Measurement of Mercury Wet
Deposition
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Mass of pollutants per unit volume of water collected
(milligrams/liter, nanograms/liter)

1 7-1aTal

Mass of pollutant that falls on a fixed unit of area for
a unit of time (a flux, kilograms/m? year)

Concentration
2 mg/L
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X : Precipitation
- 35.4 inches per year

(Over a one square meter area,
that is 9 liters per year)

— Deposition
18 mg/m? per year or 1.8 kg/m?

(18 million mg/hectare per year or 18 kg/ha)




Mercury Deposition Network (MDN)

@ Collects one-week precipitation-only samples
with MDN wet-dry collector

Measures precipitation
with gage

Two independent measurements
* Concentration w/ sampler
* Depth of precipitation w/ gage




Typical Wet Deposition Site
(MDN)







Equipment At Bondville
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o Printed SOP to
every Site

Mercury Deposition Network
Site Operations Manual

= Mational Atmospheric Deposition Frogram




Samples are Collected in Four
Steps

e Fill out paperwork

* Collect Sample First

* Clean sampler

* Install clean glassware
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Samples are Collected in Four
Steps

e Fill out paperwork

* Collect Sample First

* Clean sampler

* Install clean glassware



Onsite Activities

Tahle 3 _Responsih

s of the Site Operator.

Activity Frequency
Inspect site and equipment Weekly
Verify sensor operation Weekly
Collect and process sample Weekly
Collect and process raingage data Weekly
Complete MOF Weekly
Ship sample and MOF to the HAL Weekly
Change dry side bucket bag Weekly*

Maintain/stir anti-freeze solution in raingage

Weekly , when winterized

Troubleshoot equipment

As needed

Equipment repairs and maintenance

As needed

Replace/upgrade equipment

As needed

Replace collector lid seal

Annually

Winterize/Sumimerize equipment

Annually (location dependent)

Participate in External Site Performance and
Systems Survey

Once every 3-4 years

* Every Tuesday morning.




Samples
arrive on site




e Fill out paperwork




* Remove the
weeklysample




* Clean the Sampler




e Replace with New Glassware and

finish paperwoP

Blue clip
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Ship the Sample to the Laboratory

Ground shipping

3-4 days




One Laboratory for All Samples

Eurofins Frontier Geosciences
Seattle Washington, USA

Why do We use 1 Lab? \ i
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Analysis: EPA Method 1631




Methyl Data Option



Methy Mercury Analysis Methyl Mercury
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Data Processing



NOTE §ODE:

Valid for
Quality Summary
Rating Statistics
Code} Description (QR) code (Y/N)
e Extended sample time (> 8days) B Y
d debris present B Y
m | missing information B Y
z site operations problems B Y
h sample handling problems B Y
i low volume sample (1.5 mL < sample B Y
volume < 10 mL) (Hg conc. data are
reported but they are less certain than
samples with a sample volume of at
least 10 mL
b bulk sample (sample exposed the whole C N
time)
v Rain gage indicates precipitation C N
occurred but the sample volume was
less than 1.5 mL, or the sample volume
was less than 10% of indicated rain
gage precipitation amount.
u undefined sample (sample exposed for C N
at least 6 hours without precipitation)
f serious problems in field operations that C N
compromise sample integrity
I laboratory error C N
C contamination of sample C N
p no precipitation data from either the rain C N
gage or the sample volume
no sample submitted C N

Notes
(sample condition)

assigned to each
sample



NOTE CODE:

Valid for
Quality Summary
Rating Statistics
Code Description (QR).gode (Y/N)
e Extended sample time (> 8days) / B \ Y
d debris present B Y
m  missing information B Y
z site operations problems B Y
h sample handling problems B Y
i low volume sample (1.5 mL < sample B Y

volume < 10 mL) (Hg conc. data are
reported but they are less certain than
samples with a sample volume of at
least 10 mL

bulk sample (sample exposed the whole
time)

Rain gage indicates precipitation
occurred but the sample volume was
less than 1.5 mL, or the sample volume
was less than 10% of indicated rain
gage precipitation amount.

undefined sample (sample exposed for
at least 6 hours without precipitation)

serious problems in field operations that
compromise sample integrity

laboratory error

contamination of sample

no precipitation data from either the rain
gage or the sample volume

no sample submitted

OO0

zZ Z2 =2

Valid Invalid Decisions

“A” Quality
“B” Quality

“C” Quality- invalid



NOTE CODE:

Valid for
Quality Summary
Rating Statistics
Code Description (QR) code )
e Extended sample time (> 8days) B ( Y \
d debris present B Y
m  missing information B Y
z site operations problems B Y
h sample handling problems B Y
i low volume sample (1.5 mL < sample B Y

volume < 10 mL) (Hg conc. data are
reported but they are less certain than
samples with a sample volume of at
least 10 mL

bulk sample (sample exposed the whole
time)

Rain gage indicates precipitation C
occurred but the sample volume was

less than 1.5 mL, or the sample volume

was less than 10% of indicated rain

gage precipitation amount.

undefined sample (sample exposed for C N
at least 6 hours without precipitation)
serious problems in field operations that C N

compromise sample integrity
laboratory error
contamination of sample

no precipitation data from either the rain
gage or the sample volume

no sample submitted C N

OO0
zZ Z2 Z2

Annual Statistics

“A” Quality
“B” Quality

“C” Quality- invalid



National Atmospheric Deposition Program/MDN

Weekly Mercury Concentrations and Depositions

SitelD | Date On Date Off RGPPT | SWOL | SUBPPT @ HgConc @ HgDep @ Sample QR | Motes | YrMonth | DateMod
mm mi mm ng/L ng/m?# Type
OKo9 04/29/2003 10:00 | 05/06/2003 17:27 | 3.05 30.20 3.05 - - W C 2u 200303 10/10/2004
0K 05/06/2003 17:44 | 05/13/2003 21:05 | 47.24 446,30 | 47.24 24.21 1143.68 | W A 200303 10/26/2004
OKo9 05/13/2003 21:30 | 05/20/2003 21:30 | 82.55 917.30 | 82.55 14.16 1160.56 | W B dm 200303 10/10/2004
OKo9 05/21/2003 01:00 | 05/27/2003 17:45 | 11.43 73.60 11.43 .59 75.35 W B m 200303 10/10/2004
OKo9 05/27/2003 18:00 | 06/03/2003 15:15 | 74.42 836.70 | 74.42 10.51 782.39 W B dzh 200305 10/10/2004
OKo9 06/03/2003 15:20 | 06/10/2003 15:25 | 2.41 42.90 2.41 10.86 26.20 W A 200306 10/10/2004
OKo9 06/10/2003 16:00 | 06/17/2003 18:00 | 38.10 476.40 | 38.10 9.27 353.53 W B dm 200306 10/10/2004
0K 06/17/2003 18:12 | 06/24/2003 16:11 | 4.32 48.40 4.32 9.95 43.00 W B d 200306 10/10/2004
OKo9 06/24/2003 16:30 | 07/01/2003 17:35 | 30.61 367.10 | 30.61 25.32 773.06 W A 200306 10/10/2004
OKo99 07/01/2003 17:45 | 07/08/2003 15:32 | 0.00 0.00 0.00 - 0.00 D B z 200307 10/10/2004
OKo9 07/08/2003 16:43 | 07/15/2003 22:30 | 37.08 479.00 | 37.08 22.18 822.56 W B d 200307 10/10/2004
OKo9 07/15/2003 23:00 | 07/22/2003 16:00 | 12.70 187.80 | 12.70 25.79 327.64 W B z 200307 10/10/2004
OKo9 07/22/2003 16:10 | 07/29/2003 17:20 | -7.00 0.00 0.13 - - T B zh 200307 10/10/2004
0K 07/29/2003 17:20 | 08/05/2003 15:15 | 53.85 424,40 | 35.42 11.45 405.83 W B dmzh 200308 10/10/2004
OKo9 08/05/2003 15:15 | 08/12/2003 19:15 | 12.83 160.10 | 12.83 .33 81.25 W B z 200308 10/10/2004
OKo99 08/12/2003 19:35 | 08/19/2003 18:27 | 6.48 74.90 6.48 16.91 109.52 W B z 200308 10/10/2004
OKo9 08/19/2003 18:40 | 08/26/2003 16:15 | 2.16 33.20 2.16 18.84 40.69 W B z 200308 10/10/2004
OKo9 08/26/2003 16:35 | 09/02/2003 16:35 | 126.11 1664.30 | 126.11 5.57 703.19 W B z 200308 10/10/2004
OKo9 09/02/2003 17:00 | 09/08/2003 21:10 | -7.00 0.00 0.13 - - T A 200309 10/10/2004
0K 09/09/2003 21:15 | 09/16/2003 20:00 | 19.56 248.00 | 19.56 6.86 134.34 W B dm 200309 10/10/2004




Sites not pictured:

Alaska 00 2.5 ng/L
Alaska 05 1.5 ng/L
Alaska 06 5.5 ng/L

Alaska 98 2.6 ng/L

National Atmospheric Deposition Program/Mercury Deposition Network
http://nadp.isws.illinois.edu



Sites not pictured:

Alaska 00 5.6 pg/m?
Alaska 05 2.9 pg/m?
Alaska 06 2.4 pg/m?
Alaska 98 5.9 pug/m?

National Atmospheric Deposition Program/Mercury Deposition Network
http://nadp.isws.illinois.edu



Network Cost

FProgram Office/Data
Add. PO fee for daily
Chemistny
MNED Fee {(equipment)
TOTAL
Estimated shipping
~ Total with shipping

(

____________________

Total Mercurny (TR)
Weekhy/Daily Sampling

$2.700  $2.700
none $eTE
$6,994 $20.982
$182
1;3@524.539
, £3 120
$10,916 $27 659
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