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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 Mercury
Deposition Network, coordinated through the National Atmospheric
Deposition Program (NADP), was designed with the primary objec-
tive to quantify the wet deposition of mercury in North America in
order to determine long term geographic and temporal distributions.
Frontier receives weekly precipitation samples, which are analyzed
for total mercury. The analytical technique employed to measure each
sample for Total Hg, US EPA Method 1631 modified, was authored
by Frontiers Senior Research Scientist and Frontier served as the ref-
eree lab for the Method 1631 final validation study. The MDN now
incorporates 37 sites from the United States and Canada, a 76% in-
crease of MDN sites since 1996. The MDN is expected to add 10 new
sites, bringing the total to almost 50 in 1999.

Mr. Robert Brunette, Project Manager, oversees all aspects of Frontier’s
involvement in the MDN. He serves as the MDN Liaison, HAL con-
tact for multiple agencies currently sponsoring the MDN, and Vice
Chair of the Data Management and Analysis Subcommittee for the
NADP. His multiple roles require him to provide guidance and direc-
tion to all HAL staff, and to maintain his proficiency at all aspects of
the work, including MDN site selection and equipment installation,
MDN equipment troubleshooting, field and laboratroy training, analy-
sis and report writing as well as MDN research. Dr. Eric Prestbo,
who serves as Science Advisor for the HAL, works with Mr. Brunette
as an advisor to provide expert chemistry advice for MDN and help
direct new initiatives which include Trace Metals in Wet Deposition
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and Hg Dry Deposition Studies. Mr. Brunette is assisted by Analyti-
cal Laboratory staff who process incoming samples, analyze sample
sets, clean glassware, ship weekly field equipment, and perform data
entry. Mr. Brunette works closely with Ms. Michelle Gauthier, Labo-
ratory Manager, and Ms. Beverly Heaphey, Quality Assurance Of-
ficer, to ensure all quality control parameters are consistently main-
tained.

Quality control is adhered to both in the laboratory and in the field.
The MDN project saw an increase in quality control points from 444
to 624, which corresponds to the increase in MDN sites in 1998 and
demonstrates Frontier s commitment to quality assurance. The MDN
Site Liaison, Mr. Brunette, with the help of other HAL staff, reviews
weekly rain gauge charts and MDN Observer Form (MOFs). Site
equipment failures or procedural errors are addressed quickly and
directly by the Site Liaison. MDN site equipment failures are mini-
mized as the HAL now maintains an MDN Equipment Depot. The
MDN Equipment Depot enables the Site Liaison to send replacement
parts to sites within 24 hours of discovering equipment failures. Quick
response to field issues overall ensures the continuity of the MDN
data base.

Frontier improved quality control on the MDN project in 1998. Not
one quality control point exceeded parameters for the entire year
(n=624). All blank means were lower in concentration in 1998 than in
1997. For example, the Reagent Blank mean in 1997 was 0.143 ng/L
and in 1998 was 0.087ng/L. This is an improvement in reducing mer-
cury concentration in the reagent matrix of 60.8%. All quality control
parameter findings improved in 1998 from 1997. The improvements
in lab performance are contributed to the efforts of Project Manager,
Mr. Robert Brunette working in cooperation with the Quality Assur-
ance Officer, Senior Hg Analyst and Lab Manager.

1998 Mercury Deposition Network 4

page~ uality Assurance Report \_JFEOUSLIE
y po




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 analysts, then utilize management to
see to implementation; 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 in-
formation, data and interpretation resulting from an analytical pro-
cedure are technically sound, statistically valid and appropriately
documented. Our quality control parameters are the mechanisms used
to achieve quality assurance.

B. Data Quality Objectives

Data quality is achieved through Frontier’s Data Quality Objec-tives
(DQO’s). Our DQO'’s consist of five components: precision, accu-
racy, representativeness, comparability and completeness (PARCC).

* Precision is a measure of data repeatability; it is measured by us-
ing sample replicates.
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* 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 com-
pared to the sample population. It is achieved by accurate, arti-
fact-free sampling procedures and appropriate sample homogeni-
zation.

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

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

[II. Quality Control

Procedures

A. Bottle Blanks

Bottle blanks are expected to be at or near the method detection limit
(MDL). In cases where the blanks are significantly higher than the
MDL, the situation is examined. Possible contamination sources are
researched and identified. Once the problem has been found and cor-
rected, the run continues. Bottle blanks are control charted on an on-
going basis, helping to identify trends or anomalies.

The mean average for 1998 lab sample bottle blanks is 0.03 ng/L
(n=67). The standard deviation is 0.019 ng/L. Numbers may be found
in tabular format in Appendix A, while control charts are listed in
Appendix B.
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B. Reagent Blanks

Reagent blanks consist of 1% (v/v) 0.2N Bromine Monochloride, 0.2
mL 20% Hydroxylamine Hydrochloride, and 0.3 mL 20% Stannous
Chloride. 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 contami-
nation.

The mean average for 1998 reagent blanks is 0.087 ng/L (n=66). The
standard deviation is 0.050 ng/L. Numbers may be found in tabular
format in Appendix A, while control charts are listed in Appendix B.

C. Martix Duplicate Samples

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

The mean average for 1998 RPD’s is 3.5% (n=183). The standard de-
viation is 3.6%. All matrix duplicate relative percent difference val-
ues fell within the designed parameters in 1998. Numbers may be
found in tabular format in Appendix A, while control charts are listed
in Appendix B.

D. Certified Reference Material Samples

Certified reference material (CRM) samples are a way to compare
sample results with a known, certified value. This is a useful tool for
validating the analytical curve. The acceptance range for the refer-
ence samples is 75-125%. If the percent recovery lies out of this range
the problem is identified, corrected and the instrument is recalibrated.
If the percent recovery is within the acceptance range, analysis con-
tinues. The CRM used is DORM-2, a fish tissue.
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The mean average for 1998 CRMs is 94.4% recovery (n=130). The
standard deviation is 3.4%. The Certified Reference Material recover-
ies were all in control, but the mean recovery dropped from approxi-
mately 98% to approximately 92% sometime 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 1998.
Numbers may be found in tabular format in Appendix A, while con-
trol charts are listed in Appendix B.

E. Matrix Spike Samples

Matrix spikes are a tool for determining if, and how, the sample ma-
trix interferes with analyte quantification. Matrix spikes help answer
two questions. Does analyte in the sample go through the analytical
system the same way analyte in the standards does? And are we able
to carry analyte through the analytical system without significant
losses?

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

The mean average for 1998 matrix spikes is 100.2% recovery (n=173).
The standard deviation is 6.8%. There was just one incident of a ma-
trix spike falling outside quality control limits. Numbers may be found
in tabular format in Appendix A, while control charts are listed in
Appendix B.
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G. Quarterly Reports

Mr. Brunette prepares a quarterly Quality Control Report, outlining
quality control results in tabular format. Trends and anomalies are
looked for, and if found, are identified. Possible causes for trends or
anomalies must be researched by examining original datasets. Con-
clusions are summarized and included in the report.

H. Performance Evaluation and
Interlaboratory Intercomparison
Studies

Performance evaluation and interlaboratory intercomparison stud-
ies are a vital part of our Quality Assurance Program. Frontier is a
regular participant in studies prepared by the US EPA, National Wa-
ter Research Institute (Canada), National Oceanic and Atmospheric
Administration, National Research Council (Canada), US Geological
Survey, the Institute for National Measurement Standards (Canada),
and New York State PE samples. Results from the most recent US
EPA Water Pollution Study (WP040) have been included in Appen-
dix C.

.+ _ 1998 Mercury Deposition Network
WILCS T Quality Assurance Report

page 7




| |
. i

page 8

V. 1999 Outlook

he Mercury Deposition Network continues to gain more and
more attention as the largest and longest running National
scale Hg wet deposition network in North America. This in-

creased exposure has led to expected significant growth in 1999
through 2000. With this growth, the HAL will continue to look for
ways of improving this program to ensure it retains the highest of
quality.

The following are ways the HAL expects to maintain quality through-
out 1999:

In 1998, Frontier created an Access Data Base which has greatly
improved data handling and coordination. The HAL will con-
tinue to look for innovative ways to streamline and increase effi-
ciency.

The HAL is expected to upgrade its MDN facilities in order to
stay ahead of projected growth in the Network.

The HAL will continue Total and Methyl Mercury field studies at
WA18 utilizing two co-colocated MDN Aerochemetrics Wet Depo-
sition Samplers.

The HAL will continue Trace Metals in Wet Deposition studies as
well as Dry Deposition Hg studies.

The HAL will continue Mercury laboratory intercomparison stud-
ies in 1999 and endeavor to increase the frequency of these stud-
ies.

The HAL will begin an internal blind MDN sample program.

Pending an NADP/MDN policy change, the HAL is expected to
start a new Field Blank and System Blank program.
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V. Appendix A Quality

Control Tables

A. Analytical Run Data

InstrumentiD BrCl Blk
CVAFS-4 0.058 ng/L
CVAFS-5 0.080 ng/L
CVAFS-4 0.071 ng/L
CVAFS-5 0.071 ng/L
CVAFS-5 0.081 ng/L
CVAFS-4 0.072 ng/L
CVAFS-5 0.087 ng/L
CVAFS-4 0.213 ng/L
CVAFS-4 0.065 ng/L
CVAFS-5 0.063 ng/L
CVAFS-5 0.079 ng/L
CVAFS-5 0.067 ng/L
CVAFS-4 0.054 ng/L
CVAFS-4 0.115 ng/L
CVAFS-5 0.139 ng/L
CVAFS-4 0.100 ng/L
CVAFS-5 0.117 ng/L
CVAFS-4 0.073 ng/L
CVAFS-5 0.060 ng/L
CVAFS-4 0.159 ng/L
CVAFS-5 0.192 ng/L
CVAFS-4 0.112 ng/L
CVAFS-4 0.129 ng/L
CVAFS-5 0.200 ng/L
CVAFS-4 0.098 ng/L
CVAFS-5 0.142 ng/L
CVAFS-5 0.091 ng/L
CVAFS-4 0.099 ng/L
CVAFS-5 0.249 ng/L
CVAFS-4 0.039 ng/L
CVAFS-5 0.103 ng/L
CVAFS-4 0.093 ng/L
CVAFS-5 0.099 ng/L
CVAFS-4 0.087 ng/L
CVAFS-5 0.041 ng/L
CVAFS-4 0.059 ng/L
CVAFS-5 0.058 ng/L
CVAFS-4 0.071 ng/L
CVAFS-5 0.160 ng/L
CVAFS-4 0.021 ng/L
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0.105 ng/L
0.041 ng/L
0.043 ng/L
0.080 ng/L
0.121 ng/L
0.110 ng/L
0.030 ng/L
0.050 ng/L
0.053 ng/L
0.028 ng/L
0.024 ng/L
0.043 ng/L
0.040 ng/L
0.005 ng/L
0.061 ng/L
0.083 ng/L
0.181 ng/L
0.117 ng/L
0.093 ng/L
0.076 ng/L
0.069 ng/L
0.057 ng/L
0.010 ng/L
0.172 ng/L
0.040 ng/L
0.041
Mean 0.99971 0.087
St Dev 0.00041 0.050
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B. Bottle Blanks

i n
Mean 0.030 ng/Botlle
Std Dev 0.019 ng/Bottle
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C. SRMs

Recov Recoy
100.9% 89.4%
99.1% 92.1%
96.1% Ea
98.9% 89.3%
99.1% 90.2%
97.5% 92.3%
98.5% 90.3%
91.0%
98.8% g
98.4% 92.6%
98.4% 90.8%
98.7% 91.5%
90.9%
:9.2: 92.4%
9. 91.3%
96.4% 90.9%
99.7% 90.9%
93.0% 92.8%
95.3%
97.9% 90.9%
98.7% 90.6%
98.8% 92 3%
97.8% 95.0%
90 8%
97.8% 90.7%
97.7% 92.6%
98.3% 91.2%
96.3% 92 9%
97.2% 92.3%
100.1% g
95.4% 96.2%
897.9% 94.4%
97.2% 94 3%
88.2%
95.4% 92.7%
97.2% 87.9%
94.7% 91.6%
97.1% 93.4%
99.1% 92.7%
105.9% -5
98.4% 86.9%
96.3% 90.7%
97.0% 91.9%
97.3%
o7ien o o
. 93.9%
98.6% 92.3%
101.2% 95.3%
96.1% :;‘::

96.2% A
94 6%
96.5% 94.5%
87.6% 92.0%
100.7% 94.5%
91.2% 93.8%
94.8%
90.9% 94.6%
90.6% 89.4%
92.3% 94.3%
91.9% 95.3%
93.8%
::?: 91.5%
$ 95.6%
90.4% 93.0%
91.4% 92.6%
91.4% 94.2%
87.2% L%
Mean 4.38 ng/mL 94.4%
St Dev 0.16 ng/mL 3.4%
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D. Dups
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D. Spikes

102.5%
120.6%
114.9%
99.9%
113.5%
99.9%
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[. Appendix B Quality
Control Charts

AERERRATETNEE D

B
3

RERE

' m' ier . 1998 Mercury Deposition Network

(Feo: }ﬁﬂcw Quality Assurance Report

page 15




VII. Appendix C US EPA

WP 040 Results

EB7575 WAD1127
Frontier Geosciences, Inc.
Fepcrt: FTECCE
rance Evaluation Report Fage: 1
usrrn water Fcllotiom Study wPCOC Pate: 1950V9E
articipant Ip: WA01127 Tyre: CTHEFR Requesting Cffice: FIL
Sample Repcrted True fcceptance Warning Perfcrmerce
Kumber Value Value® Limits 1imits Evaluaticn

THACE METALS IK PICFCGRAMS/1ITEFR
J1=ALURINUN

01 2EzZ0 310s 27u0- 3uuc 2830- 33°%C Cx. fcr Err.
V2-AKRSENIC

01 153 160 128- 190 116- 183 kccept.
O3-BERYLLIUK

02 37.30 36.9 23.1- 82,2 3a,2- 41 Accept.
JU=CADNIUN

01 1e2 170 187- 193 152- 187 Mccept.
05-CO3 ALT

01 527 €C3 B89~ 561 u6y- Ssu? Accept.
Jo~CHROMIUK

01 €79 ES0 €79~ 726 598- 70¢ lccept.
JT7-CUPPER

01 750 700 ESu- 781 67C- €= hccept.
J8=IRON

01 91¢ B3N Tun- 93¢ 768- 912 Ck. fer Err.

09~-nERCURNY
01 1.10 1.15 D.B13- 1.47 0.895- 1.39 Accept.
10-MAKGANESE

01 2un 2u0 216~ 259 222- 254 Accept.
11-NICKEL

01 2620 2501 23nC- 2860 2000~ 2790 Accept.
L2-LEAD

01 71.5 T70.6 61.7- £3.3 fa.4- g0.6 rccepta
L3-SELENIUN

01 30¢ 260 1e9- 297 202- 284 bct Accert.
LU-VANADIUN

01 453C 4202 3a8C- a6uQ 398C- 4ssC Accept.
L5-2INC

01 Sa3 631 €63~ 1708 581- 650 Accepta
L6-ANTINONY

02 515 n99 381- 590 Uo7~ S€u Accept.
L7-5ILVER

B3u B51 736- 930 760- 906 Accept.

L8-THALLIUN

02 863 Aul 747- 970 775- 942 Accept.
T4-MOLYBDENUN

02 1g.4  18.2 m- 22 15- 21 Aecept.
15-STRONTIUN

02 324 301 263- 342 273- 332 Accept.
16-TITANIUN

02 1¢€€ 160 1n2- 1717 147- 172 Pecepta

MISCELLANEOUS ANALYTES
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Fefort: TECCE
2

Performance Evaluation Regort Face:
USEFA water Felluticor Study sFPOUC fate: 19K0V9E
\wticipant IE: ®A011Z7 TYpe: CTHER fequesting Cffice: ¥1
Saaple Repcrted True Fcceptance %arning Ferformence
NuBver Value Value® Limits Limits Evaluaticn

/2-NON-FILTERAELE RESICOUEF (IF PC/L)
65.0 6u.0 12.4- 80.7 20.9- 72.1 Accept.

----------------- -

08202238 LNL CF DATA FCF WAQ113Z7 s32st9s8dss
iTE: FOKR LIRITS AND TEUF VALUFS, ASSUPF THFEE SIGSIFIC2»T LIGITS.
JHSEHeSET ENL CF REFORT FOR VAC1127 £o8teddtse

---------------------------------------------------- B e T T ——

hased on yravimetric calcylatiopns, or a reference value when necesSsSaCYy.

_#ﬁ.
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