 

Toluene (cont) 

cv = , .47 t 0.1 mg/tl.be 

Result uncer. 

1.3 0.3 

Toluene 
91GAU 01 

cv = 52 • 5 ug(tlbe 

Resu_l t Uncer. 

48 14 
59 18 
39 12 

cv = 54 • 5 ug(tlbe 

Result Uncer. 

61 18 

cv s 62 1 6 ug/tl.be 

Result Uncer. 

68 20 

cv = 63 • 6 ug/tlbe 

Result 

72 
38 

Uncer. 

22 
11 

cv s 65 t 6 ug/tl.be 

Result 

53 
68 

Uncer. 

16 
20 

cv ill 66 t 7 ug/tube 

Date 

7/14 

PTGC 

Dat_e 

10/17 
10/17 
12117 

Date 

9/30 

Date 

5/18 

Date 

9/30 
10/07 

Date 

2/13 
7/14 

Result uncer. Date 

50 
47 

15 
14 

cv • 73 • 7 ug(t..OO 

Result uncer. 

~ 23 
~ 23 
M ~ 

CV • 74 t 7 ug/ttbe 

2103 
4/07 

Date 

5/07 
5/07 
5(18 

Result Uncer. Date 

83 
86 
70 

25 
26 
21 

cv :II 76 t 8 ug/tiJ:Ie 

Result 

82 
90 
85 

100 

Uncer. 

25 
27 
26 
30 

9(30 
9(30 

10(07 

Date 

2/13 
8/04 
9(30 
9!30 

Toluene (cont) 

cv • 77 • 8 ug/t..OO 

Result Uncer. 

59 18 
51 15 

cv s 81 t 8 ug/ti.A:Je 

Result Uneer. 

57 17 

cv = 83 :t: 8 U9/tl.be 

Date 

2128 
5/15 

Date 

2113 

Result Uncer Date 

77 23 5/18 

cv :II 84 t 8 ugjtlbe 

Result Uncer. Date 

w 29 
90 v 

110 30 
82 25 

cv • 86 t 9 ug/tlbe 

9/30 
9/30 

12/17 
12117 

Result Uncer. Date 

71 
54 
57 

21 
16 
17 

cv = 87 • 9 U9/t..OO 

Result unc~. 

110 3D 

cv ;a 88 t 9 ugJtlbt 

2107 
2/12 
2!12 

Date 

91~ 

Result Uncer. Date 

61 
51 
48 

19 
15 
14 

cv • 94 • 9 ugttlotlo 

2/28 
4/07 
4/07 

Result Uncer. Pete 

67 
97 
94 

110 
110 
86 
83 

20 
29 
28 
3D 
3D 
26 
25 

cv • 97 t 10 utltube 

1/13 
5/18 
5/18 
9/30 
9/30 

12117 
12/17 

Resylt Uneer. oau 

66 
77 

20 
23 

cv • 98 • 10 ug(tlotlo 

2!13 
2113 

Rnult Unc:tr. ptte 

130 40 9/30 

Toluene (eont) 

cv • 99 :t: 10 U9/t\.i)e 

Result Uncer. 

68 20 

cv • 104 • 10 ug/t..OO 

Result 

91 
100 

Uncer. 

27 
30 

cv = 105 • 10 ugtt..OO 

Date 

2103 

Date 

6/16 
6/16 

Result uncer. Date 

1~ 
110 

40 
3D 

cv • 109 t 11 ug/tube 

Result 

120 
100 
81 

110 

Un(::~tt. 

40 
30 
24 
30 

cv s 110 t 11 ug/tl.be 

9/30 
9/30 

Date 

6/23 
7/22 
9/30 
9/30 

RHul t Uncer. pate 

63 
75 
93 
68 
63 
65 

19 
23 
28 
20 
19 
~ 

cv = 114 t 11 ug/tlbe 

2103 
2/03 
2!03 
2/13 
5/15 
5/15 

Result uncer. Date 

1~ 
110 

40 
30 

cv • 116 • 12 ug(tlotlo 

6/16 
6/16 

Result Uncer Date 

100 3D 12/17 

cv • 120 • 12 ug/tlotlo 

Result !Jncer. Pete 

85 
67 

26 
20 

cv • 125 • 12 ug/tlotlo 

2/28 
5/15 

R!fS.!lt Uncer. Date 

120 
120 

40 
40 

cv • 126 • 13 ug/tlotlo 

6/16 
6/25 

Rnutt lkgr. Datt 

140 
140 
150 

40 
40 
50 

9/30 
9/30 

10/17 

Toluene ccont) 

cv = 130 t 13 ug/tl.be 

Result Unc~. 

M 26 
~ ~ 

86 N 
75 23 

cv = 131 • 13 ug/t..OO 

Result Uncer. 

1~ 40 
~ m 
100 ~ 

cv :1: 135 t 14 ug/tl.be 

Re$YJt Uncer. 

140 40 

cv = 136 • 14 ugltLi>e 

Date 

2103 
2/07 
2/12 
5!15 

Date 

8/07 
9/30 
9/30 

Dat_e 

5!26 

Result Uncer. Date 

160 50 9/~ 

160 50 12117 

cv :1: 140 t 14 ug/tl.tle 

Resylt uncer. Date 

100 30 2!28 

cv • 142 • 14 ug/t..OO 

Res1.1lt uncer. Date 

160 50 9/30 

cv :1: 147 t 15 UQ/tl.tle 

Result Unc.er. Date 

170 50 9/30 

cv :1: 158 t 16 ug/tl.tle 

Ret_ult Uncer. Da_te 

170 
1~ 

50 
50 

1,1 ,2· Trfchloro-1, 2,2-
trffluoroethene 

9/30 
9/30 

92GAU 01 GCIOS 

cv • 145 t 15 ug/tl.tle 

Result Unser. Date 

130 30 8/11 

cv • 174 t 17 ug/tl.tle 

Reaul t Uncer. Due 

170 30 8/11 



> , , .. 
::l 
Q. 
)(" 

t<:l 

t<:l 
I ..... ..... 

"" 

EM~9 Orgw"~tca on Charcoal 
(cont) 

1,1, 1·Trichloroeth..e 
92GAU 01 

cv • 75 • 8 ug/tiD 

GCIIS 

Result Uncer. Date 

68 14 3/02 

cv • 822 :t 82 ug/tl.be 

Rnul t Uncer. Date 

900 11!0 1/10 

cv • 847.4 • 106.2 uattiD 

Result l..focer. Date 

860 170 1/10 

cv. 1.23 • 0.12 IO!IItiD 

Result Ync•r. Date 

1.2 0.2 1/10 

cv = 1.85 t 0.18 Jig/tube 

Result Uncer. Date 

1.8 0.4 

1,1, 1·Trichloroethane 
91GAU 01 

cv = 52 • 5 ug/tiD 

Resull_ __ ~r. 

27 
28 
43 

8 
8 

13 

cv • 59 t 6 ug/tl.be 

1/10 

PTGC 

Date 

10/17 
10/17 
12117 

Resyl t uncer. Date 

46 14 9/30 

cv = 63 t 6 ug/tl.be 

Result uncer. Date 

86 
81 
27 

26 
24 
8 

cv = 64 • 6 uattiD 

Result__ ___ unc..t_r. 

57 17 
64 19 
65 20 

cv = 66 • 7 ug/tiD 

Result 

47 
44 

Uncer. 

14 
13 

5/28 
8/07 

10/07 

Date 

2/07 
2/13 
2113 

Date 

2/03 
4/07 

1,1,1·Tr-iehloroeth.,. (cont) 

cv • 69 • 7 ug/tiD 

Result Unc:er. Date 

48 
50 

14 
15 

cv • 74 • 7 UQ/tiD 

9/30 
9/30 

Result Uncer. Pete 

62 
110 
61 
62 
41 
53 

19 
30 
18 
19 
12 
16 

cv • 75 t 8 ug!t!,j)e 

2103 
7/14 
9/30 
9/30 
9/30 

10/07 

Result Uncer. Date 

100 30 5/18 

cv • n t a uatt...oe 

Result Uncer. Date 

55 
52 

17 
16 

cv = 79 • 8 ug/tiD 

Result Uncer. 

61 18 
61 18 

cv • 83 t 8 ug/ttbe 

2/28 
5/15 

Date 

9/30 
9/30 

Result Uncer. Date 

81 
81 
77 

24 
24 
23 

CV=84t8 ua/tiD 

2/13 
2/13 
2/13 

Result Uncer. Date 

120 
69 
64 

40 
21 
19 

cv = 86 • 9 ug/tiD 

RHu_l t Uncer. 

~ ~ 
~ 17 

120 ~ 

cv • 88 t 9 ug/tlbe 

Result Uncer. 

62 19 
" 17 51 15 

cv = 89 • 9 ug/tiD 

8/07 
12/17 
12/17 

Date 

6/16 
6/16 
6/25 

Date 

2128 
4/07 
4/07 

Result Uncer. Date 

63 
61 

19 
18 

9/30 
9/30 

TABLE E-IV (cont) 

1,1, 1-Trichloroethene (cont) 

cv • 92 • 9 ug/tiD 

Result Unc:er. Date 

70 
82 

21 
25 

cv • 94 t 9 ug/t\be 

2/03 
2/13 

Result uncer Date 

76 
72 

23 
22 

cv = 91 t: 10 ug/tli:le 

12/17 
12/17 

Result uncer. _ Date 

130 
150 

40 
50 

cv = 99 t: 10 ug/tube 

5126 
6116 

Result Uncer. Date 

72 
88 
71 

22 
26 
21 

CV a 100 t: 10 ug/tube 

Result uncer. 

83 25 
81 24 

cv • 108 t: 11 ug/tube 

Resul1_ uncer. 

86 u 
rn ~ 
1W W 

cv. 110 t: 11 ug/tube 

Result 

73 
110 
66 
69 

uncer. 

22 
30 
20 
21 

cv = 116 • 12 ug/tobe 

Result uncer. 

110 30 

cv = 118 • 12 ug/tobe 

Result Uncer. 

160 50 

cv = 119 • 12 ug/tobe 

Result_ Uncer. 

84 25 
88 26 

cv = 120 t: 12 ug/tlbe 

Result 

84 
67 

Uncer. 

25 
20 

2/03 
9/30 
9/30 

Date 

2/03 
2/12 

Date 

1/13 
5118 
6/03 

Date 

2/03 
2113 
5/15 
5/15 

Date 

12117 

Date 

6116 

Date 

9/30 
9/30 

Date 

2128 
5/15 

1,1, 1·Trtchloroeth.,. (cont) 

cv • 124 • 12 ug/tiD 

Result Uncer. Date 

150 50 5/U 

cv • 126 t 13 ug/tLDI 

Result Uncer. Date 

170 
120 
100 

50 
40 
30 

cv z 129 t 13 ug/tLDI 

7/14 
9/30 

10/17 

Result Uncer. Date 

160 
170 
120 

50 
50 
40 

cv • 130 • 13 ug/tiD 

Result Uncer. 

88 
75 

26 
23 

cv • 136 • 14 ug/tiD 

Result__ Unc.er. 

11!0 w 
120 ~ 
120 ~ 

cv • 139 t: 14 ug/ti.Ce 

5/07 
5/07 
9/30 

Date 

2103 
5/15 

Date 

6/23 
9/30 

12/17 

Result uncer. Date 

120 40 9/30 

cv • 140 t: 14 ug/ti.Ce 

Result Uncer. Date 

w ~ 
~ w 
1~ w 

cv • 148 • 15 uatt~D 

2128 
5/18 
5/28 

Result Uncer. Date 

110 
140 

Trichloroethene 

30 
40 

9/30 
9/30 

92GAU 0 1 GCIIS 

cv = 430.5 • 60 UQ/tiD 

Result Uncer. Date 

31!0 1!0 1/10 

cv = 817 • 82 ug/tiD 

Result Uncer. Date 

770 150 10/15 

Trichloroethene (cont) 

cv • 828 t: 83 ug/t\be 

Result Uncer Date 

890 11!0 1/10 

cv. 0.7711 t: 0.162 mg/ti.Dt 

Result uncer. Date 

o. 76 0.15 10/15 

cv • 1.22 • 0.12 oatt~D 

Result uncer. Date 

1.2 0.2 10/15 

cv • 1.24 • 0.12 oatt~D 

Result Uncer. Date 

1.3 0.3 

cv •1.74 • 0.17 oatt~D 

Result Uncer. 

1.7 0.3 

cv. 1.86. 0.19 11111/tiD 

Res_ul t Uncer. 

1.8 0.4 

Trichloroethene 
91GAU 01 

cv • 56 t: 6 ug/tl.b 

Res_ul t Uncer. 

63 19 
49 15 

cv • 61 t: 6 ug/ti..Ce 

1/10 

Date 

10/15 

Date 

1/10 

PTGC 

Date 

6/23 
12/17 

Result Uncer. Date 

70 
68 

21 
20 

cv = 66 • 7 ug/tiD 

Result ~-'-'"· 

44 13 
51 15 
45 14 
49 15 

cv = 67 • 7 ug/tiD 

Result uncer. 

73 22 
55 17 
48 14 

CV a 71 t: 7 ug/tl.tl! 

Result 

79 
83 

unc:er. 

24 
25 

9!30 
9/30 

Date 

2103 
2/28 
5115 
5/15 

Date 

5/26 
12/17 
12/17 

Date 

9/30 
9/30 

Trichloroethene (eont) 

cv .. 74 t: 1 ug/tlbe 

Result unc:er. Date 

62 19 

CV a 77 t: 8 ug/tube 

Result Uncer. 

45 14 

cv z 18 t: 8 ug/tl.be 

Result_ Ul'l[C;er~ 

1!0 ~ 
~ u 
72 n 
70 ~ 

cv • 19 t: 8 ug/tlbe 

Result 

91 
87 

110 

Unce_r. 

27 
26 
30 

cv .. 81 t: 8 ug/tube 

Result Unce_r. 

84 25 
100 30 
95 ~ 

cv • 87 t: 9 ug/tlbe 

Result Uncer. 

87 26 

cv • 88 • 9 ug/tiD 

2/13 

Date 

4/07 

Date 

6/16 
6/25 

12/17 
12/17 

Date 

8/04 
9/30 
9/30 

Date 

9/30 
9/30 
9/30 

Date 

2/13 

Result Uncer. Date 

63 
55 

19 
17 

cv • 89 • 9 ug/tiD 

2/28 
4/07 

Result Uncer. Date 

99 
97 
99 
72 

30 
~ 
30 
22 

cv • 90 t: 9 ug/tube 

Result Uncer. 

110 30 

cv = 91 • 9 ug/tiD 

Result Uncer. 

100 30 

cv ::1 93 t: 9 ug/tl.be 

Result Uncer. 

77 23 

5/07 
5/26 
6/03 

10/17 

Date 

8/07 

Date 

9/30 

Date 

2/13 
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EM-9 Organics on Charcoal 
(cont) 

Trichloroethene Ccont) 

cv = 99 t 10 ug/tlbe 

Result 

75 
91 
80 
82 

Uncer. 

23 
27 
24 
25 

cv = 100 :t 10 ug/tlbe 

R_r:sult 

78 
99 
70 
86 

Uncer. 

23 
30 
21 
26 

cv = 101 t 10 UQ/tlbe 

Result Uncer. 

120 40 
110 30 

cv = 102 t 10 UQ/tlbe 

Result uncer. 

130 40 

cv = 110 :t 11 ug/tube 

Result 

63 
99 
97 
66 
69 

Uncer. 

25 
30 
29 
20 
21 

cv = 111 t 11 ug/tlbe 

Result 

120 
110 
130 

Uncer. 

40 
30 
40 

cv. 113 t 11 UQ/tl.Oe 

Date 

2/03 
2!07 
2/12 
2/12 

Date 

1/13 
6/16 

10/07 
10/17 

Date 

9{30 
9!30 

Date 

9!30 

Date 

2/03 
2/13 
2/13 
4/07 
5/15 

Oa_te 

5/18 
5/28 
9!30 

Result Uncer. ______D_tte 

120 
110 

40 
30 

cv = 120 t 12 ug/tlbe 

9!30 
9!30 

Result Unc:er. Date 

100 
120 
99 

30 
40 
30 

cv • 121 • 12 ug/tlbe 

2/03 
2/03 
2/13 

Result Uncer. Date 

140 40 9/30 

Trichloroethene (cont> 

cv = 122 t 12 ug/tt.be 

Result 

130 
63 

Uncer. 

40 
19 

cv = 124 t 12 ug/tlbe 

Result Uncer. 

160 50 

cv = 130 t 13 ug{tlbe 

Result Unc:er. 

98 29 

cv = 131 t 13 ug/tlbe 

Result Uncer. 

140 40 
110 30 

cv = 133 t 13 ug/tlbe 

Date 

5/07 
10/17 

Date 

8{07 

Date 

2/28 

Date 

9{30 
9/30 

Result Uncer. Date 

140 
150 
120 
110 

40 
50 
40 
30 

cv = 136 • 14 ug/tlbe 

Result 

150 
160 

Uncer. 

50 
50 

CY '"' 140 t 14 ug/tl.Oe 

5/18 
6/16 

12/17 
12/17 

Date 

5/28 
9!30 

Result Uncer. Date 

100 
72 

30 
22 

cv = 144 • 14 ug/tlbe 

Result Uncer. 

1~ ~ 
130 40 
~ 40 

cv :1: 147 t 15 ug/ti.Dt 

2/03 
4/07 

Date 

5/28 
6/16 

10/07 

Result Unc:er. Date 

160 
180 
160 

50 
50 
50 

cv • 150 • 15 ug/tlbe 

7/14 
8/04 
9/30 

Result Uncer. Date 

130 40 2!07 
110 40 2/12 

cv • 155 :t 16 ug/tube 

Result uncer. Date 

120 40 12/17 

TABLE E-IV (cont) 

Trichloroethene (cont) 

cv = 162 :t 16 ug/tube 

Result Uncer. 

200 60 

CV = HO :t H ug/tl.be 

Result Uncer. 

96 29 
180 50 

1,2,4-Trimethylbenzene 
92GAU 01 

cv = 76 t 8 UQ/tube 

Result Uncer. 

81 16 

cv = 81 :t 8 ugjtlbe 

Result Uncer. 

75 15 

1 ,2,4-Trimethylbenzene 
91GAU 01 

CV = 51 :t 5 ug/tube 

Result Uncer. 

45 14 

cv = 60 :t 6 ug/tube 

Result Uncer. 

52 16 

cv 11 61 :t 6 U9/tube 

Result Uncer. 

55 17 
37 11 

cv = 62 • 6 ug/tlbe 

Result 

53 
52 

Uncer. 

16 
16 

CV a 68 :t 1 ug/tl.be 

Result 

53 
55 

Unc:er. 

16 
17 

cv ;I 70 :t 1 ug/tube 

Result Uncer. 

89 27 

cv • 71 • 7 ug/tlbe 

Date 

9{30 

Date 

2103 
6/23 

GCMS 

Date 

11/05 

Date 

11/05 

PTGC 

Date 

12{17 

Date 

2!13 

Date 

10/07 
10/17 

Date 

9{30 
9!30 

Date 

5!28 
8!07 

Date 

2!13 

Result Uncer. Date 

32 10 10/17 

1,Z,4-Trimethylbenzene (cont) 

cv = n :t 7 ugttube 

Result 

71 
55 

Uncer. 

21 
17 

cv = 75 • 8 U9/tlbe 

Resut t Uncer. 

58 17 

cv = 79 :t 8 ugjtlb! 

Result Uncer. 

63 19 
54 16 
75 23 
44 13 

cv = 80 :t 8 ug/tube 

Result 

73 
44 
48 

Uncer. 

22 
13 
14 

cv = 81 • 8 ug{tlbe 

Result Uncer. 

38 11 

cv = sz :t 8 ug/tube 

Result Uncer. 

ro ~ 
~ . 
M n 

cv = 90 :t 9 ugjtube 

Result Uncer. 

~ 20 
75 n 
~ . 

cv = 91 :t 9 ug/tlbe 

Result 

74 
82 

uncer. 

22 
25 

cv = 93 :t 9 ug/tli:le 

Date 

9{30 
9{30 

Date 

2/13 

Date 

7/14 
9{30 
9!30 
9!30 

Date 

2!07 
2/12 
2/12 

Date 

10/07 

Date 

9{30 
9!30 
9/30 

Date 

2/13 
2/13 
8{07 

Date 

10!17 
12/17 

Result Uncer. Date 

90 27 

cv s 100 :t 10 ug/tlbe 

Result 

ro 
90 
66 

Uncer. 

21 
27 
20 

9130 

Date 

2/03 
2/03 
2!13 

1,2,4-Trimethylbenzene (cont} 

cv = 102 :t 10 ug/tl.be 

Result Uncer. 

85 
87 

26 
26 

cv = 103 t 10 ug/tl.be 

Res_ult Uncer. 

91 27 
63 25 

cv = 112 t 11 ug/tube 

Result Uncer. 

88 26 

cv = 113 t 11 ug/tlbe 

Result Uncer. 

110 30 

cv = 120 t 12 ug/tlbe 

Date 

12/17 
12/17 

Date 

9!30 
9/30 

Date 

10/07 

Date 

9!30 

Result Uncer. Date 

88 26 
n 24 

cv = 122 t 12 ug/tlbe 

Result Uneer. 

62 
68 

19 
20 

cv = 124 :t 12 ug/tube 

2!07 
2/12 

Date 

10/07 
10/17 

Result Uneer. Date 

110 30 9/30 

cv s 134 t 13 ug/tube 

Result Uneer. 

110 30 
100 30 

cv = 136 • 14 ug/tlbe 

Result Uncer. 

110 
120 

30 
40 

cv = 147 :t 15 ug/tube 

Date 

9/30 
9/30 

Date 

7/14 
9/30 

Result Uncer. Date 

130 
110 

40 
30 

cv s 165 :t 16 ug/tube 

61n 
9!30 

Result uncer. Date 

1ro 50 9!30 

o-Xylene 
92GAU 01 GCMS 

cv = 0.534 ' 0.053 mg/tlbe 

Result Uncer. Date 

0.46 0.09 7/14 

cv = 1.0Z7 t 0.1471 mgftl.be 

Result Uncer. Date 

0.2 7!14 

cv = 1.07 :t 0.1 mg/tl.be 

Result Uncer. Date 

0.82 0.16 7/14 

cv = 1.6 t 0.2 mg/tube 

Result Uncer. Date 

1.3 0.3 7/14 

Mixed-Xylenes (o + m + p) 
91GAU 01 PTGC 

cv = 52 t 5 ug/tube 

Result Uncer. 

56 17 

cv = 54 t 5 ug/tl.be 

Result Uncer. 

51 15 

cv = 58 :t 6 ug/tube 

Result Uncer. 

53 16 

cv = 63 t 6 ug/tlbe 

Result Uncer. 

46 14 
67 20 
n 23 

cv = 64 • 6 ug/tlbe 

Result Uncer. 

60 18 
65 20 
74 22 

cv = 67 t 7 ug/tlbe 

Result Uncer. 

45 14 
47 14 

cv • 68 t 7 ug/tube 

Result Uncer. 

47 14 

Date 

12/17 

Date 

9130 

Date 

9{30 

Date 

2/13 
12/17 
12!17 

Date 

5!26 
9!30 
9/30 

Date 

5/15 
5!15 

Date 

2!28 



> 
't:l 
't:l .. 
::l 
a. 
)(' 

trJ 

trJ 
I .... .... 

"" 

EM·9 Orpni cs on Charcoal 
(cont) 

Mixed-Xylenes (O + • + p) 
ccont> 

cv = 69 • 7 ug{tl.tle 

Result Uncer. J)ate 

64 19 7/14 

cv • 74 ~ 7 ug/tlbe 

Result Uncer. Date 

48 
35 
76 
77 

14 
10 
23 
23 

cv = 75 t: 8 ug/tlb! 

2/03 
2/12 

12117 
12/17 

Result Uncer. Date 

74 
76 
n 

22 
23 
22 

cv z 79 t: 8 ug/tl.i::le 

Result _Unce_r. 

50 15 
52 16 

cv • 80 :t 8 ug/tt.Oe 

6/16 
6!25 
9/30 

o.ete 

5/15 
5/15 

Result Unc:er, Date 

86 
76 

26 
23 

cv = 81 • 8 ug/tube 

Result Uncer. 

90 27 

cv = 84 • 8 ug/tube 

Res_y_l.t_ __ ~er. 

47 
80 

14 
24 

cv = 86 • 9 ug{tl.tle 

8/04 
9/30 

Dt.te 

9/30 

Date 

2107 
10{17 

Result Uncer. Date 

73 22 
90 27 
68 20 
75 23 

cv = 89 • 9 ug{tube 

Result Uncer. 

59 18 

cv = 92 • 9 ug{tube 

5{07 
5{26 
6{03 
9/30 

Date 

2!28 

Result Uncer. Date 

91 27 9/30 

Mixed-Xylenes Co + • + p) 
(cont) 

cv z 94 t: 9 UQ/tube 

Result Uncer. Date 

59 
77 
64 
64 
88 

18 
23 
19 
19 
26 

cv • 96 t 10 ug/tlbe 

RHul t Uncer. 

110 
89 
91 

30 
27 
27 

cv = 97 • 10 ug{tube 

2113 
2/13 
2113 

10/07 
10/17 

Date 

9{30 
9{30 
9/30 

Result Uncer. Date 

70 
73 

21 
22 

cv = 99 • 10 ug{tube 

1/13 
6/16 

Result Uncer. Date 

100 30 9{30 

cv = 100 • 10 ug/tube 

Result Uncer. Date 

66 
62 

20 
19 

cv = 104 t: 10 ug/tl.be 

4/07 
5115 

Result Uncer. Date 

110 30 

cv • 107 • 11 ug{tube 

Result _ uncer. 

100 
99 

110 

30 
30 
30 

cv = 108 • 11 ug{tube 

Res.u_l t _ uncer. 

79 24 
88 26 

cv = 110 • 11 ug/tube 

Result Uncer. 

~ ~ 
57 17 
58 17 

cv = 115 • 12 ug/tube 

9{30 

Date 

9{30 
9{30 
9{30 

Date 

5{18 
5{28 

Date 

2/03 
4{07 
5{15 

Result Uncer. Date 

110 
96 
81 
96 

30 
29 
24 
29 

6{23 
7/22 
9{30 
9{30 

TABLE E-IV (cont) 

Mixed-Xylenes (o + • + p) 
(cant> 

cv :ill 116 t: 12 ug/tl.be 

Result Uncer. Date 

56 17 10{17 

cv = 118 • 12 ug{tube 

Result Uncer. _Date 

97 29 

cv • 120 • 12 ug{tube 

Result 

n 
160 

.unc_er. 

22 
50 

cv • 126 t: 13 ug/tlbe 

Result 

140 
130 

Uncer. 

40 
40 

cv • 128 :t: 13 ug/tlbe 

Result Uncer. 

120 40 

cv :. 129 :t 13 ug/tlbe 

Result Uncer. 

99 30 
140 40 

cv z 130 :1: 13 ug/tl.Oe 

Rel.Y.lt Uncer. 

110 
100 
79 

30 
30 
24 

CV = B6 t 14 ug/tl.be 

Result Uncer. 

130 40 

cv = 138 '- 14 ug{tube 

5{07 

Date 

2103 
2113 

Date 

12/17 
12117 

Date 

9/30 

D_ate 

5/18 
6/16 

Date 

2/07 
2113 
2128 

Date 

10{07 

Result Uncer. Date 

130 
160 
89 

40 
50 
27 

cv z 139 :1: 14 ug/tube 

Result 

140 
160 

Uncer. 

40 
50 

cv = 140 • 14 ug/tube 

Result 

65 
66 

100 
110 

Uncer. 

20 
20 
30 
30 

8{07 
9{30 
9{30 

Date 

9{30 
9{30 

Date 

4/07 
5{15 
5{28 
6116 

Mfxed·Xylenn (o + • + p) 
(cant) 

cv • 147 • 15 ug{tube 

Result Uncer. 

140 40 

cv • 150 • 15 ug{tl.tle 

RetJult Uncer. 

86 
140 

26 
40 

cv • 160 • 16 ugttube 

Date 

12/17 

Dtte 

2/04 
9{30 

Result Uncer. Dtte 

94 28 2/03 

cv • 170 • 17 ug{tube 

Result Uncer. Date 

93 
120 

28 
40 

cv • 190 :1: 19 ug/tl.be 

2103 
2/28 

Result uncer. pate 

100 30 4{07 

cv • 200 • 20 ug{tube 

Result uncer. Date 

100 30 

cv • 210 • 21 ug/tube 

Resu.l t uncer. 

160 50 

cv = 220 • 22 ugttube 

Result uncer. 

150 
100 

50 
30 

EM-9 Organics on 
Formaldehyde Tube 

Formaldehyde 

4!07 

Date 

2!03 

Dat_e 

2{03 
4!07 

92GMI 01 GCIIS 

cv ,. 8 t 0.8 ug/tlbe 

Result Uncer. Date 

9.9 5{21 

cv = 25 t 2 ug/tl.be 

Result Uncer. Date 

21 12116 

Fo,..ldetr;de Ccont) 

cv = 27 • 3 ugttube 

Result Uncer. Date 

24 

cv = 40 :1: 4 ug/tlbe 

Res_ul t Uncer. 

39 
36 

12 
7 

cv • 41 • 4 ug{tube 

12/16 

Date 

5{21 
12/16 

Result lJneer. O!tf 

35 
35 

10 
7 

cv = 52 • 5 ug{tube 

2!21 
12/16 

Result uncer Date 

42 12 2121 

**...-.....*******'************* 
EM·9 Organics on Orbo 24 Tl.be 

**** ....... *******'******** ......... 
Acrolein 

91GAU 04 

cv = 30 • 2 ug{tube 

GCMS 

Result Uncer. _ ..QJJ:t 

22 
21 

7 
6 

EM-9 Organics on Soil 

1!06 
1/06 

Aeenajlhthene 89GAU 01 GCIIS 

cv = 0.93 • 0.09 111!1/kg 

Resutt Uncer. Date 

0.6 0.18 12116 

cv = 1.3. 0.1 lllg/kg 

Result Unc_-r. Date 

1.1 0.3 12/15 

cv. 1.4:1:0.1 mg/kg 

Result Uncer. Date 

0.86 0.26 12101 

cv • 2 • 0.2 1119/kg 

Result Uncer. Date 

1.4 0.4 11/04 

Acenaphth.-.e (cont) 

cv • 2.2 • 0.2 ..,,kg 

A:esul t Uncer. Date 

1.4 0.4 2/14 

cv ,. 2.5 :t 0.2 Ill/kg 

Result Unc:er. Dfte 

1.2 0.4 12/10 

cv • 2.6 :1: 0.3 1118/kg 

Res_u_lt !Jncer. Date 

1.6 0.5 12{03 

cv. 2.7 :1: 0.3 118/kll 

A:esul t uncer. Date 

1.9 0.6 1{03 

cv,. 3.1 :1: 0.3 IIISill/kg 

Result uncer. Date 

2.3 0.7 11{16 

cv = 3.4 • 0.3 111!1/kg 

Result U~r. Date 

2.5 0.8 12/01 

cv. 3.7 t o.4 nvtkg 

Resu_l t uncer. Date 

2.6 0.8 11!18 

cv = 3.8 t 0.4 mg/kg 

Result Uncer. Date 

2.8 0.8 3/25 

cv = 4 • 0.4 mg{kg 

Result Uncer. Date 

2.4 0. 7 11/16 

cv = 4.3 t 0.4 mg/kg 

Result Uncer. Date 

0.9 12/01 

cv = 4.6. 0.5 mg/kg 

Resul_t Uncer. Date 

2.3 0.7 12/01 

cv = 5 • 0.5 mgt kg 

Result Uncer. Date 

2.4 0. 7 12102 
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EM·9 Organics on Soil 
(cont) 

Acetone 
89GAU 01 

cv = 79 ' 8 ug/kg 

RHult Unc_er. 

41 12 

cv = 82 ' 8 ug/kg 

Result Unc_er. 

53 16 

cv = 85 t 9 ug/kg 

Result U~er. 

51 15 

cv = 109 ' 11 ug/kg 

PTGC 

Date 

10/30 

Date 

11/03 

Date 

10/06 

Result Uncer. Date 

46 14 9/03 
35 11 10/29 

110 30 11/03 

cv = 112 t 11 ug/kg 

Result Uncer. Date 

56 17 2/06 

cv = 113 t 11 ug/kg 

Result Unc:er. Date 

52 16 10/23 

CV a 115 t 12 ug/kg 

Result 

120 
30 
47 
53 

Unc:er. 

40 
9 

14 
16 

cv • 116 t 12 ug/klil 

Date 

9/11 
9/21 

10/21 
11/24 

Result Uncer. pate 

58 17 

cv • 117 ' 12 ugfkg 

Result 

51 
< 20 

Unc:er. 

15 

CV • 120 ' 12 UV/kg 

11/25 

Date 

4/15 
8/18 

Result Uncer. Dtte 

42 
64 
42 

13 
19 
13 

1!31 
2/06 
8/24 

Acetone ( cont) 

cv = 121 t 12 ug/kg 

Result Uncer. Date 

35 11 9/11 

cv = 122 ' 12 ug/kg 

Resut t Uncer. Date 

100 30 9/18 

cv = 125 ' 13 ug/kg 

Resul_t uncer. Date 

48 14 9/21 

cv = 127 :t 13 ugjkg 

Result Uncer. Date 

29 10/27 

cv = 130 ' 13 ug/kg 

Result Uncer. Date 

81 24 8/18 

cv = 131 :t 13 ugjkg 

Result Uncer. Date 

84 25 6/10 

cv = 132 :t 13 ugjkg 

Result Uncer. Date 

63 19 2/06 

cv • 137 :t 14 ugjkg 

Result Unc:er. Date 

38 11 9/11 

cv s 140 t 14 ugjkg 

Result Uncer. Date 

79 24 6/09 

cv • 142 ' 14 ug/kg 

Result Uncer. Date 

26 
38 
74 

8 
11 
22 

cv = 144 t 14 ug/kg 

10/27 
10/27 
11/03 

Result Uncer. Date 

75 23 11/04 

cv • 145 ' 14 ug/kg 

Result uncer. Date 

73 22 2/06 

TABLE E-IV (cont) 

Acetone (cont) 

cv = 146 t 15 ug/lc.g 

Result Uncer. 

43 13 

cv = 149 ' 15 ug/kg 

Result 

90 
79 

Unc:er. 

27 
24 

cv = 152 ' 15 ug/kg 

Result Uncer. 

59 18 

cv = 158 ' 16 ug/kg 

Result _Uncer. 

56 17 

cv = 160 ' 16 ug/kg 

Date 

6!10 

Date 

2/11 
9/21 

Date 

11/30 

Date 

9/14 

Result Uncer. Date 

100 30 6/09 
59 18 6/10 
73 22 6/17 

cv = 166 ' 17 ug/kg 

Resut t Uncer. Date 

88 26 10/23 

cv = 168 ' 17 ug/kg 

Result Uncer. Date 

54 16 10/26 
52 16 11/03 

Aniline 
89GAU 01 GCMS 

cv. 1.1 t 0.1 mg/lc.g 

Result Uncer. Date 

< 0.33 12/16 

cv • 1.5 :t 0.2 mg/lc.g 

Result Uncer. Date 

< 0.33 12/15 

cv :=II 1.6 :t 0.2 mg/kg 

Res:ul t Unc:er. Date 

< 0.33 12/01 

cv • 2.4 :t 0.2 mg/lc.Q 

Reaul t Uncer. Date 

< 0.33 11/04 

Aniline (cont) 

cv = 2.9 ' 0.3 mg/kg 

Result Uncer. Date 

< 0.33 12/10 

cv = 3.1 :t 0.3 mgjkg 

Result Uncer. Date 

< 0.33 12!03 

cv = 3.6 ' 0.4 mgfkg 

Result uncer. Date 

< 0.33 11/16 

cv s 4 :t 0.4 mg/lc.g 

Result Uncer. Date 

< 0.33 12!01 

cv = 4.4 :t 0.4 II'IQ/kQ 

Result Uncer. Date 

0. 75 0.23 11/18 

cv :I 4.7 :t 0.5 mgjlc.g 

Result Uncer. Date 

< 0.33 11/16 

cv = 5.1 ' 0.5 mg/kg 

Result Uncer. Date 

4.5 1.4 12/01 

cv = 5.4 ' 0.5 mg/kg 

Result Uncer. Date 

< 0.33 12/01 

cv = 5.8 ' 0.6 mg/kg 

Result Uncer. Date 

0.36 0.11 12/02 

Anthracene 
89GAU 01 GCIIS 

cv. 0.95 t 0.1 1111/kQ 

Resul_t 

0.81 
< 0.33 

~,.~nc;er__L_ ______Qate 

0.24 2/21 
3/24 

cv • 1 t 0.1 mgj'kg 

Result Uncer. Date 

0.68 0.2 4/28 

cv. 1.4. 0.1 lOg/kg 

Result Uncer. pote 

1.3 
1.2 

0.4 
0.4 

6/09 
7/02 

Anthracene (cant> 

cv = 2.81 ' 0.3 mg/kg 

Result Uncer. Date 

0.6 5/05 

cv = 3.2 :t 0.3 mgjkg 

Result Uncer. Date 

2.6 0.8 2/14 

cv = 3.43 ' 0.3 mg/kg 

Result U_ocer. Date 

0.9 7/21 

cv = 4.1 :t 0.4 l'l'lg/kg 

Result Uncer. Date 

3.5 1.1 3/25 

cv = 4.5 :t 0.4 mgjlc.g 

Result Uncer. Date 

2.6 
3.2 

0.8 
1 

cv • 5.2 ' 0.5 ... /kg 

5/13 
8/19 

Result uncer, Date 

1.2 7!21 

cv = 5.4 ' 0.5 mg/kg 

Result Uncer. Date 

3.5 1.1 2/14 

cv = 5.5 ' 0.6 11111/kg 

Result Uncer. Date 

3.3 1 4/15 

cv = 5.7 :t 0.6 ftWiii/kg 

Result Uncer. Date 

3.5 1.1 3/24 

Benzene 
89GAU 01 PTGC 

CV • 95 ' 10 UV/kg 

Result Uncer. Date 

82 25 6/10 

cv = 104 t 10 ug/ka 

Result Uneer. Date 

100 30 2/06 

cv • 113 ' 11 ug/kg 

Result Uncer Dote 

150 50 9/14 

Benzene (cont) 

cv = 114 t 11 ug/kg 

Result Uncer. 

100 30 

cv = 124 :t 12 ug/kg 

Result Uncer. 

100 30 

cv = 130 ' 13 ug/kg 

Result Uncer. 

120 40 

cv = 148 t 15 ug/kg 

Result Uncer. 

48 14 

cv = 149 t 15 ug/kg 

Result Uncer. 

240 70 

cv = 165 :t 16 ugjkg 

Result Uncer_. 

220 ?'0 

Ienzo (a] anthracene 
89GAU 01 

cv = 0.9 ' 0.09 mg/kg 

ReS:Ult uncer. 

0.78 0.23 

cv = 1.6 t 0.2 mg/kg 

Result uncer. 

1.1 0.3 
1.1 0.3 

cv • 1.9 :t 0.2 "'9/kg 

Result Uncer. 

1.3 0.4 

cv .. 2.1 :t 0.2 rng/kg 

Result uncer. 

1.5 0.1 

cv = 3.3 :t 0.3 rng/kt 

Date 

2/06 

Date 

10/27 

Date 

2/06 

Date 

10/21 

Date 

9/11 

Date 

10/23 

GCMS 

Date 

10/13 

Date 

8/31 
9!29 

Date 

9/10 

Date 

10/20 

Result uncer. Date 

1.4 
2.1 

cv • 3.6 ' 0.4 

Result 

3.2 

0.4 6/19 
0.6 9{30 

II'IQ/kt 

~tr. Date 

10120 

I 

l 
! 

l 
I 
I 
I 
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EM-9 Org.,f ca on Sof l 
<cont) .................................. 

Benzo[a]anthrecene (cont) 

cv. 4.1 t 0.4 111111/kg 

A:esul t Uncer Date 

4.2 1.3 11/20 

cv • 5.5 t 0.5 11111/kg 

Result Uncer. Date 

3.2 10/05 

cv • 6.3 :t 0.6 IIISJ/kg 

llnul t Uncer-. Date 

5.6 1.7 

Benzo [b] f l uoranthene 
89GAU 01 

cv • 2.1 t 0.2 mg/kg 

Result Uncer. 

1.5 0.5 

cv • 2.19 t 0.2 11111/kg 

Result Uncer. 

1.7 0.5 

cv • 2.5 t 0.2 lllg/kg 

Result Uncer. 

2.1 0.6 

cv = 2.8 t 0.3 mg/kg 

Result Uncer. 

1.7 0.5 

cv = 3.3 t 0.3 mg/kg 

Result Unc:er. 

2.4 0.7 

cv = 3.6 t 0.4 11111/kg 

Result Uncer. 

3.7 1.1 

cv = 3.8 t 0.4 mg/kg 

Result Uncer. 

2.3 0. 7 

cv = 4.4 t 0.4 ""/kg 

Result 

3 
2.8 
2.7 

Unce,., 

0.9 
0.8 
0.8 

11/01 

GCMS 

Date 

2/14 

Date 

12/16 

Date 

1/03 

Date 

12/03 

Date 

11/16 

Date 

3/25 

Date 

11/04 

Date 

11/16 
12/01 
12/02 

Ienzo [b] f l uor.,th.,. (cant) 

cv. 4.7 t 0.5 Ill/kg 

lliY11___ Uncer. 

3.4 

Ienzo [k] f l uoranthene 
89GAU 01 

cv • 5 :t 0.5 IIIQ/kg 

Date 

11/16 

GCMS 

Result Uncer. Date 

0.9 1/06 

Benzoic acid 
89GAU 01 

cv = 1.1. 0.1 11111/kg 

Result Uncer. 

< 0.33 

cv = 1.4 • 0.1 ""/kg 

Result Uneer. 

< 0.33 

cv z 1.5 :t 0.2 IRQ/kg 

Result Uncer. 

< 0.33 

cv :II 2.1 t 0.2 mg/kg 

Result Uncer. 

< 0.33 

cv = 2.6 t 0.3 mg/kg 

Result Uncer. 

< 0.33 

cv = 2.95 t 0.3 ""/kg 

Result Uncer. 

< 0.33 

cv = 3.6 t 0.4 ""/kg 

Result Uncer. 

< 0.33 

cv = 3.7 t 0.4 11111/kg 

Res_ul t Uncer. 

< 0.33 

cv • 4.7 • 0.5 mg/kg 

Result 

< 0.33 
0.69 

Uncer. 

0.21 

GCMS 

Date 

4/28 

Date 

6/09 

Date 

7/02 

Date 

2/14 

Date 

1/03 

Date 

5/05 

Date 

7/21 

Date 

3/25 

Date 

5!13 
8/19 

TABLE E-IV (cont) 

Benzoic acid Ccont) 

cv • 5.4 t 0.5 "'11/kg 

Result Uncer. Date 

< 0.33 7/21 

cv • 5.8 t 0.6 rna/kg 

Result Uncer. Date 

< 0.33 4/15 

B is( 2-ch l or-oethoxy >methane 
89GAU 01 GCMS 

cv = 0.98 t 0.1 ll'l!iJ/kg 

Result Uncer. Date 

0.54 0.16 4/28 

cv = 1.3 t 0.1 ""/kg 

Result Uncer. Date 

0.93 0.28 6/09 

cv = 1.4 t 0.1 mg/kg 

Result Uncer. 

0.3 

cv = 2.68 • 0.3 ""/kg 

Result Uncer. 

1.7 0.5 

cv = 3.27 t 0.3 mg/kg 

Result Uncer. 

2.8 0.8 

cv = 4.2 t 0.4 mg/kg 

Result Uncer. 

1.8 0.5 
2.4 0. 7 

cv = 4.9 t 0.5 mg/kg 

Result Uncer. 

3.4 

cv = 5.2 t 0.5 II'IQ/kg 

Result uncer. 

2.8 0.8 

Bis(2-chloroethyl )ett'l•r 

Date 

7/02 

Date 

5/05 

Date 

7/21 

Date 

5/13 
8!19 

Date 

7/21 

Date 

4/15 

89GAU 0 1 GCMS 

cv = 5.2 t 0.5 mg/k9 

Result uncer Date 

2.4 
0 ' 1/06 

Br-.ono 89GAU 01 
PTGC 

cv • 189 :t 19 ug/kg 

Result Uncer. Date 

120 40 

cv • 190 t 19 ugjkg 

Result Uncer. 

110 30 

BrOIIOChlorOfllfthane 
89GAU 01 

cv • 104 • 10 ug/kg 

Result Uncer. 

81 24 

cv = 124 • 12 ug/kg 

Result Uncer. 

150 50 

cv = 135 t 14 ug/kg 

Result Uncer. 

97 29 

cv • 162 t 16 ug/kg 

Result Uncer. 

100 30 

cv = 163 t 16 ug/kg 

Result Uncer. 

260 80 

cv • 181 t 18 ug/kg 

Result Uncer. 

< 5 

BrCJIROdi chloromethane 
89GAU 01 

cv = 84 • 8 ug/kg 

Result Uncer. 

130 40 

cv = 110. 11 ug/kg 

Result Uncer. 

99 30 

cv = 118. 12 ug/kg 

Result Uncer. 

120 40 

2/06 

Date 

1/31 

PTGC 

Date 

6/10 

Date 

9!14 

Date 

10/27 

Date 

10/21 

Date 

9/11 

Date 

10/23 

PTGC 

Date 

10/06 

Date 

6/17 

Date 

9!03 

Bra.x:ti en l orc..th.. c cont) 

cv = 120 t 12 ug/kg 

Result Unc:er. Date 

170 50 10/29 

cv = 123 • 12 ug/kg 

Result Unc:er. Date 

170 50 11/03 

cv = 124 • 12 ug/kg 

Result Unc:er. Date 

110 30 6!10 

cv = 125 t 12 ug/kg 

Resu_lt unc:er. Date 

170 50 9/18 

cv = 137 t 14 ug/kg 

Resyl t Unc:er. Date 

200 60 

cv = 151 • 15 ug/kg 

Result Unc:er. 

140 
260 

40 
80 

cv = 154 • 15 ug/kg 

Result Unc:er. 

220 70 

cv • 160 • 16 ug/kg 

Result Unc:er. 

150 50 

BrOMOfONII 
89GAU 01 

cv = 117 • 12 ug/kg 

Result Unc:er. 

120 40 

cv = 132 • 13 ug/kg 

Result Unc:er. 

100 30 

cv = 161 • 16 ug/kg 

Result Unc:er. 

150 50 

cv = 170 t 17 ug/kg 

Res_u_lt Unc:er. 

160 50 

11/03 

Date 

8/18 
11/04 

Date 

9/21 

Date 

6/09 

PTGC 

Date 

6/17 

Date 

6!10 

Date 

8/18 

Date 

6!09 

2-Butanone 
89GAU 01 

cv s 74 t 7 ug/kg 

Result Uncer. 

51 15 

cv = 77 • 8 ug/kg 

Result Uncer. 

57 17 

cv s 79 t 8 ug/kg 

Result Uncer. 

61 18 

cv = 101 t 10 ug/kg 

Result uncer. 

57 
34 
68 

17 
10 
20 

cv = 107. 11 ug/kg 

Result Uncer. 

41 
62 

12 
19 

cv. 112 t 11 ug/kg 

Result unc:er. 

53 16 

cv = 113 • 11 ug/kg 

Result Unc:er. 

120 40 

cv = 116 t 12 ug/kg 

Result unc:er. 

74 22 

cv = 117 t 12 ug/kg 

Result Uncer. 

56 17 

cv = 118 t 12 ug/kg 

Res_ul t Uncer. 

120 40 
< 20 

cv = 121 • 12 ug/kg 

Result Uncer. 

76 23 

cv = 124 t 12 ug/kg 

Result Uncer. 

43 13 

PTGC 

Date 

10/30 

Date 

11!03 

Date 

10/06 

Date 

9/03 
10/29 
11/03 

Date 

9/21 
11/24 

Date 

8!24 

Date 

9/18 

Date 

10/23 

Date 

9/21 

Date 

9/11 
10/21 

Date 

11/25 

Date 

9!11 
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EM-9 Organics on Soil 
(cont) 

2-Butanone (cont) 

cv • 125 • 12 ugjkg 

Result 

n 
99 

Unc:er. 

22 
30 

cv = 131 • 13 ug/kg 

Result Uncer. 

41 12 

cv = 132 • 13 ug/kg 

Resul_t__ ll~r. 

96 29 

cv = 134 • 13 ug/kg 

Result unc_er. 

79 24 

cv = 139 • 14 ug/kg 

Date 

4/15 
8/18 

Date 

10/27 

Date 

11/03 

Date 

11/04 

Result Unc::er. Date 

82 25 
95 29 
97 29 

cv • 140 t 14 ug/kg 

2/06 
8/18 
9/21 

Result Uncer. Date 

110 30 6/10 

cv • 141 • 14 ug/kg 

Result uncer. Date 

52 
81 

16 
24 

cv • 146 • 15 ug/kg 

9/11 
11/30 

Result uncer. Date 

61 
73 

18 
22 

cv • 150 • 15 ug/kg 

10/27 
10/27 

Result lJncer. Date 

60 
93 
82 
49 

18 
28 
25 
15 

cv • 156 • 16 ug/kg 

1/31 
2/06 
6/09 
6/10 

Result lJncer. Date 

66 
70 

20 
21 

10/26 
11/03 

2-Butanone (cont) 

cv = 163 • 16 ug/kg 

Result Uncer. 

86 
95 

26 
29 

cv z 170 t 17 ug/kg 

Result 

110 
80 

140 

uncer. 

30 
24 
40 

cv = 171 :t 17 ug/kg 

Result Uncer. 

80 24 

cv z 179 t 18 ug/kg 

Result Uncer. 

110 30 

cv • 184 • 18 ug/kg 

Result uncer. 

140 40 

n-Butytbenzene 
89GAU 01 

CV = 102 t 10 ug/kg 

Oat_e 

2/06 
9/14 

Date 

6/09 
6/10 

10/23 

Date 

6/17 

Date 

2/06 

Date 

2/11 

PTGC 

Result Uncer. Date 

110 30 2/06 

cv = 112. 11 ug/kg 

Result Uneer. Date 

110 30 2/06 

cv • 120 • 12 Ull/kg 

Resu l t lb:fr • Date 

120 40 

sec·Butylbenzene 
89GAU 01 

cv • 163 • 16 Ull/kg 

2106 

PTGC 

Result Uncer. Date 

120 40 2/06 

cv • 170 • 17 Ull/kg 

Result Uncer. Datt 

110 30 1/31 

TABLE E-IV (cont) 

tert ·Butyl benzene 
89GAU 01 

cv = 119. 12 ug/kg 

Result Uncer. 

150 50 

cv • 131 • 13 ug/kg 

Resul_t Uncer. 

25 

cv = 142 • 14 ug/kg 

Result Uncer. 

110 30 

Carbon dhulfide 
89GAU 01 

cv = 112 t ,, ug/kg 

Result Uncer. 

100 30 

CY = 126 t 13 ug/kg 

Result Uncer. 

120 40 

cv = 154 • 15 ug/kg 

Result Uncer. 

200 60 

cv = 170 • 17 ug/kg 

Result Unce.r_. 

150 50 

cv • 174 t 17 ug/kg 

Result uncer. 

330 100 

Carbon tetrachlodde 
89GAU 01 

cv • 150 • 15 ug/kg 

Result Unce:r. 

160 50 

CV • 151 t 15 ug/kg 

PTGC 

Date 

9/11 

Date 

10/21 

Date 

10/27 

PTGC 

Date 

6/17 

Date 

6/10 

Date 

8/18 

Date 

6/09 

Date 

11/25 

PTGC 

Date 

6/09 

Result Uncer. Date 

150 50 8/18 

cv • 166 • 17 ug/kg 

Result Uncer. Date 

220 70 4/15-

Carbon tetrachlorhie (cont) 

cv = 183 t 18 ug;kg 

Result Uncer. Date 

190 60 6/10 

4·Chloro·3-...ethylphenol 
89GAU 01 GCMS 

cv = 0.9 t 0.09 lftlil/kg 

Result Unc:er. Date 

0.9 0.27 10/13 

cv = 1.7. 0.2 ~/kg 

Result 

1.4 
1.3 

Unc:er. 

0.4 
0.4 

cv • 2 t 0.2 mgJkg 

Result 

1.2 
1.6 

Unc:er. 

0.4 
0.5 

cv s 2.2 t 0.2 mgjkg 

ResYit Uncer. 

1.2 0.4 

cv s 2.5 t 0.2 mgjkg 

Date 

8/31 
9/29 

D_ate 

2/14 
9/10 

Date 

10/20 

Resyl t Unc:er. Date 

1.7 0.5 1/03 

cv • 3.4 t 0.3 m;/kg 

Result Unc:er. Date 

1.5 
2.6 

0.5 
0.8 

cv = 3.5 • 0.4 ~/kg 

6/19 
9/30 

Result Uncer, Date 

2.6 0.8 3/25 

cv. 3.7. 0.4 ~/kg 

Result uncer Date 

0.9 10/20 

cv • 4.2 • 0.4 11111/kg 

Result Uncer. Date 

4.5 1.4 11/20 

cv • 5.7. 0.6 11111/kg 

Reaut t Uncer. Date 

1.2 10/05 

cv. 6.5 • 0.7 11111/kg 

Result uncer Date 

1.5 11/01 

4·Chloroani line 
89GAU 01 

cv • 0.9 • 0.09 ~/kg 

Resul.t Uncer. 

< 0.33 

cv = 1.6 • 0.2 mg/kg 

Resul_t 

0.43 
< 0.33 

Uncer. 

0.13 

cv. 1.9. 0.2 ~/kg 

ResuJ t Uncer. 

GCMS 

Date 

10/13 

Date 

8/31 
9/29 

Date 

0.63 0.19 9/10 

CV = 2.1 t 0.2 1119/ki 

Result Unc:er. Date 

0.42 0.13 10/20 

cv = 3.3 • 0.3 mg/kg 

Resu_l t Uncer. Date 

6/19 < 0.33 
0.84 0.25 9/30 

CV = 3.5 t 0.4 mg/kg 

Resyl t uncer Date 

0.3 10/20 

cv = 4.1 t 0.4 lllg/kg 

Result unc:er. Date 

0.39 0.12 11/20 

CV = 5.1 t 0.5 ~/kg 

Result Uncer. Date 

0.69 0.21 1/06 

cv • 5.4 t 0.5 mg/kg 

Result uncer. Date 

1.5 0.5 10/05 

cv • 6.2 • 0.6 ~/kg 

Resut t uncer. Date 

2.6 0.8 11/01 

Chlorobenz.ene 
89GAU 01 PTGC 

CV = 109 t 11 ug/kg 

Result Uncer. Date 

110 30 10/29 

cv • 110 • 11 ug/kg 

Retul t Uneer. Date 

130 40 11/03 

Chlorobenzene (cont) 

cv = 111 t 11 ug/kg 

Result Uncer. 

130 40 

cv = 113. 11 ug/kg 

Result Unc:er. 

110 30 

cv = 114 t 11 ug/k.g 

Result Unc::JH", 

130 40 

cv = 115 • 12 ug/kg 

Res_ult Unc:er. 

140 40 

cv • 146 t 15 ug/kg 

Result Uncer. 

130 40 

cv • 155 • 15 ug/kg 

Result unc~r. 

160 50 

Ch l orodi brononethane 
89GAU 01 

cv = 114 • 11 ug/kg 

Result unc-er. 

110 30 

cv = 120 • 12 ug/kg 

Date 

11/30 

Date 

10/06 

Date 

9/21 

Date 

11/24 

Date 

9/18 

Date 

11/03 

PTGC 

Date 

8/18 

Result Unc::er Date 

110 30 6/09 

cv • 121 • 12 ug/kg 

Result uncer. Date 

160 50 10/29 

cv = 122 • 12 ug/kg 

Result UJK:er. Date 

170 50 11/03 

cv • 123 t 12 ugjkg 

Result Uncer. Date 

180 50 11/30 

cv • 124 t 12 ugjk.g 

Result uncer. Date 

140 40 4/15 
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EM-9 Organics on Soil 

(eont) ............................... 
Chlo,.odibrc:woMth.,.. (cont) 

cv • 126 • 13 ugtkg 

Resut t Unc:er Date 

210 60 10/06 

cv • 127 • 13 ug{kg 

Result Uncer Qate 

210 60 9/21 

cv • 128 • 13 ug/kg 

Result Uncer. Date 

290 90 11/24 

cv = 137 • 14 ug/kg 

Result Uncer. Date 

130 40 6/10 

cv = 162 i 16 ug/kg 

Result Uncer. Date 

150 50 9!18 

cv = 1n • 17 ustks 

Result Uncer. Date 

271l 80 11/03 

Chlorofon11 
89GAU 01 PTGC 

cv = 114 :t: 11 ug/kg 

Result ~r. Da_te 

110 30 8/18 

cv • 120 • 12 ug{kg 

Result UncerJ Date 

110 30 6/09 

cv • 125 • 12 ugtkg 

Result Uncer. Date 

150 50 4/15 

cv = 183 • 18 ug{kg 

Result Uncer. Date 

130 40 6/10 

2-Chloronephthalene 
89GAU 01 

cv • 0.99 • 0.1 mg/kg 

GCIIS 

Result Unc:er. ~ate 

0.56 
0.52 

0.17 2/21 
0.16 3/24 

cv • 3.3 • 0.3 lllg/kg 

Result ~-er. Date 

1.9 0.6 2/14 

cv = 4.3 :t: 0.4 llrg/kg 

Result Uncer. Date 

2.9 0.9 3/25 

cv • 5.6 • 0.6 mg{kg 

Result ll!'M::er-. o_ate 

0.9 2!14 

cv = 5.94 • 0.6 mg/kg 

Result Uncer. Date 

2.8 0.8 3/24 

o-Chlorophenol 
89GAU 01 GCMS 

cv = 1 :t: 0.1 mg/kg 

Result uncer. Date 

0.54 0.16 12/16 

cv = 1.4 • 0.1 lllg/kg 

Resut t uncer. Date 

1.1 0.3 12/15 

cv = 1.5 • 0.1 nvtkg 

ltesul t Uncer. Date 

0.91 0.27 12/01 

cv = 2.2 • 0.2 nvtkg 

Result Uncer. Date 

1.2 
1.3 

0.4 
0.4 

cv ::1: 2. 7 t 0.3 mg/k.g 

2!14 
11/04 

Result Uncer. Date 

1.8 0.5 1/03 
1.4 0.4 12/10 

cv = 2.9 • o.3 nvtks 

Result Uncer. Date 

1.2 0.4 12!03 

TABLE E-IV (cont) 

o·Chtorophenol (eont) 

cv = 3.4 • 0.3 nvtkg 

Result Uncer. Date 

2.6 0.8 11/16 

cv • 3. 7 • 0.4 nvtkg 

Rew_lt Unc.t..L._ Date 

2.1 0.6 12/01 

cv = 3.8 t 0.4 mg/kg 

Result Uncer o Date 

2.2 0.7 3/25 

cv • 4.1 • o.4 nvtks 

Result Uncer. Date 

2.6 0.8 

cv = 4.4 • 0.4 nvtkg 

Resu.l t Uncer o 

2.4 0.7 

r:v :z 4o8 t Oo5 mg/kg 

Result Uncer. 

3.2 

cv :z 5.1 t Oo5 mgjkg 

Result Uncer. 

2.8 0.8 

cv = 5.4 t 0.5 mgjkg 

Result Uncero 

1.7 0.5 

o- Ch l orotol uene 
89GAU 01 

cv = 85 • 9 ug/kg 

Result Uncer. 

7'1 24 

cv = 88 t 9 ug/kg 

Result Uncer. 

120 40 

cv = 92 • 9 ug;kg 

Result Uncer. 

100 30 

cv = 105 • 10 ug;kg 

Result 

110 
83 

Uncer. 

30 
25 

11/18 

Date 

11/16 

Date 

12/01 

Date 

12/01 

Date 

12/02 

PTGC 

Date 

10/30 

Date 

11/03 

Date 

10/06 

Date 

4/15 
8{18 

o-Chlorotolt.WW (eont) 

cv • 115 • 12 ugtkg 

Result Uncer. 

120 40 

cv • 117 • 12 ugtkg 

Result Uncer o 

93 
96 
68 

150 
14 

110 
120 

28 
29 
20 
50 

4 
30 
40 

cv • 120 • 12 ug/kg 

Date 

10/23 

Date 

6/10 
8/18 
9/03 
9/11 

10/21 
10/29 
11/03 

Result Uncer Date 

180 50 11/25 

cv • 121 • 12 ug/kg 

Result Uncer. pate 

96 29 2/06 

cv • 123 t 12 ug/kg 

Result Uncer. Date 

110 
190 

30 9/11 
60 11/24 

cv = 124 • 12 ug/kg 

Result Uncer o 

17G 50 

cv = 129 • 13 ug/kg 

Result Uncer. 

180 50 

cv = 130 • 13 ug/kg 

Result Uncer o 

90 u 
1~ w 
1W ~ 
68 ~ 

cv • 131 t 13 ugjkg 

Result Uncero 

86 26 

cv • 135 • 13 ug/kg 

Result Uncer. 

160 50 

cv = 139 • 14 ug/kg 

Result Uncer. 

7'1 24 

Date 

9/21 

Date 

8/24 

Date 

1/31 
2/06 
6/09 

10/27 

Date 

9/18 

Date 

9/21 

Date 

9/11 

o-Chlorotoluene (cont) 

cv • 140 t 14 ug/kg 

Result Uncer. Date 

120 40 6/09 

cv • 142 t 14 ug/kg 

Result unc:e.r. Date 

140 40 2/06 

cv • 143 • 14 ug/kg 

Result Unc:er o Date 

97 
86 

29 
26 

cv • 145 t 14 ug/kg 

6!10 
6/17 

Result Uncer. Date 

110 
150 

30 
so 

cv • 149 • 15 ug/kg 

Result_ Uncer. 

100 30 

cv • 153 • 15 ug{kg 

Res.!.d_t_ Uncer. 

150 50 

cv = 155 t 16 ug/kg 

Result Uncer. 

280 80 

CV • 156 t 16 ug/kSI 

Result Uncer. 

130 40 

cv • 160 • 16 ug/kg 

ResY11__ Uncer. 

120 40 
230 7G 

cv = 161 • 16 ug/kg 

ResY!t_ Unc:er. 

140 40 

cv = 163 t 16 ug/kg 

Resy_l t Uncer. 

190 60 

cv = 169 • 17 ug/kg 

Resqll___ __ l)ncer. 

200 60 

10/27 
10/27 

Date 

6/10 

Date 

11/03 

Date 

11/04 

Date 

2/06 

Date 

2!11 
9/21 

Date 

9/14 

Date 

11/30 

Date 

10/23 

o-Chlorotoluene (cant) 

cv • 180 t: 18 ug/kg 

Result _UOcer. ________D__t_t_ 

150 
53 

50 
16 

p-Chlorotoluene 
89GAU 01 

cv • 99 t: 10 ug/kg 

Result Uncer. 

62 19 

cv • 118 • 12 ug/kg 

Result Uncer. 

98 29 

cv • 129 t: 13 ug/kg 

10/26 
11/03 

PTGC 

Date 

6!10 

Date 

9/14 

Result Uncer o Date 

58 17 

cv = 155 • 16 ustko 

Result Unc:er. 

~0 60 
25 8 

cv =- 1n 2: 11 ug/kg 

Result Unc:er. 

160 50 

cv = 183 t 18 ug/kg 

10/27 

Date 

9/11 
10/21 

Date 

10/23 

Result Uncer. Date 

140 40 

cv = 190 • 19 ug{kg 

Result Unc:er. 

120 40 

Chrysene 
89GAU 01 

cv = 0.8 • 0.08 mg/kg 

Result Uncer. 

0.77 0.23 

cv = 1.6 • 0.2 nvtkg 

Result 

1.2 
1.1 

Uncer. 

0.4 
0.3 

cv = 1.8 • 0.2 nv/kg 

Result Unc:er. 

1.3 0.4 

2/06 

Date 

1/31 

GCMS 

Date 

10/13 

Date 

8/31 
9/29 

Date 

9!10 
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EM-9 Organics on Soil 
(cont) 

Chrysene ( cont > 

cv • 2 t 0.2 mg/k.g 

Result Uncer. Date 

1.4 0.4 10/20 

cv • 3.1 t 0.3 mg/kg 

Result uncer. Date 

1.1 
< 0.33 

0.3 

cv • 3.4 • 0.3 mg/kg 

6{19 
9{30 

Result Uncer. Date 

3.1 0.9 10/20 

cv • 3.9 :t: 0.4 Mg/kSJ 

Result _Unc.tr, Date 

3.9 1.2 11/20 

cv • 5.2 • 0.5 11111/kg 

Result Uncer. Date 

3.4 10/05 

cv ,. 6 :t 0.6 ~tV/kg 

Result Uncer. pate 

a 2.4 

Pi ·n·octyl phthalate 
89GAU 01 

cv • 5.2 • 0.5 mg{kg 

11/01 

GCMS 

Rnul t Uncer. Date 

2.7 o.a 1/06 

Dibenzofur., 
89GAU 01 GCMS 

cv • 0.89 • 0.09 1111/kg 

Rnul t Unc:er. Dttt 

0.56 0.17 12/16 

cv. 1.2. 0.1 11111/kg 

ResYl t Uncer. Dtte 

0.3 12/15 

cv. 1.3. 0.1 1110/kg 

Rnylt !Jncer. Date 

0.91 0.27 12/01 

Dibenzofuran (cant) 

cv = 2 • 0.2 mg/kg 

Result Uncer. Date 

1.3 0.4 11/04 

cv = 2.4 • 0.2 mg/kg 

Result U_ncer Dl!lte 

1.1 0.3 12/10 

cv s 2.5 t 0.2 mg/kg 

Result Uncer. Da_te 

1.6 0.5 12/03 

cv = 3 • 0.3 mg{kg 

Resy_l1_ ~M. Date 

2.2 0.7 11/16 

cv = 3.3 • 0.3 mg/kg 

Result uncer. Date 

2.5 0.8 12/01 

cv = 3.6 • 0.4 llllfkg 

Result Uncer. Date 

2.5 0.8 11/18 

cv • 3.9 • 0.4 mg/kg 

Result Uncer. Date 

2.4 0.7 11{16 

cv = 4.2 • 0.4 mg/kg 

R.esYll_~r~ D_ate 

3.1 0.9 12/01 

cv • 4.4 • 0.4 mg/kg 

Result uncer. Date 

2.3 D. 7 12/01 

cv. 4.7. 0.5 11111/kg 

Result lJnctr. Date 

2.3 0.7 12/02 

1 ,2-DibrOIIO·l·chloroprOf*"'it 
89GAU 01 PTGC 

cv • 103 • 10 ug/kg 

Result Unc:er. Date 

64 19 10/29 

cv • 105 • 10 ug/kg 

Result Uncer. Datt 

120 
180 

40 
50 

11/03 
11/30 

TABLE E-IV (cont) 

1, 2-Dibr01'10·3-ch loropropene 
(cont> 

cv = 107. 11 ug/kg 

Result Uneer. Da_te 

170 50 10/06 

cv :I 108 t 11 ug/kg 

Result Uncer. Date 

120 40 9/21 

cv = 109. 11 ug{kg 

Result Uncer. Date 

170 50 11/24 

cv = 138 :t 14 ug/kg 

Result Uncer. Date 

240 70 9/18 

cv 111 147 :t 15 ug/kg 

Resul_t uncer. Date 

280 80 11/03 

Dtbr0111011ethane 
89GAU 01 PTGC 

cv • 135 • 14 ug/kg 

Result uncer. Date 

zoo 60 9/11 

cv • 148 1 15 ug/kg 

Result Uncer. Date 

75 23 10/21 

cv 111 161 t 16 ug/kg 

Result U~er. Date 

130 40 10/27 

a-Dichlorobenzene (1,2) 
89GAU 01 GCMS 

cv • 0.9 1 0.09 tng/kg 

Result Unc;er, _ _Date 

< 0.33 10/13 

cv • 1.7 1 0.2 mg/kg 

Result Uncer. Date 

0.82 0.25 
0.97 0.29 

cv • 2 :t 0.2 1119/kg 

Result uncer. 

1.3 0.4 

8/31 
9/29 

Date 

9/10 

o-Dichlorobenzene (1,2) <cont) 

cv = 2.1 :t 0.2 1119/kg 

Result Unc:er. Date 

0.84 0.25 10/20 

cv = 3.4 • 0.3 1119/kg 

Result Unc:er. Date 

1.1 0.3 
1.9 0.6 

cv. 3.7. 0.4 mg{kg 

Resytt Uncer, 

2.8 0.8 

cv • 4.2 • 0.4 mg/kg 

6/19 
9/30 

D1te 

10/20 

Result Uncer. Date 

2.6 0.8 11/20 

CV • 5.6 t 0.6 mg{kg 

Result _ Uf'lce_r_. Ot_te 

2.3 0.7 10/05 

cv • 6.5 t 0.6 lllg/kg 

Result Uncer. Pete 

4.3 1.3 11/01 

m·Dichlorobenzene (1,3) 
89GAU 01 GCMS 

CV•1.16:t0.1 IIISI/kg 

Result Uncer Date 

0.52 0.16 5/04 

cv. 1.9. o.z 11111/kg 

Result Uncer. Date 

0.78 
0.84 

0.23 5/13 
0.25 8/19 

cv • 2.3 • o.z 11111/kg 

Rtsylt lJncer Qate 

0.94 o.za 4/15 

cv. 2.7. 0.3 1110/kg 

Rnult Uncer. Date 

1.6 0.5 8/19 

cv. 3.1. 0.3 mg{kg 

Result Unser. Q•te 

1.9 0.6 7/21 

cv • 5 • 0.5 11111/kg 

Result Uncer. Date 

2.3 
1.8 

0.7 
0.5 

6/09 
7/06 

m·Dich\orobenzene (1 ,3) (cont> 

CY = 5.4 1 0.5 mg/kg 

Resul_t unc.-r. 

2.9 0.9 

cv = 6.2 1 0.6 mg/kg 

Resu_l t Uncer. 

2.6 0.8 

m-Dichtorobenzene (1,3> 
89GAU 01 

cv = 97 • 10 ug/kg 

Resu_l t U~er. 

89 27 

cv • 129 • 13 ug{kg 

Result Uneer. 

120 40 

cv • 136 :t 14 ug/kg 

Result UOce.r. 

78 23 

cv • 137 t 14 ugjkg 

Date 

6/24 

_Date 

4/28 

PTGC 

Date 

10/06 

D1te 

2/06 

D1t.e 

9/03 

Result Uncer. Date 

130 40 10/29 

CV • 141 :t 14 ugJkg 

Result Uncer. Date 

150 50 11/03 

cv • 142 • 14 ug/kg 

Result Uncer. Date 

140 40 2/06 

cv • 143 • 14 ug/kg 

Result uncer. Date 

91 27 9/18 

cv • 157 • 16 ug/kg 

Result Uncer Date 

150 50 11/03 

cv • 160 • 16 ug/kg 

Rnul t Uncer. D1tt 

160 50 Z/06 

cv • 173 • 17 ug/kg 

R!!Ul t Uncer. pate 

260 80 11/04 

m-Dichlorobenzene ( 1,3) (cont) 

CY = 1n t 18 ug/kg 

Result Uncer. Date 

190 60 9/21 

p-Dichlorobenzene (1,4) 
89GAU 01 GCMS 

cv = 120 • 12 ug/kg 

Result Uncer. Date 

90 27 1/31 

p-Dichlorobenzene (1,4) 
89GAU 01 PTGC 

cv • 86 • 9 ug/kg 

Result uncer. Date 

75 23 10/30 

cv • 90 :t 9 ug/kg 

Result uncer. Date 

100 30 11/03 

cv • 93 • 9 ug/kg 

Result Uncer. Pate 

75 23 10/06 

cv • 102 t 10 ug/kg 

Rq_ult Uncer. Date 

93 28 4/15 

CV • 103 t 10 ug/kSI 

Resyl t Uncer. Date 

53 16 8/18 

cv • 110 • 11 ug/kg 

Result Uncer. Date 

90 27 10/23 

cv :1 111 :t 11 ug/kg 

Result Uncer. Date 

100 
19 

30 
6 

cv. 112. 11 ug/kg 

2/06 
10/21 

Rf!Ult uncer. D•t• 

130 40 9/11 

CY 111 114 t 11 ug.'kg 

Rnult lJnCtr. pate 

62 
62 

19 
19 

6{10 
8/18 
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EM·9 Organ I ca on Soil 
(cont) 

p-o;chlorobenz.,. (1,4) (cont) 

cv • 117 • 12 ugjkg 

Result Uncer. Date 

92 28 9/11 

cv • 118 • 12 ug/kg 

Result lJnctr. Date 

97 29 10/29 

cv • 119 • 12 ug/kg 

Result Uncer. pate 

62 
110 

19 
:ro 

cv • 120 • 12 ugjkg 

Res1.1l t Uncer 

130 40 

cv z 124 j; 12 ug{kg 

9/03 
11/03 

Date 

2/06 

Resyl t Unc:er. Date 

46 14 10/27 

cv • 125 • 12 ug/kg 

Result Uncer. Date 

140 40 11/24 

cv • 126 • 13 ugJkg 

Result Uncer. Date 

120 40 9/21 

cv • 129 • 13 ug/kg 

Result Uncer Pate 

110 30 11/25 

cv = 130 i 13 ug/kg 

Result Uncer. Oat• 

140 
85 

40 
26 

cv = 131 • 13 ug/kg 

Result Uncer. 

140 40 

cv = 133 • 13 ug/kg 

Result 

74 
79 

Uncer. 

22 
24 

2/06 
6!09 

Date 

8/24 

Date 

9/11 
9/18 

p-Dtchlorobenzene (1,4) (cont) 

cv ,. 136 j: 14 ug/lcg 

Result Uneer. Date 

120 40 9/21 

cv • 138 • 14 ug/kl 

Result Uncer. Date 

81 
90 

24 
27 

cv • 140 t 14 ug/kg 

10/27 
10!27 

Resyl t Uncer. Date 

97 
61 
65 

29 
18 
20 

cv • 142 • 14 ug/kl 

6!09 
6/10 
6/17 

Result Uncer. Date 

79 24 6/10 

cv • 143 t 14 ug/kg 

Res_ul t Unc:er, Date 

130 40 2/06 

cv • 147 • 15 ugJkg 

Result Uncer. Date 

120 40 2/11 

cv • 154 • 15 ug/kl 

Result Uncer. Date 

110 :ro 9/14 

cv • 155 • 15 ug/kg 

Result Uncer. Date 

130 40 11/03 

cv ll 157 t 16 ug/kg 

Rnul t Uncer. Date 

200 60 11/04 

cv • 161 • 16 ug/kg 

Result Uncer. Date 

140 40 10/23 

cv = 162 t 16 ug/kg 

Result Uncer. Date 

160 50 9/21 

cv = 165 • 17 ug/kg 

Result Uncer. Date 

190 60 11/3{) 

TABLE E-IV (cont) 

p·Dfchlorobenzene (1,4) (cont) 

cv "' 183 t 18 ug/kg 

Result Uncer Date 

13{) 
45 

40 
14 

1, 1-Dichloroethane 
89GAU 01 

cv = 99 :t: 10 ug/kg 

10/26 
11/03 

PTGC 

Result Uncer. Date 

200 60 9/11 

cv • 108 • 11 ug/kg 

Resul t_JJncer. Date 

62 19 10/21 

cv = 118 • 12 ug/kg 

Result __jJ__""r. Date 

140 40 10/27 

cv = 184 :t: 18 ug/kg 

Result Uncer. Date 

140 40 

cv z 190 :t: 19 ug/kg 

Result Uncer. 

120 40 

1 ,2-Dichloroethane 
89GAU 01 

cv z 104 :t: 10 ug/kg 

Result Uncer. 

140 40 

CV = 106 :t: 11 ug/kg 

Result Uncer. 

140 
140 

40 
40 

cv = 108 :t: 11 ug/kg 

Result Uncer. 

180 50 

cv = 109 • 11 ug/kg 

Result Uncer. 

180 50 

cv = 110. 11 ug/kg 

Result 

99 
220 

Uncer. 

30 
TO 

2/06 

Date 

1/31 

PTGC 

Date 

10/29 

Date 

11/03 
11/30 

Date 

10/06 

Date 

9/21 

Date 

6/09 
11/24 

1,2-Dtchloroeth .. (cont) 

cv • 113 :t: 11 ug/kg 

Result uncer. Date 

110 30 

cv • 124 • 12 ug/kg 

Result Uncer. 

160 50 

cv • 137 • 14 ug/kg 

Result~ 

13{) 40 

cv • 139 • 14 ug/kg 

Result Uncer. 

180 50 

cv • 148 • 15 ug/kg 

Result Uncer. 

240 TO 

1,1-Dichloroethene 
89GAU 01 

cv z 70 :t: 7 ug/kg 

8/18 

Date 

4/15 

Date 

6/10 

Date 

9!18 

Date 

11/03 

PTGC 

Result Uncer. Date 

100 30 10/06 

cv • 98 • 10 ug/kg 

Result Uncer. Date 

140 40 9/03 

cv • 99 • 10 ug/kg 

Result Uncer. Date 

160 50 10/29 

cv • 102 • 10 ug/kg 

Result Uncer. Date 

200 60 11/03 

cv • 103 • 10 ug/kg 

Result ~ Date 

110 30 9/18 

cv = 113. 11 ug/kg 

Result Uncer. Date 

1TO 50 11/03 

cv = 125 • 12 ug/kg 

Result Uncer. Date 

190 60 11/04 

1, 1-Dichloroethene (cont) 

cv • 128 :t: 13 ugjkg 

Resut t Uncer Date 

160 50 9!21 

ci s-1,2-Dichloroethylene 
89GAU 01 PTGC 

cv. 105 • 11 ugtkg 

Result__ Uncer. Date 

1TO 50 10/29 

cv z 107 :t: 11 ugjkg 

Result Uncer. Date 

140 40 11/03 

cv = 108 :t: 11 ugjkg 

Result Uncer. Date 

130 40 11/3{) 

cv = 110. 11 ug/kg 

Result Uncer. Date 

160 50 10/06 

cv = 111 :1: 11 ug/klil 

Result Uncer. Date 

1TO 50 9/21 

cv = 112. 11 ug/kl 

Rnul t Uncer. Date 

210 60 11/24 

cv • 141 • 14 ug/kg 

Result Uncer. Date 

150 50 

cv • 150 • 15 ugtkg 

Result Uncer. 

200 60 

2,4-Di chlorophenol 
89GAU 01 

cv = 1.1 • 0.1 mg/kg 

9/18 

Date 

11/03 

GCMS 

Result Uncer. pate 

0.64 
0.51 
0.67 

o. 19 2/21 
o. 15 3/24 
0.2 4/28 

cv = 1.4 • 0.1 mg/kg 

Result Uncer. Date 

0.67 0.2 6/09 

2,4-Dichlorophenol (cont) 

cv • 1.5 • 0.2 mg/kg 

Result Uncer. Date 

0.73 0.22 7/02 

cv = 2.95 • 0.3 mg/kg 

Result Uncer. Date 

1.9 0.6 

cv = 3.5 • 0.4 mg/kg 

Result_ Uncer. 

1.9 0.6 

cv = 3.6 • 0.4 mg/kg 

Result Uncer. 

2.9 0.9 

cv = 4.6 :t: 0.5 mg/kg 

Result Uncer. 

0.9 

cv = 4. 7 • 0.5 mg/kg 

Result 

2.1 
2.9 

Uncer. 

0.6 
0.9 

cv = 5 .4 :t: 0.5 mg/kg 

Result Uncer. 

3.8 1.1 

cv = 5.8 :t: 0.6 mg/kg 

Result Uncer. 

3.1 0.9 

cv = 6 • 0.6 mg/kg 

Result Uncer. 

2.9 0.9 

cv z 6.36 :1: 0.6 mg/kg 

Result Uncer. 

2.7 0.8 

1 ,2-0ichloropropane 
89GAU 01 

cv = 142 • 14 ug/kg 

Result Uncer. 

200 60 

cv = 156 :t: 16 ug/kg 

Result Uncer. 

55 17 

5/05 

Date 

2!14 

Date 

7/21 

Date 

3/25 

Date 

5/13 
8/19 

Date 

7/21 

Date 

4/15 

Date 

2/14 

Date 

3/24 

PTGC 

Date 

9/11 

Date 

10/21 
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EM-9 Organics on Soil 
(cont) 

1 ,2-Dichloropropene (cant) 

cv = 170 t 17 ug/kg 

Result Uncer. Date 

140 40 10!27 

1 3-0ichloropropene 
• 89GAU 01 PTGC 

cv = 105 • 10 ug/kg 

Result Uncer. Date 

67 20 6/10 

cv = 116 • 12 ug/kg 

Result Uncer. Date 

150 50 2/06 

cv = 125 t 13 ug/k.g 

Result Uncer. Date 

140 40 9!14 

cv = 128 t 13 ug/kg 

RHult Uncer. Date 

160 50 2/06 

cv 11' 136 t 14 ug/kg 

Result Uncer. Date 

90 27 10!27 

cv ... 140 t 14 ug/kg 

Result Unc:er. Date 

200 60 

cv • 164 • 16 ug/kg 

Result __ ~er~ 

< 5 
140 40 

cv • 182 • 18 Ull/kg 

2/06 

Date 

9!11 
10/21 

Result Uncer. Date 

220 70 10/23 

2,2-Dichloropropane 
89GAU 01 PTGC 

cv = 162 • 16 Ull/kg 

Result Uncer. Date 

250 80 11/25 

Dfethyl phthalate 
89GAU 01 

cv = 0.98 • 0.1 mg/kg 

Result Uncer. 

GCIIS 

Date 

0.78 0.23 5/04 

cv = 1.6 • 0.2 mg/kg 

Result Uncer, 

1.2 
1.4 

0.4 
0.4 

cv = 2 • 0.2 mg/kg 

Date 

5/13 
8/19 

Result uncer Date 

1.7 0.5 

cv = 2.3 • 0.2 mg/kg 

Result Uncer. 

0.6 

cv = 2.6 • 0.3 mg/kg 

Result Uncer. 

2.1 0.6 

cv = 4.2 t 0.4 "''ii/kg 

Result 

3.2 
2.5 

Uncer. 

1 
0.8 

cv = 4.6 ' 0.5 mg/kg 

Result Uncer-. 

3.8 1.1 

cv = 5.2 • 0.5 mg/kg 

Result Uncer. 

2.7 0.8 

2,4·Ditoethylphenol 
89GAU 01 

cv • 0.86 t 0.1 119/kg 

4!15 

Date 

8/19 

Date 

7!21 

Date 

6/09 
7!06 

Date 

6/24 

Date 

4!28 

GCIIS 

Result Uncer. Date 

0.41 0.12 5/04 

CV • 1.4 t 0.1 IRSI/kg 

Result Unc:er. Date 

0.49 
< 0.33 

0.15 5/13 
8/19 

cv • 1.7 • 0.2 nov/kg 

Result uncer. Date 

0.93 0.28 4!15 

TABLE E-IV (cont) 

2,4-DiMthylphenol <cont) 

cv = 2 ' 0.2 mg/kg 

Result Uncer. Date 

0.48 0.14 8!19 

cv = 2.3 :t 0.2 mg/kg 

Result Uncer. 

0.3 

cv = 3.7 :t 0.4 mg/kg 

Result 

2.1 
1.8 

Uncer. 

0.6 
0.5 

cv = 4 • 0.4 mg/kg 

Result uncer. 

1.6 0.5 

cv = 4.6 ' 0.5 mg/kg 

Result Uncer. 

1.9 0.6 

cv = 5.4 • 0.5 mg/kg 

Result Uncer. 

2.8 0.8 

2,4-Dinitrophenol 
89GAU 01 

cv = 0.9 • 0.09 mg/kg 

Result Uncer. 

_Date 

7/21 

Date 

6/09 
7/06 

Date 

6/24 

Date 

4!28 

Date 

1/06 

GCIIS 

Date 

0.49 0.15 10/13 

cv s 1.6 t 0.2 mg/kg 

Result 

< 0.33 
< 0.33 

Uncer. 

cv • 1.9 ' 0.2 mg/kg 

Result uncer. 

Date 

8/31 
9!29 

Date 

0.64 0.19 9/10 

cv = 2 ' 0.2 mg/kg 

Result Uncer. 

< 0.33 

cv s 3.2 t 0.3 mg/kg 

Result 

< 0.33 
0.99 

uncer. 

0.3 

cv :1: 3.5 t 0.3 mg/kg 

Result Uncer. 

2.2 0. 7 

Date 

10/20 

Date 

6/19 
9!30 

Date 

10/20 

2,4-Dinitrophenol (cant) 

cv s 4 t 0.4 JRQ/kg 

Result uneer. 

4.2 1.3 

cv = 5.4 • 0.5 lllfl/kg 

Result Uncer. 

2.6 0.8 

CV • 6.2 t 0.6 mg/kg 

Result Uncer. 

2.5 0.8 

2,4-Dini trotoluene 
89GAU 01 

cv. 1.3 t 0.1 mg/kg 

Result uncer. 

Date 

11!20 

Date 

10/05 

Date 

11/01 

GCIIS 

_Date 

0.59 0.18 12/16 

cv • 1.8 ' 0.2 11111/kg 

Result Uncer. _Date 

1.1 0.3 12/15 

cv :II 1.9 t 0.2 mg/kg 

Result uncer. _Date 

1.2 0.4 12/01 

cv = 2.9 • 0.3 nov/kg 

Result Uncer. Date 

1.7 0.5 11!04 

cv • 3.5 , o.3 nvtkv 

Result Uncer. Date 

1.6 0.5 12/10 

cv. 3.7. 0.4 11111/kg 

Result uncer Date 

0.6 12/03 

cv • 4.4 • 0.4 mg/kg 

Result Unctr Date 

0.9 11/16 

cv • 4.8 • 0.5 oa/kg 

Ruylt Uncer. Date 

3.4 12/01 

cv • 5.2 • o.5 oatkv 

Result Uncer. Date 

3.6 1.1 11/18 

2,4-Dinitrotoluene (cant> 

cv = 5. 7 ' 0.6 mg/kg 

Result uncer. 

3. 7 1.1 

cv = 6.1 ' 0.6 mg/kg 

Result Uneer. 

4.4 1.3 

cv = 6.5 ' 0. 7 mg/kg 

Res_ult Uncer. 

3.8 1.1 

cv = 7' 0.7 mg/kg 

Result Uncer. 

3.8 1.1 

Ethyl benzene 
89GAU 01 

cv • 104 • 10 ug/kg 

Result Uncer. 

110 30 

cv = 106 ' 11 ug/kg 

ResJJl t Uncer. 

< 5 
120 40 

cv = 108 ' 11 ug/kg 

Res_ut t Unc:er. 

86 
110 

26 
30 

cv • 109 • 11 ug/kg 

Date 

11/16 

Date 

12/01 

Date 

12/01 

Date 

12/02 

PTGC 

Date 

10/29 

Date 

11!03 
11/30 

Date 

6/17 
10/06 

Result Uncer. Date 

130 40 9/21 

cv • 110 t ,, ug/kg 

Result Uncer Date 

130 40 11/24 

cv • 122 • 12 ug/kg 

Res_ul t Unc_e_r_._ Date 

84 25 6/10 

cv • 139 ' 14 ugtkg 

Result Uncer Date 

120 40 9/18 

cv = 148 t 15 ug/kg 

Result Uncer. Date 

120 
160 

40 
50 

8/18 
11/03 

Ethylbenzene (cant) 

cv = 160 • 16 ug/kg 

Result Uncer. 

140 40 

Ethylene dibromide 
89GAU 01 

cv = 174 ' 17 ug/kg 

Result Uncer. 

340 100 

Fluorene 
89GAU 01 

cv. 1.3. 0.1 mg/kg 

Result Uncer. 

1.2 0.4 

cv = 1.4 ' 0.1 mg/kg 

Result uncer. 

1.1 0.3 

cv = 1. 7 ' 0.2 mg/kg 

Result uncer. 

1.6 0.5 

cv = 2.1 ' 0.2 mg/kg 

Result Uncer. 

1.7 0.5 

cv = 2.3 t 0.2 rng/kg 

Result uncer. 

0.6 

cv :II 2.7 t 0.3 mg/kg 

Result uncer. 

2.1 0.6 

CV = 3.6 t 0,4 mg/kg 

Result Uncer. 

2.6 0.8 

cv • 3.9 • 0.4 mg/kg 

Result Uncer. 

2.7 0.8 

cv s 4.2 :t 0.4 rng/kg 

Result uncer. 

3.4 

Date 

6/09 

PTGC 

Date 

11/25 

GCIIS 

Date 

10/13 

Date 

10/23 

Date 

10/20 

Date 

8!17 

Date 

9!23 

Date 

9!10 

Date 

9/03 

Date 

8/31 

Date 

10/05 
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EM-9 Orgentca on Soil 
(cont) 

Fluorene (cont) 

r:v • 4.8 t o.s IIOIIIkg 

Result Uncer. Date 

3.9 1.2 9/16 

cv • 5.4 • 0.5 11111/kg 

Result Uncer Date 

3.7 1.1 

Hexac:hlorobenzene 
B9GAU 01 

r:v • 1.3 • o. 1 11111/kg 

Result Unc:er. 

1.2 0.4 

r:v • 1.4 • o. 1 11111/kg 

8/31 

GCMS 

Date 

10/13 

Result Uncer. Date 

1.1 0.3 10/23 

r:v. 1.8. 0.2 1111/kg 

Result Uncer Date 

1.6 0.5 10/20 

r:v. 2.1. 0.2 111!1/kg 

Result Uncer. Date 

1.7 0.5 8/17 

r:v • 2.4 • 0.2 1111/kg 

Result Uncer. Date 

2.3 0.7 9/23 

r:v • 2.8 • 0.3 1111/kg 

R_esul t Uncer. Date 

2.1 0.6 9/10 

r:v • 3. 7 • 0.4 1111/kg 

Result Uncer. Date 

2.8 0.8 9/03 

CY • 4 :t: 0.4 1118/kg 

Result Uncer. Date 

2.7 0.8 8131 

r:v • 4.3 • 0.4 111!1/kg 

Result Unc:er. Date 

3.5 1.1 10/05 

Hexachlorobenzene (cont) 

r:v • 4.9 • 0.5 11111/kg 

Resyl t Uneer. Date 

4.6 1.4 9/16 

r:v • 5.5 • 0.6 11111/kg 

Result Uncer. Date 

4.7 1.4 

Hexach lorobutadi ene 
89GAU 01 

cv • 1.5 • 0.2 mg/kg 

8/31 

GCMS 

Result Uncer. pate 

1.1 0.3 10/13 

r:v • 1.7 • 0.2 mg/kg 

Resu.U_ Unc.t_r. Date 

0.89 0.27 10/23 

r:v. 2.1. 0.2 11111/kg 

Result Uncer.. Date 

1.2 0.4 10/20 

r:v • 2.5 • 0.3 0111/kg 

Result Uncer. Date 

1.4 0.4 8/17 

r:v = 2.8 • 0.3 mg/kg 

Resu.l t Uncer. Date 

1.9 0.6 9/23 

r:v • 3.3 • 0.3 mg/kg 

Result_ Unc_er. O_ate 

2.1 0.6 9/10 

r:v • 4.4 • 0.4 11111/kg 

Result Uncer. Date 

0.9 9/03 

r:v. 4.7. 0.5 0111/kg 

Result_ Unc:er. Date 

2.1 0.6 8/31 

r:v • 5.1 • 0.5 1111/kg 

Result Uncer. Date 

2.5 0.8 10/05 

r:v • 5.8 • 0.6 11111/kg 

Result Uncer. Date 

1.2 9/16 

TABLE E-IV (cont) 

Hexachlorobutadiene (cont) 

cv. 6.5 :t: 0.7 1118/kg 

Result Uncer. Date 

3.2 

Hexachloroethane 
B9GAU 01 

cv • 1 :t: 0.1 mg/kg 

8/31 

GCMS 

Result Uncer. Date 

0.37 
0.34 

0.11 
0.1 

cv::~~1,11:t0.1 matkg 

2/21 
3/24 

Result Uncer Date 

0.44 0.13 5/04 

cv :II 1.8 t 0.2 mg/kg 

Result Uncer. Date 

5/13 < 0.33 
o.n 0.22 8/19 

r:v = 2.2 • 0.2 mg/kg 

Result Uncer. Date 

0.88 0.26 

cv = 2.6 t 0.3 ft'IQI/kg 

Result _ Uncer. 

1.4 0.4 

r:v • 3 • 0.3 11111/kg 

Result Uncer. 

1.8 0.5 

CY • 3.3 t 0.3 mg/kg 

Result Uncero 

1.3 0.4 

r:v = 4.3 • 0.4 mg/kg 

Result __ Uncer. 

1.5 0.5 

cv .11: 4.8 t 0.5 mg/kg 

Result 

2.3 
1.7 

Uncero 

0.7 
0.5 

CY • 5.2 t 0.5 mg/kg 

Result Uncer. 

2.9 0.9 

r:v = 5.7. 0.6 mg/kg 

Result Uncero 

1.7 0.5 

4/15 

Date 

8/19 

Date 

7/21 

Date 

2/14 

Date 

3/25 

Date 

6/09 
7/06 

Date 

6/24 

Date 

2/14 

Meuchloroeth- Ceont) 

CY • 5o9 t 0.6 11111/kSJ 

Result Uneer. Date 

2.4 0.7 4/28 

cv • 6 :t: Oo6 118/kg 

Result uncer o Date 

1.7 0.5 3/24 

2~Mexanone 

B9GAU 01 PTGC 

cv = 80 :t: 8 ug/kSJ 

Resylt Uneer Date 

55 17 10/30 

cv • 83 :t: 8 ug/kSJ 

Result Uncer. Date 

58 17 11/03 

cv = 86 t 9 ug/kg 

Result Uncer. Date 

66 20 

cv z 106 :t: 11 ug/kg 

Result 

66 
100 

Uncer. 

20 
30 

cv. 110 t 11 ug/kg 

Result Unc:er o 

49 
40 
79 

15 
12 
24 

CY • 116 t 12 ug/kg 

Result Uncer 0 

90 
61 
98 
75 

27 
18 
29 
23 

cv • 118 :t: 12 ugjkg 

Result Uncer. 

120 
100 
200 

< 20 

40 
30 
60 

r:v • 120 • 12 ug/kg 

Result Uncer. 

97 29 

r:v = 121 • 12 ug/kg 

A.esul t Uncer o 

66 20 

10/06 

Date 

4/15 
8/18 

Date 

9/03 
10/29 
11/03 

Date 

2/06 
9/21 

10/23 
11/24 

Date 

6/10 
8/18 
9/11 

10/21 

Date 

2/06 

Date 

8/24 

2-Hex.none C eont) 

CY z 122 :t: 12 ug/tg 

Ruul t Uncer. Date 

95 29 

cv z 123 :t: 12 ug/kg 

Result Unc:e_r. 

120 40 

cv = 124 :t: 12 ug/kg 

RQUl t__ _\,lnCer_. 

n 22 

r:v • 127 • 13 ug/kg 

Result Unc:er, 

81 24 

r:v • 130 • 13 ug/kg 

Result Unc:er. 

67 
n 

20 
22 

r:v • 131 • 13 ug/kg 

Result Unc:er. 

49 15 

cv • 135 :t: 14 ug/ka 

11/25 

Date 

9/18 

Date 

9/11 

_Date 

9/21 

Date 

1!31 
6/09 

Date 

10/27 

Result Uncer. Date 

100 30 2/06 

CV = 140 :t: 14 ug/kSI 

Result Uncer. Date 

86 26 6/09 

CY • 141 t 14 ug/kg 

A:esul t Uncer. Date 

99 30 

cv • 144 :t: 14 ug/kg 

Result Unc:er. 

89 
120 

27 
40 

r:v • 145 • 14 ug/kg 

9/11 

Date 

6/10 
11/03 

Result Uneer. Date 

140 40 6/17 

cv = 146 :t: 15 ug/kg 

Result Uncer o Date 

79 
91 

110 

24 
27 
30 

10/27 
10/27 
11/04 

2- Hex..,. Ceont) 

r:v • 149 • 15 ug/kg 

Result Unc:er. Date 

130 40 2/06 

cv • 150 t 15 UQ/kg 

Result Unc:er. Date 

66 20 6/10 

cv = 151 :t: 15 ug/kg 

Result Uncer. Date 

130 40 

r:v • 153 • 15 ug/kg 

Result 

140 
110 

Uncer. 

40 
30 

r:v = 163 • 16 ug/kg 

Result Unc:er. 

110 30 

cv • 169 :t: 17 ug/kg 

Result 

100 
92 

Uncer. 

30 
28 

cv z 170 :t: 17 ug/kg 

A:esul t Uncer. 

180 50 

Isophorone 
89GAU 01 

CY • 2.04 t 0.2 mg/kg 

Result Uncer. 

2.3 0.7 

CY • 2.6 t 0.3 mg/kg 

Result Uncer. 

1. 7 0.5 

cv = 3 :t: 0.3 mg/lcg 

Result Uncer. 

2.8 0.8 

cv = 3.5 t 0.3 rng/kg 

Result uncer. 

2.8 0.8 

9/21 

Date 

2/11 
11/30 

Date 

9/14 

Date 

10/26 
11/03 

Date 

10/23 

GCMS 

Date 

12/16 

Date 

12/03 

Date 

11/16 

Date 

1,/04 
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EM*9 Organics on Soil 
(cont> 

I sophorone (cant) 

cv. 4.1. 0.4 ~/kg 

Result uncer. 

3.2 
3.5 
2.5 

1 
1.1 
0.8 

cv • 4.4 t 0.4 IIQ/kg 

Result Uncer. 

3.7 1.1 

Isopropyl benzene 
89GAU 01 

cv • 149 • 15 ug/kg 

Result uncer. 

110 30 

4-Methyl-2-pent""""" 
89GAU 01 

cv • 81 • 8 ug/kg 

Result Unc:er. 

100 30 

cv • 84 • 8 ug/kg 

Result Uncer. 

99 30 

cv = 87 t: 9 ug/kg 

Date 

11/16 
12/01 
12/02 

Date 

11/16 

PTGC 

Date 

11/25 

PTGC 

Date 

10/30 

Date 

11/03 

Result Uncer. Date 

120 40 10/06 

cv • 106 :t: 11 ug/kg 

Result Uncer. Date 

140 40 10/23 

cv • 107 • 11 ug/kg 

Result Uncer. Date 

160 50 
71 21 

cv 111 111 t 11 ug/kg 

9/11 
10/21 

Result Uncer. Date 

73 22 10/29 

cv • 112 • 11 ug/kg 

Result Uncer. Date 

82 
140 

25 
40 

9/03 
11/03 

4-Methyl-2-pentanone (eont) 

cv = 113 • 11 ug/kg 

Result Uncer. 

94 28 

cv = 116 t 12 ug/kg 

Result Uncer. 

110 30 
120 40 

cv = 117 • 12 ug/kg 

Result Uncer. 

130 40 

cv = 118 • 12 ug/kg 

Result Uncer. 

120 40 
160 50 
180 50 

cv ::11 119 t 12 ug/kg 

Date 

9/11 

Date 

4!15 
8/18 

Date 

2/06 

Date 

9/21 
11/24 
11/25 

Result Uncer. Date 

84 25 10/27 

cv • 120 • 12 ug/kg 

Result Uncer. Date 

160 50 2/06 

cv • 123 • 12 ug/kg 

Result Uncer. Date 

120 40 8/24 

cv • 125 • 12 ug/kg 

Result Unc;er. Date 

150 50 9/18 

cv = 128 • 13 ug/kg 

Result Uncer. Date 

94 
140 

28 
40 

cv • 129 • 13 ug/kg 

9/11 
9/21 

Result Uncer. Date 

110 30 8/18 

cv z 130 :t: 13 ug/kg 

Result Uneer. Date 

100 
130 

30 
40 

cv • 133 :t: 13 ug/kg 

1/31 
6/10 

Result Uncer. Date 

130 
140 

40 
40 

10/27 
10/27 

TABLE E-IV (cont) 

4-Methyl-2-pentanone (cont) 

cv = 136 • 14 ug/kg 

Result Uncer. 

78 23 

cv s 137 :t 14 ug/kg 

Result Uncer. 

170 50 

cv = 140 • 14 ug/kg 

Result uncer. 

100 30 

cv • 146 t 15 ug/k.g 

Result Uncer. 

210 60 

cv = 148 t 15 ug/kg 

Result uncer. 

170 
200 

50 
60 

cv • 150 • 15 ug/kg 

Result Uncer. 

190 60 

cv = 153 • 15 ug/kg 

Result_ Uncer. 

230 70 

cv ::&: 154 t 15 ug/kg 

Result Uncer. 

190 60 

cv = 155 • 15 ug/kg 

Result Uncer. 

250 
210 

80 
60 

cv • 158 t 16 ug/kg 

Date 

6/10 

Date 

2/06 

Date 

6/09 

Date 

11/03 

Date 

9/14 
11/04 

Date 

2!06 

Date 

9/21 

Date 

2/11 

Date 

10/23 
11/30 

Result Uncer. Date 

100 30 6/10 

cv ::&: 159 t 16 ug/kg 

Result Uncer. Date 

130 40 6/17 

cv • 160 t 16 ug/ltg 

Result Uncer Oate 

130 40 6/09 

4-Methyl-2-pentanone (cont) 

cv • 1n • 11 ugtko 

Result Uncer. 

160 
190 

50 
60 

Date 

10/26 
11/03 

2-Methyl-4 ,6-dini trophenol 
89GAU 01 GCMS 

cv = 0.96 • 0.1 mg/kg 

Result Uncer. pate 

< 0.33 12/16 

cv = 1.3 • 0.1 mg/kg 

Result_ uncer. Date 

0.66 0.2 12/15 

cv. 1.4. 0.1 mg/kg 

Result Uncer. Date 

0.75 0.23 12/01 

cv • 2.1 t 0.2 mg/kg 

Result Uncer. Date 

1.1 0.3 11/04 

cv • 2.6 t 0.3 mg/kg 

Result Uncer. Date 

0.3 12/10 

cv • 2.7 • 0.3 oog/kg 

Result uncer. Date 

0.64 0.19 12/03 

cv • 3.2 • 0.3 ~/kg 

Result Uncer. Date 

1.8 0.5 11/16 

cv • 3.5 • 0.4 mg/kg 

Result uncer. Date 

2.3 0.7 12/01 

cv • 3.8 • 0.4 11111/kg 

Result Uncer. Date 

2.2 0.7 11/18 

cv • 4.2 • 0.4 ~kg 

Result Uncer. Date 

3.1 0.9 11/16 

cv • 4.5 • 0.4 mg/kg 

Result Uncer. Date 

2.9 0.9 12/01 

2-Methyl-4 ,6-d;ni trophenol 
<eont) 

cv = 4.8 • 0.5 mg/kg 

Result Uncer. Da_te 

3.4 12/01 

cv = 5.1 • 0.5 mg/kg 

Result Uncer. Date 

2.4 0.7 12/02 

Methylene chloride 
89GAU 01 

cv :Ill 82 t 8 ug/kg 

Resu1 t Uncer. 

100 30 

cv ill 86 t 9 ug/kg 

Result Unc:.er. 

140 40 

cv • 89 t 9 ug/kg 

Result Uneer. 

110 30 

cv • 99 • 10 ug/kg 

Result Uneer. 

97 29 

cv • 101 • 10 ug/kg 

PTGC 

Date 

10/30 

Date 

11/03 

Date 

10/06 

Date 

10/23 

Result Uncer. Date 

130 
52 

40 
16 

cv • 106 • 11 ug/kg 

9/11 
10/21 

Result Uncer. Date 

96 29 9!11 

cv • 112 • 11 ug/kg 

Result Uncer Date 

93 28 10/27 

cv. 113. 11 ugtkg 

Ruult Uncer. Qate 

110 
170 
130 

30 
50 
40 

cv • 117 • 12 ug/kg 

Result ~er. 

220 70 

9/03 
10/29 
11/03 

Date 

11/25 

Methylene chloride (cont) 

cv • ,,9 t 12 ug/k; 

Result Uncer. 

130 
110 
170 

40 
30 
50 

cv = 120 • 12 ug/kg 

Result Uncer. 

34 10 
150 50 

cv • 122 • 12 ug/kg 

Res~,o~l t__ __ Uncer. 

95 29 

cv • 125 • 12 ug/kg 

Result 

140 
94 

100 

Uncer. 

40 
28 
30 

cv • 127 • 13 ug/kg 

Result Uncer. 

140 40 

cv • 128 • 13 ug/kg 

Resut t Uncer. 

94 28 

cv • 130 t 13 ug/kg 

Result Uncer. 

120 
130 

40 
40 

cv • 133 • 13 ug/kg 

Resull__ Unc:t.r. 

120 
140 

40 
40 

cv = 139 • 14 ug/kg 

Date 

4/15 
8/18 

11/24 

Date 

9/11 
9/21 

Date 

2/06 

Date 

8/24 
10/27 
10/27 

Date 

9/18 

Date 

6/10 

Date 

2/06 
9/21 

Date 

6/10 
8/18 

Result Uncer. Date 

130 40 9/14 

cv = 140 • 14 ug/kg 

Rnult Uncer. Date 

88 26 1/31 

cv • 143 t 14 ug/kg 

Result Uncer. Date 

140 40 2!06 

cv • 145 • 15 ug/kg 

Result Unc:er. Date 

160 50 10/23 
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(eont) 

Methylene chloride (cont) 

cv • 148 • 15 ug/kg 

Result Uncer. 

160 50 

cv • 150 • 15 ug/kg 

Q_ate 

11/03 

Result Oncer. o_ate 

110 
220 

30 
70 

cv • 155 • 15 ug/kg 

6/f19 
11/04 

Result Uncer Date 

220 70 9/21 

cv = 157 • 16 ug/kg 

Result uncer. Date 

150 50 2106 

cv = 158 • 16 ug/kg 

Result uncer. Date 

150 50 11/30 

cv • 160 t 16 ug/k:g 

Result uncer. Date 

130 40 6/f19 

cv = 161 t 16 ug/k.g 

Result uncer. Date 

140 40 2/11 

cv = 162 • 16 ug/kg 

Result Uncer. Date 

130 40 6/10 

cv = 163 • 16 ug/kg 

Result uncer. Date 

110 30 

cv = 174 • 17 ug/kg 

Result 

170 
74 

Uoc.er. 

50 
22 

2·•ethylphenol 
89GAIJ 01 

cv = 1.4. 0.1 1119/kg 

Result uncer. 

1.3 0.4 

6/17 

Date 

10!26 
11/03 

GCIIS 

Dale 

10/13 

2-Methylphenol (cont) 

cv. 1.5 :t: 0.2 1151/kg 

Resylt Uncer. Pete 

0.83 0.25 10/23 

cv =-: 2 :t: 0.2 mg/k.g 

Result Uncer. 

1.3 0.4 

cv • 2.4 :t: 0.2 rng/kg 

Resu_lt Uncer. 

1.5 0.5 

cv • 2.6 t 0.3 mg/kg 

Result__ Uncer. 

1.6 0.5 

cv • 3 • 0.3 1119/kg 

Result unc:er. 

2.2 0.7 

cv = 4 • 0.4 mg/kg 

Result Uneer. 

2.7 0.8 

cv = 4.4 • 0.4 1119/kg 

Result_ uncer. 

2.4 0. 7 

cv = 4. 7 • 0.5 1119/kg 

Result Uncer._ 

2.5 0.8 

cv • 5.4 • 0.5 1119/kg 

Result Uncer. 

4.3 1.3 

cv = 6.1 :t: 0.6 11119/kg 

Resul_t Uncer. 

3.1 0.9 

Naphtholene 89GAIJ 01 

cv = 1.08. 0.1 1119/kg 

Result Uncer. 

0.62 0.19 

cv z 1.8 :t: 0.2 mg/kg 

Result 

0.87 
0.91 

Uncer. 

0.26 
0.27 

Date 

10/20 

Date 

8!17 

Date 

9/23 

Date 

9!10 

Date 

9/03 

Date 

8/31 

Date 

10/05 

Date 

9/16 

Date 

8/31 

GCIIS 

Date 

5/04 

Date 

5/13 
8/19 

TABLE E-IV (cont) 

Naphthalene <cont) 

cv • 2.2 • 0.2 1119/kg 

Result Uncer. Date 

1.2 0.4 

cv • 2.5 :t: 0.3 mg/kg 

Result Uncer. 

1.6 0.5 

CY = 2.9 t 0.3 "'9/kg 

Result Uncer. 

0.6 

CY ,. 4. 7 t 0.5 mg/kg 

Result 

2.7 
2.1 

Uncer. 

0.8 
0.6 

cv = 5 t 0.5 mg/kg 

Result Uncer. 

3.4 

cv = 5.8 t 0.6 mg/kg 

Result Uncer. 

2.3 0.7 

2-Nitroani line 
89GAU 01 

cv = 0.99 • 0.1 1119/kg 

Result Uncer. 

0.48 0.14 

CY a 1.3 t 0.1 mg/lcg 

Result Uncer. 

4/15 

Date 

8/19 

Date 

7/21 

Date 

6!f19 
7!06 

Date 

6/24 

Date 

4/28 

GCIIS 

Date 

4/28 

Date 

0.87 0.26 6!f19 

cv = 1.4 • 0.1 1119/kg 

Result Uncer. Date 

0.97 0.29 7/02 

cv = 2.72 • 0.3 1119/kg 

Result Uncer. 

1.6 0.5 

cv = 3.32 • 0.3 1119/kg 

Result Uncer. 

2.6 0.8 

cv = 4.3 • 0.4 1119/kg 

Result 

2.1 
< 0.33 

Uncer. 

0.6 

Date 

5!05 

Date 

7/21 

Date 

5/13 
8/19 

2-lllttroenflfM (cont) 

CY • 5 t 0.5 IRII/kg 

Result .Yrlcer. Date 

3.4 7/21 

cv • 5.3 • 0.5 mg/kg 

Result Unc:er Date 

3.5 1.1 4/15 

3-Nitroani line 
89GAIJ 01 GCIIS 

cv • 1.3 • 0.1 1119/kg 

Result Uncer. Date 

< 0.33 10/13 

cv • 1.5 • 0.1 1119/kg 

Result Uncer. Date 

< 0.33 10/23 

cv. 1.8. 0.2 nog/kg 

Result Uncer. Date 

0.41 0.12 10/20 

CY ,. 2.2 t 0.2 mg/kg 

Result Uncer. Date 

2/14 < 0.33 
0.61 0.18 8/17 

cv ,. 2.5 t 0.2 mg/kg 

Result Uncer. Date 

1.4 0.4 9/23 

cv = 2.7. 0.3 1119/kg 

Result Uncer. Date 

1.2 0.4 1/03 

cv = 2.8 • 0.3 1119/kg 

Result Uncer Date 

1.1 0.3 9/10 

cv = 3.8 • 0.4 mg/kg 

Result Uncer. Date 

< 0.33 9/03 

cv = 3.9 • 0.4 1119/kg 

Result Uncer. Date 

2.1 0.6 3/25 

CY = 4.1 :t 0.4 mg/kg 

Result Uncer. Date 

1.5 0.5 8/31 

3-Nitl"oani l ir. (eont) 

CY • 4.4 t 0.4 mg/kg 

Ruul t Uncer. Date 

1.8 0.5 10/05 

cv :1 5.1 t 0.5 mg/kg 

Result Uncer. Date 

< 0.33 9/16 

cv = 5.7 t 0.6 mg/kg 

Result Uncer. Date 

0.9 8/31 

2-Nitrophenol 
89GAU 01 GCIIS 

cv = 1.4 t 0.1 rrvtks 

ReSJ.!ll Unce_r. Date 

0.95 0.29 10/13 

cv = 1.5 • 0.2 1119/kg 

Result Uncer. Date 

0.51 0.15 10/23 

cv = 1.9 • 0.2 1119/kg 

Result Uncer. Date 

0.82 0.25 10/20 

cv = 2.3 • 0.2 mg/kg 

ResY.ll Uncer. Date 

0.3 8/17 

cv = 2.6 • 0.3 1119/kg 

Result Uncer. Date 

1.2 0.4 9/23 

cv = 3 • 0.3 1119/kg 

Result Uncer_. Date 

1.7 0.5 9/10 

cv = 4 • 0.4 1119/kg 

Resu_lt Uncer. Date 

2.5 0.8 9/03 

cv = 4.3 • 0.4 1119/kg 

Resu_ll_ Uncer. Date 

0.6 8/31 

cv ,. 4.6 :t 0.5 mg/kg 

Result Uncer. Date 

1.9 0.6 10/05 

2-Nitrophenol Ceont) 

cv • 5.3 :t 0.5 mg/kg 

Result Uncer. 

3.7 1.1 

cv = 5.9 • 0.6 1119/kg 

Result Uncer. 

2.5 0.8 

4-Ni trophenol 
89GAU 01 

CY :1 1.1 :t 0.1 mg/kg 

Result Uncer. 

0.62 0.19 
0.55 0.17 

cv = 2.05 t 0.2 mg/kg 

Result Uncer. 

1.8 0.5 

cv = 2.6 • 0.3 1119/kg 

Result Unc:er. 

Date 

9/16 

Date 

8/31 

GCIIS 

Date 

2/21 
3/24 

Date 

12/16 

Date 

0.85 0.26 12/03 

cv • 3.1 • 0.3 1119/kg 

Result Uncer. 

1.9 0.6 

CY = 3.5 :t 0.4 mg/kg 

Result 

2.1 
1.8 

Uncer. 

0.6 
0.5 

cv = 4.1. 0.4 1119/kg 

Result uncer. 

Date 

11/16 

Date 

2/14 
11/04 

Date 

2.4 
2.5 
2 

0.7 11/16 
0.8 12/01 
0.6 12/02 

cv = 4.4 :t 0.4 mg/kg 

Result Unc:er. Date 

2.7 0.8 11/16 

cv = 4.6 • 0.5 1119/kg 

Result Unc:er. Date 

3.7 1.1 3/25 

CY = 6 t 0.6 mg/lcg 

Result Uncer. Date 

3.4 2/14 
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EM-9 Organics on Soil 
(cont) 

4-NHrophenol (cont) 

cv = 6.36 • 0.6 11101/kg 

Result Uncer. 

3. 7 1.1 

N·Ni trosodiphenyl81i ne 

Date 

3/24 

89GAU 01 GCMS 

cv • 2.43 .t 0.2 mgfkg 

Result Unc:e_r. Date 

1.5 0.5 12/16 

cv = 3 t 0.3 mg/kg 

Result Uncer. Date 

2.1 0.6 12/03 

cv = 3.6 • 0.4 1119/kg 

Result Uncer. Date 

0.9 11/16 

cv s 4.2 t 0.4 mg/kg 

Result Uncer. Date 

3.2 11/04 

cv = 4.9 • 0.5 11111/kg 

'Result Uncer. Date 

3.2 
4.3 
2.6 

1 
1.3 
0.8 

cv • 5.2 • 0.5 11111/kg 

11/16 
12!01 
12!02 

Result Uncer Date 

3.5 1.1 

Phenol 
89GAU 01 

cv • 2.29 • 0.2 1111/kg 

11/16 

GCMS 

Result lJnc!r. oat« 

1.4 0.4 12/16 

cv 111 2.9 :t: 0.3 1111/kg 

Result Uncer. Date 

1.3 0.4 12/03 

cv • 3.4 • 0.3 1111/kg 

Result Uncer. Date 

2.3 0.7 11/16 

Phenol Ccont> 

cv = 3.9 t 0.4 mg/kg 

Resu_l t Uocer. 

2.2 0.7 

cv = 4.6 • 0.5 11111/kg 

Resu_lt 

2.4 
2. 7 
1.8 

Uncer. 

0.7 
0.8 
0.5 

cv = 4.9 • 0.5 11111/kg 

Result Uncer. 

2.9 0.9 

Propyl benzene 89GAU 01 

cv = 120 t 12 ugjkg 

Result __ _U_nc:er, 

160 50 

cv • 132 :t 13 ug/kg 

Result Uncer. 

22 

cv s 144 :t 14 ug/kg 

Date 

11/04 

Date 

11/16 
12!01 
12/02 

Date 

11/16 

PTGC 

Date 

9/11 

Date 

10/21 

Result Uncer. Date 

110 30 10/27 

cv = 162 t 16 ug/kg 

Result yncer. Date 

120 40 2!06 

cv ,. 170 t 17 ug/kg 

Result Uncer. Date 

110 30 1/31 

Pyrone 
89GAU 01 GCMS 

cv. 2.15. 0.2 1111/kg 

Result Uncer. Date 

1.6 0.5 12/16 

cv • 2.7. 0.3 lllllfkg 

Result Uncer. Date 

1.8 0.5 12!03 

cv • 3.2 • 0.3 1111/kg 

Result Uncer. Pete 

2.5 0.8 11/16 

Pyrene ( cont) 

cv " 3. 7 t 0.4 mg/kg 

Result uncer. 

2.1 0.6 

cv = 4.3 • 0.4 mg/kg 

Result 

2.8 
3.3 
2.6 

uncer. 

0.8 
1 
0.8 

cv = 4.6 • 0.5 mg/kg 

Result Uncer. 

3.1 0.9 

Styrene 
89GAU 01 

cv = 119. 12 ug/kg 

Result Unce.r. 

91 27 

cv = 120 • 12 ug/kg 

Result Uncer. 

98 29 

cv = 131 • 13 ug/kg 

Result Uncer. 

140 40 

cv :a 144 :t 14 ug/kg 

Result Uncer. 

110 30 

CV = 150 ' 15 ug/kg 

R:esul t Unc~r. 

130 40 

Tetrachloroethylene 
89GAU 01 

cv :11: 105 :t 10 ug/kg 

Result Uncer. 

83 25 

cv :1 125 :t 13 ug/kg 

Resy!_t_ Urw;~r. 

110 30 

cv z 136 :t 14 ug/kg 

Result Uncer. 

93 28 

TABLE E-IV (cont) 

Date 

11/04 

Date 

11/16 
12/01 
12/02 

Date 

11!16 

PTGC 

Date 

8!18 

D_ate 

6!09 

D_ate 

4!15 

Date 

6/10 

Date 

11/25 

PTGC 

Date 

6/10 

Date 

9/14 

Date 

10/27 

Tetrachloroethylene (cont) 

cv = 164 :t 16 ug/kg 

Result 

220 
39 

Uncer. 

70 
12 

cv = 182 • 18 ug/kg 

Result uncer. 

200 60 

Toluene 
89GAU 01 

CV = 92 ' 9 ug/kg 

Result Uncer, 

98 29 

cv = 114 • 11 ug/kg 

Result Uncer. 

99 30 

cv = 120 • 12 ug/kg 

Result Uncer. 

100 30 

cv = 125 • 12 ug/kg 

Result Unc_____M, 

140 40 

cv = 129 • 13 ug/kg 

Result Uncer. 

100 30 

cv = 131 • 13 ug/kg 

Result Uncer. 

140 40 

cv • 134 • 13 ug/kg 

Result unce.r. 

160 50 

cv = 137 • 14 ug/kg 

Da_te 

9/11 
10/21 

Date 

10/23 

PTGC 

Date 

10/06 

Date 

8/18 

Date 

6/09 

Date 

4/15 

Date 

9/03 

Date 

10/29 

Date 

11/03 

Result uncer. Date 

120 40 9/18 

cv z 138 t: 14 ug/kg 

Result uncer. Date 

120 40 6/10 

cv • 150 • 15 ug/kg 

Result Uncer. _Date 

160 50 11/03 

Toluene (cont) 

cv = 165 :t 17 ug/kg 

Result Uncer. Date 

270 80 11/04 

cv = 169 :t 17 ug/kg 

Result Unc:er. Date 

200 60 9/21 

1 ,2,4-Trichlorobenzene 
89GAU 01 GCMS 

cv = 1 t 0.1 mg/kg 

Result uncer. Date 

0.61 
0.57 

0.18 2!21 
0.17 3/24 

cv = 1.2 • 0.1 1119/kg 

Result Uncer. Date 

0.63 0.19 4/28 

cv = 1.5. 0.2 mgfkg 

Result uncer. Qate 

1.1 0.3 6/09 

cv = 1.6. 0.2 1119/kg 

Result U_ncer. Date 

0.83 0.25 7/02 

cv = 3.17 • 0.3 11111/kg 

Res\,11 t Uncer. Date 

1.9 0.6 5!05 

cv s 3.4 t: 0.3 mg/kg 

Result Uocer. Date 

2.1 0.6 2!14 

cv • 3.87 • 0.4 mg/kg 

Res\,llt Uncer. Date 

3.2 7/21 

cv s 4.5 t: 0.4 mg/kg 

Result uncer. Datr 

2.9 0.9 3/25 

cv = 5 • 0.5 11101/kg 

Result Uncer. Date 

1.9 
3 

0.6 
0.9 

cv • 5.8 • 0.6 1119/kg 

5/13 
8/19 

Result Uncer. Date 

3.7 1.1 7/21 

1,2,4-Trichlorobenzene (cont) 

cv = 5.9 :t 0.6 mg/kg 

Result Uncer. 

3.1 0.9 

cv = 6.2 :t 0.6 mg/kg 

Result Uncer. 

2.8 0.8 
2.7 0.8 

T rich l oroethene 
89GAU 01 

cv = 130 • 13 ug/kg 

R_esul t Uncer. 

180 50 

cv = 143 • 14 ug/kg 

R_esult Uncer. 

32 10 

cv = 155 • 16 ug/kg 

Date 

2/14 

Dat_e 

3/24 
4/15 

PTGC 

Date 

9/11 

Date 

10/21 

R_esult Uncer. Date 

120 40 

2,4 ,6-Trichlorophenol 
89GAU 01 

cv = 1.06. 0.1 mg/kg 

Result Uncer. 

10/27 

GCMS 

Date 

0.86 0.26 5/04 

cv • 1.8 • 0.2 mg/kg 

Result 

1.3 
< 0.33 

uncer. 

0.4 

cv = 2.1 • 0.2 mg/kg 

Result Uncer 

1.7 0.5 

cv s 2.5 :t 0.2 mg/kg 

Result Uncer. 

< 0.33 

cv • 2.8 :t 0.3 mg/kg 

Resu_lt Uncer. 

2.1 0.6 

cv s 4.6 :t 0.5 mg/kg 

Result 

< 0.33 
2.6 

Lnce_r, 

0.8 

Date 

5/13 
8/19 

Date 

4/15 

Date 

8!19 

Date 

7/21 

Date 

6!09 
7!06 



~ , 
"' ::s 
a. 
)(" 

trJ 

trJ 
I .... ,. 

<0 

EM-9 Organics on Soil 
(cant) 

······-· .... ·······-···-···· 
2,4,6-Trichlorop,enol <cont) 

cv • 5 • 0.5 mg/kg 

Result uncer Date 

3.8 1.1 6/24 

cv • 5.7 • 0.6 mg{kg 

Result unce_r. Date 

3.1 0.9 4/28 

1, 2,3-Trichloropropane 
89GAU 01 PTGC 

cv z 99 t 10 ug/kg 

Result Uncer. Date 

180 50 10/06 

cv • 117 t 12 ug/kg 

Re_sul t uncer. Date 

93 28 6/17 

cv • 132 • 13 ug/kg 

Result uncer. Date 

110 30 6/10 

cv z 139 t 14 ug/kg 

Result uncer. Oa_te 

8Z 25 9/03 

cv • 141 • 14 ug/kg 

Result uncer. Date 

130 40 10/29 

cv s 145 t 14 ug/kg 

Result uncer. Date 

250 80 11/03 

cv = 147 • 15 ugtkg 

Result ~_._ Date 

160 50 9{18 

cv • 161 • 16 ug/kg 

Result uncer. Date 

170 50 8/18 

cv • 162 • 16 ug/kg 

Result Un.c.er. Date 

320 100 11/03 

1,2,3-Tr-fehloropropene (cont) 

cv = 170 t 17 ug/kg 

Result Uncer. pate 

140 40 6/09 

cv • 178 • 18 ug/kg 

Result Uncer. Date 

320 100 11/04 

cv = 182 t 18 ug/kg 

Result Unc:er Date 

200 60 9/21 

Vinyl acetate 
89GAU 01 PTGC 

CV' s 87 t 9 ug/kg 

Result Uncer. Date 

120 40 10/30 

cv • 90 • 9 ug/kg 

Result Uncer Date 

170 50 11/03 

cv :II 94 t 9 ug/kg 

Result Unc:er. Date 

190 60 

cv z 117 t 12 ug/kg 

Result Unc:er. 

97 29 
58 17 

cv. 119. 12 ug/kg 

Result Uncer. 

140 40 

cv • 120 • 12 ug{kg 

Result Uncer. 

1U U 
170 ~ 

cv = 125 • 12 ug{kg 

Result Uncer. 

140 40 

cv • 126 • 13 ug{kg 

Result Uncer. 

95 29 
230 70 
270 80 

10/06 

Date 

4/15 
8/18 

Date 

10/29 

Date 

9/03 
11/03 

Date 

10/23 

Date 

10/21 
11/24 
11/25 

TABLE E-IV (cont) 

Vinyl acetate (cont) 1 Vtnyl acet•t• (cont) 

cv = 127 :t 13 UQ/kg 

Result Uncer. 

190 60 
140 40 

cv • 130 • 13 ug/kg 

Result Uncer. 

110 30 

cv = 131 • 13 ug{kg 

Result Uncero 

67 zo 
cv = 132 • 13 ug/kg 

Result Uncero 

190 60 

cv • 133 • 13 ug/kg 

Result Uncero 

130 40 

cv • 134 • 13 ug/kg 

Result Uncer. 

150 50 

cv = 138 • 14 ug/kg 

Result Uncero 

150 50 

cv • 140 • 14 ug/kg 

Result 

< 10 
91 

Uncer o 

27 

cv • 151 • 15 ug/kg 

Result Uncero 

< 10 

cv = 156 t 16 ug/kg 

Result Uncer o 

220 70 

cv • 157 • 16 ug/kg 

Result Uncero 

140 40 
160 50 

cv • 159 • 16 ug/kg 

Result Unc:ero 

210 60 

Date 

9/11 
9/21 

Date 

8/18 

Date 

6/10 

Date 

8/24 

Date 

9/11 

Date 

9/18 

Date 

9/21 

Date 

6{09 
10/27 

Date 

9/11 

Date 

11/03 

Date 

10/27 
10/27 

Date 

11/04 

cv • 160 :t 16 ugjkg 

Result Uneer. Date 

< 10 
49 15 

140 g 

cv • 161 • 16 ug/kg 

Result Uncer. 

100 30 

cv • 164 :t 16 u;/kg 

Result Uncer. 

260 80 

cv • 167 • 17 ug{kg 

Result Uncer. 

200 60 

CV • 175 :t 17 ug/kg 

Result Uncer. 

190 60 

cv • 183 • 18 ug{kg 

Result Uncer. 

250 80 

cv = 184 • 18 ug{kg 

6!09 
6/10 
6/17 

Date 

6/10 

Date 

9/21 

Date 

11/30 

Date 

9/14 

Date 

10/23 

Result Uncer. Date 

210 
150 

60 
50 

10/26 
11/03 

EM-9 Organics on Vapor Badge 

Methylene chloride 
9ZGAU 01 

CV • 86 :t 9 USJ/18111ple 

GCMS 

Result Uncer Date 

73 15 4/08 

1, 1, 1-Trichloroethane 
9ZGNJ 01 GCMS 

CV a 62 t 6 U1iJ/S8111ple 

Result Uncer. Date 

59 12 1/23 

cv = 85 • 8 ug/s-le 

Result Uncer. Date 

71 14 5/12 

1,1,1-Trtchloroeth- (cont) 

cv • 88 :t 9 ug/sa~~ple 

Resu.lt Unc:er. Date 

88 18 1/23 

EM·9 PCB In Oil 

Mixed·Aroelor 
87GAU 04 GCEC 

CY • 7.9 :t 0.8 ug/g 

Result 

11 
11 
43 
10 
10 
15 
6.3 

13 
9.5 

Uncero Date 

3 
3 

13 
3 
3 
5 
1.9 
4 
3 

Z/21 
Z/21 
Z/28 
3/16 
3/ZO 
5/12 
5/18 
8/11 
9/03 

cv • 9o9 :t 1 ug/g 

Result Uncer. Date 

7 
10 

120 
10 

cv • 10.1 • 

z 
3 

40 
3 

ug/g 

2/21 
4/16 
5/ZO 
6/19 

Result Uneer. Date 

8.5 
9.4 

13 
8.6 

zz 
23 
15 
12 

2.5 3/ZO 
2.8 3/ZO 
4 4/25 
2.6 5/14 
7 6/30 
7 7129 
5 9/03 
4 12/17 

cv • 21.4 t 2.1 ug/g 

Result Uncer o Date 

16 
19 
13 
15 
13 
17 
29 
34 
19 
16 

5 
6 
4 
5 
4 
5 
9 

10 
4 
5 

cv • 24.6 • 2.5 ug/g 

1/03 
1/28 
3/17 
4/30 
5/15 
6/15 
7/ZZ 
7/29 

11/23 
12/0Z 

Result Uncer. Date 

ZO 6 Z/21 
17 5 6/16 
22 4 9/24 
11 z 11/19 

Mtxed·Aroclor (cont) 

cv • 25 :t 2 ugtg 

Result Uncer. D•te 

17 
16 
zo 
17 
17 
16 
15 
19 
zz 
23 
18 
15 
19 
18 
52 
30 
26 
18 
26 
zz 

5 
5 
6 
5 
4 
5 
5 
6 
7 
7 
6 
5 
6 
5 

16 
9 
8 
5 
7 
7 

cv s 34 :t 3.4 ugjg 

1/03 
Z/24 
3/04 
3/04 
3/05 
3/17 
4/16 
4/25 
4/26 
4/27 
5/13 
5/14 
5/21 
6!17 
6/19 
7/ZZ 
8{07 

10/22 
11/10 
12/0Z 

Result Uncer. Date 

37 11 
45 14 
42 13 
77 22 
51 10 

cv = 34.1 t 3.4 ug/g 

Z/28 
3/ZO 
4/16 

11/15 
11/16 

Result Uncer. Date 

32 
33 

10 
10 

cv .. 36.2 :t 3.6 ug/g 

5/14 
6/04 

Result Uncer o Date 

21 
32 
24 
32 
27 

6 
10 

7 
10 
8 

cv • 36.4 • 3.6 ug/g 

Result Uncer. 

47 14 
38 12 
41 12 
74 14 
46 14 

cv s 44.5 t 4.4 ug/g 

Result 

34 
9 

37 
28 
42 
69 

Uncero 

10 
2.7 

11 
9 

13 
21 

3/12 
4/08 
5/ZO 
6/08 
6/17 

Date 

Z/21 
Z/24 
3/ZO 

11/16 
11/19 

Date 

Z/21 
Z/28 
4/26 
5/14 
6/15 
8/04 
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EM-9 PCB in Oil 
ccont) .................................. 

M1xed-Aroclor (cont) 

CV a 53.3 t 5.3 UD/G 

Result Uncer. Date 

89 
110 
60 
9.5 

27 
30 
18 
3 

cv. 56.6 :t 5.7 ug/g 

4/25 
5/12 

10/06 
12/14 

Result Uncer. Date 

42 13 5/29 
61 18 6/04 

CY = 56.7 t 5.7 ug/g 

Result Uncer. Date 

67 20 3/16 
75 23 4/25 
71 21 7/29 
82 25 8/06 

CV a 57 t 6 ug/g 

Result Uncer. Date 

48 14 1/28 
47 14 2/21 
45 14 2/21 
37 11 3/05 
51 15 4!25 
49 15 5/14 
43 13 6/08 
55 13 6/16 
56 17 6/19 
58 17 7/29 
69 21 8/04 
51 15 9/08 

130 40 9/10 
55 11 9/24 
46 14 11/20 

cv • 57.2 • 5.7 Ull/9 

Result Unctr· Da tr 

46 
31 
49 
47 

14 
9 

15 
14 

cv • 59.6 • 6 Ull/g 

2/21 
2/28 
4!27 
6/15 

Result !Jncer". Date 

37 
50 
44 
67 
92 

11 
15 
13 
20 
28 

2/28 
4/16 
5/13 
6/19 
7/29 

Mixed-Aroclor (eont> 

cv = 300 • 30 Ull/0 

Result Uncer. Date 

370 110 3/03 
370 110 3/16 
240 70 5/26 
290 12 6/05 
zoo 60 6/05 
260 80 11!19 

cv = 304.8 • 30 "~~'" 

Result Uncer. Date 

320 100 2/21 
410 1ZO 3/03 
3ZO 100 3/16 
360 110 3/16 
330 100 3/20 
370 , 10 3/ZO 
300 90 4/25 
270 80 5/18 
Z20 70 5!26 
zoo 60 6/25 
390 1ZO 8/07 
390 120 8/21 
220 70 9/03 
360 70 11!16 
290 90 11/19 

cv • 443.4 • 44.3 lJII/0 

Result Uncer. Date 

330 
320 
330 
320 
410 
480 
410 
520 

100 
100 
100 
100 
120 
140 
120 
160 

cv • 448.8 t 44.9 ug/g 

2!21 
2!21 
Z/21 
3/12 
4/08 
6/19 
7/29 
8/07 

Resylt uncer. Date 

610 
570 
540 
550 
410 
370 
490 

180 
170 
160 
170 
120 
110 
100 

cv • 449.9 t 45 ug/g 

2/21 
2/Z1 
2/Z8 
3/16 
6/05 
7/29 

11/15 

Result Uncer. D•te 

3ZO 
420 
500 
350 

Aroclor 1242 

100 
130 
150 
110 

Z/21 
2!21 
6/04 
6/30 

86GAU 01 GCEC 

cv • 7.9 • 0.8 Ull/0 

Result Unctr. Date 

,, ,, 
< 0.5 

10 
10 

2!21 
2!21 
2!28 
3/16 
3/20 

TABLE E-IV (cont) 

Aroclor- 1242 (cont) 

15 
6.3 

13 
9.5 

5 
1.9 
4 
3 

cv = 10.1 t 1 ug/g 

5/1Z 
5/18 
8/11 
9!03 

Result Uncer. Date 

8.5 
9.4 

13 
Z3 
15 
12 

2.5 3/20 
Z.8 3/20 
4 4/Z5 
7 7/29 
5 9/03 
4 1Z/17 

cv = 34 :t: 3.4 ug/g 

Result Uncer. Date 

37 ,, 2!Z8 
45 14 3/20 
42 13 4!16 
77 Z2 11/15 
51 10 11/16 

cv = 36.4 t 3.6 ug/g 

Result Uncer. Date 

47 
38 
41 
74 
46 

14 
12 
12 
14 
14 

cv • 53.3 • 5.3 ug/o 

2/21 
2!24 
3/ZO 

11/16 
11/19 

Result Uncer. Date 

89 
110 
60 
9.5 

27 
30 
18 

3 

CV•56.7•5.7 ug/g 

4/25 
5/12 

10/06 
12/14 

Result Unc:er. Date 

67 20 3/16 
75 Z3 4/Z5 
71 21 7/29 
82 Z5 8/06 

cv z 300 t 30 ug/g 

Result Uncer. Date 

370 110 3/03 
370 , 10 3/16 
240 70 5/26 
290 1Z 6/05 
200 60 6/05 
260 80 11/19 

cv = 304.8 :t. 30 ug/g 

Result 

320 
410 
320 
360 
330 
370 
300 
270 
220 

Uncer. 

100 
120 
100 
110 
100 
110 

90 
80 
70 

Date 

2/21 
3/03 
3/16 
3/16 
3/20 
3/ZO 
4/25 
5/18 
5/26 

Aroelor 1242 (cont) 

200 
390 
390 
Z20 
360 
290 

60 
120 
1ZO 

70 
70 
90 

cv • 448.8 t 44.9 ug/g 

6/25 
8/07 
8/21 
9/03 

11/16 
11/19 

Result Unc:er. Date 

570 170 2/21 
610 180 2/Z1 
540 160 2/28 
550 170 3/16 
410 120 6/05 
370 110 7/29 
490 100 11/15 

Aroclor 1254 
86GAU 01 GCEC 

cv z 10.1 t 1 ug/g 

Result Uncer. Date 

8.6 
22 

2.6 
7 

cv z 34.1 t 3.4 ug/g 

5/14 
6/30 

Result Uncer. pate 

32 
33 

10 
10 

cv • S6.6 t s. 7 uo/o 

5!14 
6/04 

Result Uncer. Date 

42 
61 

13 
18 

cv • 449.9 • 45 ug/O 

5/29 
6/04 

Result Uncer. Date 

320 
420 
500 
350 

Aroclor 1260 

100 
130 
150 
110 

2/21 
2/21 
6/04 
6/30 

91GMJ 01 GCEC 

cv • 9.9 • 1 ug/g 

Raul t Unctc· ptte 

7 
10 

< 5 
10 

cv • 21.4 • 2.1 ug/g 

2!21 
4/16 
5/20 
6/19 

Rnu[t Uncer Dtte 

16 
19 
13 
15 
13 
17 
29 

5 
6 
4 
5 
4 
5 
9 

1/03 
1/28 
3/17 
4/30 
5/15 
6/15 
7/22 

Aroelor 1260 ccont) 

34 
19 
16 

10 
4 
5 

cv s 24.6 t 2.5 ug/g 

7/29 
11/23 
12/02 

Result Uncer. Date 

zo 
17 
22 ,, 

cv • Z5 • 2 Ull/1 

2/21 
6/16 
9/24 

11/19 

Result Uncer. Date 

17 
16 
20 
17 
17 
16 
15 
19 
22 
23 
18 
15 
19 
18 
52 
30 
26 
18 
26 
Z2 

5 
5 
6 
5 
4 
5 
5 
6 
7 
7 
6 
5 
6 
5 

16 
9 
8 
5 
7 
7 

cv • 36.2 t 3.6 ugjg 

1!03 
Z/24 
3/04 
3/04 
3/05 
3/17 
4/16 
4/25 
4/26 
4/27 
5/13 
5/14 
5/Z1 
6/17 
6/19 
7!22 
8/07 

10/22 
11/10 
12!02 

Result Uncer Dtte 

21 
32 
24 
32 
27 

6 
10 

7 
10 
8 

cv • 44.5 :1: 4.4 uo/o 

3/12 
4/08 
5/20 
6/08 
6!17 

Result Uncer. Date 

34 
< 0.5 
37 
28 
42 
69 

cv • 57 • 6 ug/O 

10 

11 
9 

13 
21 

2/21 
2/28 
4/26 
5!14 
6/15 
8/04 

Rnylt lJncer. Dete 

48 
45 
47 
37 
51 
49 
43 
20 
56 
58 
69 
51 

130 
55 
46 

14 
14 
14 
11 
15 
15 
13 
6 

17 
17 
21 
15 
40 , 
14 

1/28 
2/21 
2!21 
3/05 
4/25 
5/14 
6/08 
6/16 
6/19 
7/29 
8/04 
9/08 
9/10 
9/24 

11/20 

Aroelor 1260 (cont) 

cv. 57.2. 5.7 Ull/0 

Result Uncer. Dete 

46 
31 
49 
47 

14 
9 

15 
14 

cv = 59.6 • 6 lJII/g 

2/21 
2/Z8 
4/27 
6/15 

Result Uncer. Date 

37 ,, 2/Z8 
50 15 4/16 
44 13 5/13 
67 zo 6/19 
92 28 7/29 

cv • 443.4 t 44.3 ug/g 

Result Uncer. Date 

3ZO 
330 
330 
3ZO 
410 
480 
410 
520 

100 
100 
100 
100 
120 
140 
120 
160 

2!21 
Z/21 
2!21 
3/12 
4/08 
6/19 
7/29 
8/07 

EM·9 PCB in Organic Solvent 

Mixed·Aroclor 
92GMJ 04 GCEC 

cv • 2.5 t 0.2 ug/1111. 

Result Uncer. Date 

1.9 
2.1 

0.6 
0.4 

cv z 5 t 0.5 ug/1111. 

6/09 
10/15 

Result Uncer. Date 

3.5 
36 
4.2 

1.1 ,, 
2.1 

cv • 7.5 • 0.8 lJII/1111. 

6/09 
6!09 
8/11 

Result Uncer. Pete 

6.8 6/09 

cv • a t o.a uo/llll 

Result Uncer. Date 

1.9 0.6 6/05 

Aroclor 1254 
92GAU 04 GCEC 

cv • 2.5 • 0.2 lJII/1111. 

Result uncer Date 

1.9 0.6 6/09 
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EM·9 PCI in Orpnic Solvent 
<cant) 

Arcxlor 12S4 (cont) 

cv • 5 t 0.5 Ul/111. 

Resu\ t Unctr. Date 

36 11 6!09 

cv • 8 • 0.8 ug/111. 

Result lJncer. Date 

1.9 0.6 6/05 

Aroclor 1260 
92GAU 04 GCEC 

CV • 2.5 :t 0.2 ug/IIL 

Result Uncer. Date 

2.1 0.4 10/15 

cv • 5 t 0.5 UQ/111. 

Resut t Uncer. Date 

3.5 
4.2 

1.1 
2.1 

cv. 7.5 t 0.8 ug/1111.. 

6!09 
8/11 

Result Unc:er. Date 

6.8 6!09 

EM-9 PCB in Water 

**'*******'***********'** ......... 
Nixed-Aroclor 

91GAU 04 

CV = 5 t 0.5 ug/L 

Result 

3.3 
2.4 

Uncer. 

2 
1.2 

CV • 8 t 0.8 ug/L 

Result Uncer. 

4.9 2.4 

CV = 9 t 0.9 ug/L 

Result Uncer 

GCEC 

Date 

3/03 
6/10 

Date 

5/18 

Date 

0.7 0.35 4/16 

CV = 10 t 1 ug/L 

Result Uncer. Date 

6.4 3.2 2!19 

Mixed·Aroclor (eont) 

CV • 11 t 1 ug/L 

Result Uncer pete 

3.5 10/26 

CV • 13.5 t 1.4 ug/L 

Result Uncer Date 

0.62 0.31 4/16 

CV•16t1.6 ug/L 

Result Uneer Date 

11 4/26 

CY•24t2 ug/l 

Result Uncer. Date 

12 9/25 

CV:~~25t2 ug/l 

Result Uncer. Date 

22 7 6!03 

Aroelor 1242 
92GAU 04 GCEC 

CV = 9 t 0. 9 ug/L 

Result Uncer. Date 

< 0.1 4/16 

CV = 11 t 1 ug/L 

Result uncer. Date 

7 3.5 10/26 

CV • 13.5 t 1.4 ug/L 

Result Uncer. Date 

< 0.1 4/16 

cv::~24t2 ug/L 

Result Uncer. Date 

12 2 9/25 

Aroclor 1254 
92GAU 01 GCEC 

cv :II 5 :t 0.5 ug/l 

Result uncer~ Date 

3.3 
2.4 

CV = 8 t 0.8 ug/L 

2 
1.2 

3!03 
6/10 

Result Unc!M". Date 

4.9 2.4 5/18 

TABLE E-IV (cont) 

Aroclor 1254 (cont) I Mixed~Aroclor (cant) 

CV • 10 :t 1 ug/L 

Result uncer Date 

6.4 3.2 2/19 

CV • 16 t 1.6 ug/L 

Result Uncer. Date 

11 4/26 

CV • 25 t 2 ug/L 

Result uncer. Date 

22 7 6/03 

EM-9 PCB on Filter Med;a 

Mixed-Aroclor 
89GAU 04 

cv • 5 t 0.5 ug/sample 

Result 

4.3 
4.3 
7.7 
4.3 
4.4 
5.6 
5 
4.5 

unc_er. 

1.3 
1.3 
2.3 
1.3 
1.3 
1.7 
3 
0.9 

CV s 6 t 0.6 ug/SaRf'le 

GCEC 

Date 

2/27 
4/27 
5/08 
5/20 
5/26 
6/03 
7/30 
9/24 

Result Uncer. Date 

5.2 
5.3 

1.5 
1.6 

cv = 7.5 t 0.8 ug/s-lo 

Result 

11 
11 
7.4 
4.5 
8.3 
7.6 
7.5 

Unc_er. 

3 
3 
2.2 
1.4 
2.5 
2.3 
2.3 

CV = 8.5 t: 0.8 ug/sample 

Result 

7.4 
7.5 
6.1 

16 

Uncer. 

2.2 
2.2 
1.8 
5 

cv = 9.5 t: 1 ug/sanple 

Result 

11 
8.6 

15 
10 

Uncer. 

3 
2.5 
4 
3 

2/05 
5/27 

Date 

1/28 
4!26 
5/13 
5!20 
6!03 
6/15 
7/21 

Date 

2/05 
5/13 
5/27 
7/28 

Date 

1/28 
2/27 
2/28 
4/25 

CV • 10 :t 1 ug/sM!ple 

Res_u_l t Uncer ._ 

64 
5.3 
7.7 

16 
1.6 
2 

cv • 10.5 t: 1 ug/NIIIple 

Result Uncer. 

8.7 2.6 

CV • 11.5 t: 1 ug/s..,le 

Result Uncer. 

16 
10 
14 
15 

cv = 12.5 t 

Result 

ug/sample 

UncerJ_ 

13 4 
10 3 
9.2 2.8 

cv • 13 t 1 ug/sen~ple 

Result Unce_r. 

14 4 
14 4 
8 2.4 
9.9 3 

cv = 14.5 t: 1 ug/sample 

Resylt 

14 
17 
12 

Uncer. 

cv = 15 t 2 ug/s-le 

Result 

14 
14 
14 
11 
14 

Uncer. 

cv z 16 t 2 ug/se~~ple 

Result Uncer. 

14 
19 

CV = 17.5 t: 2 ug/sanple 

Result 

17 
15 
14 
29 

Uncer. 

Date 

3!12 
5/20 
9/24 

Date 

2/05 

Date 

1/28 
7/30 
8/03 

10/09 

Date 

2/05 
2/28 
3!20 

Date 

5/12 
5/13 
5/20 

11/19 

Date 

2/05 
5/08 
5/27 

Date 

2/20 
3/12 
3/20 
5/27 
8/21 

Date 

2/27 
5/12 

Date 

2/05 
5!26 
5/26 
6/15 

Mixed·Aroclor (cant) 

CV z 19 t: 2 ug/sa.ple 

Resul__t_ ____ Uncer. Date 

19 6 2/05 
14 4 5/27 

cv • 20 t 2 ug/se~~~ple 

Resu\ t Uncer Date 

19 
17 
13 
31 
19 
22 
20 
22 
18 

Aroclor 1242 

6 
5 
4 
9 
6 
7 
6 
7 

15 

89GAU 04 

cv = 5 t 0.5 ug/s-lo 

2/20 
2/27 
2/28 
2!28 
4/25 
5/13 
6/15 
8/03 
9/24 

GCEC 

Result uncer. Date 

4.3 1.3 5/20 

cv = 7.5 t 0.8 ug/s-lo 

Result Uncer. Date 

4.5 1.4 5/20 
7.5 2.3 7/21 

cv = 8.5 t 0.8 ug/s...,le 

Result Uncer. 

6.1 1.8 
16 5 

CV = 10 t 1 ug/s-le 

Result 

9.9 
5.3 

Uncer. 

3 
1.6 

CV = 12.5 t 1 ug/._lo 

Result Uncer. 

9.2 2.8 

cv • 13 t 1 ug/sa~~~ple 

Result Uncer. 

8 2.4 
9.9 3 

cv = 15 t: Z ug/s..,le 

Result Uncer. 

14 
14 
14 
11 

Date 

5/27 
7/28 

Date 

3/12 
5!20 

Date 

3/20 

Date 

5/20 
11/19 

Date 

2/20 
3/12 
3!20 
5/27 

Aroclor 1242 (cant) 

CV • 17.5 t: Z ug/s...,le 

Result Uncer. Date 

14 4 5/26 

CV = 19 t 2 ug/sample 

Result Uncer. Date 

14 

cv = 20 t 2 ug/s-le 

Result Uncer. 

19 

Aroclor 1254 
89GAU 04 

cv • 5 t: 0.5 ug/sample 

Result Uncer. 

4.3 1.3 
4.3 1.3 
7.7 2.3 
4.4 1.3 
5.6 1.7 
5 3 

cv = 6 t: 0.6 ug/sample 

Result Uncer. 

5.3 1.6 

cv z 7.5 :t 0.8 ug/s~le 

5/27 

Date 

2!20 

GCEC 

Date 

2!27 
4/27 
5/08 
5!26 
6/03 
7/30 

Da_te 

5/27 

Result Uncer. Date 

11 
11 

7.4 
8.3 
7.6 

3 
3 
2.2 
2.5 
2.3 

CV • 9.5 t: 1 ug/s..,Le 

Result 

11 
8.6 

15 
10 

Uncer. 

3 
2.5 
4 
3 

CV = 11.5 t: 1 ug/s....,le 

Result 

16 
10 
14 
15 

Uncer. 

CV = 13 t: 1 ug/sample 

Result 

14 
14 

Uncer. 

1/28 
4/26 
5/13 
6103 
6/15 

Date 

1/28 
2/27 
2!28 
4/25 

Date 

1/28 
7!30 
Bt03 

10/09 

Date 

5!12 
5/13 
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EM-9 PCB on F i l ter Media 
(cont) 

Aroclor 1254 (eont) 

CV = 14.5 t 2 ug/sa~~ple 

Result 

17 
12 

Uncer. 

cv =- 16 t 2 ug/s~le 

Result 

14 
19 

Uneer. 

CV = 17.5 t 2 ug/s~le 

Resut t 

15 
29 

Uneer. 

cv = 20 t 2 ug/s~le 

Result 

17 
31 
19 
20 
22 
18 

Aroclor 1260 

Uncer. 

5 
9 
6 
6 
7 

15 

91GAU 04 

cv = 5 t 0.5 ug/sample 

Result uncer. 

4.5 0.9 

CV = 6 t 0.6 ug/s-le 

Result uncer. 

5.2 1.5 

cv ::.: 8.5 t 0.8 ug/sa~~ple 

Result 

7.4 
7.5 

cv = 10 t 1 

Uncer. 

2.2 
2.2 

ug/sM!ple 

Date 

5/08 
5!27 

Date 

2!27 
5/12 

Date 

5/26 
6/15 

Date 

2!27 
2/28 
4/25 
6{15 
8/03 
9/24 

GCEC 

Date 

9/24 

Date 

2/05 

Date 

2/05 
5/13 

Result Uncer~ Dill' 

7.7 9/24 

CV = 10.5 t ug/sa.ple 

Result uncer. Date 

8.7 2.6 2/05 

Aroc:lor 1260 (cont) 

cv = 12.5 t 1 ug/san~Ple 

Result 

13 
10 

uncer. 

CV = 14.5 t 1 ug/s8111)le 

Result Unc.er. 

14 

cv " 15 t 2 ug/s__.,le 

Result Uncer. 

14 

CV = 17.5 t 2 ug/s~le 

Result Uncer. 

17 

CV = 19 t 2 ug/saMple 

Result Uncer. 

19 

cv = 20 t 2 ug/S8111)le 

Date 

2{05 
2/28 

Date 

2/05 

Date 

8!21 

Date 

2{05 

Date 

2/05 

Result Uncer. Date 

13 
22 

4 
7 

EM-9 PCB on Fluorsi l 

Mixed·Aroclor 
91GAU 04 

cv = 18 :t: 2 UQ/tr.be 

Result vnter. 

16 

cv • 24 :t: 2 ug/tube 

2!28 
5/13 

GCEC 

Date 

3{02 

Result Uncer. Date 

20 6 3/02 

Aroclor 1254 
91GAU 04 GCEC 

cv • 18 t 2 ug/tlile 

Result Uncer Date 

16 3/02 

cv • 24 :t: 2 UQ/t\be 

Result Uncer. Date 

20 3/02 

TABLE E-IV (cont) 

EM-9 PCB on Soi t 

Jltixed-Aroclor 
91GAU 04 

cv = 11 t 1 ug/g 

Result 

9.2 
8.6 
8.2 
9.5 
8.1 

10 
16 
15 

Uncer. 

4.6 
4.3 
4.1 
4.8 
4.1 
5 
8 
7 

cv = 12 • 1 ug/g 

Result Uncer. 

17 

cv = 13 t 1 ug/g 

Result Uncer. 

GCEC 

Date 

1/27 
3!16 
3/18 
3/20 
4/27 
5/29 
8/20 
9/04 

Date 

10/22 

Date 

11 5 10/27 
4.3 2.4 11/03 

cv = 14 t 1 ug/g 

Result Uncer. ___Qill 

3.6 1.1 5/21 

cv = 15 t 1 ug/g 

Result Uncer. 

12 
11 
11 
9.4 

15 
7.7 

cv = 17 • 2 ug/g 

6 
6 
6 
4.7 
7 
4 

Result Uncer. 

15 
11 
31 
2.5 

cv • 19 t 2 ug/g 

8 
5 

16 
1 

Result Uncer. 

7 
23 
12 
12 
12 
22 

cv • 21 t 2 ug/g 

3.5 
11 
6 
6 
4 

11 

Date 

3/16 
3!18 
3/24 
6/05 
9/02 

11/04 

Date 

3!20 
9/02 

10/26 
12/15 

Date 

2/20 
2!27 
3/16 
3{18 
5!20 
9/04 

Result Uncer. Date· 

17 10/02 

Mixed-Aroclor (cont) 

cv = 22 • 2 ug{g 

Result Uncer. 

18 9 
18 9 
16 8 
19 10 
11 6 
M 12 
v 14 
17 9 

cv = 23 • 2 ug/g 

Result Uncer. 

21 11 

cv = 24 t 2 ug/g 

Result uncer. 

13 
14 

cv = 25 • 2 ug/g 

Result Uncer. 

22 11 
18 4 
30 15 

cv • 26 • 3 ug/g 

Res~,o~lt uncer. 

28 
26 
21 
16 
23 

cv • 27 • 3 ug/g 

14 
13 
6 
8 

12 

Result Uncer. 

20 10 

cv ::& 28 t 3 ug/g 

Result Uncer. 

u 13 
21 11 
17 9 
u 5 

cv • 30 t 3 ug/g 

Date 

2/19 
3/16 
4/27 
4/27 
5/20 
5!26 
6/05 
6/09 

Date 

4/27 

Date 

7/30 
12/16 

Date 

2/19 
10/02 
12/03 

Date 

2/20 
3/20 
6/05 
6/05 
7/30 

Date 

3!16 

Date 

3/20 
3/24 
7/30 

10/02 

Result Uncer. Date 

29 14 
3.5 1.1 

Aroctor 1242 
91GAU 04 

cv • 11 t 1 ug/g 

Result 

8.2 
9.5 

10 
15 

Uncer. 

4.1 
4.8 
5 
7 

2!19 
5/20 

GCEC 

Dat.e 

3/18 
3/20 
5/29 
9/04 

Aroclor 1242 (cont) 

cv = 12 t 1 ug/g 

Result Uncer. 

17 

cv = 15 • 2 ug/g 

Result unc~r. 

11 
15 
7.7 

cv = 17 t 2 ug/g 

Resu_l t Uncer. 

15 
11 

cv = 19 • 2 ug/g 

Resltl t Uncer. 

23 
22 

cv = 22 • 2 ug/g 

11 
11 

Result UO!;.er. 

18 9 
24 12 
17 9 

cv :1 25 t 3 ug/g 

Result Uncer 

18 

cv • 26 t 3 ug/g 

Result uncer. 

26 
21 

cv = 28 • 3 ug/g 

13 
6 

Date 

10/22 

Date 

3/18 
9/02 

11/04 

Date 

3/20 
9/02 

D_ate 

2/27 
9/04 

Date 

2{19 
5!26 
6/09 

Date 

10/02 

Date 

3/20 
6/05 

Result Uncer. Date 

26 13 3!20 

cv • 30 t 3 ug/g 

Result Uncer. Date 

3.5 1.1 5/20 

Aroclor 1254 
91GAU 04 GCEC 

cv • 13 • 1 ug/g 

Result Uncer. Date 

4.3 2.4 11!03 

cv • 14 t 1 ug/g 

Result Uncer. Date 

3.6 1.1 5/21 

Aroclor 1254 <cont) 

cv = 15 t 2 ug/g 

Result uncer. 

9.4 4. 7 

cv = 19 :t: 2 ug/g 

Result Uncer. 

12 

cv = 22 t 2 ug/g 

Result 

19 
11 

Uncer. 

10 
6 

cv = 23 • 2 ug/g 

Result Uncer. 

21 11 

cv = 24 • 2 ug/g 

Result Uncer. 

14 

cv = 26 • 3 ug/g 

Result uncer. 

16 

CV = 28 t 3 ug/g 

Result Uncer. 

26 

Aroclor 1260 
91GAU 04 

CV = 11 t 1 ug/g 

Result 

9.2 
8.6 
8.1 

16 

cv = 13 t 

Uncer. 

ug/g 

4.6 
4.3 
4.1 
8 

Date 

6{05 

Date 

5/20 

Date 

4/27 
5/20 

Date 

4/27 

Date 

12!16 

Date 

6/05 

Date 

10/02 

GCEC 

Date 

1/27 
3/16 
4/27 
8/20 

Result uncer. Date 

11 

cv = 15 t 1 ug/g 

Result 

12 
11 

Uncer. 

cv I: 17 t 2 ug/g 

Result Uncer. 

31 16 
2.5 1 

10/27 

Date 

3/16 
3/24 

Date 

10/26 
12/15 
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EM 8 9 PCB on Soil 

(cont> ............................... 
Aroclor- 1260 (cont) 

cv =r 19 t 2 ug/g 

Result Uncer. Date 

7 
12 
12 

CV • 21 t 2 UU/SJ 

3.5 
6 
6 

2/20 
3/16 
3/18 

Result uns:er. Date 

17 

cv = 22 • 2 ug/g 

Result Unc_er. 

18 
16 
27 

cv = 24 t 2 ug/g 

9 
8 

14 

10/02 

Date 

3/16 
4!27 
6/05 

Result Uncer. Date 

13 

cv = 25 t 2 ug/g 

R~ul t Unce_r. 

22 
30 

cv = 26 • 3 ug/g 

11 
15 

Result Uncer. 

28 
23 

cv = 27 t 3 ug/g 

14 
12 

7!30 

Dat_e 

2119 
12/03 

Date 

2120 
7/30 

Result Uncer. Date 

20 10 3/16 

cv = 28 t J ugjg 

Result Uncer. Date 

21 
17 

cv = 30 • 3 ug/g 

11 
9 

Res\.llt Uncer. 

29 14 

3!24 
7/30 

D.ate 

2/19 

. ............................... .. 
EPA Drinking Water Study 30 ....•.•..•.•..•.....•..•.....• 

Benzene 
92EPA 04 PTGC 

CY ,. 9.51 t 1.26 ug/l 

Result Uncer. Date 

8.5 2.6 11/19 

Benzo [a] pyrene 
92EPA 04 GCIIS 

CV • 0.485 t 0.119 ug/L 

Result Uncer. Date 

< 10 

Benzo(k] fluoranthene 
92EPA 04 

CV • 2.3 t 0.42 ug/L 

11/20 

GCIIS 

Result Uncer. Date 

< 10 11/20 

BfsC2·ethylhexyl )phthalate 
92EPA 04 GCMS 

cv ,. 6.4 t 2.97 ug/l 

Result Uncer. Date 

< 10 

BrOIIIObenzene 
92EPA 04 

CV = 16.8 t 1.14 ug/L 

Res_y_l t _ Urw;er_. 

20 

BrCWIOC:htorOIII!thane 
92EPA 04 

cv ,; 13.5 t 0.9 ug/l 

11/20 

PTGC 

Date 

11/19 

PTGC 

Result Uncer. Date 

14 

BrOIIOdi ch l orc.nethane 
92EPA 04 

CV = 9.88 t 0.66 ug/L 

11/19 

PTGC 

Result Uncer. Date 

10 11/19 

TABLE E-IV (cont) 

Brc.oforw 
92EPA 04 

CV • 24.9 t 1.67 ug/L 

Result Un!:er. 

26 

Carbon tetrachloride 
92EPA 04 

cv = 6.46 !' 0.86 ug/l 

PTGC 

Date 

11/19 

PTGC 

Result Uncer. Date 

7.7 2.3 

Ch l orobenzene 
92EPA 04 

CV • 12.4 t 2.33 ug/L 

Result Unc.J'r. 

12 

Ch l orodi brOI'IIC:Imtthane 
92EPA 04 

CV = 36.2 t 2,4 ug/L 

Result Uncer. 

38 11 

Chtorofom 
92EPA 04 

CV • 8. 74 t 0.58 ug/L 

Result Uncer. 

8.4 2.5 

Chrysene 
92EPA 04 

CV = 0. 72 t 0.104 ug/L 

Result _ Uncer. 

< 10 

Di ·n·butyl phthalate 
92EPA 04 

CV = 22.6 t 5.05 ug/L 

Result Uncer. 

< 10 

Dibenzo[a,h] anthracene 

11/19 

PTGC 

Date 

11/19 

PTGC 

D.JU 

11!19 

PTGC 

Date 

11!19 

GCIIS 

Date 

11!20 

GCIIS 

Date 

11/20 

92EPA 04 GCIIS 

CV = 0.446 t 0.11 ug/L 

Result UI"!Cer. Date 

< 10 11/20 

1 , 2-D i br..,-3-ch lo,.oprop.ne 
92EPA 04 PTGC 

CV • 0.9fl t 0.13 ug/L 

Result uncer. Dote 

0.854 0.02 11/19 

Dibr0111011ethane 
92EPA 04 PTGC 

CV • 18.6 t 1.23 ug/L 

Resut t Uncer. Otte 

19 11/19 

o·Dichtorobenzene (1,2) 
92EPA 04 PTGC 

CV = 7.94 t 1.06 ug/L 

Result Uncer. Date 

9.4 2.8 11/19 

p·Dichtorobenzene (1,4) 
92EPA 04 PTGC 

CV • 16.1 t 1.07 ug/L 

Rnut t Uncer. Date 

16 

1 ,2-Dichloroethane 
92EPA 04 

CV = 7.69 t 1.03 ug/L 

Result Uncer. 

9.4 2.8 

1, 1-0ichloroethene 
92EPA 04 

CV = 14.2 t 0.94 ug/L 

Result Unc:er. 

19 

trans-1 ,2-Dichloroethene 

11!19 

PTGC 

Date 

11/19 

PTGC 

Date 

11/19 

92EPA 04 PTGC 

CV z 6.62 :t 0.88 ug/L 

Result Unc:er. Date 

7.3 2.2 11/19 

cis-1 ,2-Dichloroethylene 
92EPA 04 PTGC 

CV • 8.57 t 1.14 ug/L 

Result Unc:er. Date 

7.8 2.3 11!19 

1 ,2-Diehlor _ _,. 
92EPA 04 

CV • 10.9 t 0.73 ug/L 

PTGC 

Result Uncer. Date 

9.5 2.9 11/19 

Di•thyt phthalate 
92EPA 04 

CV • 7.31 t 2 ug/L 

GCIIS 

Result Uncer. Date 

< 10 11/20 

Ethyl benzene 
92EPA 04 PTGC 

cv • 13.9 t 0.94 ug/l 

Result Uncer. Date 

13 

Ethylene dibr01tide 
92EPA 04 

CV = 1.39 t 0.19 ug/L 

11/19 

PTGC 

Result Uncer. Date 

1.2 0.2 11/19 

Fluoranthene 
92EPA 04 GCIIS 

CV • 0.32 :t 0.066 ug/L 

Result Unc_er. Date 

< 10 11/20 

Pyrone 
92EPA 04 GCIIS 

CV • 0.727 t 0.168 ug/L 

Result Uncer. Date 

< 10 11/20 

Styrene 
92EPA 04 PTGC 

CV • 17 t 1.14 ug/L 

Result Uncer. Dt_te 

16 11!19 

1,1, 1 ,2-Tetrachloroethene 
92EPA 04 PTGC 

CV a 14.3 t 0.96 ug/L 

Result Uncer. Date 

16 11/19 

Tetrachloroethylene 
92EPA 04 

cv z: 9 t 1.2 ug/l 

PTGC 

Ruult Uneer. Dtte 

8.5 2.6 11/19 

Toluene 
92EPA 04 PTGC 

cv z: 8.02 t 1.06 ug/l 

Result Uncer. Date 

7.2 2.2 11/19 

1 ,2,4-Trichlorobenzene 
92EPA 04 PTGC 

CV a 13.5 t 0.9 ug/l 

Result Uncer. 

13 

1, 1, 1-Trichloroethane 
92EPA 04 

CV a 7.13 t 0.95 ug/l 

Dat_e 

11/19 

PTGC 

Result Unc:er. Date 

7.7 2.3 

1, 1,2-Trichloroethane 
92EPA 04 

CV = 11.5 t 0.76 ug/L 

Result Uncer. 

11 

Trichtoroethene 
92EPA 04 

CV = 9.45 t 1.26 ug/L 

Result Uncer. 

8.4 2.5 

Mixed-Xylenes (o + m + p) 

11/19 

PTGC 

Date 

11/19 

PTGC 

Date 

11/19 

92EPA 04 PTGC 

CV = 15 t 1 ug/L 

Result Uncer. Date 

14 11/19 
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EPA Drinking Water Study 31 

········-·················-· 
Benzene 

92EPA 04 

CV = 12.6 t 1.67 ug/L 

Resu_lt Uncer. 

11 

Bromodi chloromethane 
92EPA 04 

cv = 36.9 t 4.93 ugjl 

PTGC 

Date 

11/19 

PTGC 

Result Uncer. Date 

37 11 

Bromoform 
92EPA 04 

CV = 43.7 t 5.8 ug/L 

Result uncer. 

43 13 

Carbon tetrachlodde 
92EPA 04 

CV • 8.69 t 2.33 ug/L 

Result Uncer. 

9.6 2.9 

Ch l orobenzene 

11/19 

PTGC 

Date 

11/19 

PTGC 

Date 

11/19 

92EPA 04 PTGC 

CV = 7 ./Jl t 2.06 ug/L 

Result Uncer. Date 

7.1 2.1 11/19 

ChlorodibrOIICIIIethene 
92EPA 04 PTGC 

CV • 31.8 t 4.3 ug/L 

Result uncer, Date 

31 9 11/19 

Chlorofon~ 
92EPA 04 PTGC 

CV • 48.4 t 6.5 ug/L 

Result Unc:er Date 

48 14 11/19 

1 ,2-Dibr~-3-chloropropene 
92EPA 04 GCEC 

CV = 2.65 t 0. 71 ug/L 

Result Uncer. Date 

2.052 0.01 11/19 

o-Oichlorobenzene (1,2) 
92EPA 04 PTGC 

CV = 16.3 t 2.2 ug/L 

Result Uncer. Date 

15 11/19 

p-Dlchlorobenzene (1 ,4) 
92EPA 04 PTGC 

Result Uncer Date 

9.9 

1 ,2-0ichloroethane 
92EPA 04 

CV = 9.25 t 2.45 ugfl 

Result Uncer. 

11 

1, 1-Dichloroethene 
92EPA 04 

CV,. 7.02 t 1.87 U9/L 

11/19 

PTGC 

Date 

11/19 

PTGC 

Result Uncer. Date 

9.2 2.8 11/19 

trans-1 ,2-Dich loroethene 
92EPA 04 PTGC 

CV • 10.1 t 1.34 U9/L 

Result uncer. Date 

9.6 2.9 11/19 

cis-1 ,2-Dichloroethylene 
92EPA 04 PTGC 

CV z 14.5 t 1.93 ug/L 

Result Uncer. Date 

8.6 2.6 11/19 

1,2·0ichloropr~ 
92EPA 04 PTGC 

CV • 12.7 t 1.7 ug/L 

Resylt uncer. Date 

8.8 2.6 11/19 

TABLE E-IV (cont) 

2,2·Dichlorop~~ 
04 

CV=l5.7t2.1 ug/L 

Result Uncer. 

13 

1,1 ·Dichloropropene 
92EPA 04 

CV = 7.31 t 1.9 ug/L 

Result Uncer. 

6.6 

Ethyl benzene 
92EPA 04 

CV = 9.27 t 2.48 ug/L 

Result Uncer. 

10 

Ethylene dibranide 
92EPA 04 

CV = 0.637 t 0.17 ug/L 

R_esul t Uncer. 

PTGC 

Date 

11/19 

PTGC 

Date 

11/19 

PTGC 

Date 

11!19 

PTGC 

Date 

0.556 0.01 11/19 

Fluorene 
92EPA 04 GCIOS 

CV = 1.93 t 0.63 ug/L 

Resyl t Uncer. Date 

< 10 11/20 

Naphthalene 
92EPA 04 GCMS 

CV = 11.7 t 6 ug/L 

Result Uncer. Date 

< 10 11/20 

Phenanthrene 
92EPA 04 GeMS 

cv s , .4 i 0.57 U9/l 

Result Uncer. Date 

< 10 11/20 

Propyl benzene 
92EPA 04 PTGC 

cv s 11.7 i 1.5 ug/l 

Rnul t Uncer. Date 

7.6 2.3 11/19 

Styrene 
92EPA 04 PTGC 

CV = 11.4 t 1.5 ug/L 

Result Uncer. Date 

8.8 2.6 

Tetrachloroethylene 
92EPA 04 

CV = 11.6 t 1.5 ug/L 

Result Uncer. 

15 

Toluene 
92EPA 04 

CV=15.3t2.1 ug/L 

Result Uncer. 

17 

1,1, l·Trichloroethane 
92EPA 04 

CV • 13 t 1.7 ug/L 

Res_ult Unc:_er. 

14 

T rich l oroethene 

11/19 

PTGC 

Date 

11/19 

PTGC 

Date 

11/19 

PTGC 

Date 

11/19 

92EPA 04 PTGC 

CV = 7.46 t 1.97 ug/L 

Result Uncer. Date 

6.3 1.9 11/19 

Tri chlorof luoromethane 
92EPA 04 PTGC 

CV s 12.6 t 1.7 ug/L 

Result Uncer. Date 

13 4 11/19 

1,3, S·Tri•thylbenz:erw 
92EPA 04 PTGC 

CV • 8.6 t 2.28 ug/L 

Result Uncer Date 

< 5 11/19 

Vinyl chloride 
92EPA 04 PTGC 

CV • 11.9 t 3.2 ug/L 

Result Uncer. pate 

12 11/19 

Mixed·Xylenes (o + 111 + p) 
92EPA 04 PTGC 

CV = 13.2 t 1.7 ug/L 

Result unc:er. Date 

12 11/19 

EPA ~ater Pollution Study 27 

..................................................... 
Mixed-Aroclor 

91EPA 02 GCEC 

CV = 7.53 t 1.2 ug/L 

Result Uncer. Date 

5.9 2.9 10/16 

cv = 19.5 • 6 ..,,kg 
Result t.Lncer. Date 

18 10/16 

Aroclor 1248 
91EPA OZ GCEC 

CV = 7.53 t 1.2 ug/L 

Result uncer ._ Da_te 

5.9 2.9 10/16 

A roc lor 1254 
91EPA 02 GCEC 

cv • 19.5 i 6 mg/kg 

Re$Ult Uf'war_.__~ 

18 10/16 

Benzene 
91EPA 02 PTGC 

CV • 8.98 t 1 ug/L 

Result Uncer. Date 

< 5 10/20 

BrCIIIQ:tlchlora.eth8M 
91EPA 02 PTGC 

cv • 14.9 i 1.6 ug/l 

Result uncer. Date 

< 5 10/20 

lrOIIOfOI"II 
91EPA 02 PTGC 

CV • 15.5 t 2.4 ug/L 

Result Uncer. Date 

< 5 10/20 

Carbon tetrachloride 
91EPA 02 

cv = 13.5 1 , .e ug/L 

Result Unc:er. 

< 5 

en l orobenzene 
91EPA 02 

CV = 14.4 t 1.5 ug/L 

Result Uncer. 

11 

Ch l orodi bromomethane 
91EPA 02 

CV = 11.1 t 1.3 ug/L 

Result uncer. 

< 5 

Chlorofonn 
91EPA 02 

CV = 16.2 t 1. 7 ug/L 

Result Unc:er. 

22 

o·Dichlorobenzene (1,2) 

PTGC 

Oat_e 

10/20 

PTGC 

Date 

10/20 

PTGC 

Date 

10/20 

PTGC 

Date 

10/20 

91EPA 02 PTGC 

CV • 14.2 t 1.7 ug/L 

Result Uncer. Date 

7.8 2.3 10/20 

m·Dichlorobenzene (1 ,3) 
91EPA 02 PTGC 

CV = 12.7 t L6 ug/L 

Result Unc:er. Date 

8.1 2.4 10/20 

p-Dichlorobenzene (1 ,4) 
NDA PTGC 

CV • 9.74 • 1.Z7 ug/L 

Result Uncer. Date 

5.7 1.7 10/20 

1, 2-Dichloroethane 
91EPA 02 PTGC 

CV • 15.8 t 1.8 ug/L 

Result Uncer. Date 

15 10/20 

I 
I 
! 

I 

! 
I 
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EPA W.ter Pollution Stl.dy 27 
Ccont) 

Ethyl benzene 
91EPA 02 PTGC 

CV • 11.9 t 1.5 ug/L 

Resyl t Uncer. Date 

9.4 2.8 10/20 

Methylene chloride 
91EPA 02 PTGC 

cv • 14.8 t: 2.4 ug/l 

Result Uncer. Date 

20 6 

Tetrachloroethylene 
91EPA 02 

CV • 12.7 :t: 1.5 ug/L 

Result Uncer. 

2.1 

Toluene 
91EPA 02 

CV = 10.6 t 1.2 ug/L 

Result Uocer. 

9.3 2.8 

1,1, 1-Trichloroethane 
91EPA 02 

CV = 11.5 t 1.6 ug/L 

Result Uncer. 

9.5 2.9 

Trichloroethene 
91EPA 02 

CV = 16.8 t 1.8 ugJL 

Result Uncer. 

11 

10/20 

PTGC 

Date 

10/20 

PTGC 

Date 

10/20 

PTGC 

Date 

10/20 

PTGC 

Date 

10/20 

EPA Yater Pollution Study 28 

Mixed-Aroclor 
92EPA 04 GCEC 

CV = 5.77 t 1.42 ug/L 

Result Uncer. __ Da_t_e 

4.2 2.1 4/16 

Mixed-Aroc:lor (cont> 

cv. 17.6 t: 8.3 IJII/11 

Result Uncer. Date 

13 4 4/16 

Aroclor 1260 
92EPA 04 GCEC 

CV • 5.77 t 1.42 ug/L 

Result Unc::er. Date 

4.2 2.1 4/16 

CV • 17.6 :t 8.3 USI/SJ 

Result Unc•r. Date 

13 4 4/16 

Benzene 
92EPA 04 PTGC 

CV • 16.7 :t: 3.5 ug/L 

Result Uncer. Date 

14 4 4/01 

CV • 67.3 t 13.97 ug/L 

Result uncer. Date 

57 17 4/01 

Brotnodi ch lor0111ethane 
92EPA 04 PTGC 

cv = 10.9 t 3.3 ugjl 

Result Uncer. Date 

12 4/01 

CV = 56.7 t 14.4 ug/L 

Result Uncer. Date 

54 16 4/01 

Br(lft)fo,.. 
92EPA 04 PTGC 

CV s 13.4 t 3.9 ug/L 

Result Uncer. Date 

16 4/01 

CV = 61.2 t 17.5 ug/L 

Result Uncer. Date 

63 19 4/01 

TABLE E-IV (cont) 

Carbon tetrachloride 
92EPA 04 PTGC 

CY s 18.4 :t 4.6 ug/L 

Result uncer. Date 

16 4/01 

CV • 39.1 t 11.2 ug/L 

Result Uncer_. Date 

34 10 4/01 

Ch l orobenzene 
92EPA 04 PTGC 

CV = 17.8 t 3.8 ug/L 

Result uncer. Date 

19 4/01 

CV = 38.2 t 3.9 ug/L 

Result u~ Date 

36 11 4/01 

Ch l orodi bromomethane 
92EPA 04 

CV = 14.9 t 3.3 ug/L 

Result uncer. 

16 

CV s 37.8 t 7.9 ug/L 

Result uncer. 

35 11 

Chloroform 
92EPA 04 

CV = 15.4 t 3.3 ug/L 

Resut t uncer. 

14 

CV = 57.8 t 12.8 ug/L 

Result uncer. 

51 15 

o·Dichlorobenzene (1,2> 
92EPA 04 

CV = 13.9 t 2. 7 ug/L 

Result Uncer. 

17 

CV = 48.2 t 9.8 ug/L 

Result uncer. 

53 16 

PTGC 

Date 

4/01 

Date 

4/01 

PTGC 

Date 

4/01 

Date 

4/01 

PTGC 

Date 

4/01 

Date 

4/01 

.. otchlor"obenz.,. (1,3> 
92EPA 04 PTGC 

CV s 14 t 2.8 ug/L 

Result unc:er". Date 

15 4/01 

CV • 53.9 t 13.2 ug/L 

Result !JnFtr" Date 

53 16 4/01 

p·Dichlorobenzene (1,4) 
92EPA 04 PTGC 

CV • 15.7 t 3.3 ug/L 

Result Uncer. Date 

17 

CV = 42.5 t 9.3 ug/L 

Result Unce:r. 

41 12 

1 ,2·Dichloroethane 
92EPA 04 

CV • 12.2 t 2.8 ug/L 

Result Ul'l(_er. 

12 

CV s 51.5 t 11.4 ug/L 

Result Ul'l(_er. 

46 14 

Ethyl benzene 
92EPA 04 

CV • 14.2 t 3.3 ug/L 

Result Uncer. 

14 

CV = 36.8 t 8.6 ug/L 

Result Unc.er. 

35 11 

Methylene chloride 
92EPA 04 

CV • 9.37 t 3.37 ug/L 

Result Uncer. 

9.5 2.9 

CV = 48.4 t 15.1 UQ/L 

Result uncer. 

43 13 

4/01 

Date 

4/01 

PTGC 

Date 

4/01 

Date 

4/01 

PTGC 

Date 

4/01 

Date 

4/01 

PTGC 

Date 

4/01 

Date 

4/01 

Tetr".ehloroethylene Mixed-Aroclor (cent) 
92EPA 04 PTGC 

CV • 2.37 t 0.39 ug/L 
cv • 9.73 t 2.43 ugjl 

Result Unc:er. Date 
Result uncer. Date 

2.4 1.2 10/16 
11 3 4/01 

cv • 35.2 t 9.7 mg/kg 
CV • 53.5 t 13.2 ug/L 

Result Unc:er. Date 
Result Unc:er. Date 

37 11 10/16 
50 15 4/01 

cv :1 42.6 t 13 mg/kg 

Toluene Result Uncer. Date 
92EPA 04 PTGC 

35 10 10/16 
CV s 11.5 t 2.5 ug/L 

Result Uncer. Date Aroclor 1242 
92EPA 04 GCEC 

11 4/01 
cv s 42.6 t 13 mg/kg 

CV = 45.2 t 8.4 ug/L 
Result Unc:er. Date 

Resu_lt Unce,.. Date 
35 10 10/16 

42 13 4/01 

Aroclor 1248 
1, 1,1-Tdchloroethane 92EPA 04 GCEC 

92EPA 04 PTGC 
CV = 1.76 t 0.55 ug/L 

CV = 16.4 t 4 ug/L 
Result Uncer. Date 

Result Uncer. Date 
1.2 0.9 10/16 

14 4/01 

CV • 43.6 t 12.2 ug/L Aroctor 1254 
92EPA 04 GCEC 

Resu.l t Uncer. Date 
CV = 2.37 t 0.39 ug/L 

35 11 4/01 
Result Uncer. Qate 

T rich l oroethene 2.4 1.2 10/16 
92EPA 04 PTGC 

cv = 35.2. 9.7 mg/kg 
CV • 12.1 t 2.5 ug/L 

Result Uncer. Qate 
Result Uncer". Date 

37 11 10/16 
13 4/01 

CV = 45.4 t 10.6 ug/L Benzene 
92EPA 04 PTGC 

Res_ul t Uncer. Date 
CV = 12.7 t 2 ug/L 

40 12 4/01 
Result Uncer, Date 

**************'****'****'******** 
11 10/20 

EPA Water Pollution Study 29 
CV = 43.9 t 7.3 ug/L 

Result Uncer. Date 
Mixed·Aroclor 

92EPA 04 GCEC 38 11 TD/20 

CV = 1. 76 t 0.55 ug/L 

Result Uncer. Date 

1.2 0.9 10/16 
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EPA Water Pollution Study 29 
(cant) 

Branodi chlor0111ethene 
92fPA 04 

CV = 16.4 t 2.5 ug/L 

A:esul t Unce,., 

13 

CV = 62.9 t 9.8 ug/L 

Result Uncer. 

55 17 

BrOIII)fonn 
92EPA 04 

cv ill 16.3 :t 4.1 ug/l 

Result Uncer. 

12 

cv = 37.7 :t 7.4 ug/l 

Result Uncer. 

30 

Carbon tetrachlor;de 
92EPA 04 

CV = 10.7 t 2 ug/L 

PTGC 

Date 

10/20 

Date 

10/20 

PTGC 

Date 

10/20 

Date 

10/20 

PTGC 

Result Unt;er. Date 

8.9 2.7 10/20 

CV • 54.5 t 10.8 ug/L 

Result uncer. Date 

so 15 10/20 

Ch l orobenzene 
92fPA 04 PTGC 

CV • 10.3 t 1.6 ug/L 

A:esul t Uncer Date 

7.1 2.1 10/20 

CV • 57.2 t 8.5 ug/L 

Result Uncer. Pete 

42 13 10/20 

Chlorodibr~th.,. 
92fPA 04 PTGC 

CV • 12.5 t 2.1 ug/L 

Result Uncer. Date 

8.8 2.6 10/20 

ChlorodibrCJ~RC:aethane (cont) 

CV = 45.4 :t: 8.1 ug/L 

Result Uncer. Date 

35 11 10/20 

Chlorofonn 
92EPA 04 PTGC 

CV • 8.4 t 1.39 ug/L 

Result Uncer. Date 

8.1 2.4 10/20 

cv = 38.3 t 6.2 ug/l 

Result uncer. Date 

36 11 10/20 

a-Dichlorobenzene (1,2) 
92EPA 04 PTGC 

CV = 15.4 t 2.2 ug/L 

A:etJ,u_l t Uncer. 

13 

CV = 57.1 t 9.3 ug/L 

Result Uncer. 

44 13 

Jlt'"O t ch l orobenzene ( 1, 3) 
92EPA 04 

CV • 16.5 t 2.4 IJI/L 

Res~,o~l t unc;er. 

12 

CV • 47 t 6.9 ug/L 

Date 

10/20 

Date 

10/20 

PTGC 

Date 

10/20 

Result uncer. Date 

36 11 10/20 

p-o;chlorobenz.,.. <1,4> 
92EPA 04 PTGC 

CV • 13.3 t 2 ug/L 

Result Uncer. Date 

9.9 3 10/20 

CV • 50 t 9.3 ug/L 

Result Uncer. Date 

36 11 10/20 

TABLE E-IV (cont) 

1,2-Dichloroethane 
92EPA 04 

CV = 13.8 t 2.2 ug/L 

Result Uncer. 

13 

CV = 58.5 t 8.8 ug/L 

Result Uncer. 

56 17 

Ethyl benzene 
92EPA 04 

CV = 9.71 t 1.71 ug/L 

Result Uncer. 

2.1 

CV = 47.7 t 8.2 ug/L 

Result Uncer. 

38 11 

Methylene chloride 
92EPA 04 

cv = 12.8 t 3.1 ug/l 

Result Uncer. 

14 

cv"' 65.6 t 11.8 ug/l 

Result Uncer. 

74 22 

Tetrachloroethylene 
92EPA 04 

cv = 14.9 t 2.4 ug/l 

Result Uncer. 

11 

CV z 46.2 t 7.4 ug/L 

Result Uncer. 

31 

Toluene 
92EPA 04 

cv • 17.2 t 2.5 ug/l 

PTGC 

Date 

10/ZO 

Date 

10/20 

PTGC 

Date 

10/20 

Date 

10/20 

PTGC 

Date 

10/20 

Date 

10/20 

PTGC 

Date 

10/20 

Date 

10/20 

PTGC 

Result Uncer. Date 

13 10/20 

cv. 59.7 t 8.6 ug/l 

Result Uncer. ·Date 

so 1~ 10/20 

1, 1, 1-Trichloroethane 
92EPA 04 PTGC 

cv z 12.6 t 2.3 ur;/l 

Result Uncer. 

11 

CV = 63.8 t 10.4 ug/l 

Result uncer". 

57 17 

Tr i ch l oroethene 
92EPA 04 

CV • 15.5 t 2.4 ug/L 

Result Unc;:er". 

14 

cv = 53.3 t 7.7 ug/L 

Result Uncer". 

43 13 

NIOSH PAT Rcxrd 108 
Organics on Charcoal 

Tetrec:h loroethylene 

Date 

10/ZO 

Date 

10/20 

PTGC 

Date 

10/20 

Date 

10/20 

92PAT 01 GCMS 

cv z 0.5089 t 0.041 mg/tl.be 

Result uncer". Date 

0.49 0.1 1/10 

cv • 0.6936 t 0.0566 mg/tlbe 

Result Uncer. Date 

0.7 o. 14 1/10 

cv • 1.0194 t 0.0615 11111/tlbe 

Result Uncer. Date 

0.2 1/10 

cv • 1.1944 t 0.0901 ug/tlbe 

Result uncer. Date 

1200 200 1/10 

1, 1, 1~Trtchlor"oethane 
92PAT 01 GCMS 

cv • 0.5531 t 0.0514 11111/tlbe 

Result lJnc:er". Date 

0.52 o. 1 1/10 

cv • 0. 741 t 0.0826 oog/tl.t>o 

Result Uncer". Date 

0.77 0.15 1/10 

1,1,1-Trichloroethane (cant) 

cv = 1.0383 t 0.0889 mg/tlbe 

Result Uncer. Date 

1.1 0.2 1/10 

cv :II 1.204 t 0.1073 mg/tube 

Result Uncer. Date 

1.2 0.2 1/10 

T rich l oroethene 
92PAT 01 GCMS 

cv • 0.564 t 0.0384 mg/tlbe 

Result Uncer. Date 

0.55 0.11 1/10 

cv • 0.8223 t 0.0523 mg/tlbe 

Result Uncer. Date 

0.8 0.16 1/10 

cv z 0.8668 t o.OS54 ma/tube 

Result unc:er". Date 

0.92 0.18 1/10 

cv • 1.0966 t 0.0743 1118/tlbe 

Result Uncer. Date 

1.1 0.2 

NlOSH PAT ROU'Id 109 
Organics on Charcoal 

Carbon tetrachlor-ide 

1/10 

92PAT 01 GCMS 

cv • 0.5328 t 0.0423 11111/tlbe 

Result Uncer. Date 

0.52 0.1 4/20 

cv • 0.9414 t 0.0793 11011/tlbe 

Result uncer. Date 

0.93 0.19 4/20 

cv • 1.1665 t 0.0823 111111/tl.be 

Result uncer Date 

1.3 0.3 4/20 

cv • 1.4562 t 0.1223 oog/tlbe 

Result Uncer. Date 

1.5 0.3 4/20 

Chloroform 
92PAT 01 GCMS 

cv = 0.5675 t 0.0458 mg/tlbe 

Result Uncer. Date 

0.53 0.11 4!20 

cv = 0.8733 t 0.0674 11111/tlbe 

Result Unc:er. Date 

0.92 o. 18 4/20 

cv = 1.081 t o.oao2 ma/tube 

Result Uncer. Date 

1.3 0.3 4!20 

cv = 1.3012 t 0.0982 mg/tlbe 

Result uncer. 

1.5 0.3 

1 ,2-Dichloroethane 
92PAT 01 

Date 

4/20 

GCMS 

cv = 0.6677 t o.osss mg/tlbe 

Result Uncer. Date 

0.67 0.14 4/20 

cv z 0.8177 t 0.0651 mg/tl.be 

Result Uncer. Date 

0.84 0.17 4/20 

cv = 0.9456 t 0.0822 mg/tlbe 

Result Uncer. Date 

1.1 0.2 4/ZO 

cv = 1.3341 t 0.1078 mg/tlbe 

Result uncer Date 

1.5 0.3 

NIOSH PAT Rcxrd 110 
Organics on Charcoal 

Benzene 

4/20 

92PAT 01 GCMS 

cv • 0.0712 t 0.0096 mg/tlbe 

Result Uncer. Date 

0.065 0.013 7!14 

cv • 0.1218 t 0.015 11111/tlbe 

Result Uncer. Date 

0.12 0.02 7/14 



> 
"0 
"0 

"' :;l 
0. 
)(" 

t'l 

t'l 
' ..... 

c.> 
~ 

NIOSH PAT Roord 110 
Organics on Charco.l 

(cont) 

Benzene (cont) 

cv • 0.2833 • 0.0237 11111/tube 

Result uncer. Date 

0.26 0.05 7/14 

cv • 0.3492 • 0.0314 lll!iJ/t<be 

Result Uncer. Date 

0.31 0.06 7/14 

Toluene 
92PAT 01 GCMS 

cv = 0.4901 • 0.0398 m;/t<be 

Result Uncer. Date 

0.45 0.09 7/14 

Toluene (cont) 

cv = 0.8681 • 0.0805 11111/t<be 

Result Uncer. Date 

0.77 0.16 7/14 

cv • 1.1285 • 0.1022 og/t<be 

Result Unc:er Date 

0.2 7/14 

cv = 1.3345 • 0.1012 "'11/t<be 

Result Uncer. Date 

1.2 0.2 7/14 

o~Xylene 

92PAT 01 GCMS 

cv • 0.66 t 0.0628 rna/tube 

Result Uncer. Date 

0.66 0.13 7/14 

TABLE E·IV (cont) 

o·Xylene (cont) 

cv • 0.9121 • 0.0926 11111/t<be 

Result Uncer. Date 

0.2 7/14 

cv • 1.2442 • 0.1259 11111/t<be 

Result Uncer. Date 

0.97 0.19 7/14 

cv • 1.5174 • 0.1384 11111/tlbe 

Result Uncer. Date 

1.4 0.3 

NJOSH PAT Roord 111 
Organics on Charcoal 

carbon tetrachloride 
92PAT 01 

7/14 

GCMS 

cv = 0.5043 • 0.0599 mg/tlbe 

Result Uncer. Date 

0.52 0.1 10/15 

C.rbon tetrechloride (cont) 

cv • 0.8184 • 0.0764 11111/tlbe 

Result Uneer. Date 

0.79 0.16 10/15 

cv • 1.1169 • 0.1057 IIIII/ tube 

Result Uncer. Date 

1.1 0.2 10/15 

cv • 1.4787 • 0.103 og/tlbe 

Result Uncer. 

1.5 0.3 

1 ,2-Dichloroethane 
929AT 01 

Date 

10/15 

GCMS 

cv • 0.545 • 0.0396 og/tlbe 

Result Unc:er. Date 

0.54 0.11 10/15 

1,2-0ichloroeth- (cent) Trichloroeth- (cont) 

r:v • 0. 7604 t 0.0564 111111/t\be cv • 0.7089 t 0.058 1111/t\be 

Rnul t Uncer. Date Result Uncer. Date 

0.76 0.15 10/15 0.69 0.14 10/15 

cv • 0.9175 • 0.1011 11111/tube cv '"' 1.2642 t 0.0969 .. /tli» 

Result Uncer Date Result Uncer. Date 

0.89 0.18 10/15 1.4 0.3 10/15 

cv • 1.2509 • 0.1011 og/tube cv • 1.3639 t 0.0982 111181tli» 

Result uncer. Date Result Unc:er. Date 

1.2 0.2 10/15 1.4 0.3 10/15 

T rich l oroethene 
92PAT 01 GCMS 

cv • 0.4651 • 0.0365 11111/tlbe 

Result Uncer Date 

0.46 0.09 10/15 



1:".1 
I ,_. TABLE E-IV (cont) c.o 

00 

·····-··-··················· 4-Bromofluorobenzene (eont) 4-Bromofluorobenzene (cont) 4-Brcwof tuorobenzene (eont) 4-BrOIIIOfluor-obenzene (eont) 4-Bromofluorobenzene (cont) 

EM-9 Poregas Surrogate 42 2/13 54.67 5/15 86.67 7/14 119.4 9/30 79.37 10/17 
on Charcoal Tubes 88 2/13 46.67 5/15 86.67 7/14 0 9/30 78.99 10/17 

0 2/13 47.33 5!15 84.67 7/14 63.27 9!30 120.29 10/17 

*********'********************* 0 2/13 93.33 5/18 77.33 7/14 89.4 9!30 81.87 10/17 

55.33 2/13 80.67 5/18 78.67 7/22 0 9!30 87.35 10!17 
4-Bromof luorobenzene PTGC 58 2/13 96 5/18 78 7/22 118 9!30 115.4 10/17 

12 2/13 80 5/18 77.33 7!22 66.n 9!30 117.3 10/17 

EPA S\1·846 Limits: none 54 2/13 86 5/18 94 7/22 59.5 9/30 83.83 10/17 
1.33 2/13 84 5/18 n.67 7/22 66.43 9/30 85.46 10!17 

Resut t Uncer. Date 9.33 2/13 92.67 5/18 83.33 7/22 97.63 9!30 90.51 10/17 
66 2/13 92 5/18 85.33 8/04 62.81 9!30 75.26 10/17 

6.67 1/13 56.67 2/13 96.67 5/18 96.67 8/04 100.57 9/30 115.85 10!17 

0 1/13 63.33 2/13 97.33 5/18 90 8/04 122.51 9/30 99.84 10!17 

65.33 2/03 66 2/13 94.67 5/18 96 8/04 109.85 9!30 76.19 10!17 

68.67 2!03 0 2/13 95.33 5/18 81.33 8/04 98.01 9!30 80.84 10!17 

60.67 2/03 63.33 2/13 86.67 5/18 88 8/04 70.07 9!30 111.87 10!17 
73 2/03 97.33 2/28 98.67 5/18 99.33 6!07 67.73 9!30 137.29 10!17 

106.67 2/03 63.33 2/28 106.67 5/18 94.67 8/07 96.9 9!30 112.28 10!17 
64.67 2/03 67.33 2/28 79.33 5/18 84 8/07 100.33 9!30 103.97 10!17 
62.67 2/03 125.33 2/28 80 5/18 90 8/07 100.91 9!30 0 10!17 

54.67 2!03 71.33 2/28 85.33 5/18 89.33 8/07 102.2 10/07 106.59 10/17 

54 2!03 60.67 2/28 91.33 5/26 85.33 8/07 119.13 10!07 120.6 10/17 
57.33 2/03 76.67 2/28 87.33 5/26 71.93 9!30 134.07 10!07 135 10/17 

67.33 2/03 67.33 2/28 92.67 5/26 96.45 9!30 96 10/07 106.25 10/17 

63.33 2/03 64.67 2/28 87.33 5/26 68.76 9!30 129.33 10/07 104.19 10/17 

99.5 2/03 58.67 2/28 92 5/26 100.03 9/30 109.53 10/07 90.73 10!17 

66 2/03 107.33 2/28 98.67 5/26 67.25 9!30 105.87 10!07 90.43 10!17 

69 2!03 153.33 4/07 74.67 5/28 68.91 9/30 129.93 10/07 107.39 10{17 

74 2/03 45.33 4/07 83.33 5/28 81.44 9!30 145.6 10!07 0 10/17 

111.33 2/03 44 4/07 75.33 5/28 67.59 9!30 136.27 10!07 105.58 10!17 

77 2/03 46.67 4/07 n 5/28 79.83 9!30 142 10!07 106.73 10/17 

64 2/03 38 4/07 88 5/28 81.99 9!30 143.27 10/07 129.35 10/17 

60.67 2!03 50 4/07 84.67 5/28 96.25 9!30 137.87 10!07 130.57 10{17 

66 2/03 58 4/07 106 5/28 87.09 9!30 136.8 10/07 109.18 10/17 

93.5 2!03 39.33 4/07 126 5/28 89.88 9!30 100.6 10/07 82.73 10!17 

67.33 2/03 0 4/07 100 6/03 122.88 9!30 108.27 10/07 102.45 10/17 

57.33 2/03 46 4/07 104.67 6/03 84.83 9!30 100.27 10/07 120.02 10/17 

112.5 2/03 54.67 4/07 82.67 6/03 86.86 9!30 104.13 10/07 99.19 10!17 

65.33 2!03 38 4/07 83.33 6/03 85.86 9!30 103.47 10!07 108.15 10/17 

62 2/03 67.33 4/07 82 6/03 120.57 9!30 123.13 10!07 74.92 10/17 

62 2/04 114 4/07 83.33 6/03 119.87 9!30 116.53 10/07 87.59 10!17 

67.33 2/04 110.67 4/07 102 6/08 117.43 9/30 103.07 10!07 79.62 10!17 

61.33 2/07 88.67 4/07 85.33 6/16 95.39 9!30 96.67 10/07 83.23 10/17 

71.33 2/07 84.67 4/07 82 6/16 65.71 9!30 134.53 10/07 85.11 10{17 

56 2!07 100.67 4/23 82.67 6/16 69.01 9!30 130.67 10!07 83.99 10!17 

62.67 2!07 94 5/07 73.33 6/16 69.97 9!30 131.33 10!07 124.61 10!17 

57.33 2/07 96 5/07 81.33 6/16 127.75 9!30 141.2 10!07 120.91 10!17 

52.67 2!07 97.33 5/07 90 6/16 97.19 9!30 141.6 10/07 118.98 10/17 

58 2/07 92 5/07 86 6/16 73.13 9!30 133.8 10/07 97.4 10/17 

n.67 2!07 105.33 5/07 75.33 6/16 69.46 9!30 124.6 10/07 132.18 10!17 

65.33 2!07 98 5/07 82.67 6/16 113.01 9/30 125.33 10/07 106.74 10!17 

75.33 2/07 110 5/07 81.33 6/16 102.81 9!30 125.4 10!07 124.23 10/17 

80 2/07 93 5!07 83.33 6/16 105.62 9/30 145.8 10!07 129 10!17 

58 2/12 108 5/07 88 6/16 71.2 9!30 140.2 10/07 120.85 10/17 

65.33 2/12 100 5/07 96 6/16 55.54 9{30 130.8 10/07 118.96 10/17 

79 2/12 102.67 5/07 89.33 6/16 40.07 9!30 126.19 10/07 129.36 10/17 

84 2/12 108 5/07 98 6/16 133.95 9!30 123.09 10/07 100.79 10!17 

46 2/12 100.67 5/15 98 6/16 116.91 9!30 113.99 10/07 127.34 10!17 

54 2/12 68.67 5/15 85.33 6/16 83.23 9!30 122.47 10!07 134.27 10!17 

49.33 2/12 89.33 5/15 80.67 6/17 82.3 9!30 124.67 10/07 107.11 10/17 

50.67 2/12 88.67 5/15 90 6/17 96.52 9!30 121.33 10!07 98.54 10/17 

48.67 2/12 54.67 5/15 76 6/17 128.57 9130 129.67 10!07 104.52 10/17 

44 2/12 58.67 5/15 78 6/17 101.71 9130 120.93 10/07 115.71 10/17 

274 2!13 54.67 5/15 75.33 6/17 95.71 9!30 126.4 10/07 128.41 10!17 

161.33 2/13 60 5/15 94 6/23 98.99 9!30 140.06 10/17 109.69 10/17 

277.33 2/13 50.67 5/15 76.67 6/23 94.44 9!30 124.93 10/17 91.01 10/19 

7.33 2/13 58 5/15 86.67 6/23 98.37 9!30 114.77 10/17 91.53 10!19 

139.33 2/13 48 5/15 83.33 6/23 63.99 9!30 129.13 10/17 93.56 10/19 

> 120 2/13 94 5/15 87.33 6/23 69.61 9!30 129.87 10/17 89.57 10/19 

'C 74 2/13 98.67 5/15 85 6/23 85.47 9!30 85.01 10/17 90.58 10/19 

'C 78.67 2/13 42.67 5/15 100 6/25 78.44 9!30 119.15 10/17 n.74 10/19 .. 129 2/13 50 5/15 80 6/25 0 9!30 107.32 10/17 94.24 10{19 
:l 68 2/13 52.67 5/15 101.33 6/25 0 9!30 119.8 10/17 89.56 10/19 
Q. 
)(" 115.5 2/13 85.33 5/15 89.33 6/29 0 9!30 117.9 10/17 118.39 12/17 

135 2/13 56 5/15 95.33 6/29 0 9!30 120.49 10/17 106.2 12/17 

1:".1 62.67 2/13 42 5/15 100.67 7/14 0 9!30 119.4 10/17 89.81 12/17 

97.33 2/13 54 5/15 112 7/14 0 9/30 121.7 10/17 84.37 12/17 
90.2 9!30 138.03 10/17 90.77 12!17 
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TABLE E-IV (cont) 
.. 
::s 
p. 
)(" 

t'J ................................ 4·8rc::.»fluorobenzene (cont) Terphenyl d14 GCMS 2·Fluoroblphenyl (cont) 2·Fluorophenol Ccont) Phenol d6 GCMS EM·9 Porepa Surrogate 165.49 12117 EPA SW-846 limits: none 80.46 9/03 n.99 11/20 EPA SW-846 Limits: none 
on Chercoal Tubes 89.19 12117 

77.82 10/14 61.99 12/16 
(cont) 88.73 12117 Result uos;er. Oat! 69.88 10/26 43.06 12/16 Result Y.ncs:rs !2!1! 

91.65 12117 
87.6 11/16 61.53 12/16 

................................. 96.78 12117 0 3/24 83.8 11/16 
47.86 6/24 

109.78 12117 119.94 3/24 79.88 11/16 
61.66 6/24 

4-lrCIIOfluorobenzene (cont) 104.93 12117 0 3/24 85.28 11/16 Nitrobenzene dS GCIIS 48.5 6!24 
106.57 12117 0 3/24 75.96 11/16 

52.46 6/24 
83.85 12!17 92.86 12117 110.94 3/24 80.92 11/16 EPA SW-846 L imi ta: none 82.9 6/24 

81.28 12/17 90.91 12/17 0 5!18 77.64 11/16 
58.37 6/24 

89.45 12117 91.15 12/17 
80.44 11/16 Result ~er. Date 47.22 6/24 

84.51 12/17 95.25 12/17 
76.88 11!20 41.14 6/24 

92.69 12/17 2,4 ,6- Tr ibroroophenol GCMS 78.14 11/20 81.6 6/24 61.25 6/24 

96.69 12!17 ·······-················-··· 80.44 11/20 44.48 6/24 79.5 6/24 
99.07 12!17 EPA SW-846 limits: none 75.88 12/16 52.7 6/24 59.26 6/24 
95.93 12/17 EM-9 Saivolati le Surrogate 

81.84 12/16 50.26 6/24 63.4 6/24 
92.91 12/17 in Bulk Matedals Result Uncer. oat! 81.52 12/16 58.5 6/24 43.96 6/24 

94.9 12/17 

74.18 6/24 55.58 6/24 
96.92 12/17 ................................. 69.41 3/24 

44.28 6/24 56.9 6/24 
92.53 12/17 

0 3/24 2·Fiuor0f'henol GCMS 60.74 6/24 50.3 6/24 
93.35 12/17 2·Fluorobiphenyl GCMS 81.76 3/24 

77.76 6/24 77.48 6/24 
93.34 12/17 

0 3/24 EPA SW-846 Limits: none 46.52 6/24 56.29 6/26 
92.75 12/17 EPA SW-846 l inti ts: none 0 3/24 

55.9 6/24 49.48 6/26 
96.46 12/17 0 5/18 Result Uncer: Date 45.32 6/24 39.63 8/19 

100.64 12/17 Rnult Uncer. Date 
59.32 6/24 43.89 8/19 

94.37 12!17 . .........•................... 
37.87 6/24 60.46 6/24 38.68 8/19 

97.05 12/17 99.66 3/24 
32.58 6/24 49.06 6/24 42.57 8/19 

99.32 12!17 0 3/24 EM-9 Semivolatile Surrogate 43.18 6/24 35.3 6/24 47.6 8!19 
102.71 12/17 0 3/24 in Sludge 61.04 6!24 58.6 6/24 54.5 8/19 
102.78 12/17 78.n 3/24 

28.26 6/24 48.98 6/26 58.8 8!19 
97.36 12/17 0 3/24 ···························*** 50.66 6!24 47.12 6/26 45.56 8/19 
93.23 12/17 242.2 5/18 

20.68 6/24 56.36 8/19 54.47 8/19 
95.05 12/17 2-Fluorobiphenyl GCMS 27.57 6/24 53 8/19 38.45 8/19 
93.75 12/17 

45.1 6/24 35.74 8!19 42.89 8!19 
92.36 12/17 2·Fluor0f'henol GCMS EPA SW-846 limits: none 39.07 6/24 51.66 8/19 53.44 8/19 

169.49 12/17 
31.53 6/24 40.94 8/19 51.96 8/19 

93.33 12/17 EPA SW-846 limits: none Result Uneer. Daie 41.04 6/24 54.64 8/19 51.73 8/19 
94.77 12/17 

30.86 6/24 55.52 8/19 52.36 8/19 
96.67 12/17 Resyl t uos:er1 Date 85.42 6/24 38.36 6/24 5o.n 8/19 48.76 8/19 
94 12!17 66.5 6/24 63.16 6/24 51.5 8!19 51.79 8/19 
92.83 12/17 51.16 3!24 59.6 6/24 23.82 6/24 43.44 8/19 48.15 8/19 
92.85 12!17 0 3/24 63.76 6/24 29.06 6/24 41.22 8/19 42.59 8/19 
89.92 12/17 0 3/24 61.16 6!24 37.84 6/26 41.76 8/19 60.21 8/31 
93.01 12/17 0 3/24 65.4 6/24 32.84 6!26 51.26 8/19 80.2 9/03 
87.01 12/17 66.7 3/24 76.24 6/24 25.32 8/19 40.78 8!19 59.22 9/03 
89.83 12/17 0 5/18 102.28 6/24 43.97 8/19 45.2 8/19 66.89 10/14 
91.15 12/17 73.24 6/24 45.8 8/19 54.4 8/19 70.23 10/26 
88.2 12/17 64.44 6/24 50 8/19 53.4 8/19 74.24 11/16 
94.75 12/17 Nitrobenzene d5 GCMS 71.96 6/24 36.3 8/19 44.68 8/19 79.6 11/16 

143.09 12!17 58.18 6/24 32.17 8/19 35.36 8/19 68.92 11/16 
125.54 12/17 EPA SW-846 limits: none 77.62 6/24 26.33 8!19 77.46 8/31 75.86 11!16 
92.59 12/17 61.48 6/24 44.4 8/19 80.66 9/03 62.98 11/16 
82.63 12/17 Result uneer, Date 73.5 6/24 39.39 8/19 82.n 9/03 69.6 11/16 
91.29 12/17 96.88 6/24 41.22 8/19 n.14 10/14 71.2 11!16 
90.27 12!17 95.76 3/24 58.26 6/24 33 8/19 57.74 10/26 63.92 11/16 
90.04 12/17 0 3/24 59.76 6!26 42.11 8/19 71.32 11/16 79.18 11/20 
91 12!17 0 3/24 65.28 6/26 22.47 8/19 58.88 11/16 80.36 11/20 
92.03 12/17 0 3/24 78.2 8/19 29.64 8!19 64.08 11/16 87.54 11/20 

103.39 12!17 n 3/24 78.8 8/19 39.89 8/19 64.28 11!16 75.89 12/16 
91.65 12/17 99.4 5!18 66.24 8!19 34.7 8/19 70 11/16 75.54 12!16 
91.52 12/17 54.5 8/19 27.96 8!19 51.68 11/16 62.18 12!16 
96.59 12/17 47.54 8/19 25.21 8/19 59.48 11!16 
92.39 12/17 Phenol d6 GCMS 60.1 8/19 33.99 8!19 64.12 11/16 
90.25 12/17 59.24 8/19 39.69 8/31 86.84 11/20 Terphenyl d14 GCHS 
92.77 12/17 EPA SW-846 Limits: none 70.62 8/19 n.o5 9/03 80.22 11/20 
97.49 12!17 57.82 8/19 36.04 9/03 88.62 11/20 EPA SW-846 limits: none 
95.78 12/17 Result ~er 1 Datt 60.78 8/19 56.73 10!14 63.2 12/16 
94.61 12/17 66.2 8/19 63.95 10/26 74.94 12/16 Result Uncer. Date 
92.91 12/17 52.79 3/24 62.6 8!19 57.9 11/16 74.18 12/16 
95.2 12!17 66.34 3/24 70.32 8/19 65.54 11/16 90.38 6/24 
94.12 12/17 0 3/24 62.68 8/19 60.4 11/16 87.84 6/24 
93.58 12/17 0 3/24 69.04 8/19 65.52 11/16 85.64 6/24 

t'J 91.11 12/17 0 3/24 51.46 8!19 54.7 11/16 67.32 6/24 

I 106.27 12/17 0 5/18 57.24 8!19 47.64 11/16 70.58 6/24 

..... 
115.11 12/17 65.3 8/19 48.98 11!16 106.36 6/24 

(..0 

"' 91.74 12/17 64.86 8!19 53.12 11/16 63.32 6/24 
106.22 12/17 122.4 8/31 71.54 11/20 99.74 6/24 
94.15 12/17 83.8 9/03 74.44 11/20 78.68 6/24 
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...... TABLE E-IV (cont) 
of>. 
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···--········-············· 2,4,6-Tribromophenol (cont) 2-ftuorobiphenyl <cont) 2-Fluorobiphenyl (cont> 2-Fluorobiphenyl (cant) 2-Fluorobiphenyl (cant) 

EM-9 Se~~~ivolati le Surrogate 87.94 6/24 68.12 2/14 72.26 4/28 53.06 7/06 61.82 9/03 

in Sludge 74.44 6/24 82.2 2/14 81.1 5/01 69.54 7/06 72.04 9!08 

(cant) 88.31 6/24 70.48 2/14 85.64 5/01 72.04 7/06 0 9/08 

83.86 6/26 71.02 2/14 81.18 5/01 59.58 7/06 15.46 9!08 

.............................. 84.24 6/26 59.24 2/14 91.84 5/01 53.18 7/06 33.64 9/08 

89.84 8/19 68.72 2/14 77.7 5/01 55.52 7/06 82.52 9/08 

Terphenyl d14 (cant) 71.58 6/19 95.3 2/14 77.12 5/01 76.4 7/06 73.44 9/08 

71.17 8/19 87.7 2/14 89.26 5/01 61.64 7/06 76.88 9/08 

77.12 6/24 84.29 8!19 75.4 2/14 84.32 5/01 63.24 7/06 69.72 9!08 

96.4 6/24 77.72 8/19 119.84 2/14 85.24 5/01 57.36 7/06 62.96 9/08 

74.12 6/24 92.33 8/19 91.44 2/14 81.2 5/04 52.7 7/06 67.84 9/08 

79.44 6/24 82.22 6/19 75.38 2/14 80.3 5/04 72.86 7/06 75.44 9t08 

69.16 6/24 77.97 8/19 64.54 2/14 82.32 5/04 104., 7/08 52.32 9/08 

75.06 6/24 86.66 8!19 72.36 2/14 84.22 5/04 87.34 7/21 73.7 9/08 

80.56 6/24 80.79 8/19 77.34 2/14 79.48 5/04 67.62 7/21 61.68 9/08 

68.92 6/24 92.2 8/19 100.44 2/14 88.72 5/04 63.96 7!21 33.64 9/08 

78.32 6/26 95.51 8/19 108.52 2/14 125 5/04 68.12 7/21 63.6 9/08 

83., 6/26 75.05 6/19 88.92 2/14 94.16 5/04 83.92 7/21 63.66 9/08 

84.04 8/19 86.29 8/19 63.48 2/14 66.78 5/04 82.66 7/21 77.7 9/08 

63.46 8/19 80.07 6/19 88.12 2/14 73.6 5/04 75.9 7/21 69.22 9/08 

79.2 8/19 85.28 8/19 84.02 2/14 84.64 5/05 91.9 7/21 46.2 9/08 

61., 8/19 80.2 8!19 82.42 2/14 77.72 5/05 62.68 7/21 66.26 9/08 

83.36 8/19 89.3 8!19 100 2/14 78.12 5/05 66.98 7/21 73.72 9/08 

77.28 6/19 84.69 6/19 79.6 2/14 76.66 5/05 73.4 7/21 75.22 9/10 

73.32 6/19 16.64 8/31 119.4 2/14 90.5 5t05 97.18 7/21 57.52 9/10 

69.16 8!19 22.08 9/03 67.62 2/14 84.5 5!05 95.76 7/21 44.44 9/10 

76.9 8/19 95.91 9/03 70.34 2/14 70.06 5/05 74.9 7/21 61.8 9/10 

81.56 8/19 40.4 10/14 68.66 2/21 75.62 5!05 76 7/21 74.64 9/10 

76.68 8/19 117 10/26 69.76 2/21 77.26 5!05 61.24 7/21 44.5 9/10 

83.2 8/19 103.18 11/16 68.94 2!21 74.92 5/05 81.74 7/21 90.06 9/10 

93.2 8/19 103.94 11/16 74.32 2/21 70.68 5!05 97.02 7/21 94.34 9!10 

87.6 8/19 108.5 11/16 73.72 2!21 71.04 5/05 83.14 7/21 60.4 9/10 

85.48 8!19 106.16 11/16 73.22 2/21 77.62 5!05 96.08 7/21 97.86 9/10 

93.4 6/19 102.76 11/16 65.96 2/21 57.36 5/13 65.62 7/21 100.28 9/10 

69.88 8!19 113.34 11/16 67.86 2/21 51.54 5/13 79.02 7/21 87.3 9/10 

75.42 6/19 102.62 11/16 69.76 2!21 81.8 5/13 85.52 7/21 69.06 9/11 

77.18 8/19 114.12 11/16 69.4 2/21 110.32 5/13 70.32 7/21 66.6 9/16 

94.52 8/31 52.08 11/20 71.72 3/24 69.84 5/13 80.64 7/21 59.82 9/16 

95.96 9/03 74.01 11/20 111.9 3/24 60.66 5/13 82.2 7/21 60.2 9/16 

92., 9/03 100.32 11/20 72.5 3/24 72.12 5/13 85.62 7/21 64.46 9/16 

100.96 10/14 131.62 12/16 76.54 3/24 63.94 5/13 82.24 6/17 65.28 9/16 

102.32 10/26 91.38 12/16 139 3/24 74.54 5/13 109.36 8!17 79.8 9/16 

110.04 11/16 111.59 12/16 66.86 3/24 64.38 5/13 88.88 8/17 71.68 9/18 

121.96 11/16 111.56 3/24 59.9 5/13 76.38 8/17 62.26 9/23 

134.16 11/16 ................................ 74.78 3/24 69.62 6/09 69.28 8/17 83., 9/23 

108.24 11/16 
104.94 3/24 69.12 6/09 76.82 8/17 64.02 9/23 

106.08 11/16 EM-9 Semivolati le Surrogate 65.98 3/24 77.1 6/09 74.5 8/17 87.4 9/23 

135.56 11/16 in Soil 116.96 3/24 65.8 6/09 69.06 6/17 66.58 9/23 

128.96 11/16 
105.26 3/24 78.9 6/09 72.36 8/17 81.76 9/23 

145.96 11/16 ....................•......... 99.88 3/25 70.42 6/09 71.26 6/17 70.84 9!23 

86.32 11/20 
108.94 3/25 65.06 6/09 70.52 8/17 46.82 9/23 

81.36 11/20 2-Fluorobiphenyl GCMS 110.02 3/25 80.66 6/09 84.06 8/17 67., 9/23 

82.84 11/20 
104.56 3/25 66.92 6/09 81.62 8/17 82.04 9!29 

73.04 12/16 EPA sw-846 Limits: 30 • 115 X 111.26 3/25 74.48 6/09 29.02 8/17 77.22 9/29 

78.46 12/16 
102.2 3!25 69.04 6/09 71.96 8/17 71.4 9!29 

78.84 12/16 Result Uncer. Qate 101.88 3/25 70.98 6/09 82.96 8/17 47.24 9!29 

113.24 3/25 81 6/09 76.26 8/17 82.2 9!29 

87.54 1/03 70 4/15 66.08 6/09 76.6 8/17 87.94 9!29 

2, 4, 6- T r i bredqlhenol GCMS 90.26 1/03 71.74 4/15 67.06 6/09 85.94 8/17 57.8 9!29 

149.2 1/03 76.7 4/15 67.6 6/09 70.86 8/17 88.78 9!29 

EPA SW-846 Li111its: none 80.78 1/03 79.3 4/15 83.74 6/09 68.04 6/17 79.62 9!29 

81.76 1/03 73.8 4/15 69.28 6/09 75.9 8/17 65.3 9/29 

Result Uncer. Date 113.6 1/03 70.24 4/15 82.76 6/09 75.32 8/17 64.24 9/29 

111.04 1/03 69.9 4/15 86.6 6/09 54.54 8/19 76.34 9!29 

106.7 6/24 119.92 1/03 75.34 4/15 43.58 6/19 20.08 8/19 76.42 9/29 

61.77 6/24 92.3 1/03 75.56 4/15 46.6 6/19 78.26 6/19 78.3 9/29 

79.77 6/24 109.52 1/06 90.86 4/28 61.56 6/19 57.78 8/19 69.88 9/29 

64.7 6/24 23.56 1/06 94.54 4/26 53.08 6/19 93.84 6/31 76.2 9/30 

> 79.97 6/24 93.2 1/06 86.32 4/28 0 6/19 81.96 8/31 70.98 9/30 

93.01 6/24 114.88 1/06 58.72 4/28 69.98 6/24 97.74 8/31 94.12 9/30 

'0 70.62 6/24 96.16 1/06 65.06 4/28 61.2 6/24 91.78 8/31 76.76 9/30 

'0 

'" 
83.03 6/24 87.62 1/06 106.8 4/28 51.9 6/24 46.56 8/31 56.66 9/30 

::l 72.32 6/24 84 2/14 86.42 4/28 68.64 7/02 69.98 6/31 64.28 9/30 

p.. 80.96 6/24 72.3 2/14 76.64 4/28 65.24 7!02 87.76 8/31 60.04 9/30 

x· 87.37 6/24 84.7 2/14 71.5 4/28 76.22 7/02 80.94 8/31 65.34 9/30 

I:'J 109.88 6/24 69.4 2/14 69.36 4/28 70.26 7/02 71.6 6/31 70.34 9/30 

73.38 6/24 84.84 2/14 82.08 4/28 75.52 7/02 70.98 8/31 90.64 9/30 

107.68 6/24 80.44 2/14 70.3 4/28 58.86 7/06 66.94 8/31 62.42 9/30 
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TABLE E-IV (cont) '" ::l 
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t:"l 
........... -.................. 2-Fluol"obiphenyl Ceont) 2-Fluorobiphenyl Ccont) 2-Fluorobfphonyl (cont) 2-Fluorobiphenyl (cant) 2-Fluorop,enot Ccont) 

EM-9 SMifvolati le Surrogate 61.56 10/20 64.88 11/04 65.14 12/01 62.04 12/03 42.66 2/14 in soH 79.56 10/20 n.92 11/04 54.62 12/01 59.26 12/03 37.58 2114 (cont) 75.18 10/20 66.56 11/04 58.n 12/01 61.12 12/03 55.34 2114 68.18 10/20 73.06 11/04 67.14 12/01 100.26 12/03 35.18 2114 .......... ,., ................... 71.86 10/20 133.6 11/04 77.1 12/01 64.56 12/03 50.56 2114 76.34 10/20 71.58 11/04 63.62 12/01 56.62 12/03 39.88 2114 2-Fluorobfphenyl (contl 60.94 10/20 73.32 11/04 62.04 12/01 83.76 12/03 41.84 2/14 57.74 10/23 n.96 11/04 59.8 12/01 75,9 12/03 33.42 2/14 85.22 9/30 45.44 10/23 63.2 11/04 52.4 12/01 51.2 12/03 55.3 2/14 85.86 9/30 28.3 10/23 77.64 11/04 88.6 12/01 55.16 12/03 49.06 2/14 88.74 9/30 71.88 10/23 75.3 11/04 75.36 12/01 56.26 12/03 51.66 2/14 81.48 9!30 58.3 10/23 58.02 11/16 80.66 12/01 70.88 12/07 41.85 2/14 80.6 9/30 62.74 10/23 94.6 11116 82.44 12/01 60.34 12/07 46.06 2/14 68.08 9/30 53.4 10/23 61.64 11/16 113.68 12/01 86.54 12/07 38.97 2/14 62,6 9/30 68.28 10/23 44.9 11/16 77.52 12/01 47.78 12110 43.18 2/14 53 10/05 65.58 10/23 53.32 11/16 80.32 12/01 45.8 12/10 49.84 2/14 99.6 10/05 59.44 10/23 61.64 11/16 84.n 12/01 81.48 12110 26.16 2/14 96.7 10/05 64.86 10/23 49.54 11!16 76.18 12/01 66.48 12/10 7.12 2/14 66.76 10/05 77.08 10/23 67.5 11116 70.02 12/01 80.5 12/10 37.12 2114 70.38 10/05 73.82 10/23 63.16 11116 83.58 12/01 75.52 12/10 48.09 2/14 n.48 10/05 82.8 10/23 65.48 11/16 76.66 12/01 47.82 12/10 43.95 2/14 85.46 10/05 61.32 10/23 s2.n 11!16 81.6 12/01 78.78 12/10 42.96 2/14 62.1 10/05 64.1 10/23 81.74 11/16 90.22 12/01 81.88 12/10 39.92 2/14 81.32 10/05 0 10/23 86.84 11/16 74.02 12/01 42.n 12110 42.98 2/14 91.52 10/05 69.36 10/23 91.42 11/16 71.46 12/01 54.1 12/10 23.76 2/14 81.66 10/05 42.6 10/23 74.32 11/16 76.36 12/01 62 12/15 41.31 2/14 57.02 10/05 51.7 10/23 57.86 11116 68.46 12/01 66.62 12/15 52.2 2/14 77.44 10/05 51.16 10/23 43.6 11/16 83.6 12/01 55.86 12/15 37.83 2/14 83.74 10/05 44.56 10/23 69.62 11/16 84.56 12/01 71.38 12/15 60.99 2114 89.86 10/05 64.16 10/23 71.52 11/16 64.7 12/01 71.8 12/15 71.24 2/14 79.n 10/05 62.24 10/23 45.92 11116 61.32 12/01 70,04 12/15 36.8 2/21 74.56 10/05 0 10/23 66.64 11/16 66.82 12/01 70.64 12/15 43.96 2/21 74.32 10/05 68.68 11/01 65.38 11/16 85.8 12101 69.88 12/15 39.64 2/21 81.52 10/05 64.16 11/01 68.66 11/16 61.42 12/01 75.02 12/15 34.79 2/21 63.02 10/05 84.96 11/01 43.16 11!16 58.96 12/01 69.5 12/15 37.6 2/21 64.74 10/05 106.24 11/01 41.68 11/16 58.24 12/01 61.52 12/15 41.49 2/21 57.34 10/05 67.8 11/01 67.66 11/16 45.74 12/01 65.22 12/15 30.63 2/21 68.52 10/13 110.52 11/01 58.42 11/16 65.68 12/01 69.44 12/15 40.26 2/21 65.04 10/13 64.76 11/01 68.54 11/16 74.5 12/01 92.7 12116 33.13 2/21 69.74 10/13 104.n 11/01 46.52 11/16 76.1 12/01 81.92 12/16 43.88 2!21 78.n 10/13 71.96 11/01 81.92 11/16 90.92 12/01 76.58 12/16 58.29 3/24 80.34 10/13 99.n 11/01 63.76 11/16 78.5 12/01 69.44 12/16 67.49 3/24 83.9 10/13 99.64 11/01 56.36 11/16 86.6 12/01 75.24 12/16 39.3 3/24 79.8 10/13 86.52 11/01 60.54 11/16 91.28 12/01 75.98 12/16 59.14 3/24 68.94 10/13 92.76 11/01 85.88 11/16 56.64 12/02 66.8 12/16 42.5 3/24 70.14 10/13 82.86 11/01 58.74 11/16 59.02 12/02 78.92 12/16 39.36 3/24 68.16 10/13 98.4 11/01 59.4 11/16 56.86 12/02 76.6 12/16 39.08 3/24 57.4 10/13 81.16 11/01 70.4 11/17 51.92 12/02 80.44 12/16 55.37 3/24 61.06 10/13 83.2 11/01 65.4 11/17 37.84 12/02 79.78 12/16 47 3/24 69.36 10/13 88.16 11/01 83.12 11/17 38.9 12/02 60.06 12/16 38.44 3/24 n.86 10/13 70.68 11/01 63.5 11/17 38.34 12/02 59.06 12/16 77.2 3/24 59.64 10/13 84.76 11/01 77.5 11117 61.92 12/02 81.52 12/16 55.58 3/24 65.78 10/13 51.34 11/02 39.18 11/17 41.74 12/02 56.79 3/25 53.7 10/20 67.4 11/02 34.72 11/17 63.32 12/02 59.44 3/25 61.42 10/20 79.08 11/02 78.5 11/17 10.44 12/02 2- F l uorophenol GCIOS 62.65 3/25 80.12 10/20 75.9 11/02 39.34 11/17 55.06 12/02 45.69 3t25 n.4 10/20 66 11/02 80.34 11/17 83.46 12102 EPA SW-846 Limits: 25 - 121 % 48.69 3!25 84.34 10/20 84.32 11/04 56.74 11/17 68.28 12/02 50.14 3!25 68.38 10/20 71.9 11/04 73.68 11/18 71.68 12/02 Result uncer. Oat~ 62.11 3!25 73.94 10/20 75.7 11/04 79.8 11/18 49.7 12/02 65.64 3!25 71.9 10/20 74.36 11/04 76.12 11/18 41.6 12/02 n.12 1/03 49.04 4/15 70.14 10/20 76.16 11/04 75.04 11!18 39.38 12/02 38.01 1/03 39.26 4/15 76.58 10/20 70.64 11/04 72.84 11/18 60.2 12/02 55.06 1/03 47.73 4!15 66.2 10/20 74 11/04 80.2 11/18 52.76 12/02 60.14 1/03 48.18 4/15 63.74 10/20 75.36 11/04 79.64 11/18 46.86 12/02 62.n 1/03 42.44 4/15 70.56 10/20 60.52 11/04 80.88 11/18 43.98 12/02 81.4 1/03 45.89 4/15 69.7 10/20 51.18 11/04 86.84 11/18 73.44 12/02 48.52 1/03 36.38 4/15 n.44 10/20 75.76 11/04 87.68 11/18 78.8 12/02 61.84 1/03 45.87 4/15 81.86 10/20 77.82 11/04 78.42 11/18 74.92 12/02 66.88 1/03 46.35 4/15 71.74 10/20 86.3 11/04 n.22 11/18 39.04 12/02 59.44 1/06 61.71 4/28 45.26 10/20 n.32 11/04 78.8 11/18 45.3 12/02 55.07 1/06 78.64 4/28 60.34 10/20 64.36 11!04 62.76 11!18 45.2 12/02 68 1!06 73.5 4/28 t:"l 67.18 10/20 62.9 11!04 73.52 11/18 58.n 12/02 4.6 1/06 49.66 4/28 I 63.n 10/20 64.38 11/04 71.82 11/20 33.76 12/02 39.84 1!06 31.57 4;28 .... 69.9 10/20 66.64 11!04 71.12 11/20 86.52 12/03 65.24 1/06 66.94 4;28 .... 
70.4 10/20 74 11!04 71.46 12/01 77.2 12/03 52.89 2114 n.77 4/28 

.... 
75.2 10/20 63.64 11/04 n.38 12/01 70.34 12/03 46.75 2/14 39.41 4!28 70.86 10/20 86.96 11/04 60.84 12/01 61.6 12/03 46.41 2114 62.15 4/28 



tr:l 
I ..... 

""' TABLE E-IV (cont) 
"' 

********'****-**************- 2-Fluor-ophenol (cont) 2·Fluorophenol (cont) 2-Fluorophenol (cont) 2-Fluorophenol (cont) 2-Fluorophenol (cant) 

EM-9 Set~tivolati le Surr-ogate 0 6/19 74.22 8/31 54.18 9!30 34.2 10/20 48.13 11/04 
in Soil 34.07 6/19 58.88 8/31 48.12 9!30 56.12 10/20 45.33 11/04 
(cont) 26.4 6/24 53.87 8/31 43.16 9!30 48.48 10/20 58.43 11/04 

67.5 6/24 67.84 8/31 42.86 9/30 55.12 10/20 66.45 11/04 ·····-······················· 18.78 6/24 58.26 8/31 54.57 9!30 55.42 10/20 56.59 11/04 
55.23 7/02 37.5 8/31 58.8 9/30 47.68 10/20 59.51 11/04 

2-Fluorophenol <cont) 60.56 7102 54.64 8/31 62.76 9/30 52.27 10/20 47.06 11/04 
57.56 7!02 50.74 8/31 50.75 9!30 54.76 10!20 57.9'; 11/04 

48.56 4/28 49.34 7!02 48.65 8!31 43.93 9!30 56.03 10/20 58.4 11/04 
50 4/28 56.83 7/02 62.02 8/31 49.21 9/30 63.3 10/20 45.76 11/04 
48.15 4/28 42.18 7106 46.86 8/31 39.31 9!30 42.93 10/23 10.59 11/04 
51.13 4/28 37.7 7106 36.25 9!03 44.38 9/30 63.82 10/23 60.98 11/04 
64.95 5/01 55.13 7106 56.1 9/08 40.81 9/30 38.01 10/23 57.44 11/04 
64.15 5!01 49.93 7106 0 9/08 58.39 9!30 0 10/23 44.1 11/04 
57.04 5!01 36.78 7106 31.66 9!08 44.6 9!30 48.26 10/23 71.15 11!16 
57.66 5/01 43.8 7106 73.78 9!08 58.32 9/30 25.63 10/23 44.39 11/16 
48.7 5/01 43.19 7106 64.92 9!08 61.28 9!30 68.4 10!23 50.59 11/16 
54.98 5!01 39.93 7106 58.9 9!08 58.01 9/30 58.57 10/23 42.38 11!16 
60.9 5/01 52.1 7106 61.34 9/08 26.31 10/05 42.57 10/23 59.94 11!16 
64.9 5!01 49.98 7106 5.84 9!08 59.05 10/05 48.29 10/23 48.73 11/16 
69.86 5/01 50.93 7106 22.26 9/08 56.13 10/05 49.96 10/23 26.07 11!16 
61.44 5/04 43.9 7106 22.26 9!08 39.71 10!05 35.n 10/23 29.28 11/16 
60.14 5/04 45.16 7106 27.34 9!08 45.19 10!05 41.92 10/23 31.12 11/16 
57.39 5/04 66.25 7108 48.89 9!08 50.94 10/05 50.38 10/23 51.93 11!16 
62.46 5/04 66.61 7/21 59.29 9!08 67.8 10/05 37.1 10!23 58.82 11/16 
61.17 5/04 66.47 7/21 46.55 9!08 56.75 10/05 50.04 10/23 31.32 11/16 
70.94 5/04 62.99 7/21 43.91 9!08 39.85 10/05 27.68 10/23 29.46 11/16 
81.3 5/04 65.85 7121 40.92 9!08 14.45 10/05 53.29 10/23 59.82 11/16 
60.33 5/04 67.95 7121 61.15 9!08 42.21 10/05 45.93 10/23 58.92 11/16 
46.01 5/04 n.84 7/21 57.28 9!08 26.3 10/05 44.28 10!23 29.96 11/16 
48.05 5/04 55.51 7/21 36.01 9!08 48.02 10!05 41.97 10/23 39.23 11/16 
54.65 5/05 52.05 7121 66.18 9/08 47.52 10/05 27.82 10/23 37.71 11/16 
49.8 5/05 75.04 7/21 61.64 9!08 59.05 10!05 37.28 10/23 38.5 11/16 
59.68 5!05 n.52 7/21 53.61 9/08 44.48 10/05 43.99 10/23 50.41 11/16 
58.85 5!05 73.65 7/21 63.56 9/10 70.85 10!05 0 10/23 35.97 11/16 
55.68 5!05 73.22 7/21 30.38 9!10 41.n 10!05 86.2 11/01 38.97 11/16 
54.32 5!05 62.85 7/21 50.4 9/10 41.62 10!05 48.44 11!01 27.99 11/16 
54.71 5/05 42.61 7/21 55.86 9/10 46.48 10/05 87.86 11/01 53.33 11!16 
53.59 5/05 57.04 7/21 38.38 9/10 52.15 10/05 61.86 11/01 46.2 11!16 
53.34 5/05 70.63 7/21 75.38 9!10 26.56 10!05 24.22 11!01 28.45 11116 
51.79 5/05 77.83 7/21 74.55 9/10 56.16 10/13 59.62 11/01 24.52 11!16 
51.92 5!05 49.32 7/21 36.3 9!10 51.84 10/13 53.71 11/01 54.55 11/16 
52.64 5/05 49.01 7121 31.95 9/10 47.83 10/13 63.76 11/01 67.96 11/16 
48.76 5!05 52.2 7/21 62.85 9!10 53.26 10/13 36.44 11/01 63.3 11116 
44.37 5/13 54.03 7/21 75.57 9/10 60.65 10/13 92.42 11/01 49.29 11/16 
46.05 5/13 49.15 7/21 63.5 9/10 54.93 10/13 78.82 11/01 56.41 11/16 
39.73 5/13 48.7 7/21 52.67 9/11 56.43 10/13 70.83 11/01 25.17 11/16 
40.21 5/13 52.58 7/21 26.46 9!16 46.46 10/13 78.8 11/01 56.77 11/16 
34.4 5/13 57.65 7/21 50.56 9/16 58.01 10/13 75.66 11/01 29.31 11/16 
32.55 5/13 55.6 7121 52.83 9/16 60.99 10/13 61.14 11/01 48.79 11/16 
34.59 5/13 56.75 7/21 76 9/16 59.15 10/13 66.9 11/01 53.83 11/17 
36.91 5/13 n.48 8/17 40.32 9!16 55.53 10/13 86.1 11/01 53.55 11/17 
73.4 5/13 61.27 8/17 56.26 9/18 59.73 10/13 71.12 11/01 51.79 11/17 
40.32 5!13 58.78 8/17 65.1 9/18 53.43 10/13 84.26 11/01 67.97 11/17 
59.25 5/13 53.99 8/17 53.9 9!23 69.55 10!13 65.4 11/02 46.99 11!17 
56.22 6!09 59.13 8/17 52.74 9/23 65.49 10/20 66.57 11/02 22.71 11/17 
59.06 6/09 48.69 8/17 39.93 9!23 39.21 10/20 39.36 11!02 27.94 11/17 
54.88 6!09 55.17 8/17 32.26 9/23 55.67 10/20 34.93 11/02 37.93 11!17 
48.48 6/09 52.08 8/17 62.59 9/23 30.78 10/20 40.55 11/02 68.47 11!17 
47.8 6!09 60.58 8/17 45.23 9/23 66.41 10/20 48.88 11/04 28.47 11/17 
53.98 6/09 76.23 8/17 58.01 9!23 23.85 10/20 63.94 11/04 55.77 11/18 
49.92 6/09 77.84 8/17 46.07 9/23 51.36 10/20 53.93 11/04 64 11/18 
44.46 6/09 60.77 8!17 64.46 9/23 62.88 10/20 68.75 11/04 63.n 11!18 
42.47 6/09 18.06 8/17 5.09 9!29 56.62 10/20 60.43 11/04 52.84 11/18 
59.8 6!09 46.61 8/17 46.64 9!29 66.n 10/20 52.49 11/04 60.14 11/18 
52 6/09 64.48 8/17 58.84 9!29 53.61 10/20 57.35 11/04 33.28 11/18 
62.35 6/09 50.39 8/17 65.6 9/29 53.22 10/20 47.29 11/04 52.98 11/18 
51.29 6!09 34.23 8/17 33.82 9!29 50.74 10/20 44.99 11/04 60.64 11/18 

> 45.63 6/09 50.78 8/17 57.65 9/29 64.74 10/20 55.78 11/04 69.9 11!18 , 35.6 6/09 46.41 8/17 57.98 9/29 55.15 10/20 61.09 11/04 61.47 11!18 , 53.68 6/09 53.41 8/17 60.74 9/29 63.78 10/20 67.05 11/04 52.07 11!18 .. 47.61 6/09 56.89 8/17 48.5 9!29 58.05 10/20 59.32 11/04 62.16 11/18 
:I 53.74 6/09 48.74 8/17 17.18 9/29 41.94 10/20 51.53 11/04 58.53 11!18 Q. 
)(" 55.55 6!09 63.23 8/17 53.76 9/29 42.94 10/20 106.15 11/04 61.04 11/18 

51.68 6!09 38.19 8/19 60.64 9!29 54.52 10/20 54.64 11/04 48.41 11/18 
tr:l 48.3 6/19 50.4 8/19 64.12 9/29 65.21 10/20 54.95 11/04 53.52 11/20 

39.9 6/19 34.53 8/19 54.94 9/29 45.55 10/20 50.84 11/04 55.27 11/20 
36.n 6/19 7.86 8/19 44.31 9!29 



> , , 
TABLE E-IV (cont) 

.. 
!:1 
c.. x· .............................. 2-Fluorophenol (cont) Nitrobenzene d5 Ccont) t':l Nitrobenzene d5 (cont) Nitrobenzene d5 (cant) Nitrobenzene d5 (cont) EM~9 S.i volatile surrog•te 33.47 12/02 90.24 1/03 53.18 4/15 0 6/19 12.08 8/19 

in SoH 42.18 12/02 79.6 1/03 59.34 4/15 36.16 6/19 44.24 6/19 
(cont) 48.1 12102 92.3 1/06 61.38 4126 34.16 6/19 43.46 6/19 32.05 12/02 55.6 1/06 58.26 4/28 50.04 6/19 78.06 6/31 

................. _ ............ 29.31 12102 2.88 1/06 58.24 4/26 45.76 6/19 58.46 6/31 43.19 12/02 78.04 1/06 60.88 4/28 60.22 6124 76.42 8/31 
2-Fluor-ophenol (cont) 53.59 12102 n.96 1/06 70.7 4/26 42.98 6/24 37.6 6/31 42.2 12/03 78.32 1/06 85.4 4/26 37.08 6/24 62.2 8/31 

61.66 12/01 39.58 12/03 88.96 2114 48.2 4/28 65.12 7/02 67.74 6/31 
53.51 12/01 53.11 12103 60.98 2114 82.92 4/28 73.88 7/02 57.32 6/31 
62.95 12/01 62.98 12/03 53.6 2114 48.38 4/26 66.42 7/02 70.94 6/31 
56.04 12101 48.08 12/03 66.54 2/14 56.94 4128 63.48 7/02 66.34 6/31 
48.76 12101 62.59 12/03 67.22 2/14 74.7 4/26 70.9 7/02 71.44 8{31 
41.34 12101 48.32 12103 64.52 2114 85.64 4/28 41.74 7106 70 8/31 
48.89 12/01 52.27 12/03 70.34 2/14 82.56 4/28 51.08 7106 60.12 9/03 
57.63 12/01 50.49 12/03 70.46 2114 76.08 5/01 50.14 7106 66.22 9108 
56.34 12/01 53.4 12103 69.62 2114 75.7 5/01 56.22 7106 68.74 9{08 
59.12 12101 51.53 12/03 56.84 2114 56.36 5/01 55 7106 10.2 9{08 
46.32 12101 41.48 12/03 77.8 2114 71.58 5/01 39.2 7106 71.32 9108 
n.22 12/01 61.19 12/03 57.46 2/14 n.24 5/01 53.3 7106 50.96 9{08 
34.4 12/01 75.37 12103 69.04 2/14 65.58 5/01 49.9 7106 81.06 9108 
48.59 12101 38.66 12/03 64.8 2114 73.56 5/01 63.6 7106 n.28 9108 
45.45 12101 44.94 12/07 57.42 2114 65.32 5/01 64.46 7106 56.8 9108 
64.59 12101 54.24 12/07 55.8 2/14 73.34 5/01 63.58 7106 59.1 9108 
64.82 12101 67.91 12/07 67.76 2/14 74.22 5/04 49.5 7106 73.52 9!08 
36.57 12/01 61.23 12110 63.52 2/14 69 5/04 52.7 7106 66.44 9!08 
44.5 12101 63.37 12110 20.22 2/14 90.4 5/04 74.8 7!08 78 9!08 
64.85 12101 47.53 12110 57.66 2/14 77.2 5/04 76.2 7/21 76.38 9!08 
38.74 12/01 43.73 12/10 73.32 2114 69.9 5/04 77.66 7/21 0 9/08 
59.34 12/01 63.21 12/10 63.2 2/14 57.84 5/04 61.9 7/21 25.76 9/08 
45.79 12101 49.32 12/10 84.2 2/14 56.66 5/04 57.04 7121 25.76 9/08 
40.59 12/01 48.98 12/10 56.6 2114 70.92 5/04 68.66 7/21 51.46 9!08 
42 12101 68.69 12110 63.44 2114 70.06 5/04 79.96 7/21 39.84 9/08 
40.75 12101 53.36 12110 57.66 2114 73.76 5/04 71.54 7/21 65.5 9{08 
63.36 12101 50.66 12110 45.88 2114 63.98 5/05 61.9 7/21 69.68 9!08 
38.15 12/01 47.88 12/10 56.54 2/14 62.5 5/05 63.68 7/21 34.64 9/08 
75.8 12/01 54.09 12115 64.88 2114 60.1 5/05 50.16 7/21 55.84 9/08 
53.48 12/01 62.47 12/15 83.76 2114 70.7 5/05 64.26 7/21 82.08 9{10 
53.26 12/01 63.13 12115 52.7 2114 67.58 5!05 60.88 7/21 77.9 9/10 
39.79 12/01 42.02 12115 77.24 2/14 68.44 5/05 68.62 7121 73.24 9/10 
52.33 12/01 55.48 12/15 91.06 2/14 58.56 5/05 66.64 7/21 43.8 9/10 
51.66 12101 60.71 12115 50.76 2/21 63.78 5/05 60.2 7/21 95.52 9/10 
69.94 12/01 58.91 12/15 46.84 2/21 65.12 5/05 68.34 7121 87.04 9/10 
71.2 12/01 46.3 12115 54.56 2/21 61.44 5/05 60.58 7/21 54.32 9{10 
68.89 12/01 62.5 12115 58.n 2/21 58.2 5/05 61.7 7/21 74.98 9{10 
52.41 12/01 54.34 12/15 52.78 2!21 57.6 5/05 69.98 7/21 0 9/10 
67.18 12/01 59.89 12/15 58.4 2121 60.9 5/05 67.42 7/21 53.5 9/10 
48.66 12!01 65.62 12/15 55.88 2/21 47.18 5/13 79.48 7/21 70.94 9{10 

105.51 12/01 49.54 12115 so. 18 2/21 57.56 5/13 71.2 7/21 36.8 9/10 
65.91 12/01 59.35 12/16 48.62 2/21 54.6 5/13 63.52 7121 70.38 9/11 
70.09 12/01 59.4 12/16 54.4 2/21 54.02 5/13 70.7 7/21 73.46 9/16 
38.8 12/01 58.5 12/16 66.14 3/24 50.2 5/13 71.92 7/21 78.32 9/16 
58.85 12/01 51.9 12/16 105.2 3/24 63.2 5/13 60.82 7121 53.46 9/16 
68.75 12/01 51.42 12/16 56.9 3/24 102.24 5/13 55.9 7/21 71.66 9/16 
53.58 12/01 49 12116 55 3/24 46.54 5/13 n.4 8/17 45.62 9/16 
28.8 12/02 57.62 12116 54.92 3/24 49.64 5/13 75.92 8/17 70.38 9/18 
26.61 12/02 52.77 12/16 76.1 3/24 42.94 5/13 73.06 8/17 65.7 9/18 
33.48 12/02 56.65 12/16 66.08 3/24 42.32 5/13 65.7 8/17 59.26 9/23 
52.26 12102 55.27 12116 95.94 3/24 61.04 6/09 78.84 8/17 70.02 9123 
25.32 12/02 58.84 12/16 77.02 3/24 54.n 6/09 61.54 8117 55.94 9/23 
25.36 12!02 63.36 12/16 56.48 3/24 45.06 6/09 66.38 8/17 69.32 9/23 
40.33 12/02 49.03 12116 56.72 3/24 65.94 6/09 61.74 8/17 n.06 9123 
30.54 12/02 51.46 12/16 69.3 3/24 61.08 6/09 73.22 8/17 45.52 9/23 
58.15 12/02 60.88 3/25 66.92 6/09 75.98 8/17 57.84 9/23 
21.89 12/02 82.56 3/25 63.52 6/09 68.6 8/17 38.92 9/23 
23.82 12/02 Nitrobenzene d5 GCMS 79.7 3/25 55.58 6/09 61.76 8/17 52.58 9/23 
47.48 12/02 76.76 3/25 54.46 6/09 73.6 8/17 34.38 9/29 
27.5 12!02 EPA SW-846 limits: 23 • 120 X 69.84 3/25 59.14 6/09 63.96 8/17 68.2 9/29 
29.2 12/02 69.6 3/25 58.26 6/09 59.48 8/17 50.9 9/29 
45 12/02 Result uncer. Date 67.68 3/25 63.3 6/09 64.74 8/17 65.48 9/29 
34.6 12/02 94.46 3125 n.66 6/09 78.84 8/17 68.54 9/29 
24 12/02 60.52 1/03 59.16 4/15 65.6 6/09 64.6 8/17 63.88 9!29 t':l 7.75 12/02 82.68 .1/03 51.8 4/15 ss.n 6/09 21.5 8/17 65.54 9!29 I 36.39 12/02 75.46 1/03 63.08 4/15 69.12 6/09 65.7 8/17 74.96 9/29 

.... 25.64 12/02 53.4 1/03 54.36 4/15 60.34 6/09 67.1 8117 40.48 9/29 
>1>- 50.51 12/02 104.4 1/03 56.46 4/15 61.58 6/09 n.42 8/17 63.96 9/29 
c.> 21.63 12/02 62.84 1/03 56.52 4/15 53.54 6/09 51.6 8/17 71.22 9/29 

0 12/02 79.52 1/03 53.16 4115 60.08 6/09 61.8 8119 60.2 9/29 



tr:l 
I ,_. TABLE E-IV (cont) 
~ 
~ 

···········-·-·············· Nitrobenzene dS (cont) Nitrobenzene d5 (cont) Nitrobenzene d5 (cont) Nitrobenzene d5 ccont) Phenol d6 Ccont) 

EM-9 Semivolatile Surrogate 71.18 10/20 62.46 11/04 58.48 11/18 41.4 12/02 48.09 1/03 

in Soil 72.36 10/20 54.62 11/04 56.92 11/18 35.38 12/02 85.2 1/03 

(cont) 59.88 10/20 65., 11/04 67.36 11!18 37.44 12/02 52.95 1!03 

71.44 10/20 55.64 11/04 67.26 11!18 54.48 12/02 52.02 1!03 

...•••...•....•.........•....• 68.3 10/20 65.14 11/04 65.68 11/18 65 12/02 60.46 1!03 

62.92 10/20 51.3 11/04 54.08 11/18 27.74 12/02 72.6 1!06 

N i t robenzene d5 < eont) 73.78 10/20 64.72 11/04 62.92 11!18 41.32 12/02 9.37 1!06 

67.2 10/20 68.94 11/04 67.08 11!18 23.18 12/02 54.28 1/06 

40.52 9/29 61.4 10/20 16.76 11/04 69.6 11/18 66.82 12/02 66.16 1/06 

61.4 9/29 73.08 10/20 57.54 11/04 63.16 11!20 15.3 12/02 67.17 1/06 

70.14 9/29 62.04 10/20 68.06 11/04 62.64 11/20 57.2 12/03 30.33 1/06 

50.6 9!30 32.72 10/20 53.3 11/04 72.78 12/01 55.5 12/03 68.5 2/14 

53.1 9!30 72.8 10/20 121.5 11/04 51.66 12/01 50.2 12/03 46.42 2/14 

56.04 9/30 50.08 10/20 63.4 11/04 67.54 12/01 66.32 12/03 34.04 2/14 

73.18 9!30 73.3 10/20 61.2 11/04 80.6 12/01 62.12 12/03 45.03 2/14 

72.32 9!30 65.76 10/20 81.7 11/04 74.88 12/01 55.38 12/03 49.08 2/14 

76.24 9!30 69.04 10/20 68.4 11/04 42.98 12/01 40.42 12/03 39.23 2/14 

68.2 9/30 58.86 10/20 64.72 11/04 48.24 12/01 65.68 12/03 61.8 2/14 

66.44 9!30 61.1 10/20 66.18 11/04 54.66 12/01 65.6 12/03 41.48 2/14 

50.6 9!30 61.74 10/20 63.06 11/04 55.96 12/01 83.32 12/03 40.03 2/14 

63.54 9!30 68.22 10/20 58.14 11/04 68.08 12/01 44.46 12/03 59.32 2/14 

61.04 9/30 45.08 10/23 64.26 11/04 59.08 12/01 55.44 12/03 42.46 2/14 

55.68 9!30 43.08 10/23 57.62 11/04 71 12/01 55.78 12/03 65.48 2/14 

76.92 9!30 27.2 10/23 61.38 11!04 n.04 12/01 49.24 12/03 54.52 2/14 

45.98 9!30 57.28 10/23 65 11/04 67.02 12/01 45.76 12/03 50.87 2/14 

68.96 9!30 61.52 10/23 45.92 11/16 69.46 12/01 49.68 12/07 37.7 2!14 

93.9 9!30 43.76 10/23 61.14 11/16 72.36 12!01 71.94 12/07 50.94 2!14 

55.72 9!30 38.26 10/23 33.64 11/16 109.42 12/01 60.36 12/07 47.1 2/14 

67.84 9!30 47.84 10/23 33.48 11/16 70.72 12/01 50.22 12/10 50.09 2/14 

46.34 10/05 42.48 10/23 81 11/16 76.1 12/01 49.04 12/10 41.54 2!14 

51.66 10/05 29.7 10/23 37.1 11/16 69.88 12/01 51.24 12/10 49 2!14 

66.2 10!05 47.54 10/23 54.38 11/16 62.78 12/01 60.44 12/10 64.2 2/14 

69.5 10!05 57.12 10/23 33 11/16 56.46 12/01 67.8 12!10 40.09 2/14 

62.1 10/05 53.74 10/23 46.94 11!16 72.8 12/01 69.96 12/10 59.22 2/14 

72.2 10/05 54.06 10/23 64.26 11!16 67.76 12/01 72.56 12/10 39.69 2/14 

62.48 10/05 62.86 10/23 48.84 11/16 n.48 12/01 66.88 12/10 49.3 2/14 

17.66 10!05 52.2 10/23 56.56 11/16 87.72 12!01 44.44 12/10 44.34 2/14 

33.3 10/05 54.04 10!23 63.12 11/16 66.16 12/01 75.6 12/10 45.11 2!14 

69.6 10/05 36.4 10/23 44.68 11/16 63.48 12!01 53.7 12/10 48.78 2/14 

53.82 10/05 0 10/23 73.98 11/16 72.32 12/01 57.9 12/15 41.07 2/14 

58.5 10/05 62.08 10/23 44.84 11!16 63.7 12/01 60.12 12!15 42.44 2/14 

50.92 10/05 51.7 10/23 64.08 11/16 65.08 12/01 48.08 12!15 31.21 2/14 

64.92 10/05 56.64 10/23 53.96 11!16 66.28 12/01 66.58 12!15 17.8 2/14 

79.2 10/05 69.4 10/23 45.96 11/16 65.52 12/01 68.02 12/15 39.85 2/14 

32.8 10/05 41.64 10/23 49.32 11/16 71.9 12/01 66.04 12/15 39.25 2!21 

53.48 10/05 0 10/23 67.36 11/16 63.8 12/01 59.64 12/15 43.37 2!21 

56.62 10/05 96.88 11/01 34.48 11/16 61.76 12/01 68.46 12/15 38.16 2/21 

79.6 10/05 50.44 11/01 36.82 11/16 54.58 12/01 63.46 12/15 46.53 2/21 

50.98 10/05 87.28 11/01 44.44 11/16 55.04 12/01 63.66 12/15 42.93 2/21 

81.7 10/05 82.76 11/01 63.84 11/16 62.72 12/01 54.2 12/15 43.13 2/21 

44.52 10/05 76.98 11!01 36.04 11!16 39.54 12/01 58.34 12/15 38.72 2/21 

76.32 10/13 67.4 11/01 72.26 11/16 56 12/01 64.5 12/15 41.57 2/21 

68.04 10/13 n.2 11/01 58.6 11/16 51.36 12/01 66.14 12/16 44.24 2/21 

53.76 10/13 68.16 11!01 62.96 11!16 56.24 12/01 58.9 12/16 30.73 2/21 

73.4 10/13 66.48 11/01 60.8 11/16 59.1 12/01 56.68 12/16 81.6 3/24 

73.92 10/13 74.36 11!01 54.36 11!16 57.9 12/01 61 12/16 42.59 3/24 

78.7 10/13 85.28 11/01 65.1 11!16 60 12/01 54.32 12/16 43.n 3/74 

67.86 10/13 69.24 11/01 38.44 11/16 53.7 12/01 67.82 12/16 37.92 3/24 

66.72 10/13 48.2 11!01 76.9 11!16 60.66 12/02 62.08 12/16 40.81 3/24 

67.68 10/13 81.08 11/01 37.92 11/16 49.96 12/02 59.26 12/16 42.86 3/24 

55.56 10/13 82.48 11/01 51.08 11!16 42.12 12/02 59.08 12/16 54.42 3/24 

70.28 10/13 63.52 11/01 61.46 11!17 32.16 12/02 52.08 12/16 68.92 3/24 

67.44 10/13 79.12 11/01 58.6 11!17 35.92 12/02 67.98 12/16 70.63 3/24 

86.2 10/13 39.36 11/01 69.52 11/17 53.48 12/02 67.08 12/16 62.75 3/24 

67.8 10/13 63.32 11!01 58.54 11!17 0 12/02 69.18 12/16 43.39 3/24 

74.74 10/13 64.26 11/01 73.58 11/17 26.44 12/02 67.1 12/16 61.1 3/24 

71.78 10/13 43.1 11/02 31.22 11/17 46.82 12/02 
53.22 3/25 

50.44 10/20 48.32 11!02 26.5 11!17 45.64 12/02 
57.69 3/25 

66.3 10/20 42.82 11!02 59.78 11!17 29.96 12/02 Phenol d6 GCMS 64.07 3!25 

> 61.6 10/20 70.64 11/02 33.18 11/17 32.16 12/02 62.74 3/25 

'"0 42.3 10/20 74 11/02 74.32 11/17 29.14 12/02 EPA SW·846 limits: 24 • 113 X 70.74 3!25 

'"0 56.64 10/20 70.52 11/04 45.22 11!17 31.42 12/02 66.56 3/25 

"' ::l 67.44 10/20 60.78 11!04 63.04 11/18 27.42 12/02 Result Unc~r. Qate 68.65 3!25 

0.. 61.5 10/20 56.16 11/04 55.96 11/18 40.68 12/02 
67.14 3!25 

>(' 60.44 10/20 52.46 11/04 57.6 11!18 25.92 12/02 72.12 1/03 50.25 4/15 

tr:l 56.5 10/20 67.88 11/04 64.26 11/18 48.66 12/02 71.6 1/03 58.53 4/15 

36.64 10/20 72.66 11/04 64.52 11/18 30.62 12/02 58.16 1!03 57.71 4/15 

68 10/20 68.58 11/04 40.92 11/18 56.34 12!02 75.28 1/03 56.5 4/15 



> 
'0 
~ TABLE E-IV (cont) ::l 
c.. 
:;r 
t;Ej ************.,...****•-••••••• Phenol d6 (cont) Phenol d6 (cont) I Phenol d6 Ccont) Phenol d6 (cont) Phenol d6 (cont) 

EM-9 Smivolatile Surrogate 55.05 6/09 61.41 8/17 n.94 9/29 59.39 10/20 67.98 11/04 in Soil 46.15 6/09 60.27 8/17 64.52 9/29 68.38 10/20 69.53 11/04 (cont) 62.18 6/09 71.47 8/17 60.24 9/29 63.45 10/20 74.65 11/04 60.16 6/09 83 8/17 64.1 9/29 54.83 10/20 75.59 11/04 ............................... 64.88 6/09 69.18 8/17 61.62 9/29 56.8 10/20 67.41 11/04 61.21 6/09 81.9 8/17 67.1 9/29 66.97 10/20 67.44 11/04 Phenol d6 <cont) 60.45 6/09 60.76 8/17 66.29 9/29 70.46 10/20 54.68 11/04 67.36 6/09 68.08 8/17 41.72 9/29 74.18 10/20 64.68 11/04 54.51 4/15 55.5 6/09 82.74 8/17 62.75 9/29 61.3 10/20 32.65 11/04 55.82 4/15 67.05 6/09 54.52 8/17 52.19 9/29 64.82 10/20 79.3 11/04 53.57 4/15 64.01 6/09 63 8/19 26.13 9/29 69.74 10/20 64.8 11/04 53.92 4/15 48.1 6/19 41.94 8!19 57.63 9/29 60.64 10/20 63.38 11/04 53.02 4/15 68.6 6/19 13.9 8/19 70.09 9/29 65.11 10/20 63.8 11/04 62.47 4/28 41.51 6/19 47.05 8/19 75.65 9/29 66.07 10/20 57.94 11/04 65.61 4/28 55.64 6/19 76.12 8/31 56.74 9/30 61.14 10/20 66.34 11/04 63.04 4/28 37.71 6/19 57.28 8/31 46.78 9/30 71.03 10/20 64.27 11/04 63.34 4/28 38.82 6/24 58.37 8/31 46.49 9/30 62.54 10/20 51.76 11/04 69.88 4/28 35.71 6/24 85.56 8/31 49.56 9/30 59.72 10/20 62.72 11/04 60.96 4/28 79.23 6/24 72.91 8/31 67.48 9/30 66.17 10/20 63.24 11/04 44.13 4/28 72.94 7/02 71 8/31 66.67 9/30 70.69 10/20 72.23 11/04 53.79 4/28 77.44 7/02 42.33 8/31 67.38 9/30 38.05 10/20 66.63 11/04 77.22 4/28 66.96 7/02 68.23 8/31 54.39 9/30 61.9 10/20 60.88 11/04 93.46 4/28 65.41 7/02 68.38 8/31 66.79 9/30 48.89 10/20 63.12 11/04 71.15 4/28 69.17 7/02 68.8 8/31 59.5 9/30 59.5 10/20 61.15 11/04 74.21 4/28 54.04 7/06 63.93 8/31 70.38 9/30 60.5 10/23 122.05 11/04 76.78 4/28 65.86 7/06 50.83 9/03 64.09 9/30 46.22 10/23 72.57 11/04 78.12 5/01 39.83 7106 67.99 9/08 51.08 9/30 53.2 10/23 58.25 11/04 66.09 5/01 56.44 7/06 69.65 9/08 57.66 9/30 36.78 10/23 66.58 11/04 68.14 5/01 47.92 7106 72.84 9/08 77.84 9/30 48.48 10/23 38.7 11/16 64.91 5/01 55.97 7/06 65.2 9/08 58.92 9!30 53.1 10/23 75.45 11/16 56.94 5/01 46.34 7/06 90.36 9/08 63.24 9/30 0 10/23 41.18 11/16 72.39 5/01 44.61 7/06 67.46 9/08 61.08 9/30 60.07 10/23 53.07 11/16 
~:g~ ;~~~ ~~:~j ~~: 2*:~~ ~~: :~:~j ~~~~; i~:~~ ~~~~ ~:~! ~~~~: I 64.49 5/01 60.64 7106 26.62 9/08 57.51 10/05 49.17 10/23 44.91 11/16 ' 54.69 5/04 59.89 7/06 71.9 9!08 41.11 10/05 42.98 10/23 63.65 11/16 1 :~:~~ ;~: ~:~5 ~~: ;n~ ~~: ~:~5 ~~~~; ;~:~ ~~~~ ~:;; ~~~~: ! 66.42 5/04 77.08 7/21 26.62 9!08 66.86 10/05 57.38 10/23 43.81 11/16 I 65.82 5/04 52.9 7/21 61.14 9/08 62.15 10/05 77.2 10/23 54.29 11/16 71.48 5/04 63.57 7/21 70.8 9/08 48.72 10/05 49.57 10/23 68.72 11/16 ~ ~:~6 ;~: ~:~ ~~~ i~:~~ ~~~~ ~:7, ~~~~; ;~:~~ ~~~~~ ~:~ ~~~~~ I 70.63 5/04 78.07 7/21 55.09 9/08 63.82 10/05 55.76 10/23 67.26 11/16 I 55.72 5/04 67.13 7/21 33.56 9/08 63.96 10/05 48.68 10/23 71.96 11/16 57.17 5/05 57.21 7/21 63.73 9/08 51.38 10/05 53.2 10/23 41.87 11/16 59.08 5/05 53.68 7/21 83.67 9/08 50.23 10/05 64.15 10/23 37.32 11/16 l 56.19 5/05 56.82 7/21 36.64 9/08 59.72 10/05 29.38 10/23 61.03 11/16 58.98 5/05 82.07 7{21 84.22 9!10 34.14 10/05 0 10/23 36.8 11/16 59.84 5/05 75.15 7/21 70.93 9/10 70.91 10/05 68.98 11/01 58.11 11/16 I 54.38 5/05 67.66 7/21 44.75 9/10 53.22 10/05 45.2 11/01 56.94 11/16 59.43 5/05 77.47 7/21 59.08 9/10 65.89 10/05 86.18 11/01 61.88 11/16 62.67 5/05 83.88 7/21 35.6 9!10 54.55 10/05 54.94 11/01 57.48 11/16 . 61.45 5/05 65.~4 7/21 82.02 9/10 65.3 10/05 84.92 11/01 48.34 11/16 66.19 5/05 70.37 7/21 68.99 9/10 70.41 10/13 81.26 11/01 46.47 11/16 57.76 5{05 74.6 7/21 38.3 9/10 91.6 10/13 82 11/01 54.54 11/16 ' 59.06 5/05 66.43 7/21 52.41 9/10 70.3 10/13 54.74 11/01 34.25 11/16 I 57.86 5/05 83.3 7/21 73.71 9/10 79.95 10/13 99.48 11/01 39.16 11/16 35.28 5/13 64.57 7/21 69.55 9/10 78.93 10/13 88.7 11/01 40.92 11/16 41.3 5/13 58.35 7/21 80.97 9/10 74.58 10/13 66.7 11/01 61.07 11/16 I 68.55 5/13 61.18 7/21 61.59 9/11 75.6 10/13 86.48 11/01 72.77 11/16 82.75 5/13 55.85 7/21 88.14 9/16 73.08 10/13 62.89 11/01 75.03 11/16 48.45 5/13 59.66 7/21 57.29 9/16 78.41 10/13 70.3 11/01 42.74 11/16 51.76 5/13 72.78 7/21 70.99 9/16 70.35 10/13 85.4 11/01 49.45 11!16 51.35 5/13 69.61 7/21 65.74 9/16 58.24 10/13 72.14 11/01 57.36 11/17 
;~:~; ;~~~ ~~:f ~~~~ ~6:~ ~~~~ ~~:~ 1 ~~~~~ ~:~6 ~~~~~ ~:~ ~~~~~ I 44.74 5/13 67.61 8/17 76.1 9/18 74.87 10/13 83 11/01 58.22 11/17 54.73 5/13 53.89 8!17 72.38 9!23 68.97 10/13 71.5 11/01 70.8 11/17 64.07 6/09 65.97 8/17 56.27 9(23 57.51 10/13 71.81 11/02 34.2 11!17 68.6 6/09 70.6 8/17 64.87 9(23 66.23 10/20 69.7 11/02 28.66 11/17 62.06 6/09 64.79 8/17 53.97 9/23 68.17 10/20 47.7 11/02 64.53 11/17 t%J 59.25 6/09 88.42 8/17 69.08 9(23 74.62 10/20 44.12 11/02 33.66 11/17 1 38.58 6/09 70.1 8/17 47.62 9/23 52.09 10/20 49.5 11/02 70.16 11/17 .... 53.04 6/09 23.49 8/17 39.37 9/23 37.12 10/20 59.06 11/04 47.72 11/17 .... 49.6 6/09 63.02 8/17 59.25 9/23 62.41 10/20 73.44 11/04 61.71 11/18 "" 60.15 6/09 65.03 8/17 56.31 9/23 61.3 10/20 55.4 11/04 51.12 11/18 62.75 6/09 67.11 8/17 48.89 9/29 62.33 10/20 61.08 11/04 68.66 11/18 



tr:l 
I ,_. 

"" TABLE E-IV (cent) 
a> 

.............................. Phenol d6 (cont) Terphenyl d14 GCMS Terpllenyl d14 (cant) T erphenyl d1 4 (cont) Terphenyl d14 <cont> 

EM-9 Semivolati le Surrogate 43.69 12/02 EPA S~-646 Limits: 18 · 137 X 135.58 3!25 54.42 6/09 35.24 8/17 
in Soil 33.58 12/02 155.98 3/25 74.68 6/09 85.78 8/17 
(cont) 33.96 12/02 Result Uncer. Date 129.36 3/25 91.4 6/09 86.12 8/17 

53.65 12/02 122.08 3/25 67.36 6/09 107.8 8/17 ··············-·········-··· 38.16 12/02 140.88 1/03 79.22 4/15 64.72 6/09 63.18 8/17 
48.29 12/02 132.64 1/03 76.4 4/15 84.8 6/09 110.4 8/17 

Phenol d6 (cont> 45.46 12/02 139.04 1/03 84.14 4!15 68.82 6/09 76.1 8/17 
50.87 12!02 110.12 1/03 78.04 4/15 64.98 6/09 99.26 8/17 

53.61 11/18 32.76 12/02 116.32 1/03 97.42 4/15 61.2 6/09 98.78 8/17 
66.65 11/18 33.19 12/02 102.6 1/03 82.62 4!15 66.34 6/09 93.94 8/17 
61.4 11!18 30.79 12/02 0 1/03 73.24 4!15 75.08 6/09 99.86 8/19 
62.69 11/18 33.08 12/02 111.24 1/03 81.38 4/15 45.98 6!19 77.36 8/19 
68.44 11/18 26.75 12/02 109.38 1!03 78.54 4!15 50.6 6/19 80.44 8/19 
74.12 11/18 26.25 12/02 133.84 1!06 75.96 4/28 52.24 6!19 82.94 8!19 
67.37 11!18 65.95 12/02 156.32 1!06 78.6 4/28 0 6!19 98.74 8/31 
58.62 11!18 29.26 12/02 112.08 1!06 77.16 4/28 53.62 6!19 59.96 8/31 
67.67 11!18 65.01 12/02 111.18 1!06 112.88 4/28 75.36 6/24 73.4 8/31 
69.05 11!18 54.52 12/02 145.84 1!06 108.12 4/28 65.86 6/24 78.9 8/31 
80.78 11!18 57.57 12/02 121.92 1!06 95.4 4/28 99.54 6/24 90.6 8/31 
73.08 11!18 43.71 12!02 113.84 2!14 113.76 4/28 81.5 7/02 88.46 8/31 
67.01 11!20 42.84 12/02 99.82 2!14 96.68 4/28 78.18 7/02 93.16 8/31 
72.38 11/20 55.4 12!03 115.48 2!14 93.52 4/28 90.82 7/02 35.94 8/31 
45.15 12/01 65.81 12/03 88.82 2/14 67.72 4/28 80.54 7/02 68.44 8/31 
57.18 12/01 67.93 12/03 95.46 2!14 95.82 4/28 82.28 7/02 86.62 8/31 
66.99 12/01 83.62 12/03 100.94 2!14 81.56 4/28 56.36 7/06 63.88 8!31 
51.72 12/01 58.8 12!03 92.88 2!14 69.16 4/28 56.86 7/06 87.22 9/03 

71.44 12/01 50.87 12/03 127.04 2!14 98.74 5/01 87.9 7/06 89.34 9/08 
56.44 12/01 68.32 12/03 139.68 2/14 83.7 5/01 79.3 7/06 70.54 9/08 

56.97 12/01 49.84 12/03 107.46 2!14 84.78 5/01 73.88 7/06 83.68 9/08 
27.52 12/01 65.03 12!03 112.54 2!14 106 5/01 49.44 7/06 79.88 9/08 

80.56 12!01 58.52 12!03 112.06 2!14 81.76 5/01 49.52 7/06 66.66 9/08 

70 12/01 53.83 12/03 106.88 2!14 79.36 5!01 64.1 7/06 75.8 9/08 

86.65 12/01 44.74 12/03 77.88 2/14 111.3 5!01 101.32 7/06 64.2 9/08 

66.78 12/01 57.65 12/03 112.44 2!14 90.96 5/01 51.14 7/06 68.14 9/08 

63.03 12/01 46.1 12/03 118.3 2!14 80.84 5/01 67.78 7/06 0 9/08 
56.62 12/01 47.05 12/03 83.98 2!14 85.04 5/04 74.14 7/06 74.06 9/08 

71.85 12/01 87.63 12/07 117.58 2!14 74.52 5/04 73.84 7/06 18.44 9/08 

21.46 12/01 49.07 12/07 117.62 2!14 86.52 5/04 104.1 7/08 52.48 9/08 

64.3 12/01 60.04 12!07 97.2 2!14 117.6 5/04 119.52 7/21 52.48 9/08 

68.19 12/01 59.82 12!10 85.68 2/14 95.96 5/04 130.18 7/21 66.34 9/08 

76.21 12/01 58.74 12!10 111.12 2!14 95.74 5/04 124.52 7/21 75.82 9/08 

70.8 12/01 60.09 12/10 134.2 2!14 83.14 5/04 105.1 7/21 83.5 9/08 

73.67 12/01 56.22 12!10 95.08 2!14 92.64 5/04 121.3 7/21 82.78 9/08 
119.01 12/01 72.98 12/10 121.78 2/14 76.48 5/04 120.44 7/21 63.68 9/08 

69.61 12/01 74.53 12/10 103.36 2/14 81.1 5/04 111.3 7/21 60.44 9/08 

77.14 12/01 67.63 12!10 113.16 2!14 79.76 5/05 96.88 7/21 103.12 9/08 

77.58 12/01 67.62 12!10 123.06 2!14 78.2 5/05 105.78 7/21 75.18 9/08 

66.9 12/01 57.73 12!10 103.34 2!14 110.6 5/05 102.78 7/21 66.4 9/08 

61.17 12/01 52.2 12/10 109.98 2!14 90.88 5!05 122.32 7/21 95.82 9!10 

77.75 12/01 76.41 12!10 114.34 2!14 97.32 5/05 144.76 7/21 96.78 9/10 

68.55 12/01 70.23 12!15 109.18 2!14 77.82 5/05 117.78 7/21 86.96 9/10 

77.11 12/01 49.92 12!15 89.84 2!14 111 5/05 95.9 7/21 91.5 9!10 

82.98 12/01 68.11 12!15 114.62 2/21 96.02 5/05 112.12 7/21 83.98 9!10 

67.81 12/01 58.63 12!15 118.06 2/21 64.88 5!05 133.98 7/21 0 9/10 

64.3 12/01 56.51 12!15 92.1 2!21 77.84 5/05 135.8 7/21 49 9/10 

72.88 12/01 66.23 12!15 89.18 2!21 78.42 5/05 96.4 7/21 69.52 9/10 

62.53 12/01 68.21 12/15 92.78 2/21 82.48 5/05 112.8 7/21 67.96 9!10 

63.74 12/01 62.81 12!15 91.6 2/21 93.68 5/05 97.32 7/21 53.34 9/10 

64.8 12/01 70.51 12!15 84.7 2!21 87.88 5!13 97.88 7/21 74.62 9/10 

69.41 12/01 65.51 12!15 85.96 2/21 71.82 5/13 101.4 7/21 60.3 9/10 

63.44 12/01 59.95 12!15 95.94 2!21 73.4 5/13 98.18 7/21 103.3 9/11 

65.6 12/01 54.53 12!15 88.14 2/21 111.76 5!13 81.34 7/21 143.6 9/16 

61.78 12!01 67.5 12!15 167 3/24 87.6 5/13 107 7/21 112.1 9/16 

60.45 12/01 58.48 12!16 104.26 3/24 56.2 5/13 98.06 7/21 85.44 9!16 

0 12/01 66.9 12!16 85.24 3/24 82.78 5!13 94.24 7/21 95.78 9!16 

61.66 12/01 55.17 12!16 90.04 3/24 67 5/13 80.98 8!17 89.88 9/16 

38.81 12/01 67.97 12!16 85.2 3/24 67.76 5!13 63.56 8!17 87.1 9/18 

51.4 12/01 52.53 12/16 114.3 3/24 68.22 5/13 100.36 8!17 106.8 9/18 

> 59.7 12/01 61.86 12!16 102.66 3/24 56.96 5!13 79.2 8!17 62.82 9/23 

'tl 64.71 12/02 67.05 12/16 103.38 3/24 76.5 6/09 67.44 8!17 97.24 9/23 

'tl 0 12!02 63.19 12!16 116.48 3/24 63.44 6/09 72.64 8!17 110.74 9!23 

"' 46.4 12/02 57.68 12!16 150.16 3/24 64.2 6/09 89.86 8!17 66 9/23 
:s 28.52 12/02 62.35 12/16 118.28 3/24 91.24 6/09 106.24 8!17 65.74 9/23 
0.. 

21.94 12/02 66.16 12/16 116.74 3/24 68.62 6/09 71.86 8!17 134.08 9/23 
)(" 

36.76 12/02 65.7 12!16 147.2 3/25 74.14 6/09 111.98 8!17 99.52 9/23 

tr:l 41.02 12/02 67.46 12/16 138.22 3/25 54.44 6/09 84.82 8/17 77.98 9/23 

47.05 12!02 72 12!16 165.5 3/25 74.36 6/09 62.14 8!17 58.5 9/23 

33.9 12/02 135.9 3/25 66.12 6/09 81.42 8!17 73.4 9/29 



> 'C 
'C 

TABLE E-IV (cont) .. 
::s 
p. 
)(" 

t<J .............................. Terphenyl d14 (cont) Terphenyl d14 (cont) Terphenyl d14 Ccont) Terphenyl d14 (cont) 2,4,6- Tribromophenol GCMS 
EM-9 S•tvolatlle Surrogate 1!9.52 10/20 86.34 11/02 85.24 11/17 69.46 12102 EPA SW·846 Limits: 19 • 122 X in so; l 95.82 10/20 68.26 11/02 147.56 11/17 88.96 12102 (cont) 70.1 10/20 98.98 11/02 60.62 11/17 111 12/02 Result Uncer. Date 85.2 10/20 86.06 11/02 65.7 11/17 58.38 12/02 .............................. 68.96 10/20 97.46 11/04 129.04 11/17 68.58 12/02 81.78 1/03 79.92 10/20 94.96 11/04 114.08 11/18 n.22 12/02 53.23 1/03 Terphenyl d14 (cont) 64.24 10/20 90.76 11/04 86.46 11/18 75.86 12/02 222 1/03 78.02 10/20 82.34 11/04 97.16 11/18 97.68 12/02 89.27 1/03 80.38 9129 82.06 10/20 87.38 11/04 116.68 11/18 66.76 12/02 67.2 1/03 79.78 9/29 75 10/20 90 11/04 103.8 11118 47.74 12102 79 1/03 75.58 9129 73.8 10/20 97.48 11/04 133.2 11/18 70.96 12/02 85.81 1/03 126.04 9/29 81.72 10/20 61.58 11/04 141.04 11/18 59.52 12/02 86.84 1/03 66.64 9/29 85.64 10/20 178.9 11/04 149.72 11/18 63.16 12/02 81.2 1/03 76.82 9129 67.64 10/20 85.18 11/04 114.8 11118 49.4 12102 93.38 1/06 101.96 9129 81.66 10/20 67.98 11/04 88.26 11118 63.74 12/02 n.89 1/06 75.9 9/29 95.66 10/20 104.04 11/04 102.68 11118 90.96 12102 111.24 1/06 80.76 9/29 88.54 10/20 100.28 11/04 98.84 11/18 80.16 12/02 97.64 1/06 90.38 9/29 85.72 10/20 101.16 11/04 92.96 11/18 75.9 12/02 81.82 1/06 95.5 9/29 84.44 10/20 106.54 11/04 117.16 11/18 98.48 12102 91.56 1/06 61.2 9129 85.28 10120 73.62 11/04 93.06 11118 81.52 12102 83.24 2/14 64.14 9129 80.72 10/20 89.82 11/04 93.64 11/20 36.34 12102 69.6 2/14 126.72 9/29 n.1 10120 176.16 11/04 84.9 11/20 81.2 12/03 80.63 2114 55.96 9130 83.68 10/20 131 11/04 93.06 12/01 63.94 12/03 92.62 2114 75.34 9130 78.34 10/20 86.44 11/04 76 12/01 38.32 12103 68.42 2/14 123.02 9!30 79.32 10/20 64.44 11104 65.6 12/01 117.32 12/03 86.71 2/14 117.64 9130 86.3 10/20 86.98 11/04 40.16 12/01 120.26 12/03 74.44 2/14 107.48 9130 81.54 10/20 103.44 11/04 48.78 12/01 101.52 12/03 78.07 2114 78.18 9130 74.82 10/20 71.62 11/04 86.64 12/01 60.84 12/03 90.46 2/14 0 9130 87.36 10/20 57.04 11/04 100.24 12/01 62.8 12/03 70.95 2/14 ~ 110.26 9130 82.74 10/20 132.3 11/04 79.56 12/01 84.22 12/03 91.12 2114 l 66.44 9130 89.72 10/20 122.72 11/04 67.36 12101 83.66 12/03 71.14 2114 64.62 9130 73.38 10/20 119.38 11/04 78.56 12101 131.86 12/03 66.69 2114 

I 
60.86 9130 0 10/23 72.24 11/04 74.74 12101 140.88 12/03 70.56 2/14 76.82 9130 60.08 10/23 164.1 11/04 91.38 12/01 135.42 12/03 82.98 2/14 71.98 9130 90.6 10/23 97.6 11/04 91.24 12/01 75.94 12/03 79.57 2114 66.24 9/30 96.54 10/23 125.42 11/04 94.2 12/01 63.88 12/03 67.42 2/14 50.68 9/30 69.6 10/23 52.4 11/16 61.98 12/01 87 12107 73.97 2/14 

( 
85.94 9130 85.18 10/23 103.2 11/16 15.28 12/01 81.16 12/07 72.45 2/14 89.58 9130 65.64 10/23 82.48 11/16 93.74 12/01 95.26 12/07 69.51 2114 72.54 9130 43.56 10/23 80.6 11116 123.68 12101 92.16 12110 74.48 2114 114.78 10/05 82.2 10/23 118.5 11/16 44.58 12101 54.54 12/10 69.49 2/14 69.02 10/05 65.62 10123 82.26 11/16 64.56 12/01 54.98 12/10 75.31 2114 I 88.68 10/05 63.44 10/23 157.96 11/16 63.82 12/01 54.28 12110 79.49 2114 82.36 10/05 71.76 10/23 109.56 11/16 31.7 12/01 46.32 12/10 70.54 2/14 

f 
84.04 10/05 120.88 10/23 95.42 11116 12.36 12/01 83.1 12110 72.52 2114 107.4 10/05 71.86 10/23 101.2 11116 144.7 12/01 104.16 12/10 80.05 2114 86.72 10/05 69.44 10/23 83.9 11/16 122.14 12/01 123.6 12/10 69.84 2/14 66.26 10/05 0 10/23 92.22 11116 113.04 12/01 90.82 12/10 79.18 2/14 

I 88.7 10/05 46.02 10/23 . 67.66 11/16 73.44 12/01 109.6 12110 n.11 2114 52.8 10/05 103.36 10/23 65.82 11/16 68.6 12/01 54.8 12110 n.14 2/14 67.52 10/05 81.38 10/23 58.18 11116 74.6 12/01 91.14 12/15 79.64 2/14 65.86 10/05 71.82 10/23 70.98 11/16 79.4 12/01 82.78 12/15 44.12 2114 79.62 10/05 56.74 10/23 82.74 11/16 115.56 12/01 91.36 12115 73.46 2121 

f 
72.42 10/05 53.18 10/23 81.44 11/16 93.42 12/01 81.6 12/15 70.24 2/21 92.78 10/05 79.22 10/23 94.1 11116 56.5 12/01 81 12115 87.29 2121 

i 123.78 10/05 82.96 10/23 70.56 11/16 75 12/01 83 12115 86.03 2/21 146 10/05 85.46 10/23 72.58 11/16 117.22 12/01 82.26 12/15 80.27 2/21 69.64 10/05 153.32 11/01 78.54 11/16 12.44 12/01 71.2 12/15 70.32 2/21 115.24 10/05 91.4 11/01 80.24 11/16 98.82 12/01 81.02 12/15 69.8 2/21 107.1 10/05 183.4 11/01 83.04 11/16 99.52 12101 87.76 12/15 69.85 2121 92.76 10/05 118.6 11/01 86.22 11116 121.64 12101 88.32 12/15 64.59 2121 86.32 10/05 150.68 11/01 86.28 11/16 123.08 12/01 86.2 12/15 67.22 2/21 74.76 10/13 111.68 11/01 47.68 11/16 112.42 12/01 83.76 12/15 105.59 3/24 68.7 10/13 87.06 11/01 44.52 11116 99.92 12/01 163.4 12116 85.94 3/24 90.2 10113 90.16 11/01 83.88 11116 172.28 12/01 145.3 12116 95.04 3/24 87.3 10/13 127.88 11/01 50.4 11/16 158.7 12/01 181.26 12116 59.89 3/24 84.12 10/13 153.28 11/01 95.2 11/16 87.42 12/01 157.72 12/16 73.5 3/24 67.88 10/13 171.24 11/01 140.2 11/16 86.22 12/01 147.4 12/16 66.59 3/24 73.06 10/13 107.24 11/01 66.34 11/16 86.9 12/01 149.48 12/16 62.6 3/24 78.66 10/13 119 11/01 50.4 11116 82.74 12/02 94.46 12116 58.79 3/24 96.66 10/13 122.56 11/01 75.4 11/16 76.24 12/02 108 12/16 64.12 3/24 69.92 10/13 107.68 11/01 94.64 11!16 86.3 12/02 74.88 12/16 56.53 3/24 t<J 75.82 10/13 85.36 11/01 131.72 11;17 74.38 12/02 n.46 12/16 84.32 3/24 I 74.72 10/13 175 11/01 69.74 11117 66.68 12/02 106.22 12/16 86.11 3/24 .... 
78.9 10/13 145.6 11/01 54.82 1 1!17 49.28 12/02 98.42 12/16 73.53 3125 .... 

-4 75.72 10/13 133.8 11/01 94.28 11117 82.24 12/02 73.02 12/16 80.76 3/25 90.84 10/13 104.92 11/01 91.36 , 1/17 72.36 12/02 74.28 12/16 90.66 3/25 101.1 10/13 100 11/02 110.9 11117 102.82 12102 85.73 3/25 



t:rJ 
I 

...... 
ol>- TABLE E-IV (cont) 
00 

................................. 2,4,6-Tribromoptlenol (cont) 2,4,6·Tribromophenol (cont) 2,4,6-Trlbromophenol (cont) 2,4,6-Tribromophenol (cont) 2,4,6-Tribromophenol (cont) 

EM-9 Semivolati le Surrogate 90.75 6!09 82.04 8/17 94.24 9/23 91.7 10/20 55.61 11/02 

in Soil 88.94 6/09 87.69 8/17 91.47 9/23 92.38 10/20 65.1 11/02 

Ccont) 98.76 6/09 76.16 8!17 62.98 9/23 92.41 10/20 78.24 11/02 

60.1 6/09 83.62 8/17 114.33 9/23 80.84 10/20 82.33 11/02 

·······•················•····· 83.44 6/09 89.58 8!17 98.59 9!23 74.37 10/20 96.89 11/04 

63.52 6/09 87.55 8/17 113.27 9/23 87.08 10/20 82.38 11/04 

2,4,6-Tribromophenol (cont) 50.85 6/09 79.27 8/17 115.12 9!23 62.56 10/20 93.7 11/04 

53.36 6/09 96.74 8/17 94.7 9/29 74.88 10/20 101.02 11/04 

81.37 3/25 71.46 6!09 105.12 8/17 103.28 9/29 71.68 10/20 98.77 11/04 

93.83 3/25 72.01 6/09 87.68 8/17 111.58 9/29 81.63 10/20 92.42 11/04 

90.36 3!25 117.84 6/09 86.11 8/17 98.49 9/29 74.63 10/20 99.46 11/04 

101.37 3!25 102.21 6/09 34.03 8/17 113.76 9/29 81.11 10/20 75.45 11/04 

83.16 4!15 64.24 6/09 154.85 8/17 95.14 9/29 94.19 10/20 97.6 11/04 

69.71 4/15 78.36 6/09 84.36 8/17 165.72 9/29 94.47 10/20 78.61 11!04 

79.95 4/15 0 6/09 99.33 8/17 175.67 9/29 87.93 10/20 93.32 11/04 

75.53 4/15 123.6 6/09 95.38 8/17 61.03 9/29 83.28 10/20 107.15 11/04 

81.82 4/15 72.42 6/09 88.44 8!17 79.65 9/29 83.99 10/20 112.49 11!04 

75.3 4/15 68.04 6/09 65.99 8/17 139.1 9/29 80.17 10/20 99.99 11/04 

75.43 4!15 94.22 6/09 90.05 8!19 138.51 9!29 79.69 10/20 90.99 11/04 

57.43 4/15 0 6/19 79.04 8/19 71.29 9/29 87.5 10/20 132.18 11/04 

78.47 4/15 65.89 6!19 69.77 8/19 81.7 9!29 92.24 10/20 114.13 11/04 

82.59 4/28 58.3 6/19 71.65 8!19 99.62 9/29 90.22 10/20 81.31 11/04 

88.74 4/28 54.89 6!19 74.91 8/31 59.86 9!30 91.04 10/20 85.35 11!04 

95.18 4/28 49.31 6/19 61.48 8/31 67.36 9/30 87.82 10/20 93.9 11/04 

89.91 4/28 51.38 6/24 63.95 8/31 81.43 9!30 84.76 10!20 66.2 11/04 

83.78 4!28 62.27 6/24 63.87 8/31 0 9/30 86.96 10/20 78.49 11/04 

88.7 4/28 81.18 6/24 72.45 8/31 96.08 9/30 93.05 10/20 100.51 11/04 

99.63 4/28 101.12 7/02 38.63 8/31 108.13 9/30 92.91 10/20 93.96 11/04 

98.43 4/28 86.92 7/02 71.35 8/31 100.37 9/30 83.03 10/20 114.32 11/04 

96.5 4/28 103.23 7!02 78.47 8/31 71.8 9!30 78.2 10/20 81.4 11/04 

94.43 4/28 90.7 7/02 96.92 8/31 103.05 9!30 82.22 10/20 86.46 11/04 

104.36 4/28 99.08 7/02 92.36 8/31 90.62 9/30 81.6 10/20 113.7 11/04 

67.39 4/28 68.01 7!06 76.1 8/31 80.72 9!30 121.12 10/23 153.75 11/04 

71.18 4/28 63.67 7!06 78.5 9!03 106.58 9!30 0 10/23 92.49 11/04 

92.88 5/01 99.84 7!06 49.9 9/08 109.01 9!30 93.86 10/23 103.26 11/04 

92.75 5!01 48.9 7!06 66.78 9/08 97.94 9/30 107.72 10/23 103.71 11/04 

90.51 5!01 46.66 7!06 60.05 9!08 97.35 9/30 98.87 10/23 84.03 11!16 

94.7 5!01 66.6 7!06 71.75 9/08 163.53 9!30 67.37 10/23 34.18 11/16 

73.28 5/01 79.47 7/06 79.31 9/08 98.92 9/30 50.26 10!23 44.9 11/16 

96.97 5/01 79.31 7!06 75.12 9/08 82.26 9!30 64.74 10!23 79.98 11/16 

86.9 5/01 76.99 7!06 54.04 9/08 67.9 10/05 0 10/23 41 11/16 

102.28 5/01 70.43 7!06 56.74 9/08 0 10/05 80.52 10/23 77.16 11!16 

90.18 5/01 71.48 7!06 9.9 9/08 70.53 10/05 80.58 10/23 53.34 11/16 

90.92 5/04 85.86 7!06 42.38 9/08 81.28 10/05 96.16 10/23 69.2 11!16 

91.7 5/04 78.59 7!06 42.38 9/08 87.56 10/05 75.1 10/23 65.05 11/16 

88.22 5/04 69.5 7/08 62.3 9!08 69.9 10/05 62.18 10/23 92.49 11/16 

85.33 5/04 91.54 7/21 76.93 9/08 86.9 10!05 103.58 10/23 78.12 11/16 

96 5/04 111.6 7/21 66.28 9/08 63.15 10/05 94.76 10/23 82.45 11/16 

98.6 5/04 111.41 7/21 60.17 9!08 73.83 10!05 79.02 10/23 105.59 11/16 

86.07 5!04 116.02 7/21 72.06 9/08 74.9 10/05 104.36 10/23 108.97 11!16 

76.97 5/04 82.01 7/21 72.82 9/08 86.51 10/05 80.74 10/23 81.4 11/16 

97.86 5/04 106.57 7/21 0 9/08 79.87 10/05 91.07 10!23 117.4 11/16 

86.39 5/04 89.66 7/21 71.22 9/08 66.39 10/05 111.61 10/23 63.32 11/16 

64.32 5/05 89.22 7/21 63.8 9/08 59.68 10/05 54.52 10/23 110.9 11/16 

71.96 5/05 83.12 7/21 89.81 9!08 88.9 10/05 96.83 10/23 67.18 11/16 

79.12 5/05 79.29 7/21 68.49 9/08 78.02 10/05 84.21 10/23 87.21 11/16 

84.96 5/05 115.43 7/21 76.7 9/10 91.49 10/05 58.03 10/23 85.55 11/16 

58.49 5!05 121.74 7/21 60.98 9/10 90.22 10/05 119.1 11/01 102.2 11/16 

74.28 5/05 114.01 7/21 0 9!10 82.24 10/05 141.52 11/01 80.76 11/16 

77.32 5!05 70.99 7/21 87.95 9/10 54.64 10/05 82.78 11/01 40.85 11/16 

90.25 5/05 130.7 7/21 45.82 9/10 59.15 10/05 143.44 11!01 103.24 11/16 

75.6 5!05 85.29 7!21 46.06 9/10 64.85 10/05 141.8 11/01 79.62 11/16 

82.62 5!05 117.61 7/21 72.22 9/10 29.07 10/13 80.3 11/01 83.08 11!16 

74.87 5/05 111.65 7/21 0 9/10 33.21 10/13 113.2 11/01 85.01 11/16 

76.28 5!05 115.98 7/21 90.51 9/10 64.7 10/13 103.7 11/01 48.08 11/16 

70.5 5/05 120.74 7/21 87.22 9!10 64.1 10/13 117.6 11/01 88.3 11!16 

76.49 5/13 110.79 7/21 90.33 9/10 38.64 10/13 160.9 11/01 93.61 11/16 

69.22 5/13 77.89 7/21 102.99 9/10 65.49 10!13 137.76 11/01 61.8 11!16 

> 75.48 5/13 97.11 7/21 64.66 9/11 67.08 10/13 100.3 11/01 66.1 11/16 

92.86 5/13 80.62 7/21 81.89 9/16 69.3 10/13 128.34 11/01 76.34 11/16 

'0 67.39 5!13 85.4 7/21 63.32 9/16 83.52 10/13 102.92 11/01 102.29 11/16 

'0 

"' 69.52 5/13 124.28 7/21 85.59 9/16 80.49 10/13 95.88 11/01 96.12 11!16 

::l 118.19 5/13 84.02 7/21 76.78 9!16 58.5 10/13 102.8 11/01 79.76 11/17 

p.. 94.7 5/13 88.39 8/17 82.28 9/16 66.85 10/13 91.36 11/01 84.6 11/17 

)(" 192 5!13 110.82 8/17 68 9/18 54 10/13 89.28 11/01 95.68 11/17 

t:rJ 72.09 5/13 68.75 8/17 69.26 9/18 74.93 10/13 87.64 11/01 100.5 11/U 

0 5/13 81.43 8/17 98.1 9/23 70.51 10/13 119.6 11/01 76.19 11/17 

79.46 6/09 90.15 8/17 72.26 9/23 39.95 10/13 83.29 11/02 106.17 11!17 



> '0 
'0 

TABLE E-IV (cont) "' :::1 
p.. 
):(" 
t.zj ···-************************* 2,4,6-TribrQM)phenol (cont) 2,4,6-Tribromophenol (cont) 2-Fluoroblphenyl (cont) 2-Fluorobiphenyl (cont) 2-Fluorobiphenyl (cont) 

EM-9 SMivolati le Surrogate 78.17 12/02 69.57 12/16 80.06 5/08 56.54 8/19 14.02 10/22 in Soil 70.49 12/02 84.39 12/16 71.08 5/08 24.82 8/19 55.92 10/22 (cont) 46.75 12/02 83.86 12/16 71 5/08 75.08 8/24 56.56 10/22 71.45 12/02 99.62 12/16 67.44 5/08 59.46 8/24 68.56 10/22 .............................. 38.76 12/02 97.04 12/16 76.36 5/14 80.28 8/24 74.98 10/22 40.94 12/02 89.15 12/16 80.8 5/14 70.84 8/24 68.88 10/22 2,4,6-Tribromophenol <cont) n.64 12/02 87.47 12/16 50.5 5/18 83.7 8/24 76.54 10/22 63.53 12/02 63.8 5/18 70.76 8/24 66.7 10/22 65.47 11/17 63.34 12/02 ............................... 58.2 5/19 66 8/24 46.96 10/22 51.07 11/17 83.47 12/02 79.78 6/02 77.76 8/24 64.5 10/22 40.86 11/17 36.71 12/02 EM-9 Semivolatile Surrogate 50.36 6/02 71.36 8/24 41.48 10/22 109.59 11/17 57.48 12/02 in ~ater 51.28 6/02 26.42 8/24 63.8 10/22 48.06 11/17 77.52 12/02 53.88 6/03 78.12 8/24 62.06 10/22 67.52 11{18 61.47 12/02 ............••.•.............. 115 6/03 49.34 8/24 66.5 10/22 89.76 11/18 58.5 12/02 37.9 6/03 59.22 8/24 61.14 10/22 86.1 11/18 71.1 12/02 2·Fluorobiphenyl GCMS 50.46 6/03 n.74 8/24 59.92 10/22 91.98 11/18 64.68 12/02 26.98 6/03 76.44 9/10 58.38 10/22 85.2 11/18 60.18 12/02 EPA S\.1·846 Limits: 43 • 116 X 50.76 6/03 67.24 9/10 57.36 10/26 75.35 11/18 51.49 12/02 50.71 6/18 58.36 9{10 54.64 10/28 77.34 11/18 57.31 12/02 Result Uncer. Date 60.76 6/18 75.24 9/10 55.66 10/28 96.86 11/18 41.32 12/02 63.78 6/18 74.74 9/10 59.22 10/28 59.58 11/18 58.58 12/02 86.1 1/02 51.94 6/18 47.82 9/10 55.78 10/28 84.52 11/18 41.41 12/02 92.3 1/02 51.63 6/18 70.68 9/10 46.12 10/28 74.55 11/18 51.62 12/02 99.22 1/02 51.82 6/18 69.44 9/10 50.98 10/28 90.62 11/18 64.36 12/02 76.86 1/06 62.36 6/18 57.16 9/11 59.18 10/28 93 11/18 67.84 12/02 87.98 1/06 62.83 6{18 73.32 9/11 52.8 10/29 63.59 11!18 43.75 12/02 76.42 1/06 57.18 6/18 65.38 9/11 42.28 10/29 94.77 11/18 74.16 12/02 90.n 1/06 44.66 6/18 63.12 9/11 50.52 10/29 95.29 11/20 70.17 12/02 86.54 1/06 56.83 6/18 59.94 9/11 48.36 10/29 89.n 11/20 96.82 12/03 0 1/07 60.9 6/18 62.42 9{11 55.8 10/29 77.5 12/01 129.35 12/03 79.94 1/07 50.14 6/18 114.84 9/11 55.54 10/29 63.26 12/01 60.22 12/03 79.62 1/07 63.1 6/18 61.12 10/06 49.42 10/29 105.69 12/01 100.12 12/03 77.94 1/07 71.62 6/22 55.86 10/06 55.46 11/06 
74.51 12/01 100.82 12/03 79.36 1/07 74.14 6/22 57.96 10/06 57.18 11/20 

105.17 12/01 86.86 12/03 85.8 1/07 53.74 6/22 64.14 10/06 57.18 11/20 54.95 12/01 61.71 12/03 74.14 1/07 56.46 6/22 70.4 10/06 64.14 11/20 74.24 12/01 104.49 12/03 69.9 1/07 57 6/22 49.02 10/06 78.46 11/25 53.49 12/01 55.17 12/03 85.56 1/07 74.06 6/24 54.3 10/06 80.68 11/25 
56.02 12/01 66.98 12/03 68.96 1/07 75.92 6/24 66.18 10/06 63.38 11/25 97.06 12/01 71.77 12/03 70.32 1/07 75.82 6/24 63.44 10/06 47.24 11/25 

1oo.n 12/01 61.37 12/03 2.12 1/09 55.24 6/24 53.14 10/07 52.82 11/25 104.29 12/01 51.94 12/03 79.66 1/09 48.36 6/24 52.5 10/12 67.6 11/25 
53.73 12/01 69.65 12/03 8.54 1/09 43.58 6/24 48.58 10/12 54.4 11/25 
58.53 12/01 64.42 12/03 73.76 1/09 69.4 6/24 44.16 10/12 74.22 12/01 93.8 12/01 83.36 12/07 67.48 1/09 45.68 7/14 45.66 10/12 76.54 12/01 90.43 12/01 95.n 12/07 7.64 1/09 43.36 7/14 55.44 10!12 59.14 12/01 
92.7 12/01 102.84 12/07 12.18 1/09 60.7 7/14 41.12 10/12 36.66 12/01 94.17 12/01 91.28 12/10 19.28 1/09 46.66 7/14 26.34 10/13 19.6 12/01 64.n 12/01 90.26 12/10 5.62 1/09 53.54 7/14 50.9 10/13 52.48 12/01 66.35 12/01 73.14 12/10 73 1/09 70.16 7{14 56.38 10/13 48.06 12/01 
52.35 12/01 46.84 12/10 23.98 1/09 65.98 7/28 65.58 10/13 41.96 12/01 
85.14 12/01 50.16 12/10 87.1 1/09 71 7/28 61.9 10/13 39 12/01 
70.05 12/01 49.46 12/10 0 2/24 62.4 7/28 52.38 10/13 38.56 12/01 
34.75 12/01 89.~39 12/10 0 2/24 61.02 7/28 54.96 10/13 45.88 12/01 
85.67 12/01 85.27 12/10 8.24 2/24 65.38 7/28 57.92 10/13 47.04 12/01 
96.52 12/01 84.81 12/10 0 2/24 56.68 7/28 62.86 10/13 50.96 12/01 

150.35 12/01 48.2 12/10 0 2/24 61.34 7/28 67.9 10/13 40.82 12/01 
63.09 12/01 57.34 12/10 56.92 3/24 69.58 7/28 47.52 10/22 40 12/01 
60 12/01 74.15 12!15 96.36 3/24 77.66 7/28 53.74 10/22 54.88 12/01 176.7 12/01 n.37 12/15 76.54 4/22 80.48 7/28 63.52 10/22 51.56 12/01 

128.28 12/01 67.45 12!15 11.44 4122 63.04 7/28 48.14 10/22 40.5 12/01 
90.39 12/01 67.2 12/15 102.26 4/23 57.5 8/10 61.84 10/22 52.08 12!01 
91.74 12/01 61.02 12!15 85.84 4/23 63.16 8/10 75.2 10/22 48.3 12/01 
98.7 12/01 78.25 12!15 86.08 4/23 84.3 8/12 62.16 10/22 50.48 12/01 
54.48 12/01 78.99 12/15 68.76 4/23 62.46 8/12 70.3 10/22 27.76 12/01 
90.81 12/01 86.94 12/15 101.78 4/23 70.56 8/12 45.36 10/22 40.32 12/01 
91.85 12/01 90.39 12/15 90.96 4/23 65.5 8/12 60.12 10/22 51.02 12/01 
99.19 12/01 84.58 12/15 65.78 4/23 71.46 8/17 59.82 10/22 49.34 12/01 
63.93 12/01 82.41 12/15 64.82 4128 89.48 8/17 53.46 10/22 56.24 12/01 
55.46 12/01 78.78 12/15 55.24 4/28 68.86 8/17 57.02 10/22 50.3 12/01 
63.17 12/01 n.n 12/15 20.98 4128 84.54 8/17 35.4 10/22 67.24 12/01 
69.44 12/01 n.23 12/16 64.96 4128 61.68 8/17 61.64 10/22 62.8 12/01 t.zj 80.21 12/01 82.01 12/16 81.46 4128 37.02 8/18 46.64 10/22 64.64 12/01 I 63.53 12/01 81.26 12/16 90.68 4128 64.76 8/18 46.6 10/22 65.92 12/01 ,_. 
77.24 12/01 81.24 12/16 89.04 4128 62 8/19 45.3 10/22 57.32 12/01 ... 
n.44 12/01 79.81 12/16 111.24 4/28 61.28 8/19 61.82 10/22 65.74 12/01 <D 
62.94 12/01 92.05 12/16 n.98 S/07 52.32 8/19 63.32 10/22 62.5 12/02 
69.91 12/02 75.38 12/16 67.44 5/07 65.76 8/19 63.54 10/22 64.4 12/02 



t'J 
I .... 

Q1 TABLE E-IV (cont) 0 

···············-············· 2-Fluorophenol GCMS 2-Fluorophenol (cont) 2-Fluorophenol (cont) 2-Fluorophenol (cont) 2-Ftuorophenol (cont) 

EM-9 Semivolati le Surrogate EPA S\1-846 Limits: 21 100 X 32.67 6!03 48.16 9/10 33.54 10/26 48.35 12/09 
in \Jeter 49.39 6{18 69.08 9/10 45.97 10/28 55.02 12/09 
ccont> Result Uncer. Date 42.79 6/18 56.17 9!10 32.37 10/28 55.94 12/09 

57.81 6!18 50.5 9/10 29.23 10/28 51.49 12/09 
************************•••••• 64.75 1/02 63.95 6/18 23.98 9/10 48.83 10/28 54.53 12!10 

54.97 1/02 47.16 6!18 50.08 9/10 32.69 10/28 59.51 12/10 
2-Fluorobiphenyl (cont) 65.98 1/02 63.02 6!18 10.07 9!10 40.92 10/28 48.56 12!10 

44.05 1/06 64.28 6!18 51.71 9!11 47.9 10/28 33.86 12/10 
46.74 12/09 17.82 1/06 45.01 6/18 0 9/11 40.71 10/29 44.79 12!10 
50.56 12/09 66.42 1/06 4.95 6/18 65.77 9/11 12.5 10/29 64.09 12/10 
48.1 12/09 28.74 1/06 49.37 6!18 42.57 9/11 51.25 10/29 50.85 12!10 
70.02 12/09 44.76 1/06 33.97 6/18 58.27 9/11 39.72 10/29 33.39 12/10 
51.4 12/09 0 1/07 53.01 6/18 56.14 9/11 35.51 10/29 59.49 12/10 
48.9 12/09 54.16 1/07 58.28 6!18 41.75 9/11 40.23 10/29 47.98 12/10 
47.62 12/09 48.62 1/07 57.48 6!18 48.95 10/06 42.73 10/29 55.75 12/10 
51.86 12/09 62.12 1/07 46.34 6/22 52.4 10/06 43.2 11/06 38.71 12/10 
41.16 12/09 53.16 1!07 69.9 6/22 59.07 10/06 57.47 11/20 28.63 12/10 
49.16 12/09 52.42 1/07 48.12 6/22 47.3 10/06 50.77 11/20 67.9 12/10 
46.48 12/09 51.11 1/07 42.89 6/22 56.37 10/06 50.77 11/20 37.2 12/10 
46.36 12/09 38.95 1/07 54.83 6/22 48.39 10/06 75.58 11/25 33.82 12!10 
63 12/09 54.13 1/07 31.97 6/24 41.8 10/06 3.55 11/25 42.17 12/10 
66.48 12/09 43.1 1/07 58.89 6/24 41.09 10/06 52.4 11/25 6.33 12/10 
64.04 12/09 44.9 1/07 57.29 6/24 53 10/06 40.49 11/25 37 12/10 
54.92 12/09 0 1/09 37.72 6/24 38.52 10/07 61.77 11/25 51.99 12/10 
52.96 12/09 59.33 1/09 57.44 6/24 35.6 10/12 33.86 11/25 42.7 12/10 
47.3 12/09 0 1/09 46.82 6/24 33.76 10/12 30.52 11/25 51.48 12/10 
66.58 12/09 66.02 1/09 54.78 6/24 31.22 10!12 26.09 12/01 60.02 12/10 
64.28 12/09 21.18 1/09 63.68 7/14 38.93 10/12 42.52 12/01 49.43 12/10 
70.76 12/09 0 1/09 22 7/14 36.46 10/12 24.3 12/01 52.86 12/10 
45.94 12!10 0 1/09 19.76 7/14 39.14 10!12 53.29 12/01 37.6 12/10 
67.78 12/10 2.49 1/09 46.63 7/14 0 10/13 45.52 12/01 66.94 12/10 
65.68 12/10 0 1/09 17.79 7/14 37.42 10/13 0 12/01 47.97 12/16 
69.3 12/10 0 1/09 30.14 7!14 0 10/13 18.13 12/01 73.25 12/16 
47.22 12!10 52.98 1/09 40.37 7/28 31.49 10/13 47.52 12/01 49.14 12/16 

62.88 12/10 50.69 1/09 33.89 7/28 0 10/13 30.13 12/01 63.15 12/16 
69.86 12/10 0 2/24 47.88 7/28 0 10/13 39.53 12/01 68.9 12/16 

77.08 12!10 0 2/24 49.78 7/28 33.57 10/13 65.11 12/01 41.04 12/16 

51.68 12/10 0 2/24 35.72 7!28 29.26 10/13 26.02 12/01 73.25 12/16 

41.14 12/10 0 2/24 69.47 7/28 2.96 10/13 20.61 12/01 61.08 12/16 
54.08 12!10 0 2/24 23.23 7/28 0 10/13 43.66 12/01 67.94 12/16 
59.66 12/10 65.87 3/24 59.93 7/28 41.64 10/22 52.01 12/01 63.3 12/16 

74.98 12/10 11.07 3/24 18.54 7/28 5.58 10/22 37.75 12/01 36.96 12/16 

62.8 12/10 31.54 4/22 11.2 7/28 54.85 10/22 66.7 12/01 55.34 12/16 

69.76 12/10 37.08 4/22 25.11 7/28 48.36 10/22 54.08 12/01 81.96 12!16 

55.48 12!10 46.81 4/23 42.14 8!10 50.83 10/22 37.16 12/01 44.27 12/16 

65.68 12/10 49.78 4/23 33.2 8/10 47.93 10/22 60.09 12/01 41.88 12/16 

64.3 12/10 32.54 4/23 1.27 8/12 35.93 10/22 28.07 12/01 68.74 12/16 

37.06 12/10 45.66 4/23 1.18 8!12 60.41 10/22 13.97 12/01 42.16 12/16 

46.32 12/10 56.81 4/23 53.39 8/12 44.36 10/22 46.66 12/01 

64.94 12/10 62.55 4/23 72.02 8!12 62.58 10/22 39.94 12/01 

81.56 12!10 58.75 4/23 67.67 8/17 55.24 10/22 47.9 12/01 Nitrobenzene d5 GC.S 
69.62 12/10 51.62 4/28 71.55 8/17 41.92 10/22 49.13 12/01 

67.22 12/10 61.8 4/28 46.38 8!17 68.49 10/22 41.84 12/01 EPA SW-846 Limits: 35 · 114 X 
48.62 12/10 27.02 4/28 60.16 8/17 35.31 10/22 34.93 12/01 

69.38 12/10 19.29 4/28 43.16 8/17 50.07 10/22 20.44 12/01 Result Uncer. Date 

70.5 12/10 22.37 4/28 42.56 8/18 36.24 10/22 62.39 12/01 

75.36 12/16 49.35 4/28 14.84 8/18 24.66 10/22 36.13 12/01 91.58 1/02 

71.32 12/16 34.15 4/28 37.97 8/19 37.28 10/22 49.04 12/01 90.88 1/02 

81.36 12/16 0 4/28 60.02 8!19 43.91 10/22 43.99 12/01 78.24 1/02 

71.88 12/16 47.87 5/07 58.8 8/19 28.16 10/22 47.84 12/02 84.86 1/06 

70.48 12/16 40.96 5/07 55.41 8/19 34.85 10/22 41.61 12/02 79.96 1/06 

62.46 12/16 47.2 5/08 56.15 8/19 27.85 10/22 32.47 12/09 76.54 1/06 

70.48 12/16 52.54 5/08 2.47 8/19 30.87 10/22 36.55 12/09 74.58 1/06 

75.86 12/16 48.28 5/08 61.33 8/24 5.94 10/22 45.49 12/09 85.2 1/06 

75.16 12/16 54.85 5/08 47.79 8/24 25.46 10/22 29.7 12/09 0 1/07 

49.44 12/16 53.08 5!14 53.14 8/24 44.95 10/22 43.73 12/09 81.18 1/07 

64.36 12/16 42.86 5/14 55.96 8/24 34.05 10/22 38.37 12/09 85.24 1/07 

51.16 12/16 52.83 5!18 64.01 8/24 37.16 10/22 47.92 12/09 69.12 1/07 

> 49.24 12/16 51.64 5/18 63.21 8/24 14.04 10/22 43.82 12/09 76.44 1/07 

50.94 12/16 53.44 5/19 50.42 8/24 11.1 10/22 40.36 12/09 80.72 1/07 
'"0 

47.7 12/16 47.4 6/02 90.18 8/24 28.43 10/22 39.95 12/09 87.94 1/07 
'"0 
"' 48.98 12/16 50.03 6/02 32.31 8/24 64.09 10/22 40.07 12/09 69.02 1/07 
:::! 46.86 12/16 45.77 6/02 2.17 8/24 24.61 10/22 52.05 12/09 68.2 1/07 
~ 0 6/03 39.2 8/24 4.65 10/22 67.22 12/09 67.4 1!07 
)<" 8.9 6/03 71.46 8/24 63.77 10/22 29.67 12/09 72 1!07 

t'J 41.63 6/03 39.44 8/24 41.03 10/22 48.93 12/09 0 1/09 
36.64 6/03 20.91 8/24 28.86 10/22 112.04 12/09 79.52 1!09 
18.42 6/03 11.12 9/10 18.48 10/22 62.69 12/09 0 1/09 



> 't:l 
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TABLE E-IV (cont) 
.. 
::l 
p.. 
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t>l 
................................... Nitrobenzene d5 (cont) Nitrobenzene d5 (cont) Nitrobenzene d5 (cont) Nitrobenzene d5 (cont) Phenol d6 (cont) 

EM·9 Se.ivoleti le Surrogate 64.14 6122 64.06 10/06 46.68 11/20 62.8 12/10 68.34 4/23 in water 61.98 6/22 73.44 10/06 61.34 11/25 80.32 12/10 57.04 4/23 (cont) 44.08 6/24 61.9 10/06 44.98 11/25 46.22 12/10 69.07 4/23 46.62 6/24 54.02 10/06 83.22 11/25 61.28 12/10 73.28 4/23 
.............................. 54.62 6/24 57.94 10/06 96.3 11/25 46.8 12/10 71.43 4/23 73.88 6/24 48.14 10/07 36.28 11/25 68.22 12/10 39.69 4/23 Nitrobenzene d5 (cont) 69.94 6/24 43.68 10/12 69.18 11/25 61.46 12/10 61.68 4/23 79.92 6/24 40.86 10/12 28 11/25 58.48 12/10 41.64 4/28 71.86 1/09 71.66 6/24 37.14 10/12 49.6 12/01 73.06 12/10 55.71 4/28 57.32 1/09 66.88 7!14 36.32 10/12 48.62 12/01 44.88 12/10 7.96 4/28 0 1/09 35.14 7/14 43.16 10/12 55.84 12/01 53.28 12/10 52.74 4/28 0 1/09 22.52 7/14 39.12 10/12 56.58 12/01 66.08 12/10 40.75 4/28 0 1/09 35.2 7/14 9 10/13 32.26 12/01 72.04 12/10 43.14 4/28 0 1/09 31.6 7/14 56.1 10/13 37.02 12/01 45.64 12/16 70.78 4/28 67.88 1/09 48.68 7/14 58.48 10/13 44.64 12/01 44.88 12/16 120.57 4/28 0 1/09 84.18 7/28 44.24 10/13 57.48 12/01 42.36 12!16 43.77 5/07 50.98 1/09 67.34 7/28 50.5 10/13 34.04 12/01 43.82 12/16 29.19 5/07 0 2/24 91.32 7/28 65.02 10/13 69.86 12/01 50.6 12/16 60.43 5/08 0 2/24 62.6 7/28 56.18 10/13 36.76 12/01 64.44 12/16 53.87 5/08 0 2/24 43.72 7/28 48.78 10/13 51.78 12/01 112.64 12/16 55 5/08 0 2/24 63.02 7/28 51.32 10/13 37 12/01 112.64 12/16 53.97 5/08 0 2/24 92.66 7/28 52.2 10/13 48.04 12/01 89.38 12/16 55.9 5/14 32.76 3/24 67.68 7/28 57.28 10/22 56.44 12/01 53.6 12/16 56.49 5/14 92.48 3/24 85.04 7/28 42.6 10/22 55.26 12/01 56.9 12/16 62.37 5!18 78.2 4/22 59.68 7/28 60.42 10!22 3.18 12/01 71.56 12/16 60.65 5/18 59.16 4/22 57.74 7/28 69.02 10/22 60.16 12/01 68.48 12/16 66.57 5/19 73.98 4/23 54.54 8/10 63.94 10/22 39 12/01 72.4 12/16 54.89 6/02 85.94 4/23 51.64 8/10 83.86 10/22 44.08 12/01 63.7 12/16 50.02 6/02 69.04 4/23 83.78 8!12 92.58 10!22 50.6 12/01 85.26 12/16 59.2 6/02 58.18 4/23 64.58 8/12 95.74 10/22 50.26 12/01 68.88 12!16 45.1 6/03 60.3 4/23 28.92 8/12 34.1 10/22 45.16 12/01 33.96 6/03 74.74 4/23 61.12 8/12 52.66 10/22 51.14 12/01 36.38 6/03 64.54 4/23 78.2 8/17 39.34 10/22 71.22 12/01 Pnenol d6 GCMS 20.59 6/03 42.84 4/28 89.34 8!17 45.16 10/22 

37.92 12/01 14.35 6/03 57.42 4/28 112.6 8/17 49.88 10/22 
72.38 12/01 EPA sw-846 Limits: 10 • 94 ~ 50 6/03 89 4/28 60.58 8!17 45.12 10/22 41.36 12!01 66.72 6/18 92.4 4/28 100.34 8/17 49.46 10/22 
31.56 12/01 Result Uncer. Date 67.8 6/18 85.18 4/28 56.28 8/18 49.52 10/22 59.72 12/01 46.72 6/18 49.78 4/28 18.72 8/18 57.72 10/22 39.42 12/01 61.4 1/02 59.85 6/18 6.9 4/28 77.86 8/19 6.46 10/22 65.56 12!01 36.16 1/02 59.76 6/18 58.94 4/28 77.76 8/19 48.46 10/22 
62.62 12/01 50.08 1/02 58.92 6/18 47.9 5/07 89.94 8/19 44.14 10/22 58.66 12/02 25.23 1/06 43.64 6/18 58 5/07 71.02 8/19 55.04 10/22 61.66 12/02 67.37 1/06 55.55 6/18 64.88 5/08 8.9 8/19 40.74 10/22 54.64 12/09 41.04 1/06 52.73 6/18 60 5/08 73.92 8/19 63.98 10/22 47.04 12/09 46.82 1/06 69.76 6/18 72.98 5/08 74.64 8/24 76.96 10/22 
60.2 12/09 14.06 1/06 56.98 6/18 60.64 5/08 63.42 8/24 40.9 10/22 
50.4 12/09 0 1/07 55.29 6/18 59.84 5/14 75.14 8/24 86.42 10/22 57.36 12/09 53.32 1/07 23.6 6/18 60.98 5/14 52.16 8/24 70.54 10/22 64.58 12/09 43.63 1107 30.81 6/18 63.78 5/18 42.5 8/24 81.4 10/22 56.76 12/09 59.57 1/07 78.39 6/22 61.66 5!18 39.9 8/24 88.98 10/22 70.96 12/09 52.07 1/07 45.18 6/22 60.84 5!19 96.28 8/24 50.06 10/22 70.26 12/09 44.55 1/07 52.19 6/22 56.42 6/02 82.2 8/24 61.02 10/22 70.8 12/09 42.56 1/07 47.7 6/22 60 6/02 113.1 8/24 13.58 10/22 44.26 12/09 54.65 1/07 60.89 6/22 65.04 6/02 76.76 8/24 59.68 10/22 49.96 12/09 52.73 1/07 75.02 6/24 36.94 6/03 50.7 8/24 52.68 10/22 
48.16 12/09 48.6 1/07 61.64 6/24 131.32 6/03 72.12 8/24 60.92 10/22 51.34 12/09 48.78 1/07 78.59 6/24 0 6/03 4.62 8/24 56.72 10/22 
92.28 12/09 0 1/09 72.93 6/24 17.9 6/03 93.86 8/24 53.78 10/22 49.38 12!09 56.52 1/09 38.62 6/24 45.06 6/03 30.54 9/10 69.94 10/22 
43.76 12/09 58.46 1/09 44.77 6/24 20.72 6/03 61.28 9/10 54.56 10/26 
34.78 12/09 5.35 1/09 72.41 6/24 65.08 6/18 52.26 9!10 59.28 10/28 
45.84 12/09 3.65 1/09 43.04 7/14 40.04 6/18 21.62 9!10 54.26 10/28 
55.52 12/09 0 1/09 34.96 7/14 59.03 6!18 53.48 9/10 67.1 10/28 
55.42 12/09 55.42 1/09 32.77 7/14 60.08 6/18 49 9/10 59.64 10/28 88.44 12/10 2.03 1/09 38.11 7/14 56.02 6/18 59.88 9/10 76.54 10/28 
54.04 12!10 43.67 1/09 69.7 7/14 67.52 6/18 64.52 9/10 46.84 10/28 
84.44 12!10 69.01 1/09 53.41 7/14 38.08 6/18 76.88 9/11 55.68 10/28 
60.14 12/10 6.55 1/09 80.05 7/28 64.92 6!18 64.98 9!11 52.5 10/29 
65.52 12!10 11.49 1/09 68.04 7/28 65.58 6/18 61.88 9!11 52.6 10/29 
41.84 12/10 0 2!24 62.37 7!28 59.29 6!18 88.3 9/11 45.32 10/29 
48.24 12/10 0 2!24 71.56 7/28 61.78 6/18 101.94 9/11 47.92 10/29 
48.86 12!10 0 2/24 67.83 7/28 t>l 58.21 6/18 89.54 9/11 41.18 10/29 
41.28 12/10 0 2/24 89.99 7/28 ' 67.58 6!18 82.66 9/11 50.16 10/29 
51.1 12/10 0 2/24 75.85 7/28 ..... 54.03 6/18 77.9 10/06 44.12 10/29 
39.68 12/10 25.49 3/24 46.43 7/28 "" 64.12 6/22 55.14 10/06 47.92 11/06 
42.28 12/10 63.7 3/24 14.61 7/28 

..... 
84 6/22 66.72 10/06 55.28 11/20 

54.4 12/10 63.3 4/22 70.4 7!28 81.94 6/22 50.32 10/06 46.68 11/20 
59.3 12!10 80.1 4/22 64.45 7/28 



tzj 
I ..... TABLE E-IV (cont) 

C11 .,. 

*****************-*********** Phenol d6 (cent) Phenol d6 (cont) Phenol d6 (cont) Terphenyl d14 (cont) Terphenyl d14 (cont) 

EM·9 Set~~ivolati le Surrogate 25.59 10/13 58.4 12/01 n.61 12/16 64.56 5/08 78.74 8!19 

in Water 23.78 10/13 42.06 12/01 72.85 12/16 69.06 5/08 83.04 8/24 

(cant) 28.38 10/13 55 12/01 53.01 12!16 59.2 5/08 89.9 8/24 

0 10/13 47 12/01 20.84 12!16 65.48 5/14 68.7 8/24 ................•............. 85.6 10/22 25.27 12/01 79.69 12/16 69.26 5/14 74.08 8!24 

86.79 10/22 2.66 12/01 20.84 12/16 0 5/18 75.78 8/24 

Phenol d6 (cont) 26.72 10/22 65.7 12/01 55.33 12/16 64.78 5!18 94.48 8/24 

79.64 10/22 34.08 12/01 72.68 12/16 75.62 5!19 74.86 8/24 

51.43 8!10 4.66 10/22 54.4 12/01 57.47 12!16 60.18 6/02 78.68 8/24 

40.6 8/10 69.26 10/22 63.6 12/01 94.21 12/16 70.86 6/02 74.44 8/24 

59.44 8/12 24.74 10/22 45.67 12/01 63.9 12/16 74.08 6/02 94.58 8/24 

78 8/12 31.21 10/22 56.45 12/01 38.15 12/16 45.9 6!03 78.22 8/24 

2.23 8/12 23. ,, 10/22 51.59 12/01 58.16 6/03 69.98 8/24 

3.72 8!12 28.16 10/22 47.22 12/01 59.5 6/03 101.48 8/24 

98.38 8/17 n.24 10/22 43.08 12/01 Terphenyl d14 GCMS 20.94 6!03 98.74 8/24 

87.91 8/17 20.32 10/22 71.7 12/01 52 6/03 79.1 9!10 

58.62 8/17 44.6 10/22 72.28 12/01 EPA sw-846 Limits: 33 • 141 X 55.7 6/03 53.1 9/10 

90.17 8/17 72.2 10/22 34.79 12/01 11.48 6/18 69.08 9/10 

72.91 8!17 65.63 10/22 44.85 12/01 Result Uncer. Date 12.58 6!18 81.08 9/10 

24.09 8/18 70.15 10/22 4.29 12/01 75.08 6/18 74.4 9!10 

53.41 8!18 28.39 10/22 55.42 12!01 113.88 1/02 65.84 6/18 73.56 9/10 

72.82 8/19 30.2 10/22 60.n 12/01 109.48 1/02 80.37 6!18 86.52 9!10 

73.65 8/19 89.35 10/22 45.9 12/01 108.64 1/02 17.45 6/18 60.82 9!10 

67.8 8!19 n.91 10/22 52.19 12/02 98.06 1/06 15.95 6/18 66.04 9!11 

51.16 8!19 44.99 10/22 43.28 12/02 91.48 1/06 83.6 6!18 48.74 9/11 

12. ,, 8!19 25.6 10/22 59.64 12/09 91.44 1/06 76.49 6!18 67.4 9/11 

71.55 8!19 27.67 10/22 97.n 12/09 93.24 1/06 42.02 6/18 57.9 9!11 

110.78 8/24 19.29 10/22 75.28 12/09 37.44 1/06 45.08 6/18 56.14 9/11 

8.16 8/24 41.55 10/22 58.17 12/09 84.64 1/07 73.88 6/18 59 9!11 

86.37 8/24 27.8 10/22 50.39 12/09 95.06 1/07 86.18 6/18 53.24 9/11 

55.23 8/24 13.64 10/22 45.48 12/09 0 1/07 88.53 6!18 65.88 10/06 

47.68 8/24 58.68 10/22 47.81 12/09 90.62 1/07 41.2 6/22 71.9 10/06 

28.08 8/24 19.53 10/22 32.33 12/09 72.46 1/07 79.36 6/22 70.36 10/06 

51.25 8/24 85.75 10/22 66.82 12/09 102.24 1/07 80.64 6/22 80.42 10/06 

65.32 8/24 46.4 10/22 67.42 12/09 98.14 1!07 47.44 6/22 57.98 10/06 

60.58 8/24 54.48 10/22 57.43 12/09 84.92 1/07 92.42 6/22 46.52 10/06 

79.58 8/24 22.59 10/22 43.92 12/09 81.64 1/07 81.5 6/24 40.54 10/06 

76.67 8/24 53.56 10/22 49.n 12/09 82.42 1/07 n.28 6/24 56.18 10/06 

93.76 8/24 59.08 10/22 25.84 12/09 93.28 1!07 81.56 6/24 57.24 10/06 

78.35 8/24 59.3 10/22 35.06 12/09 108.42 1/09 87.46 6/24 30.24 10/07 

71.74 8/24 61.48 10/22 52.12 12/09 107.78 1/09 40.98 6/24 71 10/12 

58.89 9/10 55.36 10/22 54.74 12/09 118.84 1/09 81.16 6/24 63.54 10!12 

75.98 9110 48.86 10/26 47.89 12/09 51.48 1/09 83.26 6/24 54.52 10/12 

49.55 9/10 53.12 10/28 49.62 12/09 76.4 1/09 76.4 7!14 63.88 10/12 

55.66 9!10 43.87 10/28 53.51 12/09 84.82 1/09 73.9 7/14 58.66 10/12 

58.63 9/10 63.3 10/28 57.34 12/09 118.38 1/09 73.1 7/14 58.24 10/12 

46.83 9/10 60.47 10/28 48.94 12/10 72.78 1/09 93.56 7!14 82.02 10/13 

35.92 9/10 5.79 10/28 38.2 12!10 68.82 1/09 86.54 7/14 67.08 10/13 

61.24 9/10 21.06 10/28 59.35 12/10 78.62 1/09 72.72 7/14 91.78 10/13 

59.49 9/11 61.91 10/28 13.68 12/10 85.88 1/09 60.3 7/28 76.54 10/13 

55.69 9/11 26.5 10/29 59.55 12/10 74.8 1/09 52.4 7/28 65.92 10/13 

53.01 9111 49.9 10/29 58.92 12/10 58.36 2/24 75.34 7/28 60.96 10/13 

59.21 9/11 53.81 10/29 64.67 12/10 85.08 2/24 73.84 7/28 84.98 10/13 

53.82 9/11 46.83 10/29 57.75 12!10 75.4 2/24 n.24 7/28 87.84 10/13 

88.14 9/11 49.03 10/29 57.35 12!10 29.14 2/24 81.84 7/28 94.96 10/13 

3.47 9/11 29.81 10/29 43.54 12/10 44.06 2/24 55.46 7/28 76.44 10/13 

54.93 10/06 29.55 10/29 59.14 12/10 119.62 3!24. 71.42 7/28 70.64 10/22 

40.16 10/06 52.95 11/06 41.34 12/10 106.16 3/24 22.44 7/28 60.42 10/22 

31.84 10/06 54.44 11/20 62.13 12/10 81.6 4/22 57.62 7/28 74.54 10/22 

70.39 10/06 54.44 11!20 50.41 12!10 0 4!22 70.02 7/28 50.64 10/22 

52.92 10/06 61.18 11!20 31.11 12!10 84.64 4/23 74.48 8!10 65.88 10!22 

59.24 10/06 39.97 11!25 38.3 12!10 87.84 4/23 72.32 8!10 57.72 10/22 

62.11 10/06 52.53 11/25 79.28 12/10 92.5 4/23 108.36 8112 69.02 10/22 

59.81 10/06 75.03 11!25 56.14 12/10 27.44 4/23 74 8/12 73.48 10/22 

48.1 10/06 84.79 11/25 42.25 12/10 42.6 4/23 87.76 8/12 47.38 10/22 

47.65 10/07 60.84 11/25 43.25 12/10 82.34 4/23 97.78 8/12 69.24 10!22 

51.94 10/12 51.05 11!25 71.31 12/10 95.88 4/23 91.26 8/17 88.52 10/22 

45.25 10/12 78.59 11!25 57.74 12/10 98.68 4/28 90.56 8/17 52.76 10/22 

43.1 10/12 47.3 12/01 75.2 12!10 65.16 4/28 74.96 8/17 87.9 10/22 

> 47.3 10112 60.06 12!01 45.41 12/10 48.92 4/28 90.82 8/17 83.54 10/22 

'0 44.27 10/12 54.3 12/01 92.21 12/10 67.16 4/28 73.44 8/17 92.82 10/22 

'0 42.64 10/12 30.3 12/01 61.84 12/10 73.08 4128 75.72 8/18 75.06 10/22 

"' ::l 7.01 10113 64.36 12/01 72.13 12/10 79.04 4/28 86.96 8/18 60.54 10/22 

c.. 0 10/13 62.59 12/01 50.38 12116 n.04 4/28 76.84 8!19 93.6 10/22 

)(" 0 10113 43.76 12/01 67.28 12/16 n.74 4/28 94.8 8!19 91.38 10/22 

tzj 30.16 10/13 59.43 12/01 52.26 12!16 63.38 5/07 64.4 8!19 66.94 10/22 

10.15 10!13 53.93 12/01 56.63 12!16 57.14 5/07 75.28 8/19 69.82 10/22 

8.89 10/13 54.76 12/01 71.63 12/16 70.96 5/08 73.36 8!19 87.5 10/22 
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TABLE E·IV (cont) "' ::s 
0. 
)(" 

t<:l 
............................... Terphenyl d14 (cont) 2, 4, 6· T r i bromophenol GCMS 2,4,6·Tr1br~.-.ol Cc:ont) 2,4,6-Tribr~enol (cont) 2,4,6-Tribr~enol (cont) 

EM·9 Semivolati le Surrogate 47.04 12/01 EPA S\1·846 Limits: 10 • 123 X 56.15 6!03 57.71 9/10 67.4 10/26 i in Water 33.38 12!01 81.92 6/18 54.35 9!10 84.17 10/28 

I 
(cont) 33.44 12/01 Result Unc!r. Date 83.83 6/18 53.49 9!10 57.88 10!28 58.66 12/01 103.21 6/18 56.54 9/10 0 10!28 ···········•···········•······ 51.92 12/01 82.55 1/02 38.18 6/18 54.08 9/10 56.87 10/28 53.78 12!02 99.28 1!02 88.56 6!18 60.8 9!10 56.69 10/28 Terphenyl d,4 (cont) 28.5 12/02 86.63 1!02 84.74 6!18 74.26 9!10 59.23 10/28 64.92 12/09 74.13 1!06 47.92 6!18 0 9!11 58.78 10/28 91.42 10/22 53.52 12/09 63.54 1!06 54.31 6!18 68.18 9!11 84.14 10/29 * 97.4 10/22 55.28 12109 71.01 1!06 96.37 6!18 75.75 9!11 76.22 10/29 { 77.14 10/22 43.4 12/09 59.32 1/06 85.67 6/18 57.19 9!11 89.49 10/29 75.38 10/22 78.22 12/09 93.49 1/06 77.38 6/18 69.12 9/11 38.84 10/29 105.2 10/22 53.32 12/09 0 1/07 82.85 6!18 67.75 9/11 112.62 10/29 89.98 10/22 75.9 12/09 63.49 1!07 70.99 6!18 53.04 9!11 72.96 10/29 55.04 10/22 68.78 12/09 56.83 1!07 73 6!18 46.2 10/06 67.11 10/29 104.02 10/22 75.6 12!09 60.98 1!07 77.32 6/22 65.03 10/06 70.6 11/06 99.88 10!22 64.72 12/09 66.09 1!07 96.95 6/22 56.54 10/06 65.16 11/20 88.72 10/22 64.7 12!09 61.79 1/07 77.34 6/22 56.23 10/06 65.16 11/20 68.3 10/22 65.7 12!09 83.51 1!07 115.48 6/22 48.81 10/06 63.67 11/20 76.02 10/22 57.94 12!09 49.63 1!07 89.55 6/22 58.85 10/06 78.76 11!25 67.3 10!22 60.26 12!09 67.71 1!07 135.07 6/24 42.86 10/06 68.29 11!25 66.4 10/22 51.38 12/09 52.73 1!07 110.28 6/24 60.69 10/06 63.87 11/25 77.62 10/22 44.5 12!09 40.51 1!07 79.84 6!24 52.56 10/06 74.75 11/25 77.5 10/22 41.7 12/09 62.92 1!09 74.47 6/24 74.23 10/07 125.51 11!25 19.06 10/26 42.18 12!09 74.62 1!09 122.08 6/24 46.56 10!12 77.99 11!25 76.84 10/28 38.56 12!09 72.02 1!09 123.1 6/24 62.12 10!12 59.95 11/25 71.92 10/28 76.1 12/09 74.47 1!09 113.56 6/24 46.63 10/12 44.54 12/01 47.1 10/28 53.16 12/09 75.15 1!09 75.76 7!14 56.23 10!12 51.53 12/01 61.2 10/28 80.4 12!10 77.74 1!09 84.57 7/14 46.23 10!12 66.05 12/01 60.84 10/28 63.86 12!10 59.97 1!09 90.75 7/14 49.24 10!12 63.73 12/01 65.98 10/28 76.12 12/10 66.58 1!09 76.26 7/14 0 10/13 67.05 12/01 61.26 10/28 45.52 12!10 60.14 1!09 83.94 7/14 101.09 10/13 64.47 12/01 76.08 10/29 33.74 12/10 89.38 1!09 89.54 7!14 0 10/13 69.43 12/01 62.1 10/29 69.76 12!10 59.45 1!09 77.99 7/28 0 10/13 94.33 12/01 75.12 10/29 72.1 12!10 80.38 1!09 79.64 7/28 0 10/13 59.91 12/01 94.16 10/29 75.06 12!10 19.11 2/24 65.36 7/28 102.07 10!13 59.14 12/01 83.12 10/29 83.02 12!10 61.91 2/24 56.06 7/28 112.14 10!13 75.35 12/01 78.16 10/29 78.94 12/10 43.87 2/24 65.48 7!28 108.3 10!13 50.62 12/01 37.74 10/29 39.98 12/10 13.93 2/24 84.86 7/28 0 10/13 54.62 12/01 66.24 11!06 42.82 12!10 22.29 2/24 71.09 7/28 113.25 10/13 61.05 12/01 78.44 11!20 61.52 12!10 78.38 3/24 53.5 7/28 60.42 10/22 51.75 12/01 78.44 11/20 49.46 12/10 56.46 3/24 15.97 7/28 50.38 10/22 35 12/01 77.52 11!20 80.42 12/10 117.05 4/22 64.17 7/28 79.97 10/22 74.81 12/01 54.48 11!25 73.3 12/10 70.68 4/22 67.04 7/28 82.72 10/22 44.66 12/01 76.42 11!25 39.66 12/10 72.87 4/23 53.43 8!10 64.6 10/22 42.84 12!01 80.64 11!25 71.78 12!10 99.97 4/23 66.1 8!10 74.12 10!22 50.19 12/01 63.98 11!25 84.88 12/10 88.48 4/23 88.94 8!12 63.87 10/22 49.59 12!01 86.44 11/25 63.74 12/10 82.25 4!23 74.54 8!12 55.13 10/22 59.63 12/01 81 11!25 64.24 12/10 83.16 4/23 0.03 8!12 81.01 10/22 43.97 12/01 60.68 11!25 67.02 12/10 81.13 4/23 0.46 8!12 74.84 10/22 42.84 12/01 70.24 12/01 77.26 12/10 101.53 4/23 66.12 8!17 72.05 10/22 51.37 12/01 68.92 12/01 55.84 12/10 56.77 4/28 62.57 8!17 54.6 10/22 51.93 12/01 55.74 12/01 79.9 12/10 51.18 4/28 46.37 8!17 52.59 10/22 60.75 12!01 52.9 12/01 75.66 12/10 62.97 4/28 59.37 8!17 52.79 10/22 61.74 12/01 73.28 12/01 78.98 12/10 52.33 4!28 70.52 8/17 45.19 10/22 53.9 12/01 53.52 12/01 73.54 12/16 53.2 4/28 73.74 8!18 70.68 10/22 53.52 12/01 65.84 12/01 65.06 12/16 85.69 4/28 79.46 8!18 99.51 10/22 30.51 12/01 42.62 12/01 76.16 12/16 106.98 4/28 67.73 8!19 61.55 10/22 46.46 12/01 58.16 12/01 73.38 12!16 91.61 4/28 57.39 8/19 93.02 10/22 147.68 12/01 39.02 12/01 80.82 12/16 56.26 5/07 73.21 8!19 56.7 10/22 71.05 12/02 35.62 12/01 49.66 12!16 64.18 5/07 86.36 8!19 62.9 10/22 61.94 12/02 40.4 12/01 56.46 12/16 74.04 5/08 71.25 8!19 68.05 10/22 0 12/09 48.46 12/01 48.4 12/16 89.69 5/08 57.28 8!19 70.45 10/22 73.59 12!09 53.88 12/01 48.4 12/16 86.84 5!08 71.22 8/24 59.22 10/22 118.59 12/09 15.56 12/01 52.08 12/16 67.81 5/08 61.43 8/24 53.77 10/22 78.3 12/09 71.58 12/01 50.56 12/16 59.14 5!14 83.64 8/24 52.45 10/22 69.71 12!09 42.18 12/01 54.94 12/16 71.04 5!14 69.33 8/24 172.6 10/22 60.87 12/09 18.56 12/01 55.04 12/16 69.26 5/18 77.73 8/24 72.06 10/22 69.35 12/09 23.06 12/01 71.36 12/16 88.82 5/18 79.8 8/24 84.43 10/22 60.11 12!09 69.6i> 12/01 64.68 12/16 92.41 5/19 82.13 8/24 15.35 10/22 52.15 12/09 19.62 12/01 53.36 12/16 16.95 6/02 58.06 8/24 79.28 10/22 49.46 12/09 19.96 12/01 59.34 12/16 78.03 6/02 57.15 8/24 68.82 10/22 58.86 12/09 t<:l 23.86 12/01 73.59 6/02 31.64 8/24 87.13 10/22 66.1 12!09 I 79.14 12/01 27.52 6/03 74.06 8/24 80.67 10/22 62.95 12/09 ..... 79.8 12/01 44.66 6/03 55.75 8/24 53.24 10/22 84.67 12/09 "" 44.3 12/01 55.43 6/03 68.95 8/24 74.39 10!22 60.43 12/09 Coo> 

44.56 12/01 53.17 6/03 67.74 8/24 89.98 10/22 57.24 12/09 43.6 12/01 0 6/03 76.7 9!10 68.48 10/22 55.79 12/09 



tr:l 
I .... 
"" TABLE E-IV (cont) 
~ 

.................................. 4-Bromofluorobenzene (cant) 4-Bromof luorobenzene (cont> 1,2-Dichloroethane d4 (cont) Toluene d8 (cont) 4-Bromofluorobenzene (cont) 

EM·9 Sellivolatile Surrogate 102.22 3/23 108.52 6/09 99.n 6/09 91.94 6/09 117.12 1/31 
in Water 100.n 3/23 135.54 6/09 108.62 6/09 98.08 6/09 115.28 1/31 
(cont) 101.88 3/23 124.6 6/09 95.58 6/09 98.84 6/09 85.64 1!31 

110 3/23 118.18 6/09 103.7 6/09 98.2 6/09 85.06 1/31 ···-···-·······-··········· 167.36 3/23 119.52 6/09 92.74 6/09 101.34 6/09 99.56 1/31 
126.92 6/09 103.28 6/09 100.22 6/09 95.4 6/09 89.62 1/31 

2,4,6-Tribromophenol (cont) 111.34 6/09 100.36 6/09 99.42 6/09 95 1/31 
103.5 6/09 97.74 6/09 102.4 6/09 98.8 1/31 

63.21 12/09 1,2-Dichloroethane d4 PTGC 97.3 6/09 101.48 6/09 93.66 6/09 88.52 2/06 
60.87 12/09 110.28 6/09 105.26 6/09 98.68 6/09 105.98 2/06 
61.87 12/09 EPA SW-846 limits: none 110.8 6/09 105.9 6/09 103.94 6/09 98.46 2/06 
55.05 12/09 165.12 6/09 99.16 6/09 105.14 6/09 98.2 2/06 
73.7 12/10 Result Uncer. Date 92.2 6/10 82.56 6/09 101.26 6/09 102.1 2/06 
80.66 12/10 108.18 6/10 106.8 6/09 100 6/09 105.6 2/06 
43.13 12/10 92.42 2/12 114.46 6/10 90.6 6/10 103.32 6/09 93.44 2/06 
69.98 12/10 94.78 2/12 114.4 6/10 90.4 6/10 97.34 6/09 110.08 2/06 
79.27 12/10 103.02 2/12 98.76 6/10 106.4 6/10 105.76 6/10 120.3 2/06 
83.32 12/10 104 2/12 104.16 6/10 93.4 6/10 98.08 6/10 96.88 2/06 
69.52 12/10 104.52 2/12 117.38 6/10 98.56 6/10 84.2 6/10 96.26 2/06 
69.84 12/10 93.14 2/12 114.48 6/10 111.18 6/10 101.4 6/10 102.2 2/06 
16.37 12!10 114.98 3/23 103.68 6/10 104.52 6/10 83.6 6/10 107.84 2/06 
73.19 12/10 94.84 3/23 108.66 6/10 110.88 6/10 87 6/10 102.1 2/06 
66.73 12/10 92.42 3/23 108.84 6/10 97.2 6/10 106.24 6/10 88.n 2/06 
83.38 12/10 92.9 3/23 107.04 6/10 98.48 6/10 102.88 6/10 119.46 2/06 
n.6 12/10 101.04 3/23 172.6 6/10 97.44 6/10 103.02 6/10 116.14 2/06 
59.38 12/10 83.04 3/23 169.2 6/10 111.46 6/10 100.1 6/10 108.62 2/06 
67.24 12/10 80.52 3/23 164.4 6/10 101.3 6/10 102.44 6/10 121.8 2/06 
38.78 12/10 106.64 6/09 119 8/18 108.82 6/10 99.18 6/10 110.58 2/06 
70.5 12/10 126.2 8/18 102.88 6/10 102.12 6/10 109.02 2/06 
61.03 12/10 133.8 8/18 96.8 8/18 99.42 6/10 96.42 2/06 
55.37 12/10 Toluene d8 PTGC 114.6 8/18 103.2 8/18 97.06 6/10 119.36 2/06 
82.83 12/10 108.8 8/18 95.2 8/18 99.2 8/18 82.36 2/06 
61.57 12/10 EPA SW·846 Limits: none 96.8 8/18 82.4 8/18 100.6 8/18 78.46 2/06 
71.42 12/10 116.6 8/18 89.2 8/18 95.8 8/18 268.62 2/06 
75.27 12/10 Result !s!!:5$:1"'a Date 145 8/18 80.2 8/18 99.8 8/18 101.58 2/06 
86.78 12/10 143 8/18 103.2 8/18 89.4 8/18 94.06 2/06 
63.18 12/10 96.84 2/12 130 8/18 102.6 8/18 96.4 8/18 102.88 2/06 
71.13 12/10 80.88 2/12 130 8/18 92.6 8/18 102.4 8/18 105.68 2/06 
69.46 12/10 92.7 2/12 149.4 8/18 94.4 8/18 99 8/18 92.78 2/06 
69.32 12/16 85.24 2/12 125.6 8/18 85.2 8/18 97.6 8/18 100.76 2/06 
57.51 12/16 79.84 2/12 125.8 8/18 71.8 8/18 100.8 8/18 128.4 2/06 
69.32 12/16 79.66 2/12 120.4 8/18 68.4 8/18 100.4 8/18 98.12 2/06 
53.74 12/16 87.88 3/23 133 8/18 83.4 8/18 101.8 8/18 99.64 2/06 
66.42 12/16 88.66 3/23 130.6 8/18 84.2 8/18 97.6 8/18 92.6 2/06 
42.86 12/16 87.34 3/23 123.4 8/18 90.8 8/18 104.2 8/18 100.76 2/06 
57.52 12/16 89.18 3/23 173.7 9/11 66.6 8/18 95.2 8/18 94.14 2/06 

104.28 12/16 92.78 3/23 167.48 9/11 63.6 8/18 94.4 8/18 108.8 2/06 

73.56 12/16 102.94 3/23 116.76 9/11 53.26 9/11 101.4 8/18 94.24 2/06 

49.58 12/16 92.88 3/23 126.n 9/18 67.06 9/11 100.4 8/18 101.56 2/06 

71.41 12/16 92.08 6/09 127.78 9/18 62.26 9!11 86.68 9/11 102.18 2/06 

70.68 12/16 104.54 11!03 100.48 9/18 102.94 9/11 87.4 2/06 
70.84 12/16 ***************••···········- 115.24 11!03 104.88 9/18 99.8 9/11 104.96 2/06 

67.94 12/16 117.58 11/03 98.4 11/03 109.36 9/18 104.22 2/06 
64.97 12/16 EM-9 Volatile Surropte 116.64 11!03 80.44 11/03 105.58 9/18 1os.n 2/06 
63.7 12/16 in Sludge 103.68 11/03 142.1 11/03 86.88 11/03 98.46 2/06 
59.88 12/16 118.02 11/03 140.9 11/03 80.64 11!03 81.04 2/06 ................................ 116.42 11/03 142.76 11/03 92.66 11/03 88.68 2/06 ................................ 113.48 11/03 151.96 11/03 79.7 11/03 100.44 2/06 

4·8r0ft)f luorobenzene PTGC 132.74 11/03 77.64 11/03 79.6 2/06 
EM-9 Volatile Surrogate 116.4 11/03 79.62 11/03 106.36 2/06 

in Bulk Materials EPA SW-846 l.i111its: none 1,2-Dichloroethane d4 PTGC 79.66 11/03 116.86 2/06 
80.16 11/03 109.62 2/06 ..................................... Result Y.nt!::l"'z Date EPA 5"'·846 Limits: none Toluene dll PTGC 118.24 2/06 

****************************** 109.44 2/06 

4-Bra.ofluorobenzene PTGC 114.14 6/09 Result Uncer. Date EPA SW-846 Li11its: none 101.48 2/06 
119.84 6/09 EM-9 Volatile Surropte 87.86 2/06 

EPA SW-846 Lt•its: none 115.2 6/09 101.12 6/09 Result Uncer 1 12•tr in Soil 96.76 2/06 
109.32 6/09 107.46 6/09 146.88 2/06 

Result ~lt. !;!!t! 119.44 6/09 99.16 6/09 101.98 6/09 .............................. 184.06 2/06 

> 144.86 6/09 100.42 6/09 95.08 6/09 108.88 2/06 , 
140.68 2/12 96.62 6/09 96.78 6/09 105.84 6/09 4 -Br~f luorobenzene PTGC 107.8 2/06 , 

"' 1011.711 2112 149.86 6/09 95.82 6/09 99.6 6/09 124.96 2/06 
::l 187.34 2/12 103.56 6/09 110.6 6/09 102.18 6!09 EPA SW-846 L iiRitl: 74 • 121 ' 122.34 2/06 
0.. 192.4 2112 114.26 6/09 98.78 6/09 97.66 6!09 113.26 2/06 
)(" 157.32 2112 117.2 6/09 107.18 6/09 101.04 6/09 Result !.!!::!;s:r. Date 101.2 2/06 

tr:l 191.8 2/12 129.6 6/09 100.02 6/09 103.7 6/09 109 2/06 

126.96 3/23 129.7 6/09 93.82 6/09 106.62 6/09 113.8 1/31 110.08 2/06 

104.46 3/23 124.54 6/09 108.68 6/09 102.82 6/09 115.54 1/31 109.76 2/06 



> 
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"C TABLE E-IV (cont) .. 
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t"l .............................. 4-Brc.ofluorobenz..,. (cont) 4-Bra.:tfluor-obenzene (eont) 4-Br..,fluorobenzene (cont) 4-BrOIIOfluorobenzene (cont) 1,2-0lehloroethane d4 PTGC 

EM-9 Yolati le Surr-opte 117.44 8/31 84.32 9/25 109.66 10/23 73.92 11/03 EPA SW-846 limits: 70 • 121 X in Soil 109.58 9/03 106.3 9/25 125.42 10/23 98.32 11/03 
(cont) 91.04 9/03 108.74 9/25 70.44 10/26 90.12 11/03 Result Uncer. Date 

175.44 9/03 100.06 9/25 121.32 10/26 99.56 11/03 ............................... 184.58 9/11 98.54 9/25 103.18 10/26 67.3 11/03 100.56 1/31 
137 9/11 87.78 9/25 116.8 10/26 66.48 11/03 101.72 1/31 

4·8rc..:tfluor"obenz..,. (cont) 123.56 9!11 94.42 9/25 102.04 10/26 61.08 11/03 97.54 1/31 
122.42 9/11 89.32 9/25 79.78 10/27 106.1 11/03 83.2 1/31 

117.64 2/06 152.36 9/11 81.86 9/25 92.88 10/27 117.94 11/03 97.28 1/31 
124.26 2/06 122.56 9/11 86.94 9/25 92.06 10/27 100 11/03 89.46 1/31 
107.98 2/06 138.36 9/11 88.6 9/25 86.82 10/27 75.32 11/03 87.76 1/31 
147.86 2/06 115.86 9!11 87.38 9/25 78.74 10/27 106.38 11/03 83.4 1/31 
99 2/11 117.44 9/11 86.22 9/25 85.04 10/27 105.92 11/03 81.44 1/31 
81.72 2/11 138.62 9/11 90.44 9/25 96.44 10/27 105.72 11/03 89.16 1/31 
96.6 2/11 109.68 9/11 85.48 9!25 108.58 10/27 106.62 11/03 81.28 2/06 

106.96 2/11 110.18 9/11 88.58 9/25 102.62 10/27 82.74 11/03 82.26 2/06 
107.04 2/11 108.58 9/11 81.7 9/25 74.64 10/27 102.38 11/03 98 2/06 
108.12 2/11 144.12 9/11 79.84 9/25 85.78 10/27 61.48 11/03 83.62 2/06 
92.8 4/15 149.88 9!11 87.18 9/25 85.1 10/27 63.92 11/03 92.84 2/06 

105.2 4!15 96.62 9!11 101.48 9/25 92.56 10/27 91.5 11/03 93.28 2/06 n 4/15 140.46 9!11 87.02 9/25 93.2 10/27 104.58 11/04 76.6 2/06 
98.2 4/15 135.06 9/11 90.7 10/06 100.12 10/27 93.46 11/04 108.02 2/06 
99.2 4/15 92.02 9/11 96.48 10/06 100.12 10/27 99.6 11/04 76.92 2!06 
97.4 4/15 139.88 9/11 118.46 10/06 101.22 10/27 116.22 11/04 78.88 2/06 
97.2 4!15 117.44 9/11 112.76 10/06 100.26 10/27 88.7 11/04 83.16 2/06 
96 4/15 143 9/11 112.18 10/06 224.22 10/27 89.5 11/04 91.68 2/06 
96 4/15 154.42 9/11 91.72 10/06 68.06 10/27 103.12 11/04 81.54 2/06 
94.7 5/01 137.3 9!11 117.14 10/06 116.98 10/27 91.08 11/04 84.62 2/06 

107.76 5/01 117.18 9/11 103.92 10/06 126.4 10/27 92.84 11/04 95.68 2/06 
92.02 5/01 85.94 9/11 96.56 10/20 100.06 10/27 102.48 11/24 101.4 2/06 
98.8 6/09 139.42 9/11 116.06 10/20 103.8 10/27 142.1 11/24 80.28 2/06 
96.78 6/09 108.6 9/11 111.24 10/20 105.08 10/27 93.36 11/24 84.74 2/06 

101.86 6/09 130.04 9/11 87.08 10/20 84.3 10/28 83.08 11/24 86.04 2/06 
97.52 6/09 126.2 9/11 79.6 10/20 84.44 10/28 90.94 11/24 95.04 2!06 

107.56 6/09 130.08 9/11 96.64 10/20 89.9 10/28 181.22 11/24 90.62 2/06 
97.88 6/09 123.18 9/11 85.48 10/20 136.78 10/28 171.76 11/24 98.04 2!06 
97.52 6/09 138.86 9/11 82.1 10/20 82.4 10/28 115 11/24 82.84 2/06 

102.66 6/09 136.58 9/11 91.38 10/20 194.76 10/28 82.32 11/24 88.4 2!06 
99.08 6!09 85.1 9/14 92.58 10/20 85.06 10/28 110.26 11/24 95.48 2/06 

103.16 6/09 117.8 9/14 98.42 10/20 1n.8 10/28 72.14 11/24 76.58 2/06 
102.66 6!09 106.12 9/14 99.76 10/20 80.76 10/28 80.92 11/25 85.64 2/06 
101.4 6/10 87.06 9/14 128.2 10/20 104 10/28 90.22 11/25 86.04 2/06 
96.6 6/10 88.58 9/14 108.62 10/21 100.92 10/28 90.86 11/25 68.92 2!06 

101.7 6/10 111.18 9/14 91.62 10/21 86.3 10/28 85.68 11/25 81.02 2!06 
97.88 6/10 75.84 9/14 112.82 10/21 84.9 10/28 124 11/25 n.48 2!06 

105.74 6/17 75.14 9/14 118.86 10/21 84.4 10/28 82.18 11/25 100.94 2/06 
106.56 6/17 93.6 9/14 124.8 10/21 72.62 10/29 139.92 11/25 95.48 2/06 
103.54 6!17 102.06 9/14 142.72 10/21 99.86 10/29 91.42 11/25 97.88 2/06 
104.34 6/17 94.12 9!14 85.4 10/21 108.42 10/29 106.18 11/25 83.92 2!06 
94.18 6/17 100.52 9/14 117.76 10/21 107.08 10/29 121.8 11/25 90 2/06 

102.88 6/17 89.28 9!14 98.74 10/21 113.66 10/29 86.46 11/25 84.08 2/06 
108.12 6/17 97.32 9/14 84.22 10/21 94.24 10/30 114.92 11/30 84.8 2!06 
109.56 6!17 102.24 9/14 92.5 10/21 90.7 10/30 103.1 11/30 89.54 2/06 
107.38 6/17 102.24 9!14 85.94 10/21 83.42 10/30 93.02 11/30 90.12 2!06 
108.12 6/17 109.72 9/14 110.02 10/21 133.72 10/30 82.42 11/30 90.46 2/06 
103.58 6/17 97.32 9/14 97.1 10/21 91.24 10/30 100.82 11/30 91.48 2!06 
102.5 6/17 99.4 9/14 133.02 10/21 99.72 10/30 107.52 11/30 103.54 2/06 
108.28 6/17 81.06 9/18 85.1 10/21 93.4 10/30 104.48 11/30 87.1 2/06 
105.2 6/17 118.96 9/18 53.52 10/21 113.32 10/30 102.74 11/30 79.62 2/06 
101.26 6!17 79.12 9/21 92.06 10/21 90.7 11/03 103.14 11/30 81.12 2/06 
109.04 6/17 75.72 9/21 149.46 10/23 104.5 11/03 100.76 11/30 88.56 2/06 
103.3 6/17 74.08 9/21 131.44 10/23 92.66 11/03 110.04 11/30 81.16 2/06 
101.6 8/18 90.68 9/21 128.2 10/23 109.74 11/03 110.3 11/30 88 2!06 
100.2 8/18 81.54 9/21 101.68 10/23 131.6 11/03 115.4 11/30 82.28 2/06 
86.2 8/18 n.26 9/21 105.3 10/23 120.88 11/03 113.4 11/30 83.82 2/06 
97.8 8/18 81.34 9/21 134.86 10/23 121.04 11/03 98.66 11/30 81.16 2/06 

102.8 8/18 83.54 9/21 140.42 10/23 99.32 11/03 158.62 12/01 81.44 2/06 
106.2 8!18 86.1 9/21 102.6 10/23 105.82 11/03 51.72 12/01 87.94 2/06 
96 8/18 85.36 9/21 120.18 10/23 102.5 11/03 166.52 12/01 90.66 2/06 
76.8 8/24 76.88 9/21 151.74 10/23 112.36 11/03 159.7 12/01 92.34 2/06 
74.4 8/24 78.52 9/21 151.74 10/23 112.08 11/03 145.62 12/01 87.14 2/06 

103.42 8/24 86.3 9/21 131.7 10/23 107.88 11/03 153.16 12/01 88.84 2/06 t"l 78.4 8/24 84.46 9/21 111.46 10/23 106.8 11/03 154.4 12/01 75.82 2/06 r 82.92 8/24 76.8 9/21 103.38 10/23 103.1 11/03 169.02 12/01 87.72 2/06 .... 
"" 81.68 8/24 78.4 9/21 106.4 10/23 82.24 11/03 111.4 12/16 87.78 2/06 

"" 107.18 8/24 83.96 9/21 116.4 10/23 98.18 11/03 90.46 2/06 
78.96 8/24 n.54 9/21 101.9 10/23 n.88 11/03 83.22 2/06 

110.7 8/24 82.24 9!25 122.32 10/23 100.92 11/03 89.76 2/06 



t"l 
I 

...... TABLE E-IV (cent) 
C11 
0> 

............. ___ _. ........ 1,2-Dichloroethane d4 (cont) 1,2-0ichloroethane d4 (cont) 1, 2-Dichloroethane d4 (cant) 1,2-Dichloroethane d4 (cont) 

I 
1,2-0ichloroethane d4 Ccont) 

EM-9 Volatile Surrogate 134.86 8124 140.62 9121 134.1 10123 167.36 11103 115.98 12101 

in Soil 142.74 8124 195.2 9121 124 10123 114.24 11103 109.94 12101 

(cant) 107.08 8(24 180.48 9121 115.64 10123 179.72 11103 124.18 12116 

128.48 8124 182.44 9121 130.96 10123 107.72 11103 

·····-······················· 94.6 8124 175.9 9121 167.5 10123 161.72 11103 

107.38 8124 101.42 9125 137.86 10123 105.32 11103 Toluene d8 PTGC 

1,2-0ichloroethane d4 Ccont) 105.42 8131 100.98 9125 177 10123 110.9 11103 

82.5 9103 128.34 9125 124.38 10123 103.1 11103 EPA SW-846 Limits: 81 117 X 

79.48 2106 105.56 9103 105.86 9125 99.02 10126 106.86 11103 

81.44 2106 82.94 9103 124.58 9125 111.24 10126 249.2 11103 Result Uncer. Date 

93.38 2106 101.46 9111 135.06 9125 100.94 10126 104.34 11103 

84.1 2106 104.28 9111 131.3 9125 102.16 10126 132.14 11103 86.94 1131 

87.98 2106 97.6 9111 143.1 9125 113.52 10126 140.36 11103 79.54 1131 

91.42 2106 111.58 9111 145.98 9125 87.86 10127 117.72 11103 80.42 1131 

85.24 2106 83.3 9111 174.26 9125 180.26 10127 160.9 11103 87.84 1131 

86.04 2106 92.1 9111 147.68 9125 89.86 10127 153.38 11103 88.02 1131 

81.38 2106 105.42 9111 144.82 9125 106.96 10127 133.08 11103 84.8 1131 

86.12 2106 96.8 9111 143.54 9125 148.86 10127 128.2 11103 88.58 1131 

97.46 2(11 95.86 9111 136 9125 135.64 10127 146.7 11103 89.46 1131 

100 2111 96.2 9111 136.76 9125 148.32 10127 125.94 11103 89.16 1131 

107.98 2111 91.52 9111 139.78 9125 116.16 10127 145.34 11103 89 1131 

110.78 2111 97.94 9111 155.98 9125 120.7 10127 135.54 11103 92.18 2106 

107.34 2111 96.22 9111 136.86 9125 81.78 10127 132.98 11103 87.06 2106 

102.02 2111 103.38 9111 151.38 9125 119.14 10127 125.68 11103 82.5 2106 

87.2 4115 97.28 9111 144.06 9125 121.58 10127 93.52 11103 89.9 2106 

86 4115 90.78 9111 149.74 9125 128.26 10127 103.5 11103 84.26 2106 

87.6 4115 105.42 9111 135.74 9125 111.16 10127 115.34 11104 91.82 2106 

87.6 4115 99.74 9(11 267.96 10106 93.98 10127 114.8 11104 83.82 2106 

86 4115 105.48 9111 133.68 10106 113.2 10127 196.92 11104 90.4 2106 

88.2 4115 111.36 9111 124.66 10106 112.2 10127 112.78 11104 84.36 2106 

94.2 4115 108.82 9111 135.52 10106 95.4 10127 103.22 11104 84.24 2106 

90 4115 110.7 9111 136.76 10106 119.14 10127 188.74 11104 84.34 2106 

109.6 4(15 107.84 9111 93.52 10106 102.8 10127 169.58 11104 83.74 2106 

36.14 5101 116.02 9111 102.1 10106 88.3 10127 121.82 11104 84.58 2106 

75.3 5101 114.7 9111 131.2 10106 76 10127 134.08 11104 83.44 2106 

70.58 5101 108.94 9111 185.18 10120 114.96 10127 88.68 11124 86.54 2106 

95.02 6109 101.74 9111 81.22 10120 104.9 10127 101.68 11124 96.84 2106 

86.14 6109 101.06 9111 92.36 10120 87.54 10127 102.56 11124 96.38 2106 

90.88 6109 98 9111 112.48 10120 75.76 10128 110.74 11124 93.9 2106 

95.28 6109 108.26 9111 112.8 10120 113.8 10128 105.5 11124 88.06 2106 

88.74 6109 104.52 9111 181.08 10120 106.92 10128 111.34 11124 87.58 2106 

96.58 6109 105.4 9111 171.14 10120 168.16 10128 116.56 11124 96.46 2106 

87.98 6109 111.3 9(11 205.48 10120 103.08 10128 108.34 11124 91.28 2106 

97.24 6109 108.58 9111 105.88 10120 105.72 10128 100.1 11124 92.94 2106 

95.02 6109 120.46 9114 94.88 10120 105 10128 143.48 11124 85.38 2106 

90.88 6109 131.4 9114 111.7 10120 124.56 10128 128.98 11124 96.7 2106 

100.88 6109 154.42 9114 116.1 10120 96 10128 103.2 11125 90.36 2106 

96.58 6110 133.56 9114 113.46 10120 130.82 10128 106.84 11125 89.72 2106 

95.86 6110 132.14 9114 122.36 10121 216.22 10128 152.84 11125 87.9 2106 

105.6 6110 129.56 9(14 95.4 10121 114.2 10128 154.76 11125 89.6 2106 

92.64 6110 141.46 9(14 105.6 10121 65.32 10128 190.14 11125 93.62 2106 

105.8 6117 135.9 9114 120.04 10121 79.28 10128 154.34 11125 81.78 2106 

99.56 6117 129.56 9114 126.3 10121 125.38 10129 166.72 11125 80.12 2106 

85.54 6117 119.18 9114 134.9 10121 106.78 10129 181.82 11125 85.08 2106 

85.16 6117 116.32 9114 135 10121 112.76 10129 181.04 11125 91.3 2106 

94.3 6117 99.16 9114 136.04 10121 126.96 10129 228.96 11125 98.16 2106 

97.2 6117 101.54 9114 138.66 10121 103.62 10129 170.16 11125 97.68 2106 

95.28 6117 104.82 9114 120.16 10121 135.5 10130 122.92 11130 91.84 2106 

104.6 6117 95.4 9114 125.56 10121 112.2 10130 125.28 11130 91.98 2106 

102.68 6117 107.16 9114 125.66 10121 110.14 10130 124.38 11130 85.42 2106 

91.94 6117 103.84 9114 119.54 10121 117.62 10130 124.64 11130 85.02 2106 

95.74 6117 102.72 9114 113.18 10121 140.84 10130 123.92 11130 93.2 2106 

97.86 6/17 133.56 9/14 111.16 10/21 108.2 10/30 167.68 11/30 92.12 2106 

95 6/17 97.68 9/18 126.8 10/21 93.52 10/30 96.9 11/30 89.42 2/06 

97.2 6/17 107.32 9/18 124.14 10/21 112.66 10/30 82.12 11/30 97.68 2106 

99.28 6/17 105.58 9/21 139.12 10/21 148.12 11/03 154.32 11/30 83.38 2106 

102.48 6/17 102.74 9/21 105.42 10/23 153.38 11/03 106.86 11/30 87.44 2!06 

118.3 6/17 172.56 9/21 105.66 10/23 156.36 11/03 113.1 11/30 92.12 2/06 

> 102.4 8/18 171.46 9/21 109.26 10/23 144.6 11/03 150.9 11/30 86.28 2106 

'tl 98.8 8(18 163.36 9/21 116.92 10/23 158.1~ 11/03 121.16 11/30 88.34 2/06 

'tl 97.6 8/18 168.3 9/21 106.78 10/23 133.86 11/03 138.28 11/30 86.7 2106 

"' 96.6 8/18 155.36 9/21 106.78 10/23 115.52 11/03 155.78 11/30 96.66 2!06 

::l 100.8 8/18 124.56 9/21 100.48 10/23 141.68 11/03 123.14 12101 90.84 2/06 

0.. 
)<" 94.4 8/18 132.98 9/21 95.4 10/23 107.12 11/03 117.42 12101 75.8 2106 

88.2 8/18 163.58 9/21 108.66 10/23 128.04 11/03 107.24 12101 88.16 2106 

t"l 139.8 8/24 138.98 9/21 127.3 10/23 101.46 11/03 108.06 12/01 83.04 2106 

126.8 8/24 231.4 9/21 107.26 10/23 162.5 11/03 110.58 12/01 86.54 2/06 

109.2 8/24 108.42 9121 126.22 10/23 115.3 11/03 115.02 12/01 81.26 2106 



> ., ., TABLE E-IV (cont) ,. 
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t'J .............................. Toluene d8 (cont) Toluene d8 (cont) Toluene diS (cont) Toluene diS <cont> Toluene diS (cont) 

EM·9 Volatile Surrogate 106.4 8/18 83.76 9/21 100.64 10/23 83.58 11/03 97.24 11/30 

in Soil 100 8/18 80.06 9/21 97.76 10/23 88.12 11/03 97.74 12/01 

(cant) 107 8/18 84.52 9/21 93 10/23 82.08 11/03 92.38 12/01 

99 8/18 86.74 9/21 94.14 10/23 88.34 11/03 97.54 12/01 ..••...••••....•..........••.. 101.62 8/24 81.4 9/21 94.7 10/23 90.24 11103 96.94 12/01 

87.56 8/24 85.14 9/21 76.74 10/23 88.92 11103 125.02 12/01 

Toluene dB (cant) 93.6 8/24 82.6 9/21 80.86 10/23 80.92 11/03 96.74 12/01 

90.n 8/24 87.98 9/21 86.76 10/23 79.28 11103 95.94 12/01 

85.42 2106 89.24 8/24 83.36 9/21 93.12 10/23 85.86 11/03 91.24 12/01 

88 2/06 81.92 8/24 98.n 9/21 90.06 10/23 93.56 11103 83.38 12116 

87.24 2/06 79.8 8/24 84.66 9/21 83.98 10/23 85.9 11103 

90.1 2106 86.52 8124 91.34 9/21 91.98 10/23 82.02 11103 ....•......................... 
93 2106 98.04 8/24 96 9/25 89.38 10/23 88.82 11/03 

83.02 2/06 93.82 8/31 89.52 9/25 73.58 10/23 91.86 11/03 EM-9 Volatile Surrogate 

81.76 2106 n.92 9103 88.08 9/25 96.n 10/23 79.64 11/03 in ~ater 

82.12 2/06 100.74 9/03 85.8 9/25 1oo.n 10/26 79.5 11/03 

90.4 2/06 101.82 9/03 87.02 9/25 93.78 10/26 81.46 11/03 ............................... 
78.58 2/06 92.08 9/11 87.82 9/25 94.48 10/26 87.32 11/03 

86.28 2106 100.22 9/11 89.36 9/25 103.96 10/26 94.32 11/03 4-BrOIMf luorobenzene PTGC 

92.34 2/06 101.66 9/11 87.18 9/25 101.3 10/26 86.42 11103 

81.68 2106 104.n 9/11 86.5 9/25 91.8 10/27 88.64 11103 EPA SW·846 Limits: 86 • 115 X 

81.96 2/06 91.32 9/11 83.3 9/25 99.08 10/27 92.88 11103 

91.42 2/06 93.82 9/11 86.58 9/25 93.74 10/27 85.32 11/03 Rnult Uneer. Date 

81.3 2/06 99.32 9/11 84.6 9125 92.8 10/27 79.56 11/03 

82.02 2106 105.3 9111 88.9 9/25 90.76 10/27 74.18 11/03 98.2 1/27 

95.36 2/11 101.92 9/11 87.96 9/25 97.18 10/27 78.44 11/03 99.38 1/30 

100.12 2/11 102.34 9111 85.32 9125 101.1 10/27 86.9 11/03 97.62 1/30 

98.26 2111 104.54 9/11 87.66 9/25 77.26 10/27 79.74 11/03 101.68 1/30 

92.12 2111 93.9 9/11 84.12 9/25 85.16 10/27 78.58 11/03 106.36 1/30 

94.76 2111 115.96 9/11 85.74 9/25 106.54 10/27 83.58 11/03 100.96 1/30 

94.46 2111 114.02 9/11 91.66 9/25 105.24 10/27 88.96 11/03 88.42 1/30 

91.8 4/15 101 9/11 89.92 9/25 98.56 10/27 90.68 11/03 103.26 2112 

92.4 4/15 93.82 9/11 90.26 9/25 82.22 10/27 81.28 11/03 113.6 2/12 

90 4/15 101.34 9/11 96.72 9/25 86.32 10/27 83.54 11/04 84.78 2119 

94 4/15 104.96 9/11 76.94 10/06 100.7 10/27 82.6 11/04 90.5 2119 

93.8 4/15 100.9 9/11 73.86 10/06 89.94 10/27 80.54 11/04 91.28 2/19 

93.2 4/15 93.52 9/11 78.64 10/06 88.92 10/27 82.5 11/04 84.08 2/19 

92 4/15 96.1 9/11 76.3 10/06 67.82 10/27 80.56 11/04 88.52 2/19 

91.6 4/15 96.02 9111 75.96 10/06 96.5 10/27 90.12 11/04 89.06 2/19 

95.6 4/15 95.14 9/11 75.22 10/06 91.96 10/27 90.48 11/04 90.68 2/19 

86.42 5/01 99.52 9/11 93.86 10/06 98.42 10/27 79.42 11/04 92.02 2119 

89.12 5/01 98.88 9/11 91.9 10/06 82.58 10127 76.1 11/04 94.7 3/23 

95.74 5/01 106.1 9/11 95.98 10/20 88.38 10/27 86.08 11/24 103.22 3/23 

98.44 6/09 100.9 9/11 107.36 10/20 82.58 10/27 86.44 11/24 109.2 3/30 

102.64 6/09 100.4 9/11 102.08 10/20 92.78 10/27 97.36 11/24 105.2 3/30 

99.44 6/09 101.9 9111 82.84 10/20 98.4 10/28 68.54 11/24 106.6 3/30 

100.84 6/09 105.3 9/11 81.4 10/20 93.36 10/28 89.24 11/24 97.2 3/30 

97.6 6/09 103 9/11 97.6 10/20 93.24 10/28 89.76 11/24 104.4 3/31 

95.2 6/09 92.02 9/11 82.2 10/20 84.62 10/28 93.34 11124 90.8 3/31 

98.86 6/09 99.46 9111 95.92 10/20 87.48 10/28 96.04 11124 94.8 3/31 

100.84 6/09 99.38 9/11 81.12 10/20 74.56 10/28 98.44 11124 91.2 3/31 

100.3 6/09 81.94 9/14 97.56 10/20 95.16 10/28 97.64 11/24 95.8 3/31 

98.14 6/09 102.2 9/14 92.76 10/20 98.3 10/28 101.5 11/24 96.48 4/01 

100.3 6/09 99.08 9/14 1oo.n 10/20 99.74 10/28 82.36 11/25 98.2 4/01 

101.2 6110 87.66 9114 95.68 10/20 68.78 10/28 80.28 11/25 105.26 4/01 

102.18 6/10 87.7 9114 99.08 10/21 99.04 10/28 80.04 11/25 90.14 4/01 

100.94 6/10 86.52 9/14 71.02 10/21 n.3 10/28 99.8 11/25 107 5/04 

102.64 6/10 98.88 9/14 90.14 10/21 95.64 10128 83.52 11/25 114.4 5/04 

98.02 6/17 84.42 9114 93.6 10/21 101.18 10/28 81.98 11/25 101.4 5/04 

100.6 6/17 87.66 9/14 86.24 10/21 76.74 10/29 75.36 11/25 101.8 5/04 

94.58 6/17 102.3 9/14 99 10/21 77.92 10/29 99.06 11/25 108.2 5/04 

100.52 6117 86.52 9/14 81.4 10/21 80.92 10/29 112.84 11/25 100.6 5/19 

95.16 6/17 98.82 9/14 86.2 10/21 75.82 10/29 99.84 11/25 104.6 5119 

94.76 6/17 95.22 9114 88.02 10/21 81.28 10/29 87.24 11/25 93 5/19 

97.34 6/17 95.96 9114 91.92 10/21 93.86 10/30 95.96 11/30 141.2 5/20 

93.9 6/17 93.54 9/14 89.44 10/21 82.76 10/30 115.32 11/30 102 5/20 

94.94 6/17 84.12 9/14 95.84 10/21 87.98 10/30 88.96 11/30 98 5/20 

101.56 6/17 87 9114 91.74 10/21 86.18 10130 92.36 11/30 101.2 5/20 

101 6/17 91.22 9/14 88.92 10/21 78.14 10/30 96.44 11/30 98 5/29 

100.24 6/17 93.2 9/14 92.54 10/21 82.02 10/30 88.98 11/30 98 5/29 

98.06 6/17 110.22 9/18 91.74 10/21 84.82 10/30 89.42 11/30 96 5/29 

94.8 6/17 111.14 9/18 97.22 10/21 85.9 10/30 96.02 11/30 96.2 5/29 

t'J 100.46 6/17 95.32 9/21 92.8 10/21 90.18 11/03 94.4 11/30 100.8 5/29 

I 101.16 6/17 83.52 9/21 82.7 10/23 93.86 11103 91.6 11/30 96.8 5/29 

...... 99.5 6/17 100.12 9/21 95.26 10/23 87.68 11103 90.38 11/30 100.4 5/29 

"" ~ 104.6 8118 81.76 9/21 85.34 10/23 86.2 11103 95.04 11130 102.8 5/29 

102.6 8/18 94.76 9121 98.6 10/23 84.18 11103 95.74 11130 101.6 5/29 

100.6 8118 82.24 9/21 98.6 10/23 75.56 11103 98.4 11130 141.2 5!29 



tzj 
I ..... 

C11 
00 TABLE E-IV (cont) 

*********•····-···········-· 4-Branofluorobenzene (cont) 4-Bromofluorobenzene (cont) 4-BrOIIIOfluorobenzene <cont) 4-BrOII'Ofluorobenzene (cont) 1,2-Dichloroethane d4 PTGC 
EM-9 Volatile Surrogate 72.14 8/27 106.1 9/14 101.2 10/19 113.72 11/18 EPA S'J-846 Limits: 76 - 114 X in \.later 72.98 8/27 124.72 9/14 98.58 10/19 109.18 11/18 <cant) 63.66 8/27 125.32 9/14 100.5 10/19 86.28 11/18 Result Uncer. Date 68.18 8!27 118.26 9/15 103.44 10/19 113.74 11!18 .............................. 

69.84 8/27 124.36 9/15 100.38 10/19 104.92 11/18 81.64 1/27 76.8 8/27 123.66 9/15 104.04 10/19 107.46 11/18 80.5 1/30 4-Brcaofluorobenzene (cant) 69.78 8!27 114.68 9/15 107.02 10/19 117.52 11/18 83.62 1/30 76.66 8!27 103.3 9/15 105.46 10/19 114.54 11/18 89.32 1/30 102 5/29 81.02 8/27 116.28 9!15 98.74 10/19 117.18 11/18 80.66 1/30 98.4 5!29 66.6 8/27 121.64 9!15 103.14 10/19 110.18 11/18 80.82 1/30 97.6 5/29 77.58 8/27 111.56 9/15 109.22 10/20 112.1 11/18 86.12 1/30 95.2 5/29 76.18 8/27 102.98 9!15 126.48 10/20 116.26 11/18 104.44 2/12 98 5/29 77.1 8!27 126.18 9/16 124.6 10/20 108.84 11/18 96.82 2/12 96.8 5/29 75 8/27 128.14 9/16 114.96 10/20 113.38 11!18 85.74 2/19 107.16 5/29 80.24 8!27 122.08 9/16 134.54 10/20 78.48 11/18 78.62 2!19 99.4 6/01 69.5 8!27 129.64 9!16 131.44 10/20 110.36 11/18 78.84 2/19 100.6 6!01 73.96 8!27 115.22 9/16 116.16 10/20 114.44 11!18 82.56 2/19 101.4 6/01 105.62 8!31 124.24 9/16 114.44 10/20 112.7 11/18 78.94 2!19 101 6/01 99.88 8/31 105.28 9/16 103.56 10/21 114.34 11!18 80.46 2!19 99.6 6/01 111.4 8/31 114.26 9/16 96.06 10/21 108.44 11/18 90.3 2/19 100.6 6/01 106.3 8{31 119.04 9{16 87.38 10/21 116.02 11/18 82.86 2/19 98.8 6/01 105.74 8/31 110.14 9/18 92.04 10/21 112.58 11/18 108.26 3!23 99 6{01 93.48 8/31 104 9/18 72.88 10/21 109.82 11/18 75.6 3{23 100.2 6/01 105.2 8/31 87.62 9/18 92.24 10/21 93.96 11118 98.2 3/30 104.6 6{01 112.04 8/31 118.96 9/18 96.04 10/21 113.4 11/18 94.8 3!30 95.4 6/01 111.4 8/31 107.54 9/18 116.92 10/21 106.36 11/18 92.8 3{30 100.4 6/01 116.04 8{31 101.68 9{18 91.94 10/21 88.82 11/19 97.8 3{30 124.42 6!09 117.4 8/31 121.2 9{18 96.58 10/21 106.02 11/19 109.4 3/31 113.58 6{09 106.1 8/31 123.66 9{18 88.9 10/21 106.48 11/19 102.2 3/31 109.44 6{09 108.24 8{31 117.06 9/18 118.22 10/21 107.86 11/19 98.2 3{31 124.54 6{09 107.2 9/01 122.16 9/18 89.64 10!21 111.38 11{19 109.6 3{31 128.64 6{09 111.6 9{01 120.18 9{18 94.48 10/21 109.28 11!19 108.6 3/31 98 6/09 108.8 9{01 101.46 9{18 108.18 10/21 108.44 11/19 90.38 4{01 107.48 6/16 108.8 9/01 121.92 9/18 80.74 10/21 106.6 11/19 92.48 4/01 107.56 6/16 100.6 9/01 123.06 9/18 84.36 10/21 113.04 11/19 85.36 4!01 100.94 6/16 102.8 9{01 124.62 9/18 84.42 10/21 111.48 11/19 85.96 4/01 93.02 6/16 107.4 9/01 88.06 9/18 86.38 10!21 25.5 11/19 157.2 5/04 103.86 6{16 123.22 9{03 119.7 9{18 97.66 10/21 33.08 11!19 99 5/04 96.22 6/16 124.36 9{03 104 9/18 98.3 10!21 20.5 11/19 130.4 5{04 92.72 6/16 119.76 9{03 102.36 9/18 96.1 10/21 22.02 11/19 111.6 5{04 94.12 6/16 124.04 9{03 103.86 9{18 97.28 10/21 24.08 11/19 138.2 5/04 94.82 6/16 103.2 9{03 103.3 9{18 103.66 10!22 19.38 11/19 104.4 5{19 100.62 6{16 118.14 9{03 126.38 9!18 98.64 10/22 23.74 11/19 97.8 5!19 100.44 6/16 124.72 9{03 121.52 9/18 91.94 10/22 23.5 11/19 104.2 5/19 98.72 6/16 128.66 9/03 121.86 9/18 98.64 10/22 103.52 11!24 99.2 5/20 90.66 6/16 126.38 9!03 122.08 9/18 100.12 10/22 114.6 11/24 101 5!20 89.72 6/16 117.86 9!03 118.68 9/18 88.1 10/28 103.46 11/24 98.8 5/20 90.4 6/16 118.46 9/10 121.72 9!18 96.48 10/28 106.54 11/24 98.6 5!20 92.34 6{16 99.78 9/10 124.2 9{18 91.54 10/28 100.9 11/24 103.4 5/29 94.54 6/16 118.18 9/10 102.92 10/14 96.3 10/28 105.32 11!24 101.64 5/29 95.02 6/16 119.3 9/10 104.62 10/14 106.24 10/28 100.92 11/24 104.2 5{29 95.92 6/16 119.24 9/10 101.72 10/14 98.28 10/28 105.04 11/24 101.4 5/29 101.04 6/19 116.4 9!10 104.32 10!14 93.32 10/28 103.92 11/24 101 5/29 100.14 6/19 112.04 9{10 100.16 10/14 74.8 10/28 119.22 12/01 102.32 5/29 110.4 8/06 120.34 9/10 103.88 10{14 94 10/28 119.54 12/01 99.2 5/29 107.8 8{06 119.16 9/10 104.8 10/14 87.06 10/28 119.32 12/01 102.8 5/29 110 8/06 109.34 9!11 97.14 10!14 87.98 10/28 122.3 12/01 101 5/29 94.3 8/06 105.18 9/11 96.42 10/14 77.74 10/28 121.28 12/01 99 5/29 108.4 8/06 112.38 9/11 118.32 10!14 97.98 10/30 99.28 12/01 105.8 5/29 112.4 8/06 107.94 9{11 109.86 10/14 103.12 10/30 126.76 12/01 107.6 5{29 111.6 8/06 111.46 9{11 114.08 10/14 98.72 10/30 109.84 12/07 101.2 5/29 115.2 8/11 91.58 9/11 104.14 10/14 97.4 10/30 109.24 12/07 106.8 5/29 91 8{11 111.38 9{11 104.62 10/14 91.22 11/04 99.98 12/07 94.4 5/29 111.6 8/11 109.68 9/11 108.38 10/14 105.32 11/04 110.14 12/07 102 5/29 114.6 8/11 113.8 9/11 111.06 10/14 91.14 11/04 111.78 12/07 101.6 5{29 107.6 8/11 109.32 9{14 114.16 10{14 78.44 11/16 110.14 12/07 105.6 6/01 110.4 8/11 104.52 9{14 107.3 10{15 92.5 11/16 107.26 12/07 104.8 6{01 108.2 8{11 105.24 9/14 99.38 10/15 80.74 11/16 90.5 12!07 100 6/01 > 108.6 8/11 99.52 9{14 98.28 10/15 81.94 11/16 111.74 12/07 101.4 6{01 'tl 111.6 8/11 107.74 9/14 100.74 10/15 80.08 11/16 112.04 12!07 100 6/01 'tl 

'" 
110.8 8/11 88.68 9/14 119.52 10{15 89.24 11/16 112.86 12/07 102 6/01 ::! 111.2 8/11 108.8 9{14 94.62 10/19 79.26 11/16 91.42 12/09 97.8 6/01 0. 98.6 8/11 97.26 9{14 102.04 10{19 88.36 11/16 89.92 12/09 102.2 6/01 x· 107.4 8/11 123.3 9{14 98.04 10{19 82.42 11/16 78.92 12/09 103 6/01 

tzj 108.2 8/11 126.04 9{14 100.5 10{19 88.34 11/16 104.6 6/01 106.6 8/11 107.14 9/14 101.4 10/19 115.14 11/18 105.8 6/01 103.8 8/12 122.9 9/14 104.66 10{19 106.88 11/18 102.2 6{01 78.66 8!27 125.3 9{14 84.6 10{19 111.5 11/18 84.36 6/09 
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t'J ·····-·········-······-···· 1 ,2·Dichloroethane d4 (cant) 1 ,2-Dichloroettume d4 (cont) 1,2-0ic:hloroethane d4 (cont) 1,2-0ichloroethane d4 (cont) Toluene d8 Ccont) 

EM·9 Yolati le Surrogate 96.S6 8/31 102.14 9/16 129.S6 10/21 107.42 11/18 87.92 2/19 
in Yater 100.24 8/31 100.36 9/18 132.08 10/21 114.46 11/18 90.66 3/23 
(cont) 98.98 8/31 99.08 9!18 148.18 10/21 104.04 11/18 93.62 3/23 

9S.2 8/31 97.68 9/18 13S.9 10/21 99.02 11/18 9S.2 3/30 .........•............••....•. 99.76 8/31 103.12 9!18 133.32 10/21 92.32 11/18 97 3/30 
87.18 8/31 10S.7 9!18 138.S 10/21 100.38 11/18 98 3/30 

1,2-Dichloroethane d4 (cont) 90.42 8/31 108.04 9/18 92.2 10/21 21.34 11/19 101.2 3/30 
97.4 8/31 106 9/18 126.46 10/21 22.98 11/19 97.6 3/31 

106.34 6/09 99.62 8/31 101.26 9/18 128.32 10/21 19.16 11/19 100.6 3/31 
10S.68 6/09 97.82 8/31 104.28 9/18 144.94 10/21 22.3 11/19 102.8 3/31 
100.68 6/09 93.2 9/01 103.26 9!18 133.S4 10/21 21.S2 11/19 98.8 3/31 
112.68 6/09 10S.8 9/01 97.46 9/18 136.56 10/21 10.46 11/19 98.2 3/31 
102.72 6/09 91 9/01 9S.94 9/18 151.32 10/21 20.46 11/19 95.74 4/01 
94.04 6/16 96.4 9/01 101.6 9/18 130.72 10/21 21.86 11/19 95.42 4/01 
91.48 6/16 94.4 9/01 98.28 9/18 131.06 10/21 104.02 11/19 98.86 4/01 
94.S4 6/16 94 9/01 94.72 9/18 105.44 10/21 100.02 11/19 98.44 4/01 

10S.62 6/16 96.4 9/01 97.32 9!18 148 10/21 100.6 11/19 109.2 5/04 
94.02 6!16 10S.14 9!03 98.14 9/18 115.14 10/21 101.86 11/19 103.4 5/04 
94.02 6/16 106.3 9/03 100.62 9!18 139.58 10/21 101.94 11/19 104.2 5/04 

102.7 6/16 106.18 9/03 96.9 9/18 137.34 10/21 106.48 11/19 107.6 5/04 

100.32 6/16 105.88 9/03 9S.46 9/18 163.12 10/21 99 11/19 10S.8 5/04 
97.14 6/16 109.68 9!03 91.3 9/18 122.32 10/22 102.08 11/19 100 5/19 

88.98 6/16 107.98 9!03 94.S4 9/18 12S.88 10/22 99.16 11!19 100.2 5!19 

106.88 6/16 110.18 9!03 92.32 9!18 122.32 10/22 103.S8 11/19 99 5!19 

100.82 6/16 111.08 9!03 93.96 9/18 106 10/22 97.08 11/24 101.4 5/20 

8S.22 6/16 100.28 9!03 95.48 9/18 116.16 10/22 99.2 11/24 98.4 5/20 

93.36 6!16 102.26 9/03 93.7 9!18 109.92 10/28 92.78 11/24 102 5/20 

100.94 6/16 102.24 9!10 90.56 9!18 139.48 10/28 93.1 11/24 100 5/20 

8S.64 6/16 104.56 9/10 94.28 9/18 118.3 10/28 109.94 11/24 102.8 5/29 

106.08 6/16 99.8 9/10 95.74 10/14 108.38 10/28 97.16 11/24 101 5/29 

89.66 6/16 9S.98 9/10 94.84 10!14 80.16 10/28 100.34 11/24 107 5/29 

94.64 6/16 103.42 9/10 97.82 10/14 11S.34 10/28 108.18 11/24 100.4 S/29 

100.46 6/19 104.52 9/10 98.36 10/14 110.24 10/28 113.46 11/24 103.2 5/29 

98.38 6/19 101.94 9/10 100.6 10!14 103.04 10/28 101.06 12/01 99.2 5/29 

108 8/06 101.1 9/10 105.7 10/14 104.2 10/28 9S.32 12/01 103.8 5/29 

108 8/06 97.S 9/10 9S.3 10/14 102.1 10/28 100.04 12/01 99.02 5/29 

103 8/06 92.96 9/11 98.72 10/14 121.32 10/28 90.54 12/01 100.8 5/29 

106.8 8/06 83.S8 9/11 100.08 10/14 123.8 10/28 9S.4 12/01 98.4 5/29 

96.6 8/06 84.54 9/11 100.86 10/14 227.1 10/30 97.58 12/01 102 5/29 

79.8 8!06 92.1 9!11 100.22 10/14 115.34 10/30 98.96 12/01 103.8 5/29 

104.8 8/06 87.8 9/11 98.16 10/14 180.32 10/30 81.02 12/07 103.6 5/29 

102.2 8/11 90.6 9/11 93.86 10/14 209.56 10/30 100.9 12/07 107 5/29 

104 8/11 8S.72 9!11 98.86 10/14 137.36 11/04 101.66 12/07 101.72 5/29 

100.8 8!11 89.98 9/11 97.66 10/14 117.82 11/04 104.68 12/07 107.8 5/29 

102.6 8!11 89.02 9/11 98.24 10/14 138.52 11/04 98.92 12/07 106.4 5/29 

104 8/11 96.74 9/14 98.92 10/14 96.9 11/16 103.06 12/07 99.2 6/01 

107.8 8/11 9S.54 9/14 148.48 10/15 112.96 11/16 101.4 12/07 99.2 6/01 

105.4 8/11 10S.7 9/14 107.14 10/1S 116.1 11!16 104.72 12/07 101.2 6/01 

101 8/11 97.36 9/14 106.46 10/15 152.56 11/16 98.92 12/07 99.2 6/01 

112.8 8/11 101.28 9/14 184.32 10/15 126.66 11/16 112.26 12/07 104 6/01 

116.8 8/11 100.28 9/14 141.94 10/15 131.48 11!16 105.6 12/07 104.4 6/01 

98.6 8/11 101.32 9/14 98.22 10/19 126.96 11/16 179.S8 12/09 100.2 6/01 

94 8/11 109.52 9/14 104.86 10!19 122.64 11/16 103.2 12/09 101.2 6/01 

99.6 8/11 107.24 9/14 106.84 10/19 147.34 11/16 134.72 12/09 99.8 6/01 

111.4 8/11 110.02 9/14 102.24 10/19 1S1. 76 11/16 102.8 6/01 

109.8 8/11 107.92 9/14 108.42 10/19 101.9 11/18 100.6 6/01 

98.2 8!12 100.88 9/14 106.94 10/19 107.64 11/18 Toluene d8 PTGC 102.4 6/01 

148.68 8/27 98.94 9/14 107.48 10!19 107.24 11/18 99.98 6/09 

138.6 8/27 101.16 9/14 99.02 10!19 104.14 11/18 EPA S\1·846 Limits: 88 · 110 X 87.18 6!09 

130.92 8/27 103.66 9!14 101.88 10/19 101.82 11!18 84.62 6/09 

129.44 8/27 103.4 9!14 96.8 10/19 112.08 11/18 Result Uncer. Date 87.34 6{09 

143.98 8/27 113.56 9/1S 99.96 10/19 109.2 11!18 85.88 6/09 

141.88 8!27 108.18 9t1S 98.26 10/19 104.4 11/18 87.32 1/27 89.76 6!09 

124.78 8/27 113.2 9/15 97.34 10/19 103.08 11/18 94.44 1/30 102.9 6/16 

149.04 8/27 108.04 9/15 99.16 10/19 108.84 11/18 90.98 1/30 92 6/16 

107.38 8/27 11S.2 9!15 99.86 10/19 102.82 11/18 92.58 1/30 101.06 6/16 

145.42 8/27 112.1 9/15 97.02 10/19 109.3 11/18 93.12 1/30 104.16 6/16 

1S7.12 8/27 109.74 9/1S 98.44 10/19 106.S2 11/18 92.28 1/30 104.64 6/16 

168.3 8/27 101.62 9{15 102.36 10/20 109.9 11/18 92.92 1/30 103.98 6/16 

165.2 8/27 110.54 9/15 95.82 10/20 108.4 11/18 105.54 2/12 104.66 6{16 

144.34 8/27 89.34 9/16 116.08 10/20 107.42 11/18 98.46 2/12 103.86 6{16 

t'J 133.8 8/27 102.26 9/16 111.5 10/20 98.88 11/18 90.24 2/19 104.68 6/16 

' 
148.36 8/27 109.02 9/16 115.06 10/20 100.42 11/18 88.32 2/19 105.26 6/16 

.... 129.46 8!27 107.46 9/16 70.22 10/20 112.68 11/18 89.28 2/19 103.34 6/16 

en 1S2.88 8!27 102.06 9/16 116.4 10/20 10S.64 11!18 88.48 2/19 105.44 6/16 
co 9S.12 8/31 108.9 9{16 122.5 10/20 106.86 11{18 90.74 2/19 103.7 6/16 

98.52 8/31 106.64 9!16 154.68 10/21 122.52 11/18 83.22 2/19 101.66 6/16 

92.78 8/31 108.76 9/16 146.68 10/21 107.74 11/18 87.24 2{19 98.72 6/16 
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.............................. 
EM 4 9 Volatile Surrogate 

in Water 
(cant) ........•..................... 

Toluene d8 (cont) 

100.86 6/16 
101.44 6/16 
103.14 6/16 
106.52 6/16 
105.28 6/19 
102.42 6!19 
102 8/06 
101.8 8!06 
100 8/06 
97.8 8/06 
99.6 8/06 
99.8 8/06 
98.8 8/06 
96.2 8/11 
98.4 8/11 

104 8/11 
98.6 8/11 

101.4 8/11 
99.2 8/11 

104.8 8/11 
105.2 8/11 
104.8 8!11 
99.6 8/11 

104.2 8/11 
99.8 8/11 

100.2 8/11 
102.4 8/11 
104 8/11 
96.6 8/12 
86.96 8/27 
87.04 8/27 
83.56 8/27 
90.42 8/27 
91.26 8/27 
84.36 8/27 
87.96 8/27 
86.78 8/27 
86.58 8/27 
86.46 8/27 
89.02 8/27 
86 8/27 
86.7 8/27 
86.86 8/27 
88.58 8/27 
98.04 8/27 
85.56 8/27 
84.n 8/27 

108 8/31 
101.16 8/31 
100.54 8/31 

Toluene d8 (cont) Toluene d8 (cont) 

103.1 8/31 100.66 
95.8 8/31 102.36 
97.08 8/31 103.7 
99.5 8/31 104.56 
92.62 8/31 105.36 
99.92 8!31 104.78 
98.8 8/31 105.86 
98.74 8/31 102.68 

102.28 8!31 103.3 
96.62 8/31 105.08 

100.6 9/01 100.78 
93.4 9/01 103.16 

103 9/01 95.36 
99.6 9/01 97.66 
98.8 9/01 97.74 
95.8 9/01 101.68 
99.4 9/01 101.52 
99.42 9/03 95.14 

107.86 9/03 101.6 
97.78 9/03 100.16 

100.52 9/03 99.14 
102 9/03 93.76 
100.48 9/03 95.26 
95.42 9/03 92.32 

104.28 9/03 96.4 
98.94 9/03 104.14 
95.6 9/03 93.96 
95.24 9/10 99.32 
94.76 9/10 96.52 
95.32 9/10 102.94 
92.92 9/10 96.24 
96.7 9/10 101.22 
93.94 9!10 102.08 
94.62 9/10 101.42 
97.86 9/10 103.8 
95.34 9/10 99.26 
98.88 9/11 105.14 
97.3 9!11 100.56 

101.6 9/11 102.58 
99.28 9/11 110.22 

100.1 9/11 97.48 
97.76 9/11 96.66 

100.7 9/11 99.88 
99.42 9/11 98.74 
94.96 9/11 98.02 

103.1 9/14 97.6 
101.84 9/14 98.74 
102.92 9/14 99.28 
104.52 9/14 97.9 
99.52 9/14 98.32 
98.54 9/14 103.76 

100.78 9/14 105.02 
102.42 9/14 102.68 
98.74 9/14 99.38 

103.42 9/14 98.18 
101.98 9/14 98.96 
99.34 9/14 101.92 

100.66 9/14 100.4 
98.9 

TABLE E-IV (cont) 

Toluene d8 (cont) Toluene d8 (cont) Toluene d8 (cont) 

9!14 104.06 10/14 83.82 10!21 95.02 11/18 
9/14 100.42 10!14 85.36 10/22 99.54 11!18 
9/14 100.88 10/14 90.54 10/22 98.2 11/18 
9/15 99.48 10/14 85.36 10/22 100.38 11/18 
9!15 98.14 10/14 92.4 10/22 97.08 11/18 
9/15 98.24 10/14 86.96 10/22 97.48 11/18 
9!15 96.18 10/14 n.12 10/28 98.38 11/19 
9/15 70.7 10!15 91.9 10/28 98.38 11/19 
9!15 92 10/15 85.18 10/28 98.68 11/19 
9!15 90.8 10/15 83.32 10/28 97.76 11!19 
9!15 82.06 10/15 59.16 10/28 97.12 11/19 
9/15 80.66 10/15 88.46 10/28 98.96 11!19 
9!16 102.04 10/19 n.06 10/28 100.62 11!19 
9/16 100.n 10!19 66.86 10/28 98.22 11/19 
9/16 103.96 10!19 85.28 10/28 100.34 11/19 
9!16 99.68 10/19 100.58 10/28 97.54 11/19 
9/16 99.12 10!19 86.06 10/28 20.26 11!19 
9!16 98.2 10/19 89.04 10/28 20.02 11/19 
9/16 98.44 10!19 79.56 10/30 19.46 11/19 
9!16 99.44 10/19 78.6 10/30 19.42 1 1!19 
9/16 99.78 10/19 78.1 10/30 19.8 11!19 
9/18 1o1.n 10/19 90.48 10/30 19.66 11/19 
9/18 94.86 10/19 89.72 11/04 19.66 11/19 
9/18 100.56 10!19 85.84 11/04 20.48 11!19 
9/18 100.22 10/19 87.92 11/04 105.78 11/24 
9/18 99.52 10/19 92.82 11/16 96.38 11/24 
9!18 94.9 10/19 82.04 11!16 97.82 11/24 
9/18 106.n 10/19 88.82 11/16 102.46 11/24 
9/18 99.66 10/19 86 11/16 95.78 11/24 
9/18 99.1 10/20 93.8 11/16 97.5 11/24 
9!18 100.08 10/20 83.4 11!16 104.1 11/24 
9/18 100.9 10!20 90.04 11/16 98.64 11/24 
9/18 99.06 10/20 88.62 11/16 98.52 11/24 
9/18 104.7 10!20 93.7 11/16 98.5 12/01 
9/18 93.16 10/20 95.96 11/16 99.74 12/01 
9/18 97.32 10/20 97.24 11/18 100.24 12/01 
9/18 97.66 10/20 98.62 11/18 102.64 12/01 
9/18 95.48 10/21 100.88 11!18 99.84 12/01 
9/18 83.92 10/21 101.8 11/18 99.38 12/01 
9/18 92.12 10/21 101.8 11/18 98.3 12/01 
9!18 82.26 10/21 100.06 11/18 103.14 12/07 
9/18 88.26 10/21 99.n 11/18 103.3 12/07 
9/18 87.32 10/21 99.2 11/18 102.06 12/07 
9!18 89.46 10/21 98.58 11/18 104.58 12/07 
9!18 94.58 10/21 96.8 11/18 100.02 12/07 
9/18 79.84 10/21 100.28 11/18 102.34 12/07 
9/18 90.02 10/21 98.18 11/18 100.9 12/07 
9/18 78.32 10/21 100.14 11/18 99.5 12/07 
9!18 96.26 10/21 100.2 11/18 99.5 12/07 

10/14 82.22 10/21 98.82 11/18 104.38 12/07 
10/14 86.18 10/21 98.28 11/18 93.32 12/07 
10/14 88.18 10/21 103.54 11/18 87.24 12/09 
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TABLE E-VI 

REFERENCES FOR INDIVIDUAL CERTIFIED VALUES IN QUALITY ASSURANCE MATERIALS MEASURED BY EM-9 IN 1992 

Code _!_ Reference 

75NBS 03 National Bureau of Standards, Certificate of Analysis, SRM 4350, Environmental Radioactivity 
Standard: River Sediment (1975). 

78NBS 08 National Bureau of Standards, Report of Investigation, Research Material 45b, Homogeneous River 
Sediment for Radioactivity Measurements (1978). 

79PAC 01 Packard Instrument Company, Tritium standard certified against NBS reference material, Downer's 
Grove, Illinois, (1979). 

80EML 01 Environmental Measurements Laboratory, Private Communication (1980). 

81EPA 01 Environmental Protection Agency, EPA Water Pollution Quality Control Samples, EMSL, Cincinnati 
(1981). 

81H-8 03 IBID., Assumption of Natural Isotopic Abundance for Uranium (1981). 

81NBS 01 National Bureau of Standards, Certificate of Analysis, SRM 4353, Environmental Radioactivity, 
Rocky Flats Soil No. 1 (1981). 

81NBS 02 National Bureau of Standards, Certificate of Analysis, SRM 4350B, Environmental Radioactivity, 
River Sediment (1981). 

81NBS 03 National Bureau of Standards, Certificate of Analysis, SRM 278, Obsidian Rock (1981). 

82EPA 01 Environmental Protection Agency, Quality Control Samples for Water Pollution, EMSL, Cincinnati 
( 1982). 

82NBS 11 National Bureau of Standards, Certificate of Analysis, SRM 1645, River Sediment (Revised) (1982). 

83NBS 02 National Bureau of Standards, Certificate of Analysis, SRM 1566, Oyster Tissue (1983). 

84ADA 01 W. H. Adams, HSE-9 In-House Quality Control Standard for pH, TDS, and Conductivity, Standard 
Methods, 15th Edition, p. 29 (1984). 

84EML 01 Environmental Measurements Laboratory, Quality Assessment Program, Department of Energy, New York 
(1984). 

84EPA 02 

84NBS 05 

85CAN 01 

85GAU 01 

85NBS 11 

86DAL 01 

86EPA 01 

86EPA 02 

86GAU 01 

86NBS 07 

86WIL 01 

87EPA 02 
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Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Cincinnati (1984). 

National Bureau of Standards, Certificate, SRM 1643B, Trace Elements in Water (1984). 

Canadian Certified Reference Materials Project, Revised Certificates of Analysis, DL-1a, DH-1a, 
BL-4a, BL-5, and S0-1 thru S0-4 (1985). 

M. A. Gautier, HSE-9 In-House Quality Assurance Samples, Miscellaneous Samples (1985). 

National Bureau of Standards, Certficate of Analysis SRM 1633a, Trace Elements in Coal Fly Ash 
(1985). 

J. L. Dalton and W. S. Bowman, "Vegetative Radionuclide Reference Materials," National Uranium 
Tailings Program report NUTP-4E, CANMET (1986). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Las Vegas (1986). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Cincinnati (1986). 

M. A. Gautier, HSE-9 In-House Quality Assurance Samples, Miscellaneous Samples (1986). 

National Bureau of Standards, Certificate of Analysis, SRM 2689, 2690, and 2691, Coal Fly Ashes 
( 1986). 

M. C. Williams, HSE-9 In-House Quality Assurance Samples Prepared at TA-50 (1986). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Cincinnati (1987). 
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TABLE E-VI (cont) 

Code ~ Reference 

87GAU 03 M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from NBS Traceable Materials (1987). 

87GAU 04 M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from EPA Traceable Materials (1987). 

87GLA 01 

88EPA 01 

88EPA 02 

88GAU 01 

88GAU 02 

88GAU 03 

88NBS 01 

89EPA 01 

89EPA 02 

89GAU 01 

89GAU 02 

89GAU 04 

89GLA 02 

89GLA 03 

89GLA 04 

89MON 01 

90EPA 02 

90FIL 01 

90GAU 01 

90GAU 02 

90GAU 03 

90GAU 04 

90GLA 01 

91EPA 02 

91GAU 01 

91GAU 02 

91GAU 03 

91GAU 04 

E-166 

E. S. Gladney, B. O'Malley, 1. Roelandts, and T. E. Gills, Compilation of Elemental Concentration 
Data for NBS Clinical, Biological, Geological and Environmental Standard Reference Materials, NBS 
Special Publication 260-111 (1987). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Las Vegas (1988). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Cincinnati (1988). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Miscellaneous Samples (1988). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from Fisher, Spex, and Alfa 
Products Certified Reference Solutions (1988). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from NBS Traceable Materials (1988). 

National Bureau of Standards, Certificate of Analysis, SRM 2704, Buffalo River Sediment (1988). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Las Vegas (1989). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Cincinnati (1989). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Miscellaneous Samples (1989). 

M. A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from Fisher, Spex, and Alfa 
Products Certified Reference Solutions (1989). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from EPA Traceable Materials (1989). 

E. S. Gladney and I. Roelandts, 1988 Compilation of Elemental Concentration Data for USGS 
Geochemical Exploration Reference Materials GXR-1 to GXR-6, Geostandards Newsletter, in press (1989). 

E. S. Gladney and I. Roelandts, 1988 Compilation of Elemental Concentration Data for CCRMP Soils S0-1 
to S0-4, Geostandards Newsletter, 13: 217-268. 

E. S. Gladney, Interim Calculations of Compiled Value from SRMS Literature Database (1989). 

J. D. Montoya, HSE-9 In-House Quality Assurance Samples Prepared at TA-50 (1989). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Cincinnati (1990). 

T.D. Filer, HSE-9 In-house Quality Assurance Sample Prepared at TA-50 (1990). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Miscellaneous Samples (1990). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from Fisher, Spex, MCB, and Alfa 
Products Certified Reference Solutions (1990). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from NBS Traceable Materials (1990). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from EPA Traceable Materials (1990). 

E. S. Gladney and I. Roelandts, 1988 Compilation of Elemental Concentration Data for CCRMP Reference 
Rock Samples SY-2, SY-3, and MRG-1, Geostandards Newsletter, in press (1990). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Cincinnati (1991). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Miscellaneous Samples (1991). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from Fisher, Spex, and Alfa 
Products Certified Reference Solutions (1991). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from NIST Traceable Materials (1991). 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from EPA Traceable Materials (1991). 
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Code .....!L 

91GAU 05 

91GLA 01 

91MGB 01 

91NBS 04 

92DOE 01 

92EML 01 

92EPA 01 

92GAU 01 

92GAU 02 

92GAU 03 

92GAU 04 

92GAU OS 

92PAT 01 

93GAU 02 

93GAU 03 
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TABLE E-VI (cont) 

Reference 

M.A. Gautier, HSE-9 In-House Quality Assurance Samples, Prepared from CCRMP Traceable Materials (1991). 

E. S. Gladney, Interim Calculations of Compiled Value from SRMS Literature Database <1991). 

M. G. Bell, HSE-9 ICPMS In-House Quality Assurance Sample Prepared at TA-50 (1991). 

National Institute of Standards and Technology, Certificate of Analysis, SRM 1643c, Trace Elements 
in Water (1991). 

Department of Energy Beryllium Round Robin, Quality Assurance Samples (1992). 

Environmental Measurements Laboratory, DOE-QAP Quality Assurance Program (1992). 

Environmental Protection Agency, Quality Assurance Check Samples, EMSL, Las Vegas (1992). 

M.A. Gautier, EM-9 In-House Quality Assuarance Samples, Miscellaneous Samples (1992). 

M.A. Gautier, EM-9 In-House Quality Assurance Samples, Fisher, Spex, Alfa Products, and Inorganic 
Ventures Certified Reference Solutions (1992). 

M.A. Gautier, EM-9 In-House Quality Assurance Samples, Prepared from NIST Traceable Materials (1992). 

M.A. Gautier, EM-9 In-House Quality Assurance Samples, Prepared from EPA Traceable Materials (1992). 

M.A. Gautier, EM-9 In-House Quality Assurance Samples, Prepared from CCRMP Traceable Materials (1992). 

Proficiency Analytical Testing Program, National Institute for Occupational Safety and Health (1992). 

M.A. Gautier, EM-9 In-House Quality Assurance Samples, Fisher, Spex, Alfa Products, and Inorganic 
Ventures Certified Reference Solutions (1993). 

M.A. Gautier, EM-9 In-House Quality Assurance Samples, Prepared from NIST Traceable Materials (1993). 
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Appendix F 
F-7 



F-8 

1.5 

1.4 

1.3 ------------------------UCL 

1.2 

1.1 ~ J 1i 
1.o+---~I.---.. --I-..<t+--f~t-m--~-

o.9 I f 
0.8 

0.7 --------------- -r------- LCL 

0.6 

0.5~----.-----.-----r----.-----.-----, 

1988 1989 1990 1991 1992 

Chromium in Silicates 

1.5 

1.4 
1.3 ----------- .... ------------UCL 

1.2 

1.1 

1.0+--"P-t!--..-~---.--j-----,.----

0.9 ± "' 
0.8 n 
o.7 ------------------------LCL 

0. 6 

0.5~----,-----,-----.----r------.-----, 

1988 1989 1990 1991 1992 

Copper in Silicates 

1.5 

1.4 

1.3 ------------------------UCL 

1.2 

1.1 

~ ~ T 

1. o+---'%--!---"%1---4 ----:-'i.~J!.----r-.L--

0.9 e 

0.8 .. 
o.7 ------------------------ LCL 

0.6 

0.5-t-----.-----.-----r----.-----.-----, 
1988 1989 1990 1991 1992 

Europium in Silicates 

1.5 

1.4 

1.3 -------------- -tr--- ...,._--- UCL 

1.2 

1.1 

1.01---~w-----------±-----~~--
~------

0.9 

0.8 

0.7 ------------------------~L 

0.6 

0.5~----,-----.-----r----.-----.-----, 

1.5 

1.4 

1988 1989 1990 1991 1992 

Cobalt in Silicates 

1.3 ----------- ------------UCL 

1.2 

1.1 t 
1.0-t---,----------,1:-----'I'F.l:'-------

ii ! 
0.9 

0.8 m 

0.7 ------------------------~L 

0.6 

0 .5~--,.-----.----,.---,----,---. 

1.5 

1.4 

1.3 

1.2 

1.1 

1988 1989 1990 1991 1992 

Dysprosium in Silicates 

---------------~--------UCL 

1.o+--------lt~~-----:;:I---
o.9 I 
0.8 

0.7 ------------------------ LCL 

0.6 

0.51------.-----.-----.-----.-----.-----, 
1988 1989 1990 1991 1992 

Gallium in Silicates 

Fig. F-1. (cant) 

Appendix F 



1.5 

1.4 

1.3 ------------------------UCL 

1.2 

1.1 
._!. I 1 I 

1.0,_--~ .. ~--------~~----------~------
j. 

0.9 

0.8 

0.7 ------------------------LCL 

0.6 

0.5,_----.-----r-----,----,r----.-----, 
1988 1989 1990 1991 1992 

Hafnium in Silicates 

1.5 

1.4 .. 
1.3 --------------- --------UCL 

1.2 

1.1 I 
1. o+---~~T-----"+----.,.------'1'----------• 
0.9 

0.8 

0.7 

0.6 

0.5 

1.5 

1.4 

1.3 

1.2 

1.1 

e 

m • " ~f ------ -·---- ~--- ~- --r ---LCL 

1988 1989 1990 1991 

Lead in Silicates 
1992 

------------UCL 

1 l 1.0+--------dr--I---<_rH:-----±---

0.9 

0.8 • 
0.7 ------------------------LCL 

0.6 

0.5,_-----,-----,-----,-----.-----.-----, 
1988 1989 1990 1991 

Lutetium in Silicates 
1992 

1.5 

1.4 

1.3 ------------------------UCL 

1.2 

1.1 

1. o +---""'.llll-!.----.,-------<,..~mr----I"''Ir----_~-----
o.9 i 

H 

--------------- J_------- LCL 

0.8 

0.7 

0.6 

0.5+----.-----r-----,----,r----.-----, 
1988 1989 1990 1991 1992 

Iron in Silicates 

1.5 

1.4 

1.3 -----------~------------UCL 

1.2 

1.1 

* 1.04---------~~----------------~------

f 
------ j_-- -"------------- LCL 

0.9 

0.8 

0.7 

0.6 

0.54------.-----.-----.-----.-----,-----, 
1988 1989 1990 1991 1992 

Lithium in Silicates 

1.5 

1.4 

1.3 ---------------~--------UCL 

1.2 

1.1 

~ 1.0+--.......... --------~!;o--------

! l I 0.9 

---------------1---~!- - - - LC L 

0.8 

0.7 

0.6 

0.5+-----.-----.-----.------,-----,-----, 
1988 1989 1990 1991 

Magnesium in Silicates 
1992 

Fig. F-1. (cont) 
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Fig. F-2. Five-year trends in quality assurance data for radiochemical analyses. 
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Fig. F-3. Five-year trends in quality assurance for organic analyses. 
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Fig. F-4. Five-year trends in EPA radiochemical quality assurance program for air filters, milk, and water. 
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Fig. F-5. Five-year trends in National Pollutant Discharge Elimination System quality assurance program for industrial and 
municipal waste waters. 
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Fig. F-5. (cant) 
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Fig. F-6. Five-year trends in EPA Water Supply Performance Evaluation Studies. 
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Fig. F-7. Five-year trends in EPA Water Pollution Performance Evaluation Studies. 
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TABLE G-1 

PLUTONIUM-238 SPIKE RECOVERY IN URINE 
AFTER CORRECTION FOR PLUTONIUM-242 TRACER RECOVERY 

Spike Level 
e!;ilSa!!!Qle Mean t Std Dev No. of Sa!!J2les 

0.07 104 t 10 21 
0.14 91 t 10 23 
0.25 88 t 11 21 
0.50 86 t 8 24 

TABLE G-Il 

PLUTONIUM-239 SPIKE RECOVERY IN URINE 
AFTER CORRECTION FOR PLUTONIUM-242 TRACER RECOVERY 

Spike Level 
oCilSa!!!Qle 

0.06 
0.15 
0.22 
0.44 

Spike Level 
uCilL 

0.40 
0.70 
4.09 
8.17 

Mean t Std Dev No. of Sa!!J2les 

99 t 11 20 
95 t 12 21 

101 t 8 24 
101 t 6 20 

TABLE G-Ill 

TRITIUM SPIKE RECOVERY IN URINE 

Mean ± Std Dev No. of Sa!!!Qles 

103 t 11 51 
100 ± 10 46 
105 :!: 6 29 
101 t 8 43 

TABLE G-IV 

URANIUM-234 SPIKE RECOVERY IN URINE 
AFTER CORRECTION FOR URANIUM-232 TRACER RECOVERY 

Spike Level 
oCi£Sa!!!Qle Mean ± Std Dev No. of Sa!!!Qles 

0.07 84 t 26 6 
0.12 108 :!: 22 13 
0.35 100 ± 15 8 
0.82 109 ± 10 9 
5.79 99 t 5 7 

28.94 99 t 3 6 
57.89 99 ± 1 5 

~ 

10 
11 
13 
9 

~ 

11 
13 
8 
6 

~ 

11 
10 
6 
8 

~ 

31 
20 
15 
9 
5 
3 
1 
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TABLE G-V 

URANIUM-235 SPIKE RECOVERY IN URINE 
AFTER CORRECTION FOR URANIUM-232 TRACER RECOVERY 

Spike Level 
DC iLL Mean :t Std Dev No. of Sa!!!Qles ~ 

0.06 84 :t 27 9 32 
0.08 96 :t 67 4 70 
0.12 121 :t 41 7 34 
0.36 97 :t 22 6 23 
0.60 102 :t 8 6 8 
0.85 105 t 12 5 11 
1.21 106 ± 2 5 2 

TABLE G-VI 

URANIUM-238 SPIKE RECOVERY IN URINE 
AFTER CORRECTION FOR URANIUM-232 TRACER RECOVERY 

Spike level 
usLL Mean ± Std Dev No. of Samples RSD (%) 

0.13 101 :t 12 3 12 
0.17 108 :t 23 6 21 
0.37 105 :t 1 1 6 1 1 
0.62 102 :t 10 8 10 
0.87 104 :1: 7 7 7 
1.25 105 :!: 9 7 9 
1.65 99 :!: 11 4 11 
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TABLE G·VII 

COMPARISON OF EM·9 QC SAMPLE RECOVERY WITH NIOSH PAT SAMPLE RECOVERY 

ROUND 108 · FIRST QUARTER 

METALS 

Lead Cadmium Chromium 

EM-9 PAT EM-9 PAT EM·9 PAT 

103 107 97 104 137 149 
104 107 101 103 134 127 
102 104 100 101 123 143 
108 103 ...22. 100 144 134 

X 104 ± 3 105 ± 2 99± 2 102 ± 2 132 ± 13 138 ± 10 

SOLVENTS 

1,2-Dichloroethane Carbon tetrachloride Trichloroethylene 

EM-9 PAT EM-9 PAT EM-9 PAT 

103 101 109 98 108 97 
99 97 102 105 102 106 
94 98 96 104 94 104 

102 ..JJ.. 1Q! ~ _1ll! ..JJ.. 

x 99 ± 4 98 ± 2 102 ± 10 100 ± 5 98 ± 9 101 t 5 

ROUND 109 · SECOND QUARTER 

METALS 

Lead Cadmium Zinc 

EM-9 PAT EM-9 PAT EM-9 PAT 

104 103 104 103 104 101 
103 105 101 110 99 106 
103 105 104 108 100 103 
104 103 103 107 .1.Q1 .1.Q1 

x 104 ± 104 ± 103 ± 107 ± 3 101 ± 2 103 ± 2 

SOLVENTS 

Chloroform Carbon tetrachloride 1,2-Dichloroethane 

EM-9 PAT EM-9 PAT EM-9 PAT 

81 121 103 107 101 
99 117 94 99 101 113 
95 105 94 98 101 115 

!1Q ~ 103 104 103 103 

X 96 ± 12 109 ± 13 99 t 5 102 ± 4 102 ± 108 ± 7 

Appendix G G-5 



TABLE G-VII (cont) 

ROUND 110 - THIRD QUARTER 

METALS 

Lead Cadmium Chromium 

EM-9 PAT EM-9 PAT EM-9 PAT 

104 109 102 104 106 105 
103 108 103 103 105 105 
100 105 104 100 90 107 
.lli 106 102 103 108 

X 104 :t 3 107 :t 2 103 :t 103 :t 2 100 :t 9 106 :t 2 

SOLVENTS 

Benzene o-Xl(lene Toluene 

EM-9 PAT EM-9 PAT EM-9 PAT 

92 91 87 78 83 89 
84 99 81 91 85 89 
93 92 76 114 89 90 

...2.9. .Jrr 102 100 .1Q1 .E 
X 91 :t 5 92 :t 5 87 :t 1 1 96 :t 15 90 :t 8 90 :t 

ROUND 111 - FOURTH QUARTER 

METALS 

Lead Cadmium Zinc 

EM-9 PAT EM-9 PAT EM-9 PAT 

99 105 97 99 94 106 
104 102 99 102 103 100 
95 103 117 105 102 101 

105 107 100 104 100 .1Q1 

X 101 :t 5 104 :t 2 103 :t 9 103 :!: 3 100 :t 4 101 :!: 

SOLVENTS 

1,2-0ichloroethane Carbon tetrachloride Trichloroetl(lene 

EM-9 PAT EM-9 PAT EM-9 PAT 

95 97 94 96 94 100 
93 99 95 101 98 97 
95 100 94 103 99 107 

.1Q1 102 ~ 103 ~ ~ 

x 96 :t 3 100 :t 2 95 :t 2 101 :t 3 97 :t 2 101 :t 5 
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TABLE H-I 
'0 
(D 

::s 
a. x· ALPHA SPECTROMETER CALIBRATION AND BACKGROUND DATA ::z:: FIRST QUARTER 1992 

16 ALPHA SPECTROMETER 
48 ALPHA SPECTROMtTER 

Background (70 000 s) N=10 
Background (70 000 s) N=10 Calibration ~17 min2 N=10 Mean Counts Per 20 Channels Calibration (17 min2 N=10 Mean Counts Per 20 Channels 

Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Mean Eff. ± 3 Std Dev ~ Pu-239 Pu-238 
1 30.30 :t 1.82 1 2 4 1 30.09 ± 1.81 2 1 4 2 30.59 ± 1.84 1 1 2 2 31.17 :t 1.87 1 1 2 3 36.52 ± 2.19 2 1 2 3 36.98 ± 2.22 4 2 3 4 31.95 :t 1.92 3 1 4 4 31.44 :t 1.89 2 1 2 5 36.74 ± 2.20 2 1 4 5 33.98 :t 2.04 1 1 2 6 34.59 ± 2.08 3 1 6 6 32.81 :t 1.97 1 1 2 7 37.02 :t 2.22 2 2 6 7 35.43 :t 2.13 1 1 3 8 35.13 :t 2.11 1 1 1 8 31.30 ± 1.88 2 2 3 9 33.55 ± 2.01 3 2 5 9 33.45 ± 2.01 1 2 3 10 32.91 ± 1.97 1 0 1 10 35.69 ± 2.14 2 1 2 1 1 35.14 ± 2.11 1 1 2 11 34.96 ± 2.10 1 1 4 12 36.03 ± 2.16 3 1 3 12 34.70 ± 2.08 3 1 3 13 35.86 ± 2.15 2 1 4 13 34.85 ± 2.09 0 0 1 14 33.31 :t 2.00 1 1 2 14 35.88 ± 2.15 1 1 0 15 34.31 ± 2.06 2 2 2 15 31.84 ± 1. 91 1 1 2 16 33.13 ± 1.99 2 1 3 16 32.68 ± 1.96 4 2 4 

32 ALPHA SPECTROMETER 
64 ALPHA SPECTROMETER 

Background (70 000 s) N=10 Background (80 000 s) N=10 Calibration ~17 min2 N=10 Mean Counts Per 20 Channels Calibration ~17 min2 N=10 Mean Counts Per 20 Channels 
Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 Pu-238 

1 31.55 ± 1.89 2 1 3 1 17.34 ± 1.04 2 1 4 2 29.01 :t 1. 74 1 0 5 2 16.52 ± .99 1 1 2 3 30.86 ± 1.85 1 1 1 3 20.84 ± 1.25 1 1 2 4 30.71 ~ 1.84 2 0 1 4 20.00 ± 1.20 1 0 2 5 32.75 ± 1.96 2 2 2 5 20.88 ± 1.25 0 0 1 6 32.50 ± 1.95 2 1 3 6 20.13 :t 1.21 1 1 1 7 31.23 :t 1.87 1 1 3 7 19.56 :t 1.17 0 1 0 8 32.80 ± 1.97 1 2 3 8 20.36 ± 1.22 0 0 1 9 34.86 ± 2.09 1 1 3 9 23.20 :t 1.39 2 2 4 10 34.69 ± 2.08 2 2 5 10 23.21 ± 1.39 2 1 2 11 32.12 ± 1.93 1 0 3 11 23.82 ± 1.43 2 3 4 12 34.40 ± 2.06 2 2 4 12 22.28 ± 1.34 0 1 2 13 35.12 ± 2.11 2 2 4 13 23.90 :t 1.43 1 1 1 14 35.41 :t 2.12 2 1 3 14 21.86 :t 1.31 0 2 2 ::z:: 15 34.98 :t 2.10 3 1 4 15 23.23 :t 1.39 2 0 1 
I 16 28.06 ± 1.68 1 1 
., 

2 16 22.49 :t 1.35 0 0 0 



::c 
I 

"' TABLE H-I (cont) 

80 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Background (80 000 s) N=10 Uranium and Thorium 

Calibration 01 min) N=10 Mean Counts Per 20 Channels Backaround ~70 000 s~ N=10 

Detector Mean Eff. t 3 Std Dev Pu-242 Pu-239 Pu-238 Detector U-238 U-235 U-234 U232 Th-232 Th-230 Th-229 Th-228 

1 20.03 i 1.20 1 2 4 1 0 0 0 5 

2 19.27 i 1.16 1 0 2 2 0 1 0 1 

3 21.15 i 1.27 1 1 4 3 0 0 1 1 

4 20.18 i 1.21 1 1 6 4 0 0 0 1 

5 20.94 i 1.2& 2 2 2 5 0 0 0 1 

6 20.74 i 1.24 4 2 5 6 0 0 0 1 

7 21.05 i 1.26 2 4 3 7 0 1 1 1 

8 20.94 i 1.26 2 2 7 8 0 0 0 1 

9 22.13 i 1.33 3 2 6 9 1 1 0 1 

10 21.00 i 1.26 2 3 4 10 0 0 0 1 

11 23.15 i 1.39 0 1 1 11 0 2 1 4 

12 21.41 ± 1.28 1 1 1 12 0 0 0 0 

13 21.40 i 1.28 0 1 1 13 0 1 1 2 

14 21.86 i 1.31 1 0 0 14 0 0 0 1 

15 22.91 i 1.37 1 0 5 15 0 0 0 0 

16 20.39 i 1.22 0 0 0 16 0 0 0 1 

96 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Plutonium, Uranium and Thorium Background (80 000 s) N=10 Background (80 000 s) N=10 

Calibration (17 min) N=10 Mean Counts Per 20 Cha~ Mean Counts Per 20 Channels DETECTOR REPLACEMENT 

Detector Mean Eff. t 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Am-243 Am-241 System Detector Date 

1 18.71 i 1.12 1 3 3 

2 17.44 ± 1.05 2 2 5 1 1 3 No detectors replaced. 

3 20.37 i 1.22 3 3 5 2 0 3 

4 20.47 i 1.23 1 0 5 3 1 4 

5 19.77 i 1.19 2 1 3 4 0 1 

6 18.07 i 1.06 1 1 3 5 0 2 

7 19.16 i 1.15 3 1 4 6 0 2 

8 18.44 i 1.11 1 1 2 7 0 2 

9 20.32 i 1.22 1 1 5 8 0 2 

10 18.51 ± 1.11 1 0 4 9 0 2 

> 11 20.08 ± 1.21 2 5 2 10 0 2 

'0 12 18.56 ± 1. 11 1 1 5 11 2 3 

'0 13 19.80 1.19 2 1 12 0 2 
"' ± 6 
::l 
0. 14 19.56 ± 1.17 1 1 3 13 0 3 

>i" 15 19.36 ± 1.16 2 1 3 14 1 2 

::c 16 17.48 ± 1.05 1 1 3 15 0 1 
16 1 2 



> '0 
'0 TABLE H-11 "' ::l 
0. 
)<" ALPHA SPECTROMETER CALIBRATION AND BACKGROUND DATA 
::z:: SECOND QUARTER 1992 

16 ALPHA SPECTROMETER 48 ALPHA SPECTROMETER 

Background (70 000 s) N=10 Background (70 000 s) N=10 Calibration ~17 min2 N=10 Mean Counts Per 20 Channels Calibration ~17 min2 N=10 Mean Counts Per 20 Channels 
Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 Pu-238 

1 30.46 ± 1.83 1 1 3 1 29.80 ± 1.79 2 2 4 2 30.41 ± 1.82 0 1 2 2 31.08 ± 1.86 2 1 3 3 36.52 ± 2.19 1 1 2 3 36.54 ± 2.19 6 2 4 4 31.87 ± 1.91 1 1 4 4 31.41 ± 1.88 3 3 2 5 36.50 ± 2.19 2 1 4 5 33.67 ± 2.02 1 1 4 6 34.69 ± 2.08 4 2 5 6 32.56 ± 1.95 2 1 4 7 36.73 ± 2.20 2 1 3 7 35.44 ± 2.13 2 1 2 8 35.37 ± 2.12 1 1 1 8 31.34 ± 1.88 2 1 3 9 32.75 ± 1.97 2 2 4 9 32.29 ± 1.94 2 2 2 10 32.88 ± 1.97 1 0 1 10 35.40 ± 2.12 2 1 2 11 35.02 ± 2.10 1 1 2 11 34.79 ± 2.09 2 1 4 12 36.13 ± 2.17 2 1 2 12 34.39 ± 2.06 2 1 2 13 35.75 ± 2.14 1 1 3 13 34.58 ± 2.07 1 1 2 14 33.00 ± 1.98 1 1 2 14 35.38 ± 2.12 1 1 1 15 34.06 ± 2.04 1 1 2 15 31.25 ± 1.87 1 1 3 16 33.13 ± 1.99 1 1 3 16 32.52 ± 1.95 4 2 4 

32 ALPHA SPECTROMETER 64 ALPHA SPECTROMETER 

Background (70 000 s) N=10 Background (80 000 s) N=10 Calibration ~17 minl N=10 Mean Counts Per 20 Channels Calibration ~17 min2 N=10 Mean Counts Per 20 Channels 
Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 ~ Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 Pu-238 

1 30.93 ± 1.86 2 1 3 1 17.31 ± 1.04 2 2 6 2 28.96 ± 1. 74 0 1 5 2 16.92 ± 1.02 1 1 3 3 31.52 ± 1.89 2 1 2 3 2o.n ± 1.25 2 1 4 4 30.61 ± 1.84 1 1 2 4 19.80 ± 1.19 1 1 1 5 32.69 ± 1.96 2 1 3 5 20.76 ± 1.25 1 1 3 6 32.24 ± 1.93 1 1 2 6 20.27 ± 1.22 1 1 1 7 31.83 ± 1.91 2 1 5 7 19.53 ± 1.17 2 0 3 8 32.61 ± 1.96 1 1 4 8 20.59 ± 1.24 1 0 2 9 33.84 ± 2.03 3 1 3 9 22.85 ± 1.37 2 3 5 10 34.40 ± 2.06 3 2 5 10 23.16 ± 1.39 2 1 1 11 32.50 ± 1.95 3 2 4 11 23.95 ± 1.44 2 4 3 12 34.47 ± 2.07 3 2 4 12 22.61 ± 1.36 1 1 1 13 34.74 ± 2.08 2 3 3 13 23.93 ± 1.44 0 1 2 14 35.23 ± 2.11 2 1 3 14 22.01 ± 1.32 0 2 1 ::z:: 15 34.36 ± 2.06 2 2 5 15 23.04 t 1.38 1 1 2 I 

16 28.71 1.72 1 1 3 16 22.26 1.34 0 0 1 
-'l ± t 
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TABLE H-11 (cont) 

80 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Background (80 000 s) N=10 Uranium and Thorium 

Calibration ~17 minl N=10 Mean Counts Per 20 Channels Background ~70 000 s2 N=10 

Detector Mean Eff. t 3 Std Dev Pu-242 ~ Pu-238 Detector ~ U-235 ~ U232 !h:.ill I.!l.:llQ. Ih:m ~ 

1 19.92 t 1.20 2 1 4 1 0 1 0 4 

2 19.47 t 1.17 2 1 2 2 1 0 0 1 

3 21.40 t 1.28 1 0 2 3 0 0 0 1 

4 20.15 t 1.21 0 1 5 4 0 0 0 0 

5 20.41 t 1.22 1 1 2 5 0 0 1 1 

6 20.53 t 1.23 4 1 4 6 0 0 0 0 

7 20.54 t 1.23 3 4 3 7 1 1 1 0 

8 21.48 t 1.29 2 2 6 8 0 0 0 0 

9 21.67 t 1.30 2 3 7 9 0 0 0 1 

10 21.12 t 1.27 2 3 4 10 0 0 0 1 

11 23.42 t 1.41 1 1 1 11 0 1 1 5 

12 21.47 t 1.29 0 1 0 12 0 0 0 0 

13 21.39 t 1.28 1 1 2 13 1 0 0 2 

14 21.65 t 1.30 1 1 1 14 1 1 0 1 

15 22.70 t 1.36 1 1 6 15 1 1 0 1 

16 20.41 t 1.22 1 0 0 16 0 0 0 1 

96 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Plutonium, Uranium and Thorium Background (80 000 s) N=10 Background (80 000 s) N=10 
Calibration ~17 minl N=10 Mean Counts Per 20 Channels Mean Counts Per 20 Channels Detector Reelacement 

Detector Mean Eff. t 3 Std Dev Pu-242 Pu-239 Pu-238 Detector ~ Am-241 S:z:stem Detector ~ 

1 18.00 t 1.08 2 6 3 1 1 6 Alpha 96 3 03-26-92 

2 17.06 t 1.02 2 1 4 2 0 2 

3 19.18 t 1.15 1 1 3 3 0 2 

4 19.79 t 1.19 1 0 5 4 0 2 

5 19.25 t 1.16 1 1 3 5 0 1 

6 16.87 t 1.01 2 1 4 6 0 1 

7 18.38 t 1.10 1 1 4 7 0 2 

8 18.23 t 1.09 1 0 3 8 0 0 

9 18.97 t 1.14 1 0 5 9 0 2 

10 17.89 t 1.07 2 0 2 10 0 2 

11 18.65 t 1.12 2 4 2 11 1 3 

12 18.24 t 1.09 2 1 4 12 0 1 

13 18.84 t 1.13 2 2 6 13 1 3 

14 19.19 :!: 1.15 2 1 4 14 0 3 

15 18.66 t 1.12 1 0 3 15 0 1 

16 17.05 t 1.02 1 1 3 16 0 2 
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ALPHA SPECTROMETER CALIBRATION AND BACKGROUND DATA :I: THIRD QUARTER 1992 

16 ALPHA SPECTROMETER 48 ALPHA SPECTROMETER 

Background (70 ODO s) N=10 Background (70 000 s> N=10 Calibration (17 min) N=10 Mean Counts Per 20 Channels Calibration (17 min) N=10 Mean Counts Per 20 Channels 
Detector Mean Eff. ~ 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Mean Eff. ~ 3 Std Dev Pu-242 Pu-239 Pu-238 

1 30.62 ~ 1.84 1 1 2 1 29.83 ~ 1. 79 2 1 2 2 30.25 ~ 1.81 1 1 3 2 30.80 ~ 1.85 2 1 3 3 35.52 ~ 2.13 2 1 2 3 35.86 ~ 2.15 4 1 3 4 31.86 ~ 1.91 2 2 5 4 31.26 ~ 1.88 3 2 3 5 36.15 ~ 2.17 0 0 2 5 33.63 ~ 2.02 3 2 6 6 34.45 ~ 2.07 4 3 6 6 32.51 ~ 1.95 1 1 3 7 36.75 ~ 2.21 3 2 4 7 34.94 ~ 2.10 2 1 3 8 35.23 ~ 2.11 2 1 1 8 31.50 ~ 1.89 2 1 3 9 32.29 ~ 1.94 2 2 3 9 32.09 ~ 1.93 2 2 2 10 32.74 ~ 1.96 1 0 1 10 35.20 ~ 2.11 1 2 4 11 34.82 ~ 2.09 1 0 4 11 34.00 ~ 2.04 1 1 4 12 35.77 ~ 2.15 2 2 2 12 34.23 ~ 2.05 2 1 3 13 35.08 ~ 2.10 2 2 4 13 34.13 ~ 2.05 1 0 2 14 33.08 ~ 1.98 1 1 3 14 35.00 ~ 2.10 1 1 2 15 32.75 ~ 1.96 2 1 2 15 30.91 ~ 1.85 1 1 2 16 32.81 :t 1.97 1 1 4 16 31.58 ~ 1.89 4 2 3 

32 ALPHA SPECTROMETER 64 ALPHA SPECTROMETER 

Background (70 000 s) N=10 Background (80 000 s) N=10 Calibration (17 min) N=10 Mean Counts Per 20 Channels Calibration (17 min)_N=10 Mean Counts Per 20 Channels 
Detector Mean Eff. ~ 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Mean Eff. ± 3 Std Dev Pu-242 Pu-239 Pu-238 

1 31.04 :t 1.86 2 1 4 1 17.30 ± 1.04 2 2 6 2 28.76 ± 1.73 1 1 4 2 16.37 ± .98 1 1 5 3 30.86 ± 1.85 2 1 3 3 20.65 ~ 1.24 2 2 2 4 30.55 :t 1.83 1 1 3 4 19.74 ± 1.18 1 0 2 5 32.51 ~ 1.95 2 2 3 5 21.14 ± 1.27 1 1 3 6 32.07 ~ 1.92 1 1 4 6 20.20 ~ 1.21 2 1 3 7 31.29 ~ 1.88 2 0 4 7 19.68 ± 1.18 2 2 2 8 33.00 :t 1.98 2 2 4 8 20.31 ± 1.22 1 1 2 9 33.47 ~ 2.01 2 1 3 9 22.54 ~ 1.35 3 3 6 10 34.20 ~ 2.05 5 4 7 10 23.00 ± 1.38 1 1 3 11 31.85 ~ 1.91 4 3 6 11 23.37 ± 1.40 3 3 6 12 34.43 ~ 2.07 2 2 3 12 22.96 ~ 1.38 2 3 3 13 34.71 ~ 2.08 2 2 4 13 23.82 ± 1.43 2 1 2 14 34.47 ~ 2.07 1 1 3 14 21.53 ± 1.29 1 2 3 :I: 15 33.85 ~ 2.03 2 1 5 15 22.21 ~ 1.33 2 1 3 
I 

"' 16 27.92 ~ 1.68 2 1 2 16 22.21 ~ 1.33 0 0 1 
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TABLE H-Ill (cont) 

80 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Background (80 000 s) N=10 Uranil.m and Thori un 

Calibration (17 min) N=10 Mean Counts Per 20 Channels Background ~70 000 s2 N=10 

Detector Mean Eff. t 3 Std Dev Pu-242 Pu-239 Pu-238 Detector U-238 U·235 U-234 U232 Th-232 Th-230 Th-229 !1l:ill 

1 19.76 t 1.19 2 1 4 1 0 1 0 4 

2 19.42 t 1.17 2 1 3 2 0 1 0 1 

3 21.45 t 1.29 1 1 4 3 0 0 0 1 

4 20.10 ± 1.21 1 1 7 4 0 0 0 1 

5 20.44 ± 1.23 1 2 3 5 0 0 0 0 

6 20.89 t 1.25 4 1 5 6 0 0 D 1 

7 20.49 t 1.23 2 3 4 7 1 1 1 0 

8 21.41 t 1.28 2 2 6 8 0 0 0 0 

9 21.51 ± 1.29 2 3 7 9 0 0 0 1 

10 21.87 :!: 1.25 1 3 4 10 0 0 0 1 

11 23.14 :!: 1.39 1 1 1 11 1 1 1 4 

12 21.37 :!: 1.28 0 1 1 12 0 0 0 0 

13 21.25 :!: 1.28 1 1 2 13 0 1 1 2 

14 21.68 :!: 1.30 0 0 1 14 0 0 0 1 

15 21.87 :!: 1.31 1 1 5 15 1 1 0 1 

16 20.08 t 1.20 1 0 0 16 1 0 0 1 

96 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Plutonium, Uraniun and Thorium Background (80 000 s) N=10 Background (80 000 s) N=10 

Calibration (17 min2 N=10 Mean Counts Per 20 Channels Mean Counts Per 20 Channels Detector Replacement 

Detector Mean Eff. :!: 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Am·243 Am·241 System Detector Date 

1 18.76 :!: 1.13 2 5 3 1 1 4 Alpha 16 3 07·13·92 

2 17.45 :!: 1.05 2 2 3 2 1 3 Alpha 32 14 08-05-92 

3 19.78 :!: 1.19 2 1 3 3 0 4 Alpha 64 12 07-13-92 

4 20.34 :!: 1.22 1 2 5 4 0 3 Alpha 80 8 08-31·92 

5 19.80 :!: 1.19 2 2 4 5 1 3 

6 17.96 t 1.08 1 1 5 6 0 2 

7 19.04 t 1.14 2 0 4 7 0 2 

8 18.44 :!: 1. 11 1 0 3 8 0 1 

9 19.07 t 1.14 1 2 4 9 0 2 

10 18.69 t 1.12 1 1 3 10 0 2 

11 19.68 :!: 1.18 3 4 2 11 2 3 

12 18.46 :!: 1.11 2 1 4 12 0 2 

13 19.06 ± 1.14 2 1 4 13 1 3 

14 19.84 :!: 1.19 1 1 4 14 0 3 

15 18.60 t 1.12 1 1 3 15 1 3 

16 16.83 t 1.01 1 1 3 16 0 3 

DaY 133 - 258 
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TABLE H-IV 

, 
(I) 

::J 
a. 

ALPHA SPECTROMETER CALIBRATION AND BACKGROUND DATA 
)<" 

= FOURTH QUARTER 1992 

16 ALPHA SPECTROMETER 
48 ALPHA SPECTROMETER 

Background (70 000 s) N=10 Background (70 000 s) N=10 Calibration ~17 min2 N=10 Mean Counts Per 20 Channels Calibration ~17 min2 N=10 Mean Counts Per 20 Channels 
Detector Mean Eff. t 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Mean Eff. t 3 Std Dev Pu-242 Pu-239 Pu-238 

1 30.90 t 1.85 1 2 1 1 29.98 t 1.80 2 2 3 2 30.17 t 1.81 1 1 2 2 30.65 t 1.85 2 1 3 3 34.77 t 2.09 2 1 2 3 36.36 t 2.18 4 1 3 4 31.56 t 1.89 2 2 5 4 31.18 t 1.87 2 2 3 5 35.61 t 2.14 1 0 3 5 33.79 t 2.03 4 3 5 6 36.07 t 2.16 3 3 7 6 32.43 - 1.95 1 1 3 7 36.31 t 2.18 2 2 3 7 35.30 t 2.12 2 2 3 8 34.89 t 2.09 1 1 2 8 31.05 t 1.86 2 1 2 9 33.09 t 1.99 2 1 3 9 32.59 ± 1.96 2 2 2 10 32.86 ± 1.97 0 0 1 10 35.57 ± 2.13 2 1 3 11 34.67 ± 2.08 1 1 3 11 34.30 ± 2.06 1 1 4 12 35.76 ± 2.15 3 2 2 12 34.26 ± 2.06 2 1 3 13 34.77 ± 2.09 2 2 3 13 33.98 ± 2.04 1 0 1 14 33.06 ± 1.98 1 1 2 14 35.48 t 2.13 2 1 2 15 33.79 t 2.03 1 1 4 15 31.14 t 1.87 1 0 2 16 32.29 ± 1.94 1 1 3 16 31.77 t 1.91 2 1 3 

32 ALPHA SPECTROMETER 64 ALPHA SPECTROMETER 
Background (70 000 s) N=10 Background (80 000 s) N=10 Calibration (17 min2 N=10 Mean Counts Per 20 Channels Calibration (17 min) N=10 Mean Counts Per 20 Channels 

Detector Mean Eff. ± 3 StcLPev Pu-242 Pu-239 Pu-238 Detector Mean Eff. ± 3 Std Dev Pu-242 e.!:!:ill Pu-238 
1 31.05 ± 1.86 1 1 3 1 17.63 ± 1.06 2 2 5 2 28.81 ± 1.73 1 1 3 2 16.88 ± 1.01 0 0 2 3 30.75 t 1.85 1 1 4 3 20.71 t 1.24 1 2 4 4 30.26 ± 1.82 1 0 2 4 19.95 t 1.20 1 1 2 5 32.39 ± 1.94 2 2 3 5 21.10 t 1.27 0 0 2 6 31.99 t 1.92 2 1 3 6 20.13 t 1.21 1 0 0 7 31.24 t 1.87 2 1 3 7 19.68 t 1.18 1 1 2 8 32.65 ± 1.96 2 1 5 8 20.22 t 1.21 0 0 1 9 34.58 t 2.08 2 1 3 9 23.11 ± 1.39 2 2 2 10 34.56 t 2.07 4 2 5 10 23.03 t 1.38 2 0 1 11 31.56 t 1.89 4 3 6 11 23.50 t 1.41 2 5 4 12 33.98 t 2.04 2 2 3 12 23.00 t 1.38 1 0 1 13 34.34 t 2.06 2 2 4 13 23.43 t 1.41 1 1 0 14 33.65 t 2.02 1 1 3 14 22.21 t 1.33 0 3 1 = 15 34.00 t 2.04 2 2 5 15 22.55 :t 1.35 0 0 0 

I ..... 16 27.54 :t 1.65 1 1 3 16 21.95 :t 1.32 0 0 0 
..... 
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= I .... ... TABLE H-IV (cont) 

80 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Background (80 000 s) N=10 Uranil.111 and Thorillll 

Calibration ~17 min2 N=10 Mean Counts Per 20 Channels Background (70 000 s) N=10 

Detector Mean Eff. ± 3 Std Dev Pu·242 Pu-239 Pu-238 Detector U-238 U-235 U-234 U232 Th-232 Th-230 Th-229 Th-228 

1 19.97 :!: 1.20 1 0 4 1 0 1 0 4 

2 19.25 :!: 1.16 1 0 1 2 0 1 0 1 

3 21.32 :!: 1.28 1 1 4 3 0 0 0 1 

4 20.14 :!: 1.21 1 1 4 4 0 0 0 1 

5 20.55 :!: 1.23 1 1 2 5 0 0 0 1 

6 20.65 :!: 1.24 3 2 5 6 0 0 0 1 

7 20.44 :!: 1.23 1 3 3 7 1 0 1 1 

8 21.02 :!: 1.26 1 1 1 8 0 0 0 1 

9 21.82 :!: 1.31 2 2 6 9 0 0 0 1 

10 21.05 :!: 1.26 1 3 4 10 0 0 0 1 

11 22.82 :!: 1.37 1 2 1 11 1 1 1 5 

12 21.09 :!: 1. 27 0 0 1 12 0 0 0 0 

13 20.95 :!: 1.26 1 1 1 13 0 1 0 2 

14 21.75 ± 1.31 0 0 0 14 0 0 0 1 

15 22.16 :!: 1.33 1 1 3 15 1 0 0 1 

16 19.84 :!: 1.29 0 1 0 16 1 0 0 1 

96 ALPHA SPECTROMETER 96 ALPHA SPECTROMETER 

Plutonium, Uranium and Thorium Background (80 000 s) N=10 Background (80 000 s) N=10 

Calibration (17 min2 N=10 Mean Counts Per 20 Channels Mean Counts Per 20 Channels Detector Replacement 

Detector Mean Eff. :!: 3 Std Dev Pu-242 Pu-239 Pu-238 Detector Am-243 Am-241 System Detector Date 

1 18.75 :!: 1.12 2 5 3 1 1 3 Alpha 16 5 11-10-92 

2 17.68 :!: 1.06 2 2 4 2 1 3 

3 19.46 :!: 1.17 2 2 4 3 1 4 

4 20.00 :!: 1.20 1 2 5 4 0 3 

5 19.83 :!: 1.19 2 2 3 5 1 4 

6 18.42 :!: 1.10 1 2 5 6 0 2 

7 18.81 :!: 1.13 2 1 4 7 0 2 

8 18.48 :!: 1.11 1 0 2 8 0 2 

9 20.00 :!: 1. 20 2 0 5 9 0 2 

10 18.75 :!: 1.12 1 2 3 10 0 2 

11 18.88 :!: 1.13 3 3 2 11 2 3 

12 18.31 :!: 1.10 1 1 4 12 0 2 

13 19.65 :!: 1.18 2 1 3 13 1 3 

14 19.92 :!: 1.20 2 1 4 14 0 2 

15 19.36 :!: 1.16 1 1 3 15 1 3 

16 16.67 :!: 1.00 1 1 4 16 0 3 



Appendix H 

Plate 
.J!.Q_,_ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1D 
11 
12 
13 
14 
15 
16 

TABLE H·V 

CALIBRATION DATA FOR THE 16 ROUTINE CALIBRATION PLATES 

1959 :1: 10 
1988 :1: 14 
1994 :1: 11 
1993 :1: 11 
2008 :1: 12 
2018 :1: 11 
2024 :1: 14 
2042 :1: 11 
2002 :1: 14 
2066 :1: 13 
2169 :1: 11 
2102 :1: 13 
2149 :1: 14 
2107 :1: 16 
2154 :1: 14 
1990 :1: 12 

1957 :1: 10 
1981 :1: 17 
1986 :1: 12 
1983 :1: 22 
2001 :1: 15 
2003 :1: 14 
2028 :1: 17 
2028 :1: 12 
2030 :1: 20 
2059 :1: 16 
2159 :1: 14 
2091 ± 11. 
2138 :1: 14 
2104 :1: 10 
2144 :1: 9 
1982 ± 17 

D/M of std plate = counts 
time x eff 

1961 ± 13 
1993 :1: 21 
1999 ± 27 
1996 :1: 17 
2018 ± 23 
2015 :1: 17 
2043 ± 18 
2036 :1: 18 
2033 :1: 12 
2072 :1: 9 
2151 :1: 50 
2096 :1: 27 
2155 :1: 10 
2108 :1: 18 
2364 :1: 49 
1989 :1: 20 

counts 
30 X 0.5074 

D/M/30 min d 
Mean t Std Dev 

1935 :1: 14 
1925 :1: 55 
1939 :1: 29 
1939 :1: 36 
2068 :1: 48 
1956 :1: 32 
1999 :1: 49 
1999 :1: 39 
1980 :1: 5 
2023 :1: 5 
2128 :1: 42 
2071 :1: 30 
2124 :1: 25 
2068 :1: 32 
2048 :1: 46 
1943 :1: 53 

~First quarter 1992. Twelve calibrations included in the mean. 
cSecond quarter 1992. Ten calibrations inoluded in the mean. 
dThird quarter 1992. Ten calibrations included in the mean. 

Fourth quarter 1992. Ten calibrations included in the mean. 

Note: The calibration plates were prepared in 1989 and are electropolished/electroplated plates that approximate the routine samples submitted for counting. The standard plates contain 706 D/M Pu-242, 327 D/M Pu-239, and 1012 D/M Am-241 and Pu-238, and are being routinely counted on the gas-flow proportional counter, which is calibrated with NBS SRM 4906-B33. Because these plates contain a trace amount (< 1%) of Pu-238, they are reevaluated each year for Pu-238 decay. The 1992 data are recorded on pages 144 to 145 of Notebook A8184 and pages 140-141 of Notebook A11284. Plate No. 9 and 15 were noted to be coated with vacuum grease on 8-18-92. They were replaced with two spare plates having similar alpha concentrations. 

4-15-92 
5-20-92 
6-30-92 
8-24-92 

12-08-92 

aAll 16 plates. 

TABLE H-VI 

CALIBRATION DATA FOR THE 16 PLATES AS A SET 

No. of 
Calibrations 

12 
14 
10 
10 
10 

Eff. (%) 

50.69 
50.79 
50.57 
49.96 
50.49 

2052 ± 66 
2039 :1: 64 
2028 :1: 66 
2050 :1: 61 
2003 :1: 67 

H-13 
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TABLE H-VII 

ESTIMATES OF ALPHA ACTIVITY FOR EM-9 STANDARD 

Calibration Calibration 
Date GroUQ CLM 

11-30-53 CMB-Div. 9730 
11-30-53 J-Div. 9889 
11-30-53 H-Div. 9768 
6-02-61 CMB-Div. 9799 
9-20-73 INC-Div. 9858 
9-20-73 INC-Div. 9885 
9-20-73 INC-Div. 9688 
5-13-86 INC-Div. 10119 
5-19-86 HSE-9 10097 
5-11-88 HSE-9 10057 
4-02-90 HSE-9 9863 
3-21-91 EM-9 9884 
8-05-92 EM-9 9734 

~50% counting efficiency used to calculate D/M. 
51.2% counting efficiency used to calculate D/M. 
~51.34% counting efficiency used to calculate D/M. 

50.94% counting efficiency used to calculate D/M. 
~50.71% counting efficiency used to calculate D/M. 
50.60% counting efficiency used to calculate D/M. 

g49.90% counting efficiency used to calculate D/M. 

NO. 28 

Units 
DLM 

19460a 
19778a 
19536a 
19598a 
19716a 
19770a 
19376~ 
19764 
19667c 
19743d 
19450~ 
19533 
19507g 

Appendix H 
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NOTE: Fluctuations in these data are documented in Laboratory notebooks A-8192 and A-10105 and are generally due to a detector 

being replaced or needing cleaning, electrical power surges and failures, vacuum system leaks, and electronic noise. 
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Fig. H-3. Energy calibrations for gamma detectors. 
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Fig. H-3. (cont) 
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Fig. H-4. Liquid scintillation counter background data. 
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Fig. H-5. Relative efficiency curves for liquid scintillation counters. 
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Fig. H-6. Figure of merit charts for liquid scintillation counters. 
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Fig. H-7. Efficiency values for alpha windowless gas-flow proportional system. 
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Fig. H-7. (cent) 
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Fig. H-8. Efficiency values for beta windowless gas-flow proportional system. 
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Fig. H-9. Relative efficiencies for the Tennelec LB 5100 system. 
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Fig. H-10. Quality control charts for alpha and beta measurements. 
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