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[. Introduction

S ince January of 1996, Frontier Geosciences Inc. (Frontier) has
served as the Hg Analytical Lab (HAL) and Site Liaison center
for the Mercury Deposition Network (MDN). The MDN, coordinated
through the National Atmospheric Deposition Program (NADP), was
designed with the primary objective of quantifying the wet deposi-
tion of mercury in North America to determine long-term geographic
and temporal distributions. The Network has grown to incorporate
44 sites in the United States and Canada. In 2000, the MDN is
expected to add 10 new sites.

As the HAL, Frontier receives weekly precipitation samples to be
analyzed for total mercury. The analytical technique—Modified
EPA Method 1631 Revision B—was developed by Nicolas S Bloom,
one of Frontier’s Senior Research Scientists. Frontier also served as
the referee lab for the Method 1631 final validation study.

Robert Brunette, Project Investigator, oversees Frontier’s involve-
ment in the MDN. He serves as the MDN Liaison, HAL contact for
the multiple agencies currently sponsoring the MDN, and as Chair of
the Data Management and Analysis Subcommittee for the NADP.

His multiple roles require him to provide guidance and direction to
all HAL staff, and to maintain his proficiency at all aspects of HAL
activities, including MDN site selection and equipment installation,
MDN equipment troubleshooting, field and laboratory training,
analysis and report writing, as well as research on new MDN initia- 1999 MDN
tives including Trace Metals (in addition to Hg) in Wet Deposition.
Mr. Brunette is supported by an analytical laboratory staff skilled in
processing incoming samples, analyzing sample sets, cleaning
glassware, shipping weekly field equipment, and entering data.
Senior Research Scientist, Eric M. Prestbo, serves as Science
Advisor for the HAL, and helps support MDN related research

initiatives. The Project Investigator also works closely with Frontier’s Ll =
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Laboratory Manager, Michelle Gauthier, and Beverly van Buuren,
Frontier’s Quality Assurance Program Director, to ensure that all
quality control (QC) parameters are consistently maintained, and
that Frontier’s high standards of professional and scientific quality
are mel.

Frontier continued to maintain and demonstrate high quality control
standards in 1999. Due to the addition of new MDN sites, the
number of quality control points increased from 624 in 1998 to
greater than 705 quality control measurements in 1999. Frontier
further demonstrated excellent consistency and reproducibility with
Reagent Blank means. The Reagent Blank mean in 1998 reported
0.087 ng/L versus the reagent blank mean in 1999 which was
measured to be 0.072 ng/L.



: eral Description
of Frontier’s Quality
Assurance Program

A. Quality Assurance and Quality Control

meier has a strong and vital commitment to its Quality Assur-
ance Program, viewing quality assurance as a program and a
philosophy. We begin quality control at the bench level, and continu-
ously work to improve our processes at the management level. Our
management style is to solicit process improvements and problem-
solving from our laboratory technicians and analysts, then utilize
management to help implement these improvements — rather than
the traditional management style of issuing orders which may or may
not have much bearing on how things actually work in the laboratory.

Our Quality Assurance Program is a system for ensuring that all
information, data and interpretation resulting from an analytical
procedure are technically sound, statistically valid, and appropri-
ately documented. Our quality control parameters are the mecha-
nisms used to achieve quality assurance.

Due to our growth and increase in employees, the QA department at
Frontier has expanded and added one position. This addition will 1999 MDN
help in maintaining our quality control parameters to ensure we

continue to achieve quality assurance as we grow. Q&lﬂll y Assurance
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B. Data Quality Objectives

D ata quality is achieved through Frontier’s Data Quality Objec-
tives (DQO’s). Our DQO’s consist of five components: preci-
sion, accuracy, representativeness, comparability and completeness

(PARCC).

® Precision is a measure of data reproducibility; it is measured
by utilizing sample replicates.

® Accuracy is a measure of how close the data is to the actual,
or real value, and is measured by certified reference materi-
als and matrix spikes.

e Representativeness is a measure of how typical a sample is
compared to the sample population. It is achieved by accu-
rate, artifact-free sampling proceduresand appropriate
sample homogenization.

* Comparability is a measure of how variable one set of data is
to another.

e Completeness is a measure of how many data points
collected are usable; Frontier strives for at least 95%
completeness.

1999 MDN
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A. Bottle Blanks

ottle blanks are expected to be at or near the method detection

limit (MDL). In cases where the blanks are significantly higher,
the situation is investigated. Possible contamination sources are
researched and identified. Once the problem has been found and
corrected, the run is continued. Control charts for bottle blanks are
maintained on an ongoing basis, helping to identify trends or anoma-
lies.

The mean for the1999 lab sample bottle blanks is 0.52 ng/Bottle
(n=69) with a standard deviation of 0.051ng/Bottle. Numbers can be
found in tabular format in Appendix A. Control charts are listed in
Appendix B.

B. Reagent Blanks

eagent blanks consist of 1% (v/v) 0.2N bromine monochloride,

0.2 mL 20% hydroxylamine hydrochloride, and 0.3 mL 20%
stannous chloride in 100 mL of reagent water. Reagent blanks are a
measure of how much analyte may be found in the bromine 1999 MDN
monochloride used for oxidizing the samples. Reagent blanks help
when researching possible sources of contamination.

The mean for 1999 reagent blanks is 0.072 ng/L (n=73) with a

standard deviation of 0.047ng/L. Numbers can be found in tabular
format within the Analytical Run data in Appendix A. Control charts
are listed in Appendix B.
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C. Matrix Duplicates

A matrix duplicate sample is run with each analytical set. The
relative percent difference (RPD) is calculated, and is expected
to be less than 25%. If the result is higher than 25%, the samples
are re-run. If the result is still higher than 25%, then the problem is
investigated and possible causes are identified and noted in the
report.

The mean for 1999 RPD’s is 6.4% (n=207) with a standard deviation
of 16.6%. All but four matrix duplicate relative percent difference
values fell within the designed parameters in 1999. Numbers can be
found in tabular format in Appendix A. Control charts are listed in

Appendix B.

D. Certified Reference Material Samples

C ertified reference material (CRM) samples are used to compare
sample results with a known, certified value. This is a useful
tool for validating the analytical curve. The acceptance range for the
reference samples is 75-125%. If the percent recovery lies out of
this range, the sample CRM is rerun for more acceptable results. If
the percent recovery is within the acceptance range, analysis contin-

ues. The CRM used is DORM-2—a fish tissue.

The mean for 1999 CRMs is 92.9% recovery (n=148) with a stan-
dard of 11.5%. Four of the recoveries were out of control. As de-
tailed in the 1998 report, Frontier continued to see a trend where the
mean recovery dropped from approximately 98% in 1997 to approxi-
mately 92% near the end of May 1998. This observation was noted
lab-wide, and is attributed to sample digestion of the DORM-2.
Although the CRM percent recovery mean dropped, all samples were
well within control parameters.

All reference samples fell within the designated parameters in 1999.
Numbers can be found in tabular format in Appendix A. Control
charts are listed in Appendix B.



E. Analytical Spike Samples

A_ nalytical spikes are a tool for determining if, and how, the

sample matrix interferes with analyte quantification. Analytical

spikes help answer two questions:

1) Does the analyte in the sample go through the analytical system
the same way analyte in the standards does?

2) Are we able to carry the analyte throughout the analytical system
without significant losses?

Analytical spikes falling within 75-125% recovery are considered
valid. Analytical spikes falling outside these parameters must be re-
run. If the spike continues to fall outside 75-125% recovery then
possible causes must be looked for and identified. The MDN matrix
(rainwater) is spiked with 1.00 ng of Hg (II).

The mean for 1999 matrix spikes is 101.2% recovery (n=208)
with a standard deviation of 17.0%. There were three incidents
of a matrix spike exceeding quality control limits. Numbers can
be found in tabular format in Appendix A. Control charts are
listed in Appendix B.

F. Performance Test and Interlaboratory Intercomparison
Studies

Performance evaluation and interlaboratory intercomparison
studies are a vital part of our Quality Assurance Program.
Frontier is a regular participant in studies prepared by the Analyti-
cal Products Group, National Water Research Institute (Canada),
National Oceanic and Atmospheric Administration (US), National
Research Council (Canada), US Geological Survey, the Institute
for National Measurement Standards (Canada), and New York
State PT samples. Results from the January 2000 New York State
Department of Health PE sample trial have been included in
Appendix C. Results from the HAL MDN 1999 Laboratory
Intercomparison Study are in Appendix D.

Frontier currently holds certifications in six states, they are: Wash-
ington, Wisconsin, Florida, California, New York, and New Jersey.
We are also pursuing certification status with the state of Louisiana,
however, that application is still pending. Acquiring NELAP certifi-
cation is also in the processing stages here at Frontier. We are

hoping to be compliant by Fall of 2000.
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he Mercury Deposition Network continues to gain attention as

the largest and longest-running National Hg wet deposition
network in North America. This increased exposure will lead to
significant growth in 1999-2000. With this growth, the HAL will
continue to look for ways to improve the program to ensure the
highest quality.

The following are goals the HAL has set to maintain and improve
quality throughout 2000:

® In 1998, Frontier created an Access Data Base which has
greatly improved data handling and coordination. The HAL
will continue to improve this data management system in
2000 and expand the Database to include MMHg data.

® The HAL upgraded MDN facilities in order to stay ahead of
the projected growth of the Network in 1999 and will con-
tinue to improve these facilities in 2000.

® The HAL continued trace metals in wet deposition research
in 1999 and is expected to launch a Trace Metals in Wet
Deposition initiative in 2000 due to increased interest by
MDN site sponsors.

® The HAL will continue—and work to increase the frequency
of mercury laboratory intercomparison studies in 2000.

® The HAL will implement the new MDN Field System Blank
program in 2000.

June 2000” .
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A. Analytical Run Data
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B. Bottle Blanks

1999-50

MDN159
MDN943
MDNB42
MDN643
MDN138

|Mongs1

MDN148
MDN479
MDN739
MDN113
MDN797

|MDNB14

MDN914
MDN757
MDN892
MDN494
MDN761
MDN957

MDN802
MDN971
MDN784
MDN165
MDNBS6
MDN660
MDN955

0.053 ng/Bottle
0.025 ng/Bottle
0.014 ng/Bottle
0.027 ng/Bottle
0.021 ng/Bottle
0.029 ng/Bottle
0.012 ng/Bottle
0.020 ng/Bottle
0.015 ng/Bottle
0.045 ng/Bottle
0.121 ng/Bottle
0.048 ng/Bottle
0.116 ng/Bottle
0.020 ng/Bottle
0.060 ng/Bottle
0.056 ng/Bottle
0.182 ng/Bottle
0.017 ng/Bottle
0.038 ng/Bottle
0.036 ng/Bottle
0.064 ng/Bottle
-0.003 ng/Bottle
0.021 ng/Bottle
0.005 ng/Bottle
0.019 ng/Bottle
0.029 ng/Bottle
0.026 ng/Bottle
0.055 ng/Bottle
0.018 ng/Bottle
0.031 ng/Bottle
0.029 ng/Bottle
0.174 ng/Bottle
0.051 ng/Bottle
0.030 ng/Bottle
0.042 ng/Bottle
0.132 ng/Bottle
0.051 ng/Bottle
0.019 ng/Bottle

" ~June 2000
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3-1999
3-1999
31999
31999
41999
4-1999
4-1999
41999
4-1999
4199
41999
41999
41999
41999
41999
4199
41999
41999
41999
4199
4199
4199
4199
4199

1999-51

[1999-52

1999-52

11999-53

1999-55
1999-55
1999-56

[1999-56

1999-57
1999-58
1999-59
1999-59
199962
199963
199963
1999-64
199968
199969
1999-71
199971
1999-71
1999-73
1999-73

1999-73

0.039 ng/Bottle
0.045 ng/Bottle
~ 0.012 ng/Bottle
0.029 ng/Bottie
0.027 ng/Bottle]
0.023 ng/Rotiie)
0,200 ngyBowe
0.222 ng/Bottle
0.188 ng/Bottle
0.078 ng/Bottle
0.039 ng/Bottle]

0.167 ng/Bottie
0.050 ng/Bottle

__0.052 ng/Sottiy
0.051 ng/Bottle




C. Certified Reference Materials
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D. Matrix Duplicates
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2199 ioss 1
199 o1
2199 |1999-22
19 o2
2199  f1999:22
21999 199923
199 |i99923
2-1999 1999-23
219%  [199924
2-1999 1999-24
2-1999 1999-24
199 199925
219 |199925
2199  |199925
2199  |199926
2-1999 1999-26
219% |19
2199 |92
21999 |1999-27
2199|1992
1999 199928
2199 199928
2-1999 1999-28
2-1999 1999-29
21999 199929
1999 199929
2-1999  |1999-30
2199 [1999:30
2199 |1999:30
2199 [199931
21990 199931
2199 [199931
21909 199932
219 (199932
2199 [1999:33
2199 199933
2199 199933
21999 |1999-34
2-1999 1999-34
21999 [1999:34
219 199935
21999 [1999-35
21599 [1999%
2199 19993
21999 |1999-36
3199|1993
3199|1993
199 [199937
3199 [1999-38
31999 f199938
31999 199938
i [199939
31999 199939
31999 199940

11.1%

L2%
A
2.2%

2.4%
15.0%
0.5%

15%

05%
42%
4.3%
0.0%
1.5%
0.7%
26%
3.7%
9.2%)
1.1%)
1.1%)
0.9%
2.1%
2.9%
_01%

2.1%

10.6%

1999 MDN




1999 MDN




4.3%
4.1%

1999 MDN




E. Analytical Spikes

1-1999 1999-01 MDNO34 1648 ng
1-1999 1999-01 MDN8S3 1313ng
1-1999 1999-01 MDN913 1672ng
11999 1999-02 MDNOG6 1483 g
1-1999 1999-02 MDNB11 1392 ng
1-1999 1999-02 MDNB98 1.497 ng
1-1999 1999-03 MDN470 2.230ng
1-1999 1999-03 MDN832 1344 ng
1-1999 1999-04 MDNO36 1.195ng
1-1999 [1999-04 MDNBO1 1348 ng
1-1999 1999-05 MDN451 1370ng
1-1999 1999-05 MDN513 1718 g
1-1999 1999-05 MDNB63 1310ng
1-1999 |1999-06 MDNG71 1328 ng
1-1999 1999-06 MDNS% 1.905 ng
1-1999 1999-06 MDNa34 1483 ng
1-1999 199907 MDN6S51 12529
11999 |1999-07 MDNES4 1.920 ng
1-1999 1999-08 MDNG33 1373ng
11999 1999-08 MDN671 1600 ng
1-1999 1999-09 MDN467 1317ng
1-1999 199909 MDNGS7 1514 ng
1-1999 1999-09 MDN66S 1545 ng
11999 1999-10 MDN243 2.042ng
11999 1999-10 MDN6S2 1845 ng
1-1999 1999-10 MDN6S4 2172ng
1-1999 1999-11 MDN333 12149
11999 1999-11 MDN785 1250ng
1-1999 1999-12 MDN3S3 1285 ng
1-1999 1999-12 MDN771 1431 g
11999 1999-13 MDNO10 1342 ng
1-1999 1999-13 MDNOS3 1.749 ng
1-1999 1999-13 MDNS08 1536 ng
1-1999 1999-14 MONS60 1352 ng
1-1999 1999-14 MDNS67 1.231ng
1-1999 1999-14 MDNE0O 1.290 ng
1-1999 1999-15 MON735 1456 ng
1-1999 1999-15 MON798 2,086 ng
1-1999 199915 MONBS3 1477 ng
1-1999 1999-16 MDN754 1490 ng|
11999 1999-16 MDNB50 1.738 ng
1199 |199%-16 Mone3s 1425ng|
1-1999 1999-17 MDN746 1337 ng
1-1999 1999-17 MDNB10 1477 ng
1-1999 199917 MDN938 ' 1324 ng
1-1999 [1999-18 MONes1 | 1.504 ng|
1-1999 1999-18 MDN671 1365 ng
1-1999 1999-18 IMonzs2 | 1260 ng
1-1999 1999-19 MDNB26 1682 ng|
1-1999 1999-19 MDN920 1154 ng
1-199 1999-19 MONO27 | 1324ng|
1-1999 1999-20 MDN680 1614 ng
1999 MDN 11999 1999-20 MDNB35 2180 g
e 1-1999 1999-20 MDNO48 1409 ng
A - 2-19%9 |1999-21 MON736 1828 ng
2-1999 199921 MDN797 j 1.467 ng
21999 1999-21 MON98? 1188ng
21999 1999-22 MDN777 1424 ng
21999 1999-22 MDN921 1683 ng

Jun; 2000 " ~:I_"
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219 1o
CEC I ()
219 199920
2-1999 1999-29
19 [1995:%
1 1930
2-1999 1999-30
199 199931
2199 1999:31
2-19% 1999-31
2199 199932
219 |1en
19 i3
2-1999 1999-33
2-1999 1999-33
2199 199934
ERC I [T
EC I [T
2199 19535
2199 1999-35
2199 1999-35
2-1999 1999-36
2199 15993
219 o
3-19% 1999-37
3-1999 199937
399 |19y
3-1999 1999-38
3-1999 1999-38
519% 199538
3-19% 1999-39
3-1999 1999-39
3-1999 199940
31999  |199941
31999 |199941
3-1999 |199941
3-19%9 199942
31999 199942
31999  |19993
3-1999 o _19_9943

97.9%

91.8%
98.4%
112.7%
100.1%
102.6%
107.5%
120.2%
79.7%
89.2%
97.7%
100.7%
101.3%
97.8%
105.0%
109.0%
99.4%
113.9%
107.5%
77.%%
94.6%
94.5%
89.7%
80.5%
74.6%
104.8%
83.1%
52.9%
114.7%
100.5%
95.1%)

1999 MDN
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1999 MDN
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31999
31999
3-1999
31999
31999
31999
31999
3-1999
31999
31999
3-1909
31999
3-1999
31999
3-1999
3-1999
31999
3-1999
31999
31999
31999
31999
3-1909
3-1999
31999
31999
31999
31999
31999
3-1999
31999
31999
31999
31999
41999
14-1999
41999
41999
41999
41999
41999
41999
41999
41999
41999
41999
4-1999
41999
41999
41999
41999
4-1999
41999
41999
41999
41999
41999
41999
41999
41999

1999-50

1999-50
1999-50
1999-51
1999-51
1999-51
1999-52
1999-52
1999-52
1999-53
1999-53
1999-53
1999-54
1999-54
1999-54
1999-55

1999-59

o6t

1999-61

|199961

1999-62
1999-62
199962
1999-63

|1999-63

MDNB18
MON129
MDN153
MDN791

MDN915
MDN146

[monis2

MDN125
MDN142

MDN121

1041 ng
2.256 ng

1517 ng
2352 ng
2075 ng

1953ng

1.853 ng
2857 g
2.095 ng
2422 ng
2463 ng
1262 ng
2036 ng
3234ng
2012 ng
238309
2640 ng
1926 ng
2.263ng
3.126 ng
2491 ng
2203 ng
2.562ng
1654 ng
1.588 ng
2919ng
1.865 ng
1372 ng
2384ng
1.249 ng
1717 ng
1478 ng
2.100 0
2184ng
1380 ng
2433
1.757 rg
1263 ng

2067 ng

1458 ng
1448 ng
1L736ng
1.865 ng
1482 ng

2406 ng)

1.906 ng
1.258 ng
1504 ng
1288 ng

2012n9|

1971 ng
1257 g
1.568 ng
1.507 ng

1.201 ng|

el
1529 ng

1210 ng|
1393 ng|

104.4%

103.0%




41999 |199964 MDN735 1302 ng 0288ng|  101.3%
41999 1999-65 MDN114 1.145 ng 0278 ng 86.6%
41999 199965 MDN756 1.454ng 0518 g 93.6%
41999 199965 |Mone12 1.295 ng 0327 ng 9.8%
41999 199966 MON779 1879 ng 0887 ng 99.2%
4-1999 1999-66 Mons23 1.206 g 0211ng 99.5%)
41999 199966 MON9G0 1276 ng 0386 ng 89.0%
4-1999 |1999-68 MDN270 1.788 ng 0.730ng|  1058%
41999 199968 MONB11 1438 ng 0419ng|  101.8%
41999 [1999-68 |MONgss 1.786 g 0.799 ng 98.7%)
41999 199969 MDN636 1.610ng 0,654 ng 95.6%
41999 199969 |monoo 1.758 g 0.781ng 97.7%
41999 1999-69 MON8S6 1.440 g 0435ng|  1005%
41999 |1999-70 MDN136 1272ng 0.307 ng 96.4%
41999 199970 MON277 1.518 g 0528 ng 99.0%
41999 |1999-70 MDN947 1373ng 0320ng|  1053%
41999 199971 MON1S1 1.358 ng 0.376ng 98.2%
41999 1999-71 |MoN159 1.948 g 0916ng|  103.2%|
41999 199971 MONB21 1.684 g 0549ng|  1135%
4-1999 199972 Mono171 1,699 ng 0670ng|  1029%
4199 |1999-72 [ Monozos 1.454ng 0492 ng 96.2%
41999 1999-72 |MoNoBg3 1.662ng 0639ng|  1023%
41999 |199973 MDNO170 1.354ng 0343ng|  101.2%
41999 199973 MONO196 1,995 ng 0912ng|  1083%
4-1999 199973 MDN0939 1.592ng 0553ng|  103.9%
Mean 99.8%

St Dey] 8.9%

1999 MDN




1999 MDN
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June 2000 -
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_____HAL Summary Comparison Lab Summa

[[DataSet | BottieID | ng/Aliquot | THg Conc. | _ Sum Stats Lab i Comp. Lab Results
1998-25  MDNO68 0843ng  843ng/L  8.59ng/L Al 9.20 ng/l
1998-25  MDNO68D 0.858ng  8.58 ng/L 0.162 ng/l (stdev)

1998-25  MDNO068S 0.852ng  8.52ng/L  1.9% (%RSD) 1.1% (%RSD)
1998-50  MDNO68T 0.881ng  8.81ng/L

1998-23  MDN544 1527ng 1527ng/L  14.99 ng/L A2 13.80 ng/|
1998-23  MDN544D 1.501ng  15.01 ng/L 0.311 ng/l (stdev)

1998-23  MDN544S 1512ng  15.12ng/L 21% 1.4% (%RSD)
199850  MDNS44T 1.455ng  14.55 ng/L

1998-25  MDN571 0505ng  5.05ng/L  5.05ng/L A3 5.40 ng/|
1998-25  MDN571D 0.502ng  5.02ng/L 0.095 ng/I (stdev)

1998-25  MDN5715 0494ng  4.94 ng/L 1.9% 3.7% (%RSD)
1998-50  MDN571T 0517ng  5.17ng/L

1998-53  MDN628 0322ng  3.22ng/L  3.41ng/L A4 3.80 g/l
1998-53  MDN628D 0.345ng  3.45ng/L 0.178

1998-53  MDN628S 0357ng  3.57ng/L 5.2% 13.2% (%RSD)
1998-50  MDN847 1.09ng  10.99ng/L  10.59 ng/L AS 10.70 ng/!
1998-50  MDNB47D 1.09ng  10.99 ng/L 0.687

1998-50  MDN8475 0980ng  9.80 ng/L 6.5% 4.7% (%RSD)
1998-33  MDNO074 2.264ng  22.64ng/L  22.74ng/L Bl 22.31ng/l
1998-33  MDNO074D 2304ng  23.04 ng/L 0.956

1998-33  MDNO074S 2378ng  23.78 ng/L 4.2% 3.4% (%RSD)
1998-51  MDNO74T 2.149ng  21.49 ng/L

1998-53  MDN366 0.258ng  2.58ng/L.  2.40ng/L B2 2.45 ng/|
1998-53  MDN366D 0.254ng  2.54 ng/L 0.284

1998-53  MDN366S 0.207ng  2.07ng/L 11.8% 10.6% (%RSD)
1998-25  MDN559 0.877ng  8.77ng/L  9.01ng/L B3 8.55 ng/l
1998-25  MDN559D 0892ng  8.92ng/L 0.241

199825  MDN5595 0901ng  9.01ng/L 2.7% 4.7% (%RSD)
1998-50  MDN559T 0934ng  9.34ng/L

1998-52  MDN814 1.192ng  11.92ng/L  11.85ng/L BA 12.62 ng/|
1998-52  MDN814D 1.253ng 12,53 ng/L 0712

1998-52  MDN814S 1111ng  11.11ng/L 6.0% 5.4% (%RSD)
1998-51  MDNB41 0643ng  6.43ng/L  6.26 ng/L BS 6.65 ng/|
1998-51  MDN841D 0632ng  6.32ng/L 0.207

1998-51  MDNB41S 0.603ng  6.03 ng/L 3.3% 8.3% (%RSD)
1998-52  MDN203 0573ng  573ng/L  5.74ng/L C1 6.56 ng/l
1998-52  MDN203D 0594ng  5.94ng/L 0.190

1998-52  MDN203S 0.556ng  5.56 ng/L 3.3% 4.1% (%RSD)
1998-26  MDN226 0760ng  7.60ng/L  7.91ng/L c2 7.55 ng/l
1998-26  MDN226D 0771ng  7.71ng/L 0551

1998-26  MDN226S 0873ng  8.73ng/L 7.0% 0.4% (%RSD)
199851  MDN226T 0.759ng  7.59 ng/L

199826  MDN233 0.838ng  838ng/L  8.07ng/L c3 8.19 ng/|
1998-26  MDN233D 0797ng  7.97 ng/L 0.206

199826  MDN233S 0.794ng  7.94 ng/L 2.6% 3.3% (%RSD)
1998-51  MDN233T 0.800ng _ 8.00 ng/L

199852  MDNS87 049ng  4.90ng/L  4.73ng/L c4 4,76 ng/|
199852  MDNS87D 0452ng  4.52ng/L 0.192

1998-52  MDNS87S 0476ng  4.76 ng/L 4.1% 1.1% (%RSD)
1998-5  MDNB840 1.582ng 15.82ng/L 1538 ng/L cs 15.81 ng/l
1998-53  MDN840D 1490ng  14.90 ng/L 0.461

199853 MDN840S 1.541ng  15.41 ng/L 3.0% 2.0% (%RSD)

1999 MDN




OVERALL SUMMARY

Bottle ID HAL (ng/l) Comp. Lab (ng/l) Comp LabID RPD
MDNO068 8.59 9.20 Al 6.9%
MDN544 14.99 13.80 A2 8.3%
MDN571 5.05 5.40 A3 6.7%
MDN628 341 3.80 A4 10.8%
MDN847 10.59 10.70 A5 1.0%
MDNO074 22.74 22.31 B1 1.9%
MDN366 2.40 245 B2 2.1%
MDN559 9.01 8.55 B3 5.2%
MDN814 11.85 12.62 B4 6.3%
MDN841 6.26 6.65 B5 6.0%
MDN203 5.74 6.56 C1 13.3%
MDN226 7.91 7.55 C2 4.7%
MDN233 8.07 8.19 C3 1.5%
MDN587 473 4.76 C4 0.6%
MDN840 15.38 15.81 C5 2.8%
Average] 5.2%

1999 M
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Rainwater Intercomparison: HAL and Lab C
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