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I. Introduction

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, coor-
dinated through the National Atmospheric Deposition Program (NADP), was designed with the
primary objective of quantifying the wet deposition of mercury in North America to determine
long-term geographic and temporal distributions. The Network has grown to incorporate over 50
sites in the United States and Canada. In 2001, the MDN is expected to add 10-15 additional new

sites.
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2000 Mercury Deposition and Mercury Advisories for fish
and wildlife consumption

-

Mercury '
Advisories
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I Statewide
= == Coastal

As the HAL, Frontier receives weekly precipita-
tion 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 Scien-
tists. Frontier also served as the referee lab for
the Method 1631 final validation study.

Robert Brunette, Project Investigator and HAL
Director, oversees Frontier’s involvement in the
MDN. He serves as the MDN Liaison, HAL con-
tact for the multiple agencies currently sponsor-
ing the MDN, and as Chair of the Data Manage-
ment and Analysis Subcommittee for the NADP.
His multiple roles require him to provide guid-
ance and direction to all HAL staff, and to main-
tain his proficiency at all aspects of HAL activi-
ties, including MDN site selection and equipment
installation, MDN equipment troubleshooting,
field and laboratory training, analysis and report
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writing, as well as research on new MDN initia-
tives including Trace Metals (in addition to Hg)
in Wet Deposition. Mr. Brunette is supported
by an analytlcal laboratory staff skilled in pro-
cessing incoming samples, analyzing sample sets,
cleaning glassware, shipping weekly field equip-
ment, and entering data. Senior Research Scien-
tist, 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 Laboratory Man-
ager, Michelle Gauthier, and Beverly van Buuren,
Frontier’s Quality Assurance Program Director,
to ensure that all quality control (QC) param-
eters are consistently maintained, and that
Frontier’s high standards of professional and sci-
entific quality are met.

Frontier continued to maintain and demonstrate
high quality control standards in 2000. Due to
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the addition of new MDN sites, the number of
quality control points increased from 705 in 1999
to greater than 945 quality control measurements
in 2000. Frontier further demonstrated excellent
consistency and reproducibility with Reagent (1%

BrCl Preservative) Blanks, Bottle Blanks, Stan-
dard Reference Materials, Matrix Duplicates, and

Matrix Spikes. All of these parameters are con-
trol charted in Appendix A of this report.
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II. General Description of Frontier’s
Quality Assurance Program

A. Quality Assurance and
Quality Control

Frontier has a strong and vital commitment
to its Quality Assurance Program, viewing
quality assurance as a program and a philosophy.
We begin quality control at the bench level, and
continuously 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 ana-
lysts, 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 interpre-
tation resulting from an analytical procedure are
technically sound, statistically valid, and appro-
priately documented. Our quality control param-
eters are the mechanisms 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 help in
maintaining our quality control parameters to
ensure we continue to achieve quality assurance
as we grow.
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B. Data Quality Objectives

ata quality is achieved through Frontier’s
Data Quality Objectives (DQO’s). Our
DQO’s consist of five components: precision,
accuracy, representativeness, comparability and

completeness (PARCC).

® Precision is a measure of data reproducibil-
ity; it is measured by utilizing sample repli-
cates.

® Accuracy is a measure of how close the data
is to the actual, or real value, and is measured
by certified reference materials and matrix

spikes.

® Representativeness is a measure of how
typical a sample is compared to the sample
population. It is achieved by accurate, arti-
fact-free sampling procedures and appropri-
ate sample homogenization.

e 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.

'| .
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III. Quality Control Procedures

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 situ-
ation 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 iden-
tify trends or anomalies.

The mean for the 2000 lab sample bottle blanks
1s 0.034 ng/Bottle (n=72) with a standard devia-
tion of 0.020ng/Bottle. Control charts are listed
in AppendixA.

B. Reagent Blanks

eagent blanks consist of 1% (v/v) 0.2N bro

mine monochloride, 0.2 mL 20% hydroxy-
lamine 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 monochloride used for
oxidizing the samples. Reagent blanks help when
researching possible sources of contamination.
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The mean for 2000 reagent blanks is 0.071 ng/L
(n=242) with a standard deviation of 0.068ng/L.
Control charts are listed in Appendix A.

C. Matrix Duplicates

matrix duplicate sample is run with each

analytical set. The relative percent differ-
ence (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 2000 RPD’s is 4.36% (n=235) with
a standard deviation of 4.3%. Control charts are
listed in Appendix A.

D. Certified Reference
Material Samples

Certified 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
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reference samples is 75-125%. If the percent re-
covery lies out of this range, the sample CRM is
rerun for more acceptable results. If the percent
recovery is within the acceptance range, analysis

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

The mean for 2000 CRMs is 98.1% recovery
(n=161) with a standard of 5.6%. All reference
samples fell within the designated parameters in
2000. Control charts are listed in Appendix A.

E. Matrix Spike Samples
Matrix spikes are a tool for determining if,

and how, the sample matrix interferes with
analyte quantification. Matrix 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?

Matrix spikes falling within 75-125% recovery are
considered valid. Analytical spikes falling out-
side 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 2000 matrix spikes is 99.7% recov-

ery (n=235). Control charts are listed in Appen-
dix A.
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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 regu-
lar participant in studies prepared by the Ana-
lytical Products Group, National Water Research
Institute (Canada), National Oceanic and Atmo-
spheric Administration (US), National Research
Council (Canada), US Geological Survey, the
Institute for National Measurement Standards
(Canada), and New York State PT samples.

Included in Appendix C area few of the Perfor-
mance Evaluation Studies Frontier reported in
2000:

1. New York Dept. Of Health - Non-Potable
Water - 7/2000

2. Analytical Products Group — WP June 2000

Included in Appendix D are a few of the Labora-
tory Intercomparison Studies that Frontier re-
ported in 2000:

1. National Water Research Institute - Ecosys-
tem Performance Evaluation QA Program -
Study FP77 - Fall 2000

2. Florida Dept. Of Environmental Protection
- Mercury Intercomparison Study October
1999 - April 2000

3. Results Of USGS Analytical Evaluation
Program For Standard Reference Samples
Distribution in March 2000.

gosciences Inc.
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Frontier currently holds certifications in six ana. We are also pursuing certification status for
states, they are: Washington, Wisconsin, Florida, states where additional Frontier clients reside.
California, New York, New Jersey and Louisi-
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IV. HAL 2001 Outlook

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 2000-2001. 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:

e In 1998, Frontier created an Access Data
Base which has greatly improved data han-
dling 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 continue to im-
prove these facilities in 2000.

* The HAL continued trace metals in wet
deposition research in 2000 and is expected
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to launch a Trace Metals in Wet Deposition
initiative in 2000-2001 due to increased
interest by MDN site sponsors.

The HAL will continue research into Dry
Deposition of Mercury and Trace Metals in
sites in the Southern U.S. as there is great
interest from MDN sponsors in this mea-
surement

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

HAL 2000 Annual
QA/QC Control Charts

A
‘{I'LJI]'UC]’ 2000 Mercury Deposition Network
yeosciences Inc. HAL Quality Assurance Report




08

0L

09 0S oy o€ 0¢ o]

020°0 = A3p1s ‘@|110g/bu $£0°0 = abelane NN =u

(1OH %1 1w 0g/Mm) seog pauea|) ul bH 101
0002 Nan

aog/bu 0000

amog/bu 0200

smog/bu 0v0°0

8jog/bu 090°0
{ amog/bu 080°0
| emog/bu 0010

I sog/bu 0210




052 002 0S| 001 0S 0 M
7/6uU 00°0

{ 1/Buoz0o
7/6u 0€°0
71/6u 0%°0
+ 1/6u 050

890°0 = Aapls 1/BuL .00 = abesane ‘gpz = u
L 9/6u 09°0

dAlBAIaSaId D49 % Ul BHL
0002 NAW




S oS} acl 00} SL 0s Ge 0

- %009

%004

%008

%006

- %0°00}

%00k

%002

%0'0E}L

GG0°0 = A3PIS ‘9% |86 = abeJane ‘L9 = u

A1anooay NYS
0002 NAW




09k Ovlk 02k 00} 08 09

T —— PR T PR Y Y S—

Eo.ou>m2ma\&.8uomea>m.mmmu:,

SalI9A0234 1dS xR
0002 NN

%0°05

%009

%004

%008

- %0°06

%0700}

[ %0°0LI

%0°0C}

%0°0E




ove

0ce

002

081

09k OvlL 0c¢k OO0} 08 09 (0% 0¢c

180°0 = ASPIS ‘%% /°66 = abelane ‘Geg = u
sal1an0904 Y1dS x1ey
0002 NAWN

%0°09

%009

%00

%0708

%0°06

%0°00}

I %00}

%0°0C}

%0°0€ L




Appendix B:

HAL 2000 Quarterly
QA/QC Summary Tables
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Appendix C:

Examples Of Performance
Evaluation Sample Results

1. New York Dept. Of Health - Non-Potable Water
- 7/2000

2. Analytical Products Group - WP June 2000

’ _411‘()1]‘{1‘@1‘ 2000 Mercury Deposition Network
yeosciences Inc. HAL —Quality Assurance Report
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Appendix D:

Examples Of Laboratory
Intercomparison Studies — 2000

1. National Water Research Institute - Ecosystem
Performance Evaluation QA Program - Study FP77
- Fall 2000

2. Florida Dept. Of Environmental Protection - Mercury
Intercomparison Study October 1999 - April 2000

3. Results Of USGS Analytical Evaluation Program For
Standard Reference Samples Distribution in March 2000.

7 11’()1]'{_1'(31' 2000 Mercury Deposition Network
\_geosciences Inc, HAL -Quality Assurance Report
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o Department of
s AL ° @
noroa~ | Environmental Protection
it
Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road ' David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary
October 26, 1999
Dear Laboratory Director:

Attached are results from the recent Florida Mercury Intercomparison Study, FMIP-0999 (Attachment 1). A list of
participating laboratories and associated contacts are included in Attachment 2.

A single surface r sample from site U3 in Water Conservation Area 2A of the Florida Everglades was used for
this study. Paul of the Florida Department of Environmental Protection (FDEP) Mercury Coordinator’s
Office collected the sample on September 9. Using a Nytex filter on the suction side of the sampling pump, aliquots
were collected into three new Nalgene LDPE 20L bottles with screw tops. Samples were stored in coolers without
ice or any additional preservation.

Sample bottles were transported to Tallahassee and stored at room temperature until September 20, when they were
moved to the FDEP Bureau of Laboratories’ mercury clean room. The FDEP laboratory staff conducted all
subsequent sample handling. Two of the three 20L bottles were filtered through a 0.45 micron filter into a new
Nalgene LDPE 50L bottle. Following filtration, this S0L bottle was equipped with a motorized stirrer with a
stainless steel shaft and propeller to maintain homogeneity during subsampling of the aliquots.

Individual sample bottles were provided by the participating laboratories, except for Florida International
University, for whom FDEP provided cleaned bottles. The sample bottles to be filled were placed in random order
and filled sequentially by thirds. The samples bottles were placed in the coolers provided by the participating
laboratories and shipped to each laboratory by overnight express. Each laboratory was notified of this shipment via
telephone on the day of shipment. The laboratories were asked to analyze each of six replicates for total mercury
and, if it was an analyte that the laboratory normally measured, methlymercury. The FDEP laboratory was aware
that each sample to be tested was from a single water sample, although other laboratories were unaware of this.

Results as reported by each laboratory are presented in Table 1. Summary statistics for each laboratory are
presented in Table 2. A graphical presentation of the results using median-quartile box-plots is included in Figures 1
and 2. If you have any questions about this study, please contact me at (850) 921-9776, or by email at

Rebecca. Northup@dep.state.fl.us

Sincerely,

Rebecca Northup, Environmental Manager
Environmental Assessment Section

Bureau of Laboratories

Division of Resource Assessment and Management

Attachments

Ce: Tom Atkeson/FDEP
Paul Parks/FDEP
Bill Coppenger/FDEP

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.




Table 1.

Attachment 1

Reported Analytical Results from Florida Mercury Intercomparison Study

FMIP-0999.
Total Mercury | Methyimerc:
Lo o) | gy
1] 4.35 1.02
i Jﬂ: | 4.46 1.09
4.56 0.98
4.56 1.08
4.56 0.95
4.53 1.03
o AL 4.92 0.71
4.56 0.73
4.43 0.77
5.02 0.87
4,68 0.72
- 4.59 0.79
L‘m g;% 4.82 0.77
4.83 0.78
4.85 0.75
4.82 0.76
4.88 0.76
4.87 0.75
. U 3.05
LAE d.f / 2.81
3.16
2.84
2.86
2.82
Frontier Geosciences  # & 5.02 1.03
4.72 1.16
4.68 1:27
4,95 i 5 B
4.88 1:12
4.57 1.30
4,71
4.57
4.79
4.37
4.78
Ly 70 5.01 1.05
4.48 1.05
4.60 1.05
4.89 1.18
4.88 1.16
4,99 1.19

FMIP-0999
10/26/99
Attachment 1
Page 1




Figure 1. Median Boxplots of Total Mercury by Laboratory.

5.0 T

4.5

4.0

Total Mercury (ng/L)

3.5

3.0 1

25 T

] :‘b‘fz/ %, W F#j', 4o #7

Figure 2. Median Boxplots of Methylmercury by Laboratory
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zUSGS

science for a changing world

U.S. Department of the Interior
U.S. Geological Survey

Results of the U.S. Geological Survey's Analytical
Evaluation Program for Standard Reference
Samples Distributed in March 2000

Open-File Report 00-398 "

LA 245
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