
National Atmospheric Deposition Program 
Spring Meeting 

Asilomar Conference Center 
Pacific Grove, CA 
May 6 – 8, 2002 

 
Minutes of the Meeting of the Subcommittee on Network Operations  

 
Attachments 

 
1. Meeting agenda  
2. List of meeting attendees  
3. Electronic Data Collection in the CAL, Karen Harlin, ISWS 
4. NED Report 
5. Site Selection History, Scott Dossett, ISWS 
6. Administrative and Technical Review of the National Atmospheric Deposition 

Program, Van Bowersox, ISWS 
7. Report on N-Con Precipitation Collector, Scott Dossett, ISWS 
8. Report on N-Con Mercury Collector, Mark Nilles, USGS 
9. MDN New Sample Train Data, Eric Prestbo, Frontier Geosciences Inc. 
10. Tracer Dye Fence Post Proximity Study, Scott Dossett, ISWS 
11. SO3/SO4 in AIRMoN Samples, Jane Rothert, ISWS 
12. USGS External QA Report – Natalie Latysh – Blind Audit Program 
13. USGS External QA Report – Natalie Latysh – Field Blank Program 
14. USGS External QA Report – Natalie Latysh – Collocated Program 
15. USGS External QA Report – Natalie Latysh – Interlaboratory Comparison 

Program 
16. USGS External QA Report – Natalie Latysh – Intersite Comparison Program 
17. Site Data Relay in the Brave New World – Scott Dossett, ISWS 
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Network Operations Subcommittee Meeting 
Final Agenda 

NADP Spring Business Meeting 
May 6 – 7, 2002 

 
Monday, May 6 
 
1:00 – 1:15 Introduction of Attendees and Agenda Overview 

Approval of August NOS Meeting Minutes 
 

Kristi Morris 

1:15 – 1:30 CAL Review 2002: Report and Response 
 

Karen Harlin 

1:30 – 1:45 NTN & AIRMoN Archive Sample 
Distribution & Costs 
 

Karen Harlin 

1:45 – 2:00 
 

Electronic Data Collection in the CAL 
 

Karen Harlin 

2:00 – 2:15 ATS External Site Survey/Audit Reports 
 

John Shimshock 

2:15 – 2:45 NED Report 
 

Scott Dossett 

2:45 – 3:15 Break 
 

 

3:15 – 3:45 Ad Hoc Committee Report: 
Recommendations for Current Siting Violations 
 

Joel Frisch 

3:45 – 4:00 Site Selection History 
 

Scott Dossett 

4:00 – 4:30 Ad Hoc Committee Report: Review of NADP 
Siting Criteria 
 

Chris Lehmann 

4:30 Adjourn  
 
 
Tuesday, May 7 
 
8:00 – 8:45 OTT-Pluvio Phase III rain gage testing 

 
Mary Tumbusch 

8:45 – 9:15 Administrative and Technical Review of the 
National Atmospheric Deposition Program 
 

Van Bowersox 

9:15 – 9:30 Report on N-Con Precipitation Collector 
 

Scott Dossett 

9:30 – 9:50 Report on N-Con Mercury Collector 
 

Mark Nilles 

9:50 – 10:10 MDN New Sample Train Data Eric Prestbo 
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10:10 – 10:30 Break 

 
 

10:30 – 10:45 Report on MDN Chimney Cap Tests at IL11 
 

Clyde Sweet 

10:45 – 11:00 Tracer Dye Fence Post Proximity Study 
 

Scott Dossett 

11:00 – 11:30 SO3/SO4 in AIRMoN Samples 
 

Jane Rothert 

11:30 – 1:00 Lunch 
 

 

1:00 – 1:15 Update on Experiments with Plastic Bag Liners 
 

Karen Harlin 

1:15 – 2:15 Discussion on Field Measurements 
 

 

2:15 – 2:45 Break 
 

 

2:45 – 4:30 USGS External QA Report 
 

Natalie Latysh 

4:30 – 4:50 Site Data Relay in the Brave New World Scott Dossett 
  



Name Affiliation
Archer, Scott F. USDI-Bureau of Land Management
Artz, Richard NOAA Air Resources Lab
Beach, John S. N-Con Systems
Bowersox, Van NADP Program Office
Brunette, Bob Frontier Geoschiences (HAL)
Dossett, Scott ISWS
Douglas, Kathy ISWS
Frisch, Joel USGS
Faller, Scott EPA
Furiness, Cari NC State University
Grant, Rich Purdue University
Harlin, Karen ISWS
Hebert, Eric Harding ESE
Jones, Tom Advanced Technology Systems, Inc.
Kerchner, Maggie NOAA/OAR, Air Resources Lab
Larson, Bob ISWS
Latysh, Natalie U.S. Geological Survey
Lear, Gary U.S. EPA
Lehmann, Chris ISWS Program Office
Lewis, Preston NYS DEC Air Resources
MacTavish, Dave CAPMoN
Morris, Kristi U.S. Fish & Wildlife Service
Nilles, Mark USGS
Padgett, Pamela USDA-Forest Service
Prestbo, Eric Frontier Geosciencees
Rodger, Bruce WI DNR
Rothert, Jane ISWS
Schmeltz, David U.S. EPA
Schroder, LeRoy U.S. Geological Survey
Sherwell, John MD DNR
Shimshock, John Advanced Technology Systems, Inc.
Smith, Luther ManTech Environmental Technology
Snyder, Donald Western Region AES
Sweet, Clyde ISWS
Tonnessen, Kathy NPS-University of Montana
Trochta, Jim WI-DNR
Tumbusch, Mary USGS-WRD
Wolfe, Rosemary EPA
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Conductivity, pH and Sample Prep

Electronic Data 
Collection in the CAL
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Goals of Project
Electronically collect conductivity and pH data directly 
from the instruments.
Provide paperless method for entering lab comments 
and sample contamination coding.
Allow more efficient review of QC information.
Provide a central database to store data for samples 
other than NTN/AIRMoN.
Enable export of results to NTN and AIRMoN 
databases or spreadsheet files for other types of data.



Design Considerations

System must be unobtrusive and  easy to use 
in a laboratory.
Data collection system must provide 
information about sample needed by analyst.
Control must remain with the analyst rather 
than the computer.



Sample Initialization

Import directly from field form entry database.
Initialize samples through the sample login screen



Data Collection

Sample Coding

Conductivity and pH



QC Features

Control Charts
Blank Charts
Ion Balance
Built in Data Checks



Data Export

Export to NTN or AIRMoN Databases
Export of other types of data



Additional Features
Accepts data from FIA, AA, and IC to allow 
assembly of data from special projects.
Ad-hoc query screen allows a user to write 
custom queries.
Centralized Microsoft SQL Server database 
allows multiple users to work with the 
database simultaneously.
Pre configured reports allow quick printouts of 
daily activity as a paper backup.



Example of Blank Chart
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ADMINISTRATIVE AND TECHNICAL 
REVIEW

NATIONAL RESEARCH SUPPORT PROJECT NO. 3
(NRSP-3)

THE NATIONAL ATMOSPHERIC DEPOSITION PROGRAM -
A LONG-TERM MONITORING PROGRAM IN SUPPORT OF

RESEARCH ON THE EFFECTS OF
ATMOSPHERIC CHEMICAL DEPOSITION

November 6 & 7, 2001
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NADP PROGRAM REVIEW TEAM

Dr. Douglas Burns U.S. Geological Survey
Ms. Margaret Kerchner NOAA Air Resources Laboratory 
Dr. Pamela Padgett USDA-Forest Service
Dr. Daniel D. Jones USDA CSREES
Dr. William McFee Department of Agronomy/Purdue University
Dr. Joseph E. Sickles, II U.S. Environmental Protection Agency

Dr. John K. Robertson
Chair, Program Review Team



Issue 1

Is the NADP satisfactorily achieving the NRSP-
goal:
– to provide the scientific research community, resource 

managers, and policy makers with high quality 
information on the exposure of managed and natural 
ecosystems to biologically important chemical deposition 
and other stressors resulting from changes in the 
nation's chemical climate?



Recommendations:

l Form a study group whose members will focus on 
developing the capacity to address total deposition. This 
study group may make recommendations to the Technical 
Committee on how NADP could increase attention to and 
cooperation with CASTNet, AIRMoN-Dry, and other dry 
deposition networks, and/or how dry deposition sites could 
be collocated with NADP wet deposition sites without 
jeopardizing the core, wet deposition monitoring program.



Recommendations: (cont’d)

l Develop a plan of the “ideal” future network of sites 
for NTN, AIRMoN, and MDN. Provide guidance on 
how many sites would be sufficient and at what 
locations. The plan should use spatial statistical 
analysis.

l Issue consolidated reports of QA/QC activities 
covering all three networks.



Issue 2

Is the NADP organizational structure efficient and 
effective in carrying out the mission of the NADP 
(including the Executive Committee, Budget 
Advisory Committee, Technical Committee, and 
Program Office)?



Recommendations:

l Continue efforts to improve communication 
throughout the organization especially between the 
Program Office and the Executive Committee.

l Review the present structure and functions of 
subcommittees, and the composition of the 
executive and budget committees with the goal of 
simplifying the organization.



Issue 3

Is NADP sufficiently flexible to adapt its long-term 
monitoring expertise to future environmental 
problems, such as nutrient loadings, environmental 
toxics, and atmospheric deposition in urban areas?



Recommendations:

l Respond flexibly to regional/multi-state and “non-
traditional” for deposition data by creating a class 
of sites whose data is not included in national 
trends, but collected specifically for these studies.

l Monitor key emerging environmental issues for 
opportunities to apply NADP’s management and 
scientific skills to the solution of these problems.



Recommendations: (cont’d)

l Become more proactive in its approach to adding 
new monitoring capabilities such as dry deposition 
or metals.

l Consider adding a $1.00 “research tax” to the cost 
of processing each sample at the CAL/HAL, to 
allow research by the CAL/HAL and Program 
Office staff on new methods and procedures, and 
new analytes.



Issue 4

Is the NADP working towards the 
accomplishment of its vision? Is there a vision 
for the future?



Recommendations:

l Produce a white paper on NADP’s future role in 
environmental research.

l Track the implications for chemical analysis of 
cutting-edge high-throughput technologies that are 
currently revolutionizing biological research.

l Monitor technology in the areas of publishing, 
software, and analytical chemistry.







NADP Role in Monitoring 
Atmospheric Chemical Deposition

“The National Atmospheric Deposition Program provides an example of an 
effective monitoring network where data are delivered because a specific 
design objective (i.e., loads of air pollutants in wet deposition) was 
adopted. Many Federal agencies including USGS, NOAA, EPA, NPS, 
BLM, USDA, TVA, private companies, State, and local government 
agencies, working in a collaborative partnership, operate this network. 
Sample collection protocols and quality assurance plans have been 
established, and the data are considered authoritative by the 
environmental community.”



NADP Role in Monitoring 
Atmospheric Chemical Deposition

Clean Air Action Plan Federal Partners (U.S. Departments of Agriculture, 
Interior, Defense, Commerce, Energy, Transportation, Justice; U.S. 
Environmental Protection Agency, Tennessee Valley Authority). 2000. 
Clean Water Action Plan: Coastal Research and Monitoring Strategy. 
p27. (http://www.cleanwater.gov/coastalresearch/H2Ofin.pdf)















“NADP2000 - Ten Years After the Clean Air 
Act Amendments” Atmospheric Environment, 

V36 (N10)

Kelly, V.R., G.M. Lovett, K.C. Weathers, and G.E. Likens
ATrends in atmospheric concentration and deposition compared to regional and 
local pollutant emissions at a rural site in southeastern New York, USA.@ pp. 1569-
1575.

Peters, N.E.,T.P. Meyers, and B.T. Aulenbach
AStatus and trends in atmospheric deposition and emissions near Atlanta, Georgia, 
1986-99.@ pp. 1577-1588.

Lawrence, G.B.
APersistent episodic acidification of streams linked to acid rain effects on soil.@ pp. 

1589-1598.



“NADP2000 - Ten Years After the Clean Air 
Act Amendments” Atmospheric Environment, 

V36 (N10)

Kamman, N.C. and D.R. Engstrom
AHistorical and present fluxes of mercury to Vermont and New Hampshire lakes 
inferred from 210Pb dated sediment cores.@ pp. 1599-1609.

Schilling, J.S. and M.E. Lehman
ABioindication of atmospheric heavy metal deposition in the southeastern US using 
the moss Thuidium delicatulum.@ pp. 1611-1618.

Grant, R.H. and K.L. Scheeringa
AEstimating climate effects on the atmospheric contribution to the potential 
available inorganic nitrogen in eastern United States soils.@ pp. 1619-1630.



“NADP2000 - Ten Years After the Clean Air 
Act Amendments” Atmospheric Environment, 

V36 (N10)

Gbondo-Tugbawa, S.S. and C.T. Driscoll
AEvaluation of the effects of future controls on sulfur dioxide and nitrogen oxide 
emissions on the acid-base status of a northern forest ecosystem.@ pp. 1631-1643.

Tessier, J.T., R.D. Masters, and D.J. Raynal (short communication)
AChanges in base cation deposition across New York State and adjacent New 
England following implementation of the 1990 Clean Air Act Amendments.@ pp. 
1645-1648.

Smith, L. (technical note)
AAnalysis of commented vs uncommented samples from the Clean Air Status and 
Trends Netwrok (CASTNet).@ pp. 1649-1653. 
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Boston Urban Gradient Mercury 
Deposition Study 

Mark NillesMark Nilles
U.S. Geological SurveyU.S. Geological Survey
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Objectives
nn Support the USGS Toxics and NAWQA Programs Support the USGS Toxics and NAWQA Programs 

urban gradient study objectivesurban gradient study objectives
uu Hg concentration along an urban gradient for Hg concentration along an urban gradient for 

precipitation, surface water, fish tissue and precipitation, surface water, fish tissue and 
sedimentsediment

nn Gain knowledge and experience on deploying Gain knowledge and experience on deploying 
mercury wet deposition collectors in an urban mercury wet deposition collectors in an urban 
environmentenvironment

nn Collocate a prototype instrument with MDN Collocate a prototype instrument with MDN 
nn Test a new sampling train designTest a new sampling train design
nn Support continued R&D on new instruments by Support continued R&D on new instruments by 

vendors vendors 



Study support
nn SamplersSamplers

uu NN--Con Systems Inc, purchased by USGS Con Systems Inc, purchased by USGS 
Atmospheric Deposition ProgramAtmospheric Deposition Program

nn Site Operation Site Operation 
uu USGSUSGS-- NAWQA ProgramNAWQA Program
uu MA and NH State agenciesMA and NH State agencies

nn Sample train design, assembly, cleaning, support Sample train design, assembly, cleaning, support 
uu Frontier Geosciences Inc.Frontier Geosciences Inc.

nn Sample analysisSample analysis
uu USGS Toxics ProgramUSGS Toxics Program-- Trace level mercury Trace level mercury 

lab,  Madison, WIlab,  Madison, WI



Site locations



Laconia, NH (collocated with NH00)



Manchester, NH



Beverly Airport, MA



Blue Hills Observatory, MA



Acceptance and Installation 

nn One collector cosmetically damaged in One collector cosmetically damaged in 
shipmentshipment
uuRecommend custom shipping container Recommend custom shipping container 

be designedbe designed
nn Every collector worked “out of the box”Every collector worked “out of the box”
nn Extremely easy installationExtremely easy installation

uu4 sites up and running in 2 days4 sites up and running in 2 days
nn No initial startup malfunctionsNo initial startup malfunctions







Initial operation

nn Heater fan blades melted at 3 sites during very Heater fan blades melted at 3 sites during very 
cold weather. This blew the fuse on the collectors. cold weather. This blew the fuse on the collectors. 
Melting of a wire near the heater caused similar Melting of a wire near the heater caused similar 
problem on the fourth collector.problem on the fourth collector.
uu NN--Con retrofit internal heaters on all collectorsCon retrofit internal heaters on all collectors

nn The lid arms slipped on the motor shaft at two The lid arms slipped on the motor shaft at two 
sites resulting in lid arm sites resulting in lid arm mismis--positioning, blown positioning, blown 
fuses and some cosmetic damage.fuses and some cosmetic damage.
uu LockLock--tite tite applied to these screwsapplied to these screws
uu NN--Con is working on a retrofit with drilled Con is working on a retrofit with drilled 

holes to position arm on shaft.holes to position arm on shaft.



Initial operation

nn TwoTwo--arm lid attachment system results in arm lid attachment system results in 
uncertain lid positioning, especially with ice/snowuncertain lid positioning, especially with ice/snow
uu NN--Con has designed a 4Con has designed a 4--arm retrofit which arm retrofit which 

should result in certain lid positioningshould result in certain lid positioning
nn TwoTwo--arm lid drive system loosens at arm lid drive system loosens at allen allen screw screw 

attachment points at lidattachment points at lid
uu LockLock--tite tite applied to these screwsapplied to these screws
uu 44--arm retrofit includes better attachment system arm retrofit includes better attachment system 

at lid. at lid. 





Initial operation

nn Solar site Solar site -- Internal heater drained 4 deep Internal heater drained 4 deep 
cycle batteries in less than a week.cycle batteries in less than a week.
uu Replaced the internal heater with heat Replaced the internal heater with heat 

tape and sampler has been kept above tape and sampler has been kept above 
freezingfreezing

uuOrdered additional solar panel for next Ordered additional solar panel for next 
winter winter 



Beverly Airport, MA



Initial Operation - Unresolved 
Issues
nn Reports of openings and closing in high Reports of openings and closing in high 

winds at two sites but not at other two. winds at two sites but not at other two. 
uuSuspect small particles are activating Suspect small particles are activating 

optical sensoroptical sensor
uuConfirmed by manufacturer of sensorConfirmed by manufacturer of sensor
uuNeed to experiment with sensor settings Need to experiment with sensor settings 







Data

nn Only data back from the lab so far is for the Only data back from the lab so far is for the 
system blanks we ran through each collector system blanks we ran through each collector 
on day one of operation. on day one of operation. 
uuAll blanks were 0.07 All blanks were 0.07 ngng/l or less total Hg/l or less total Hg

nn Should have a paper or poster at the fall Should have a paper or poster at the fall 
meeting with environmental data meeting with environmental data 



Summary

nn Despite some initial problems, collectors are Despite some initial problems, collectors are 
supporting the study. No new problems reported supporting the study. No new problems reported 
since late February. All “volunteer” operators are since late February. All “volunteer” operators are 
sticking with the study.sticking with the study.

nn Problems are design related, not reliability relatedProblems are design related, not reliability related
nn RetroRetro--fits (installed and planned) should resolve fits (installed and planned) should resolve 

most major issues. most major issues. Drive arm retrofit is needed Drive arm retrofit is needed 
ASAPASAP

nn Focused research on optical sensor in various Focused research on optical sensor in various 
environments is neededenvironments is needed





Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

MDN New Sample Train DataMDN New Sample Train Data

Eric M. PrestboEric M. Prestbo and Rebecca Turnerand Rebecca Turner
Frontier Geosciences Inc.Frontier Geosciences Inc.

ericpericp@@frontiergeosciencesfrontiergeosciences.com.com
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Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

WHY A NEW SAMPLE TRAIN?WHY A NEW SAMPLE TRAIN?

With new samplers being built and tested With new samplers being built and tested –– time is  time is  
right to upgrade and improve on the sample trainright to upgrade and improve on the sample train
Current sample train is made from glass which is:Current sample train is made from glass which is:

InexpensiveInexpensive
Breaks in the field and during transitBreaks in the field and during transit
Not acceptable for trace metalsNot acceptable for trace metals
doesn’t seal well at the bottle interfacedoesn’t seal well at the bottle interface
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Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

Some Boundary Conditions for a New TrainSome Boundary Conditions for a New Train

All plastic materials All plastic materials –– non contaminating for trace non contaminating for trace 
metals, methyl mercury or total mercurymetals, methyl mercury or total mercury
Bigger funnel = better detection limit.   However I Bigger funnel = better detection limit.   However I 
have concluded that the funnel to bottle ratio must have concluded that the funnel to bottle ratio must 
remain nearly the same as current sampler remain nearly the same as current sampler –– thus 2thus 2--
liter bottle liter bottle –– 5” OD funnel5” OD funnel
Must keep waterMust keep water--air exchange very small like current air exchange very small like current 
sample trainsample train
Must be able to oxidize rain right in the bottleMust be able to oxidize rain right in the bottle
Rugged  /  easy to field deploy  /  labRugged  /  easy to field deploy  /  lab--user friendlyuser friendly

National Atmospheric Deposition Program – Spring 2002 Interim Meeting

NOS Subcommittee Minutes: Attachment 9



Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

Ideal Sample Train AttributesIdeal Sample Train Attributes

•• Bottle is trace metal clean right off the shelf Bottle is trace metal clean right off the shelf –– no laboratory no laboratory 
cleaning needed, saving time, water, resources and reducing cleaning needed, saving time, water, resources and reducing 
acid exposure and disposal  acid exposure and disposal  –– YESYES

•• Bottles and funnels could be shipped in bulk (12 per Bottles and funnels could be shipped in bulk (12 per 
shipment) to site to save cost and energy shipment) to site to save cost and energy -- ????

•• A single sample bottle/funnel assembly could be returned A single sample bottle/funnel assembly could be returned 
weekly in small shipper unit to save cost and energy weekly in small shipper unit to save cost and energy -- ????

•• Funnel assembly would be a single PEFunnel assembly would be a single PE--Teflon unit for good Teflon unit for good 
performance, simplicity, easy cleaning and rugged performance, simplicity, easy cleaning and rugged –– NONO

•• Bottle would be inexpensive, singleBottle would be inexpensive, single--use and thus could be use and thus could be 
stored indefinitely or if not needed stored indefinitely or if not needed –– recyclable recyclable -- YESYES
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Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

New Sample Train SpecificationsNew Sample Train Specifications

Maximum volume of 2400 ml of water Maximum volume of 2400 ml of water 
Funnel opening = 118 cmFunnel opening = 118 cm22

Maximum rainfall amount = 20.3 cmMaximum rainfall amount = 20.3 cm
Maximum flow rate measured = 10.2 cm Maximum flow rate measured = 10.2 cm 
rain/min.rain/min.
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Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

How Much Water is Evaporated During How Much Water is Evaporated During 
Sample Storage?Sample Storage?

2/6/2001 2/26/2001 Difference
Scale 1 (g) 810.5 810.0 0.5
Scale 2 (g) 810.8 810.7 0.1

0.4 Mean
0.1% Percent

400 ml of water – Temperature Range of 15-23 degrees C
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Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

Bottle Blank Results and Bottle Blank Results and eMDLeMDL

Aliquot ng/aliq
20 0.0539
20 0.0532
20 0.0526
20 0.0490
20
20 0.0583
20 0.0540

average 0.0535
std. Deviation 0.00299

%RSD 5.6%
eMDL 0.0090
eLOQ 0.0299



Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

Method Detection Limit DeterminationMethod Detection Limit Determination
Best estimate of sigma (noise) is slope of [Hg] Best estimate of sigma (noise) is slope of [Hg] vs vs [Hg] Std. Dev.[Hg] Std. Dev.

y = 0.0192x + 0.0301
R2 = 0.9981
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eMDL= 0.0903
eLOQ=0.301

5.4% RSD

1.5% RSD



Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

Sample Volume Precision and StorageSample Volume Precision and Storage
Bottles 1Bottles 1--13 sampled rain for 1 week 13 sampled rain for 1 week –– Bottles 1Bottles 1--6 recovered 6 recovered –– bottles 7bottles 7--13 kept out but closed 13 kept out but closed 

for another 10 days then recoveredfor another 10 days then recovered

Total Vol Total Total

(ml) ng/sample ng/l
average 76.69 1.23 21.67

st deviation 1.006 0.176 3.129
% RSD 1.3% 14.4% 14.4%

Samples 1 to 6 21.95
Samples 7 to 13 21.42

97.6%
National Atmospheric Deposition Program – Spring 2002 Interim Meeting
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Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

Field Spike Recovery Field Spike Recovery -- AccuracyAccuracy

6 samples deployed 6 samples deployed –– 3 spiked with 10.7 3 spiked with 10.7 ng ng of of 
Hg(II) (no Hg(II) (no BrClBrCl))
repeated 2X repeated 2X –– recovery 92.4%  and 91.8%recovery 92.4%  and 91.8%

6 Samples deployed 6 Samples deployed –– collect some rain collect some rain –– then spike then spike 
3 of the samples with 10.7 3 of the samples with 10.7 ng ng of Hg(II) (no of Hg(II) (no BrClBrCl))
Repeated 2X Repeated 2X –– recovery 105.4% and 81.9%recovery 105.4% and 81.9%
Low value of 81.9% Low value of 81.9% -- very small rainfallvery small rainfall
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Frontier Geosciences  Frontier Geosciences  
www.www.frontiergeosciencesfrontiergeosciences.com.com

NADP Mercury Deposition NetworkNADP Mercury Deposition Network
http://http://nadpnadp..swssws..uiucuiuc..eduedu//mdnmdn//

Some Future WorkSome Future Work

More More intercomparisons intercomparisons in the field between in the field between 
standard MDN and new sample train in ACM standard MDN and new sample train in ACM ––
both bottle catch and chemistry (Total and both bottle catch and chemistry (Total and MMHgMMHg))
Continued monitoring of offContinued monitoring of off--thethe--shelf bottle blanksshelf bottle blanks
More precision and accuracy testsMore precision and accuracy tests
Trace metal blanks, precision and accuracyTrace metal blanks, precision and accuracy
Find manufacturer of singleFind manufacturer of single--piece funnel assemblypiece funnel assembly
Develop small bottle/funnel shipperDevelop small bottle/funnel shipper
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SULFITE/SULFATE STUDY
Tracie Patten, Jane Rothert, Kaye Surratt

Slide 1:

NTN SO4
2- > AIRMoN SO4

2- during winter months 

Slide 2:

AIRMoN Reanalysis shows changes in SO4
2- concentrations, higher concentrations in the

winter months in the reanalysis values.

Slide 3:

Example 1
NY67 (Ithaca, NY)
December sample
0.87 ppm original
1.02 ppm reanalysis

Slide 4:

Example 2
IL11 (Bondville, IL)
January sample
0.81 ppm - original
1.30 ppm - reanalysis

Slide 5: Experimental parameters

Start Date: October 1, 2001
Site: PA15 (Penn State)
Sample information: At least 100 mL of sample shipped to CAL
Sample preparation: 50 mL of sample poured into 60 mL vial and then

spiked with 0.25 mL of a fresh 0.03% H2O2

H2O2 concentration: 1.4 ppm H2O2 
Hold time: Samples kept at room temperature for one month

before analysis

National Atmospheric Deposition Program –  Spring 2002 Interim Meeting
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Slide 6:
Original IC analysis showing SO3

2- peak (unknown)

Slide 7:
Reanalysis of the same sample as above showing the unknown or SO3

2- no longer present.



Slide 8:

Slide 9:



Slide 10:

Slide 11:



Slide 12:

Slide 13:



Slide 14:

Conclusion:

AIRMoN SO4
2- during winter months is less than NTN concentrations due to SO3

2- remaining in
the AIRMoN samples. AIRMoN reanalysis shows changes in SO4

2- concentrations, higher
concentrations in the winter months in the reanalysis values with the difference being greatest in
samples containing SO3

2-. Differences in pH after addition of hydrogen peroxide is not explained
completely by the oxidation or elimination of organic acids. NH4

+ converts partly NO3
- but it

doesn’t appear to be a stoichiometric conversion.



PRELIMINARY 2001 RESULTS
NADP/NTN SPRING MEETING

May 6-8, 2002
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Blind Audit Program
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Objective:

Quantify the contribution of:

to precipitation chemistry 

Blind Audit Program

sample collection,

shipping,

and processing (e.g., filtration)



Overview of the Blind Audit Program

1
Site Operator Pours 75% of 
the blind audit sample into a 
clean bucket

2

AFTER A MINIMUM OF 24 HOURS 
RESIDENCE TIME,THIS PORTION OF 

THE BLIND AUDIT SAMPLE IS 
TRANSFERRED TO A CLEAN

1 LITER SHIPPING BOTTLE



SUBMITTING THE  BLIND AUDIT SAMPLES 
TO THE CAL

NORMAL
FIELD OBSERVER  
REPORT FORM
FILLED OUT AS
SPECIFIED

ACTUAL RAIN
GAGE CHART
FROM YOUR
SITE 

3
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Locally Weighted Scatterplot 
Smoothing was used to depict 
patterns in blind audit results 
from 2001

50th percentile

25th percentile

75th percentile
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Boxplots showing the 
relationship between blind audit 
sample analytes and paired 
sample differences

Median

Lower Quartile

Upper Quartile



Paired Bucket Sample Concentrations Minus 
Bottle Sample Concentrations, 2001
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Blind Audit Program:
2001 Paired-Sample Concentration Differences (mg/L)

0.0700.0110.005-0.001-0.033Sodium

3.7710.000-1.229-3.051-12.100Hydrogen Ion

0.1900.0660.0310.012-0.094Sulfate

0.0430.0180.0100.004-0.023Chloride

0.1000.0200.0100.000-0.070Ammonium

0.0230.0040.002-0.002-0.015Potassium

0.0200.0060.0040.000-0.027Magnesium

0.3800.0160.003-0.009-0.091Calcium

1.8000.000-0.500-0.900-3.800Specific Conductance

0.1150.0390.0210.010-0.056Nitrate

Maximum75%Median25%MinimumAnalytes



Boxplots showing the 
relationship between blind audit 
sample concentrations and paired 
sample differences 

Median

Lower Quartile

Upper Quartile



Paired Blind Audit Sample Differences

Target Concentration (mg/L)
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Paired Blind Audit Sample Differences

Target Concentration (µeq/L)
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Paired Blind Audit Sample Differences

Target Concentration (µS/cm at 25oC)
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Results of the Kruskal-Wallis 
analysis of variance tests to 
determine the relation between 
paired blind audit sample 
differences and the target 
concentrations used in the blind 
audit program during 2001



YESYES0.0100.042Specific Conductance

NONO0.5180.213Hydrogen Ion

YESYES0.0060.034Sulfate

YESNO0.0360.410Nitrate

NONO0.1680.129Chloride

NONO0.1510.169Ammonium
NONO0.3990.139Potassium
NONO0.6050.669Sodium

YESNO0.0320.064Magnesium

NONO0.6570.479Calcium

Mass Per 
Bucket Basis

Concentration 
Basis

Mass Per 
Bucket Basis

Concentration 
Basis

Statistically significant 
difference?  (α = 0.05)Paired sample differences

Analyte

Kruskal-Wallis Test Results for Paired Differences vs. Target Concentration



Boxplots were prepared to show 
the relationship between paired 
differences and sample volume
for the 250-, 500-, 1000-mL blind 
audit samples

Median

Lower Quartile

Upper Quartile
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Results of the Kruskal-Wallis 
analysis of variance tests to 
determine if bucket minus bottle 
differences for the 250-, 500-, 
and 1,000-mL samples used in 
the blind-audit program have 
equivalent distributions



YESNO0.0030.968Specific Conductance

NONO0.7000.370Hydrogen Ion

YESYES<0.00010.001Sulfate

YESYES< 0.00010.033Nitrate

YESNO0.0000.111Chloride

NONO0.1650.879Ammonium
YESNO0.0460.747Potassium
YESNO0.0430.128Sodium

YESNO0.0100.061Magnesium

NONO0.8010.756Calcium

Mass Per 
Bucket 
Basis

Concentration 
Basis

Mass Per 
Bucket 
Basis

Concentration 
Basis

Statistically significant 
difference?  (α = 0.05)

Bucket minus bottle 
concentrations

Analyte

Kruskal-Wallis Test Results for Paired Differences vs. Sample Volume



3401Sulfate
3725Nitrate
1415Chloride
1722Ammonium
3703Potassium
41022Sodium
41000Magnesium

23210Calcium

Minimally 
handled 
bottle 

portion

Bucket portion

Minimally 
handled 
bottle 

portion

Bucket portion

20012000 

Analyte

Number of Analyte Determinations Greater than the MDL for 
Ultrapure Deionized-Water Samples During 2000 and 2001

MDL – Method Detection Limit
N = 13 bucket/bottle portions



Summary

• Paired differences between the bucket and bottle portions 
are small and show little variability for most analytes

• Variability for for the paired differences for most analytes 
has decreased since 1999

• With the exception of hydrogen ion and specific 
conductance, all analytes show a slight positive bias 
resulting from introduction of additional ions in the 
bucket portion during sample handling and processing 

• Results from the Kruskal-Wallis test indicate that paired 
differences are influenced by sample concentration for 
sulfate and specific conductance; and paired differences 
are influenced by sample volume for sulfate and nitrate



Field Blank and Reference
Sample Program

PRELIMINARY 2001 RESULTS

NADP/NTN SPRING MEETING
May 6-8, 2002
Monterey, CA

Prepared by 
Natalie Latysh and John Gordon
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Field Blank and Reference Sample
Program

Description:

Quantify the contribution of sample 
collector container surfaces and field
exposure to NADP/NTN precipitation 
chemistry.

A portion of a synthetic precipitation
sample is added to a bucket that was
exposed for one dry week at the site. 
The remaining portion serves as the 
control and is analyzed separately.



In 2001, a total of 100 field blank samples were 
distributed to site operators.

During January through October 2001, 71 field blank 
samples were submitted for analysis.

Of the 71 field blank samples submitted, 67 yielded  
complete sets of analyses.

Overview of sample submission in 2001:Overview of sample submission in 2001:



Locally Weighted Scatterplot 
Smoothing was used to depict 
patterns in field blank results from 
January through October 2001

50th percentile

25th percentile

75th percentile
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Boxplots showing the 
relationship between field blank 
sample analytes and paired 
sample differences

Median
Lower Quartile

Upper Quartile



Paired Bucket Sample Concentrations Minus 
Bottle Sample Concentrations
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Field Blank Program:
Paired-Sample Concentration Differences

0.1350.0040.0020.001-0.007Sodium

3.3570.000-0.672-1.423-4.273Hydrogen Ion

0.3410.0140.000-0.003-0.018Sulfate

0.1230.0170.0110.006-0.002Chloride

0.0900.0100.0000.000-0.130Ammonium

0.1210.0020.001-0.001-0.004Potassium

0.0290.0020.0010.000-0.005Magnesium

0.1260.0120.0060.002-0.015Calcium

1.6000.100-0.100-0.400-2.600Spec Cond

0.1000.0260.0130.000-0.150Nitrate

Maximum75%Median25%MinimumAnalytes



Boxplots showing the 
relationship between field blank 
sample concentration and paired 
sample differences 

Median
Lower Quartile

Upper Quartile
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Kruskal Wallis test results to determine if sample
concentration had an effect on paired sample differences

YesYesSpecific Conductance

NoNoHydrogen Ion

YesYesSulfate

NoYesNitrate

NoYesChloride

NoNoAmmonium

NoNoPotassium

NoNoSodium

NoYesMagnesium

NoNoCalcium

Differences units 
of mass

Differences 
units of 

concentration

Statistically significant 
difference?  (α = 0.05)

Analyte



Boxplots showing the 
relationship between paired 
differences and sample volume 
for the 250-, 500-, 1000-mL 
USGS samples

Median

Lower Quartile

Upper Quartile
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Kruskal Wallis test results to determine if sample
volume had an effect on paired sample differences

YesNoSpecific Conductance

NoNoHydrogen Ion

YesYesSulfate

NoYesNitrate

YesYesChloride

NoNoAmmonium

NoNoPotassium

NoNoSodium

YesYesMagnesium

NoYesCalcium

Differences units 
of mass

Differences 
units of 

concentration

Statistically significant 
difference?  (α = 0.05)

Analyte



0

0

0
1

0
0

0

1

Minimally 
handled bottle 

portion

0

6

0
8

0
4

1

18

Field-exposed 
bucket portion

2000 2001

6

9

18
2

6
4

4

15

Field-exposed 
bucket portion

1Sulfate

1Nitrate

3Chloride

1Ammonium

2Potassium

2Sodium

1Magnesium

4Calcium

Minimally 
handled bottle 

portion

Analyte

Number of Analyte Determinations Greater than the MDL for 
Ultrapure Deionized-Water Samples During 2000 and 2001

N = 21 bucket/bottle portions
MDL – Method Detection Limit



Blind Audit vs. Field Blank: 
Median Relative Percent Differences

-1.22
-5.71

1.03
1.08
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FIELD
BLANK
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2000 2001
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2.41

2.14
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0.35

BLIND
AUDIT

-1.6Specific Conductance
-3.83Hydrogen Ion

0.15Sulfate
0.8Nitrate

4.00Chloride

0Ammonium
1.67Potassium

0.83Sodium

2.04Magnesium
2.45Calcium

FIELD
BLANK

Analyte

[Bucket] - [Bottle]
[Target] * 100
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4.00
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2.40Specific Conductance
4.55Hydrogen Ion

0.87Sulfate
1.02Nitrate

4.00Chloride

0.00Ammonium
4.35Potassium

0.9Sodium

2.86Magnesium
2.52Calcium

FIELD
BLANK

Analyte

Blind Audit vs. Field Blank:
Median Absolute Percent Differences

[Bucket] - [Bottle]
[Target] * 100



Summary

• The number of analyses for the bucket and bottle 
portions exceeding the MDL for Ultrapure DI 
samples has increased significantly for chloride, 
potassium, and sulfate since 2000

• Paired differences between the bucket and bottle 
portions are influenced by sample concentration for 
sulfate and specific conductance

• Paired differences between the bucket and bottle 
portions are influenced by sample volume for 
magnesium, chloride and sulfate



Collocated Study Results

2000 to 2001

NADP/NTN SPRING MEETING

May 6-8, 2002
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and John Gordon
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Collocated sampler program
Objectives

è

è

è

Estimate overall variability of NADP/NTN
precipitation measurements -- chemistry 
and physical properties

Detect changes in variability due to 
equipment and protocol changes

Compare overall system variability to 
components measured by other 
external quality assurance programs



2000-2001 Collocated Sites

2001

• NH02/02NH
Hubbard Brook

• CA99/99CA
Yosemite

2000

• CO08/08CO
Four Mile 
Park

• NH02/02NH
Hubbard Brook



 Collocated Sites 2000 
 

 October 1999- September 2000

NH02

CO08CA99

October 2000 – September 2001 :  NHO2  and CA99

NH02 and CO08

2000 - 2001



Collocated Site at Hubbard Brook, New 
Hampshire (NH02)



Collocated Site at Hubbard Brook, 
New Hampshire (NH02)



Collocated Site at Four Mile
Park, Colorado (CO08)



Collocated Site at Yosemite National
Park, CA (CA99)



Precision Estimates for Collocated 
Sites:

Difference Between Collectors= ( C1 - C2 )

Absolute Difference Between Collectors = | C1 - C2 |

Relative Percent  Difference  =
C1 - C2

(C1 + C2)/2
* 100

Absolute Percent Difference= C1 - C2

(C1 + C2)/2
* 100

C1 - Original Site
C2 - Collocated Site
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Depth
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Percent Differences



Summary

• CO08 had large median absolute percent
differences for deposition for most analytes,
reflecting large discrepancies between the
collocated raingages

• K, Mg, Ca had the largest median absolute
percent differences for units of concentration 
and deposition

• Median absolute percent differences for units
of deposition are greater for the first year of 
NH02 



Interlaboratory 
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Interlaboratory Comparison 
Program

Quantify bias and precision of data 
produced by the CAL 

Compare performance of the 
CAL with other laboratories 
routinely analyzing low ionic 
strength samples 



Samples used in the Interlaboratory 
Comparison Program during 2001

• Natural wet-deposition samples collected at 
NADP/NTN sites and bottled by the CAL (i.e. replicate
samples)

• NIST (National Institute of Standards and Technology) 
traceable standard reference samples prepared by 
High Purity Standards

• Ultrapure deionized-water samples prepared by the USGS

• Synthetic wet-deposition samples prepared by the USGS



• Illinois State Water Survey, Central Analytical Laboratory (CAL)-
Champaign, Illinois

• Environmental Science and Engineering, Inc. (ESE)-
Gainesville, Florida

• Shepard Analytical Services (SA)-Semi Valley, California

• Meteorological Service of Canada (MSC)-Ontario, Canada

• Ontario Ministry of the Environment, Water Quality Section (MOE)-
Ontario, Canada

• Acid Deposition and Oxidant Research Center (ADORC)-
Niigata-shi, Japan

Participating Laboratories in the Interlaboratory 
Comparison Program in 2001



CAL ESE
ptile 50th ptile 90th Sum ptile 50th ptile 90th Sum

Calcium 0.002 0.006 0.008 0.002 0.012 0.014
Chloride 0.002 0.012 0.014 0.003 0.009 0.012

Analyte   
    CAL        ESE    

Each laboratory’s 50th and 90th percentile 
differences on replicate samples were 
summed….



…and the labs were 
ranked on the basis of the sum 
of the 50th and 90th percentiles

Lab Sum Rank
ADORC 0.001

CAL 0.001 Tie 1st

SA 0.001

ESE 0.002 Tie 4th

MSC 0.002
MOE 0.005 6



How did the CAL rank out of 6 labs  
on replicate sample analysis in 2001?

Analyte Rank

Ammonium tie 3
rd

Calcium 3
Chloride 5
Hydrogen Ion 1

Magnesium tie 1
st

Nitrate 5
Potassium 5

Sodium tie 4
th

Sulfate 3
Specific Conductance 2

Summary of CAL’s
Rankings:

v 1st – 2
v 2nd – 1
v 3rd – 3
v 4th – 1
v 5th – 3
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Control Chart Depicting CAL’s Interlaboratory
Comparison Study Results, 2001
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Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2001

C
on

ce
nt

ra
tio

n 
D

iff
er

en
ce

, i
n 

m
g/

L



Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2001
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Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2001
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Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2001
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Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2001
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Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2000
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Comparison Study Results, 2001



Control Chart depicting CAL’s Interlaboratory
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Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2001
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Control Chart depicting CAL’s Interlaboratory
Comparison Study Results, 2001
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Sulfate

Nitrate

1Chloride

111Ammonium

Potassium

1Sodium

1Magnesium

1Calcium

SAMSCMOEESECALADORCAnalyte

Number of Analyte Determinations Greater than 
the MDL for Ultrapure Deionized-Water  Samples 

During 2001

N = 8 samples per laboratory
MDL - Method Detection Limit



• The CAL performed well in the 
Interlaboratory Comparison 
Program in 2001

• Finished in top 3 out of 6 laboratories 
in the replicate analysis for 6 of the 
10 analytes

• Very few outliers on the control 
charts

• Only had 1 analysis exceed the MDL
for magnesium in the Ultrapure 
DI samples

Summary



Intersite Comparison Program
2000-2001
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Onsite pH measurements are considered to be more
accurate of initial precipitation chemistry than 
subsequent laboratory measurements

Intersite-Comparison Program is designed to assess 
the accuracy of onsite pH and specific conductance
measurements

A synthetic precipitation sample prepared by the 
USGS is mailed to all site operators, who are asked 
to determine the pH and specific conductance

If measurements are outside of the acceptable 
range, the operator is asked to participate in a 
follow-up study and perform pH and specific 
conductance  measurements on additional samples

Intersite Comparison Program



Intersite Comparison Program
• Four Intersite Comparison studies were conducted during spring and fall of 
2000-2001
• High participation indicates that site operators show willingness and interest 
in the study
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Sites that did not meet Intersite Comparison goals 
during 2000 and 2001
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Intersite Comparison Program

Evaluation of Site Operator’s Performance

Z-score =  x – xm
fps

where  x = individual observation

xm= median of all observations

fps = f-pseudosigma of all observations

(75th – 25th percentile)
1.349

• Z-values account for deviation from accuracy limits, 
based on difficulty of measuring pH at specific 
hydrogen ion concentrations

• Cumulative z-values are considered for three previous 
intersite-comparison studies in assigning site operators, 
who failed to meet accuracy goals, into four 
categories

Follow-up
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Intersite Comparison Program

Please visit our website:

http://btdqs.usgs.gov/precip/project_overview/index.htm
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