
 
 
 

Meeting of the NADP Joint Subcommittees 
Spring 2007 Agenda v2 

(3-15-07) 
 

Wednesday, April 11, 2007  8:00 – 12:00 AM  
 

8:00  Welcome and introductions, Marty Risch 
 Old business: 

Approval of minutes from Fall 2006 meeting, Norfolk, VA  
Status of motions 

Standing reports: 
8:10 Program Office, Van Bowersox 
8:40 Quality Assurance, Chris Lehmann 
9:00 Mercury Deposition Network, David Gay 
9:30 Mercury Analytical Laboratory, Bob Brunette 

10:00 Break 
10:30 Central Analytical Laboratory, Karen Harlin 

New business: 
11:00 Ammonia monitoring network, Gary Lear, Van Bowersox 
11:45 Preview of subcommittee agendas 

Network Operations Subcommittee, Marty Risch 
Data Management and Analysis Subcommittee, John Ingrum 
Ecological Response and Outreach Subcommittee, Pam Padgett 

12:00 Lunch 
 

Thursday, April 12, 2007  1:30 – 5:30 PM 
 

Special briefings: 
1:30 NAPAP, Doug Burns 
1:40 NARSTO Multi-Pollutant Assessment, Rich Scheffe 

Reports of the subcommittees and work groups 
2:00 Network Operations Subcommittee, Marty Risch 
2:30 Data Management and Analysis Subcommittee, John Ingrum 
3:00 Ecological Response and Outreach Subcommittee, Pam Padgett 
3:45 Break 
4:00 Quality Assurance Advisory Group, Chris Lehmann 
4:20 Critical Loads Work Group, Rick Haeuber 
4:35 Mercury Dry Deposition Work Group, Eric Prestbo 

Upcoming meetings discussion and announcements 
5:00 Executive and Budget Committees, June 2007, Maggie Kirchner 
5:10 Fall Technical Committee, September 2007, Van Bowersox for Tom Butler 
5:20 Spring 2008 Joint Session Location Straw Poll, Greg Wetherbee 
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NADP FALL MEETING
10-13 September 2007

Millenium Harvest House, Boulder, CO

Wet and Dry Deposition

Measurements
Do We Have the Total Picture?Do We Have the Total Picture?

Abstracts due Friday July 20

See http://nadp.sws.uiuc.edu/announce/boulder/
11 Sep Sessions Possible Speakers
Greenhouse Gas Mitigation Jeff Logan on carbon capture and sequestration

Angela Zahniser Speaker on “Wedges Theory” of mitigation (see

recent TIME magazine cover article) 

Possibly someone from Heinz Center

________________________Sally Greenberg from Future Gen________________________

Total Nitrogen Deposition Canadians will speak about NH3 network & maybe

Tom Butler also NO2 deposition

Kathy Weathers topic to be announced

Bruce Hicks on perils of dry deposition measurement

________________________ Jeff Welker topic involving isotopes______________________

Ecological Impacts Pam Padgett

_____________________________________________________________________________

Evening Poster Session & BBQ will occur in outdoor pavilion (Wx permitting)
[Tom says, “tofu-fed beef will be available for people who don’t eat meat.”]

12 Sep Sessions Possible Speakers

Deposition in Alpine Ecosystems Several talks on research in Rocky Mountain NP

Jill Baron vegetation fertilization effects, ecosystem modeling, 
source attribution, and atmospheric modeling 

Critical Loads Ellen Porter

Total Mercury Deposition Eric Miller

David Gay and Eric Presbo Eric Edgerton

Steve Lindberg

Diane Orihel (Metallicus)

Tom Atkison

Winston Luke

(The sessions are flexible at this point and hopefully we will get  a fair number of people submitting 
abstracts. Twenty-minute talks are planned, though this could be reduced to 15 minutes, if we get a 
large number of speakers.)  

13 September, Optional Field Trip ($40)

Kristi Morris is organizing a field trip to Rocky Mountain National Park: 
one-hour bus ride, guided hikes in the alpine areas, picnic lunch, and 
talks on air quality, ecosystem research and wildlife issues in the Park.  

Is NADP 30 Years Old??? 

250 + 6 study sites

For year-round operations at NTN sites with 
frozen precipitation comprising 60% or more 
of the annual total, install the new linear 
actuator drive mechanism designed by NED 
staff and install a taller collection container.

year 1- sites with >70% fzn precipitation

year 2- sites > 2,000 m elevation, pending 
success of year 1 modifications

Movin’ On Up
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NPS-ARD2490Rocky Mountain NP - Beaver MeadowsCO19

EPA2502Four Mile ParkCO08

Bridger-Teton NF2511South Pass CityWY97

EPA2524SugarloafCO94

USFS2527Buffalo Pass - Dry LakeCO93

EPA2926GothicCO10

Air Sciences Inc.2984Ripple Creek PassCO18

UC - InstAAR3022Niwot Ridge-SoutheastCO90

USGS-BRD3159Rocky Mountain NP - Loch ValeCO98
EPA3206Sunlight PeakCO92

USFS3212Brooklyn LakeWY95

USFS3234Buffalo Pass - Summit LakeCO97
USFS3249Molas PassCO96

USFS3286Snowy RangeWY00

USFS3292Wolf Creek Pass CO91

NSF/INSTAAR-Univ of Colorado3520Niwot SaddleCO02
Funding AgencyElevationSite NameSite ID

High Elevation Sites

12-year record with 232 snow weeks: Eff = 10%

13-year record with 203 snow weeks: Eff = 22%

12-year record with 233 snow weeks: Eff = 31%

David Gay will report on status and plans.

The Climate Reference Network
takes the wind out of the prairie.

OttOtt
PluvioPluvio

ETIETI
NOAH IVNOAH IV

We have an We have an 
opportunity. Is opportunity. Is 
now the time to now the time to 
apply the rule apply the rule 
requiring wind requiring wind 

shields?shields?

Listen to the 
Wetherbee and 

Claybrook
presentations.

OttOtt
PluvioPluvio

ETIETI
NOAH IVNOAH IV

Pocket PCPocket PC
CommunicationsCommunications

See Bob Larson  
demo.

Action – Change NADP Subcommittee structure by having 
Subcommittees report only to the Executive Committee and 
eliminating the Technical Committee in this reporting structure 
and as a decision-making body.
> Moved. Seconded. Carried.

The NADP Quality Management Plan needs to be changed to 
reflect this decision, as well as changes in subcommittee 
charges. Draft changes to be submitted for Executive 
Committee review by 10 May.

The NADP Vision
• Remain one of the nation’s premier research 

support projects
• Serve scientists and educators
• Support informed decisions on air quality 

issues related to precipitation chemistry
• Respond to emerging issues
• Efficient measurement system

• Meet data quality objectives
• Chris Lehmann and QAAG 

are finalizing new QAPP
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NADP
Quality Management 

Status Report

Christopher Lehmann,
NADP QA Manager

NADP Interim Subcommittee Meeting
April 2007

Quality System Documents
• Network Quality Assurance Plan in progress

– Quality Assurance Advisory Group (QAAG) finalizing 
Data Quality Objectives document

– Draft of QAPP in progress 
– Archiving of Site Selection & Installation Manual

• Revisions to Quality Management Plan (QMP)
– Revising “Guidelines Governing the NADP” to 

reflecting changes in NADP governance
– Minor revisions to QMP needed

• Changes in how SOPs are reviewed/approved by 
committees

• Changes in how laboratory review findings are addressed

Quality System Documents

• Mercury Analytical Laboratory (HAL) QA 
Plan received in draft form
– QA Manager & MDN Coordinator will compile 

comments for HAL by April 30
– Anticipate approval by Exec. Committee 

meeting
• Proposed Central Analytical Laboratory 

(CAL) QA Plan revisions received
– Anticipate approval by Exec. Committee 

meeting

Quality Systems Review
• Evaluates “adequacy of the Quality System”

(NADP QMP)
– Is the NADP’s QS documented and fully 

implemented?
– Do NADP activities comply with the QMP?
– Are procedures outlined in the QMP implemented 

effectively?
– Does the NADP’s QS ensure data of sufficient quality 

to meet DQOs?
• First review in 2004, next review in 2007?
• Discussed by QAAG today…

• CAL Review (June 2006)
– Team members

• Mike Kolian (EPA) – Team Leader
• Greg Wetherbee (USGS)
• Lara Autry (EPA)
• David Maxwell (NPS)
• Mary LeFaivre (ISWS)
• Chris Lehmann (ISWS)

– CAL written response received
• Approval on tomorrow’s agenda for NOS/DMAS 
• Follow-up action items discussed by QAAG today

– Review 1-yr follow-up report by EC meeting

Laboratory Reviews
• HAL Review (November 2006)

– Team members
• Greg Wetherbee (USGS) – Team Leader
• Steve Brooks (NOAA)
• Sean Lawson (VT Monitoring Cooperative)
• Andrew Heyes (Univ MD)
• Chris Lehmann (ISWS)
• Bob Larson (ISWS)

– Review findings on tomorrow’s NOS/DMAS agenda
– Written response anticipated soon

Laboratory Reviews
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• HAL 2005 QA Report
– Anticipate approval by QAAG today at lunch
– 2006 QA report in progress

• CAL 2003-2004 QA Report
– Draft received at Program Office
– Format streamlined to facilitate data 

processing
– All reports through 2006 anticipated by Fall 

Technical Committee meeting

Laboratory QA Reports External QA Programs

• USGS Sponsored QA
– Collocated sampling (new equipment)
– Field audit / system blank samples (NTN/MDN)
– CAL & HAL Laboratory Blind Samples
– Interlaboratory Comparison
– Come to NOS this afternoon…

• EPA Sponsored QA
– Site Systems and Performance Surveys
– Come to NOS this afternoon....

Field Operations Manuals

• Revisions to NTN and MDN site 
operations manuals in progress

• Should we restructure our field manuals?
– Need flexibility to incorporate new equipment
– Need flexibility in operator training
– Come to NOS this afternoon….

Quality Assurance Advisory Group

• Meeting over lunch today (others invited)
– CAL review follow-up

• Use of MDLs to flag NTN data
• Procedures for documenting corrective actions

– Quality Systems review
– Data Quality Objectives document
– Approval of QA Reports
– AIRMoN stick gage bias
– Electronic precipitation gage checks

General Activities

• WASP:Focus manuscript in press 
(ammonium / sulfate trends) 

• Jane Rothert and Chris Lehmann working 
with UIUC statistics students to evaluate 
impact of laboratory methodology and 
equipment changes on chemistry trends
– Change in FIA instrument standard
– Change from AAS to ICP-OES
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• U.S. EPA-supported Site Systems and 
Performance Surveys
– All 2004 reports received at PO and issued to 

sites (102 surveys)
– 2005 reports received through April (28 

received/4 issued)
– Changes made to survey program

Site Surveys Site Survey Changes

• Clarified review of operator maintenance 
procedures

• Modified site observations
– WAAS-enabled GPS readings; siting compass 

for site objects
– Identify/photograph collocated non-NADP 

instruments
• Instruct site operator in performance of 

maintenance tasks to collector & raingage

Objects now placed using GIS

Slightly-modified symbols & shading
Now indicating raingage shield

Indicating latitude & longitude from survey team.

NTN & MDN Raingage 
Performance

• ATS verifies calibration of raingages using 
standardized weights at each 1” interval

• Gage tolerance = 0.1”
• Raingage performance, 2002-

– 47% of NTN gages pass 0-6”
– 33% of MDN gages pass 0-6”

NTN Raingage Performance
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Median Bias
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2003 NTN Precipitation:
25th% 0.18 in.
50th% 0.55 in.
75th% 1.24 in.

Response to July 2004 Quality 
Systems Review

• Reviews occur every 3 years. This was 
the first review.

• Purpose of review:
– Ensures that NADP activities comply with 

the NADP Quality Management Plan.
– Ensure that the NADP’s Quality System is 

documented and fully implemented.
– Ensures that NADP data is of sufficient 

quality to meet Data Quality Objectives 
(DQOs).

Review Details

• Review team:
– Terry Schertz, USGS
– Richard Grant, Purdue University
– Martin Risch, USGS

• Review occurred on July 14-15 at NADP 
Program Office in Champaign, IL

• Review team’s report presented at Fall 
2004 NADP meeting

Review Findings and Response

• QMP was deemed adequate and 
“thorough in scope.” Additional QA 
documents in preparation.

• Revised network QA Plan (completed draft 
by Fall 2005)

• Complete data management SOPs 
(completed in 2005)

• HAL QA Plan (draft in review)

• “The typical approach is to keep adding 
requirements and details in the 
documentation, but the danger is that it will 
become too unwieldy to be useful. The 
difference will be critical to keeping the 
QMP in a role of supporting the work of 
NADP instead of eventually becoming 
more work than it is worth.”
– QA programs support NADP science

Findings and Response, cont.

• Procedures needed for phasing in new 
field equipment and evaluating changes in 
data quality for data users
– Final decision on field equipment has not 

been made. 
– QAAG will assist in evaluating changes in 

data quality

Findings and Response, cont.
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Development of Data Quality Objectives (DQOs)
• “If a DQO is established, there should be a reason why it 

must be met by NADP and a corrective action plan if it is 
not met.

• Given the wide ranging end-user objectives for the 
NADP data, the more appropriate approach may be to 
use available QC data to estimate the variability in the 
results and provide that information to the users.  
– The review team could not find a compelling reason for the 

NADP to do more than quantify the quality of the data.  
– That information would be a valuable addition to the available 

datasets and of great value to the data users.  
• If the quality of the data is shifting significantly over time, 

then some corrective actions may be required, but the 
existing external QC programs have not indicated any 
such problem.”

Findings and Response, cont.

• Data quality will be assessed and 
communicated in a format that meets 
needs of data users

• Benchmarks set to evaluate trends in data 
quality over time

Findings and Response, cont.

• Draft response reviewed by QAAG at 2005 
Interim Subcommittee Meeting, 
recommended to Executive Committee 
that report be approved with minor 
changes

Review Findings and Response

Field Calibration of Belfort 
Raingages

• Issue raised to address 
calibration/verification of Belfort Raingages 
between ~3-yr on-site Surveys

• Spring 2004 NADP Meeting:
– A task group formed to develop site 

operator procedures and SOPs for 
calibrating rain gages and maintenance 
and to report these findings to NOS at 
the 2004 Fall Technical Meeting. 
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Mercury Deposition Network
Update

David Gay
Program Office

Spring 2007

Current Network

101 Active Sites Total Mercury Sites

21 Methyl Mercury Sites
5 daily (LA, WI)
16 four‐week composite

3 Inter‐comparison Sites
WA18, VT99, WI36

6 Urban Sites
Reno, Portland, Milwaukee, Orlando, Jersey, Indianapolis

47 Co‐located with NTN Sites

New Sites Since Fall, 2006

Closed Sites

Sites Coming Soon
Equipment/Contract

Committed

Possible

NEW YORK
CITY

6

S

Growth of the Mercury Deposition Network
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7 years

61 sites

8.7 sites/yr

Interesting Possibility

State of Kansas
Legislation Passed Friday

Six across the state

Large Addition in Florida, 
“daily” sampling possible

Two, three in Nebraska
1 for sure, 2 likely

Attachment 4

NADP Joint Subcommittees, Spring 2007



2

NCON Sampler
ETI Gage
Ott Gage

planned

The Digital MDN Network 
(and NCONs)

Web Data Update

I have said this before, but the Methyl Data 
Really really really almost there
For 2002 and beyond, attend DMAS for last motion, then 
turn it on when we get home
Delay with HAL audit requirement

<2002 data is being processed at PO now

2006 data
Coming in now with total mercury data
Incorporated into the same data base
B. Larson is happy with format. 

Data To Program Office

HAL is processing data much faster than required

i.e. January data at PO by the end of March
Since Jan 2006 measurements
With fewer problems and in correct format

Other: Service Above and Beyond
WA 03

Gerard Bob B.

QC Highlights

2006 HAL Audit Complete
Report here at the Spring Meeting
Response coming

Plan to Complete Quickly

News

LODA Sampler Cost Decrease 
LODA Price decrease
MDN Sampler is now $4545
(NTN= $3145)

3rd MDN Site Operator’s Training 
Seattle, Oct 2006.
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MD00 Operating
At 250 feet, on top of a Tower
“Research Site” and will not go into 
contouring routine.

Coming Next………..

ME00  on or about May 1
MI29  June
UTxx (Salt Lake) July
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NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

Mercury Deposition Network 
Hg Analytical Laboratory (HAL)

HAL/NOC Report 
NADP Spring Meeting

Robert C. Brunette
HAL Director

Burlington, Vermont
April 11, 2007

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

Sites Coming Soon
Equipment/Contract

Committed

Possible

NEW YORK
CITY

6

S

MDN Coordinator – David Gay

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

HAL Capacity And Preparation 
For Network Growth

• Frontier – HAL/NOC Now For 12 Years = 101 Official Sites

• HAL Total Hg Wet Dep Samples To Date: ~ 50,000

• HAL Methyl Hg Wet Dep Samples To Date: ~ 5,000

• ΗΑL Annual THg Analysis Load ~ 5000 Samples/Year

• HAL Analytical Capacity – 1800 Sample/Month (21,000/Year)

• Currently - 8.0 HAL Staff

• 5 Additional Frontier Staff In Support Positions
> Data Review > Trace Metals Analysis
> Quality Assurance > Methyl Analysis

• Purchased Supplies To Support 10 New Sites
NADP Mercury Deposition Network

http://nadp.sws.uiuc.edu/mdn/
Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN Site Start-Up Program
CA20 Klamath, California (Aug 2006)

MDN Site Start Up Program
MDN Sponsor $500 Fee

Equipment Set-Up

Equipment Performance Test

Site Operator Training

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN Site Start-Up Program
Advantages Of MDN Site Start-Up Program:
• Site Operators Get:

– 1:1 Hands On Training
– Equipment Orientation, Theory, Function
– Equipment Performance Tested/Ensured Working And Adjusted
– Full Understanding Of Weekly Sampling Protocol
– Site Starts Operations At High Level = Good Data Generation

• HAL Performs MDN Site Start-Up Program - West Of The Mississippi
• PO Performs MDN Site Start-Up Program - East Of The Mississippi

Recent and Upcoming MDN HAL Site Start-Ups
• CA20 – Klamath, California
• AB13 – Alberta, Canada
• ID03 – Craters Of The Moon, NP
• WA03 – Makah, Washington
• Alaska Sites (Kodiak Island) – May 2007

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN Total and Methyl Hg Data
Delivery Schedule

Transition To Monthly Data Delivery Schedule – 4th Qtr 2005

December 2006 Data Delivery
– Feb 12, 2007 – Released To Site Ops
– March 1, 2007 – Site Op Review Due
– March 6, 2007 – MDN Final Date Released To PO

January 2007 Data Delivery
– March 5, 2007 – Released To Site Ops
– March 26, 2007 – Site Op Review Due
– March 30, 2007 – MDN Final Data Released To PO

February 2007 Data Delivery Schedule
– April 2, 2007 – Release To Site Ops
– April 24, 2007 – Site Op Review Due
– April 30, 2007 – MDN Final Data To Be Released To PO
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NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN HAL Data Base Update
• MMHg Data Base Merged W/Total Hg DB:

> Incorporated Into MDN Total Hg DB – Q4: 2002
> Quality Code System Incorporated – Q4: 2002
> MMHg Data Follows All Aspects Of THg Data
> MMHg Data Reported With Quarterly Total Hg Data

• Trace Metals Data Base – Completed June 2005
> Integrated into MDN THg and MMHg DB
> Follows All Aspects Of Total/Methyl Data
> Data will start the quarterly report schedule

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

HAL/PO Collocated Intercomparison 
NOAA Sand Point, Washington (WA18)

Stick Gauge
Gas Phase Hg (7 Day)
Particulate Phase Hg (7 Day)

All Collectors Data Logged

3 MDN ACMS
1 NCON
1 MICB
2 Belfort Rain Gauge

Belfort #1

MICBNCON

Belfort #2

MDN ACM #3

MDN ACM #2

MDN ACM #1

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN WA18 Collector Intercomparison

• 2nd Year Of Operation

• Suggested Changes Incorporated From Fall 2007

• MICB Sensor Slaved To 1 MDN ACM

• Potential Publication W/Teaming Partners
– NADP, USGS, Other?

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

HAL 2006/7 Site Operator              
Training Course

3rd Annual HAL Training Course 
• October 10-12, 2007
• 15 Site Operators
• 1 Day Classroom + 1 Day Field Instruction
• Course Held @ NOAA-NRC (WA18)

4th Annual HAL Training Course
• October 9-11, 2007

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

HAL Audit Review Team
November 14-16, 2006

Team Leader, Health and Safety, and Data Management
Greg Wetherbee
U.S. Geological Survey / Branch of Quality Systems

Chemical Analysis and Quality Assurance
Steve Brooks
NOAA / Atmospheric Turbulence and Diffusion Division 

Andrew Heyes
University of Maryland / Chesapeake Biological Laboratory

Field Operations and Site Liaison
Sean Lawson
University of Vermont / Vermont Monitoring Cooperative

Observer
Christopher Lehmann
Illinois State Water Survey / NADP Program Offic

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

NADP HAL Audit Summary
• 98% of HAL/NOC 2003 Audit Items Closed

– NADP MDN Site Operations Manual (v3)
– NADP MDN Unified QA Project Plan (v3)
– HAL MDN Data Base Users Manual (v2)

• 2006 Audit Results: 43 Recommendations       (Rec #)
– Physical Plant: 1-13
– Operation Of WA18: 14-17
– MDN Site Operations: 18-19
– MDN Site Liaison: 20-26
– HAL Mini Network Equipment Depot: 27
– Health & Safety: 28
– Chemical Analysis and Quality Control: 29-36
– Data Management: 37-43
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NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

HAL 2006 Audit Report

• HAL Draft Audit Response – Available NOS

• Audit Team / PO Review Of HAL Response

• Discussion / Changes / Edits Final Audit Report

• HAL Audit Presentation – Thursday NOS
- Point / Counterpoint (Wetherbee/Brunette)

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

HAL Proposed Audit Response
In order to aid in the audit review process, these organizations typically 

utilize standard language that greatly helps communicate to the 
organization being audited, to understand which areas need immediate 
attention, recommendations for consideration for improvement and
observations requiring no action, only feedback.

In order to facilitate the audit response:

1) Findings: Areas identified by the audit team that need immediate 
attention and should be the highest priority for corrective action. 

2) Recommendations: Areas that the audit team found that could be 
improved through recommendations for change, however requiring no 
immediate corrective action.

3) Observations: Areas where the audit team made observations and 
provided feedback on operations, not requiring any action.

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN Methyl Mercury Changes

• One Sample Train For Both Total & MMHg Analysis

• Low Sample Volume Samples – Very Little For THg/MMHg
– Low Sample Volume – Minimal MMHg Signal
– Minimal MMHg Signal – US EPA 1630 Detection Limit Challenge

• Potential Solution: Discussion In NOS
– Maximize Sample Volume For Both Total and Methyl Hg Samples
– Two Separate Total Hg and Methyl Hg Sample Trains
– Two Sample Chimneys – Two Sample Trains
– MDN ACM Has Two Sample Chimney
– 2nd MDN ACM Sample Chimney Modification Required

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN HAL Move Update

• Extension On Lease Through June 2008

• Building Search Continues

• Candidate Location – South Seattle 
(Near Safeco Field)

• Expected Move Timeframe? – March 2008

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

Trace Metals In Wet Deposition
MDN Trace Metals Study Sites: 1997 - 2007

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

MDN Trace Metals Initiative

• As and Se Via ICP-MS-DRC Validation

• Replaced Need For HG-AFS Analysis
• Validation Complete September 2007

• NCON and MDN ACM Trace Metal
– MDN NCON (Add On Sample Chimney
– MDN ACM (2nd Chimney Needs Modification) 

• Submission Of Trace Metals Concept To NADP 
12 Step Process – Fall 2007
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NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

USGS Puerto Rico Experimental Site

Pictures Courtesy - USGS
NADP Mercury Deposition Network

http://nadp.sws.uiuc.edu/mdn/
Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

Hg Wet Deposition Through Fall    
Puerto Rico Rain Forest

Past/Recent Studies Have Reported Through Fall = 2-10 x Wet Only

Pictures Courtesy - USGS

NADP Mercury Deposition Network
http://nadp.sws.uiuc.edu/mdn/

Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

Hg Wet Deposition Through Fall    
Puerto Rico Rain Forest

• Above/Below Canopy Collectors

• Total and Methyl Hg

• Large Canopy Surface Area 
(Good Surface For Dry Dep?)

• Measuring Potential Variability In
– Precipitation Volume
– Total/Methyl Hg Concentrations

• Considering Measurement Of:
Cd, Cr, Cu, Pb, Ni, Pb, Zn, Se

Pictures Courtesy - USGS
NADP Mercury Deposition Network

http://nadp.sws.uiuc.edu/mdn/
Frontier Geosciences Inc–NADP MDN HAL         
www.Frontiergeosciences.com

‘

‘
‘

‘

HAL Report Spring 2007 

Picture Courtesy - USGS
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Central Analytical Laboratory (CAL) 
Report to NADP Joint Session

April 2007

Karen Harlin
Director, Central Analytical Laboratory

Illinois State Water Survey
Champaign, IL

Site Operations

Sites

•NTN: 256 active sites
Includes 6 collocated sites (03AZ, 02CO*, 98CO*, 96WI**, 98WI, 99VT*)

Changes since fall 2006 report:

3 Closed:  ME95 (12/26/06); TX39 (12/26/06); SC99 (3/20/07)

3 New: 02CO (11/14/06)*; 98CO (11/21/06)*; 96WI (02/23/07)**

• AIRMoN: 7 active sites – no change

*7-gallon bucket (deep bucket) site
** Yankee Environmental Sampler (YES) site

Site Operations (cont) 
2008 CALendar
•Accepting pictures and write-ups now. 

•Featuring Alpine sites
•http://nadp.sws.uiuc.edu/cal/CALendar_web07.htm

Training
Site Operations Course
June 5-7  Limit of 15 has been achieved

NTN Site Operations manual updates
Dossett and Layden draft
Lehmann coordinating review 
to standardize MDL and NTN content

Lab Operations
Equipment updates

•Lachet Flow Injection Analyzer
•Updating to accommodate NH3 project

•Critical need:
•New washer for buckets, lids, bottles

•25 year old dishwasher failing
•2 new units have been purchased ****

•Facility redesign ************
•Shipping/receiving space
•Sample supply wash/prep room
•Work scheduled to be completed by Dec 2006
•Delays by University Facilities and Services Dept
•Plumbing began April 2, 2007
•Demolition began April 9, 2007
•Est. completion date—July 2007

Lab Operations (cont)
Staffing
November 2006 two full-time supply preparation and shipping/receiving staff 
hired

Archive Samples
1999 NTN and 2002 AIRMoN -- shipped to researchers
2000 NTN and 2003 AIRMoN – requests approved by ad hoc committee and 
pending shipment to researchers by CAL

LIMS
Recently updated to allow electronic entry of reanalysis data (previously done 
manually)

QA/QC
CAL June 2006 NOS Review
CAL written response to Mike Kolian (team leader)
Approval pending---Details at NOS

CAL 2006 QAP on web:
http://nadp.sws.uiuc.edu/lib/qaplans/qapCal2006.pdf
2007 plan in preparation

QA report status
2003- 2005 combined report (combined report in 96-97)

•Revised/reformatted with improved statistical evaluation
•Fall 2007 target date

SOPs
46 CAL SOPs with yearly updates on target
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QA/QC (con’t)
2007 MDLs (mg/L) using 2006 QC data
Ca 0.002 (no change)
Mg 0.001 (no change)
Na 0.001 (was 0.002)
K 0.001 (was 0.002)
NH4 0.004 (was 0.003)
ortho-P 0.004 (was 0.005)
Cl 0.003 (was 0.005)
NO3 0.017 (was 0.015)
SO4 0.010 (was 0.015)

Procedure:  compute MDLs quarterly 
Unfiltered internal blind QC sample
Approximates the 10th percentile NTN data
Samples is blind to the analysts
Sample submission @ 2 week intervals
MDL=SD * Student’s t @ 99% confidence interval for n analytes

Data Management Operations

•Data transfer to PO
•NTN behind due to staff changes and procedural restructuring

•transferred data through September 2006  (behind schedule) 
•back on schedule by June 2006

•AIRMoN on schedule
• transferred data through mid-January 2007

•Staff
•New Data Specialist hired (April 25th start date)
•John Ingrum moving    
•Data group restructured again???
•New reviewers tools incorporated into printouts/programs for reviewers

color-coding, reformatting, streamlined
Implemented this spring

Questions from my first NADP meeting 
(1997):

• CAL Capacity
can CAL handle > 200 sites?  upper limit?

• Graying of the CAL
can CAL handle retirements and continue 
operations with new staff?

1997

2006 NTN Growth
• 1997

– FTE = ~13.5 (PO moving to SWS & CAL and PO shared 
staff)

– Sites = 194 NTN & 9 AIRMoN
– Samples to CAL/month = ~950

• 1999 status at NOS review
– FTE = 14.5
– Sites = 219 NTN & 10 AIRMoN
– Samples to CAL/month = ~1100

• 2006 status at NOS review
– FTE = 16.3
– Site = 258 NTN & 7 AIRMoN
– Samples to CAL/month = >1200
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NTN Growth
1997 – 194 sites
2007 – 256 sites

max was 261 sites = 135% growth

NTN Site Totals

185 198 199
216 226

246 256 261 257

0

50

100

150

200

250

300

96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05

Funding Year

N
um

be
r o

f S
ite

s

7%

5%

NTN Growth since 96-97= 139% Average yearly change from 1997 = 104%

1997-2007
If those buckets could talk!!

CAL Changes
• 1997 

– began replacing aging equipment 
– Implemented LIMS & data management program upgrades

• As of 2007 -- major accomplishments
– ICP-AES, new
– Dionex ion chromatograph, 2 new
– FIA, second unit acquired & existing unit updated 

(new autosampler, software, etc.)
– General laboratory updates, including touch-sensitive 

screens, facilities upgrades
– LIMS is now essential and fully functional; includes supplies 

inventory, bar-coding, control chart viewing, and much more! 
– Data screening programs overhauled, streamlined, and new 

parameters added (daily precp., comments, etc.)
– CAL website
– CAL QAP and ~50 SOPs
– New NTN shipping protocol

MDL changes
2007 MDLs (mg/L) using robust approach
Ca 0.002 (1997 was 0.009)*
Mg 0.001 (1997 was 0.003)
Na 0.001 (1997 was 0.003)
K 0.001 (1997 was 0.003)
NH4 0.004 (1997 was 0.02)
ortho-P 0.004 (1997 was 0.003)
Cl 0.003 (1997 was 0.03)
NO3 0.017 (1997 was 0.03)
SO4 0.010 (1997 was 0.03)

*1997 MDL procedure used ~30 analyses run at end of 
year (snap shot)
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NADP Electronic Rain Gauge 
Status

ETI Noah IV

Hach OTT Pluvio

• Complete package forthcoming
• Package cost unknown

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
#

#

#

#

#

#

#

#
#

#

##

Developments
• Desktop application for operators

– View data, identify problems
– Weekly and daily views
– Annotate data, specify precipitation type
– Hardcopy 
– Upload data

• Application for site liaisons and data reviewers
– Similar functions
– Network overview
– Import into lab databases

Attachment 7

NADP Joint Subcommittees, Spring 2007



2

Collector State Monitoring

ETI Noah optical sensor IV : Aerochem grid sensor

5 seconds

OTT Pluvio Precipitation Depth : Aerochem grid sensor

60 seconds

ETI Noah IV optical sensor : N-Con optical sensor

5 seconds

Collector State Monitoring

ClosedNNo

ClosedYMissed

OpenNDry

OpenYWet

CollectorPrecip?Exposure Type

•Quantitative analysis of event recorder 

•Identification of undefined samples (> 6 hours dry exposure)

•Identification of equipment malfunction

•Trigger collector?
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Ott Pluvio

OTT State Monitoring

• Summarize opening time every 15 minutes
• Wet exposure: precipitation >= 0.001, 

collector open open time
• Dry exposure : precipitation  = 0, collector 

open: open time
• Missed exposure: precipitation > 0, 

collector closed: precipitation time

N-CON 

Collector

N-CON 

Collector
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ETI > N-CON

N-CON 

Collector

ETI < N-CON
Future Directions

• Version 2 of software ~ June 2007
– Datalogger
– PDA
– Desktop

• Development of formal SOPs and 
installation instructions

• Incorporation into training courses
• Comparison with Belfort data
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David Gay
Gary Lear

U.S. EPA Office of Air and Radiation
Clean Air Markets Division

11 April 2007
http://www.epa.gov/castnet

Update on CASTNET and 
Ammonia Monitoring 

Programs

2

Current CASTNET network

86 sites
– 58 EPA sites
– 28 NPS sites

Weekly filter packs for 
– Gaseous HNO3, SO2

– Particulate SO4
2-, NO3

-, NH4
+, 

base cations

Meteorology
Dry deposition rates inferred 
from MLM

200920092008200820072007

New!

3

CASTNET 3-Stage Filterpack

Teflon Particulate
• SO4

2-

• NO3
-

• NH4
+

• Ca, Na, Mg
• Cl

CASTNET filter pack assembly
Gas and particle concentrations in 
air are measured by filter packs and 
then used to estimate daily dry 
deposition

A
irflow

Filter packs are open-faced, with 
no size exclusion 

• 20% of S and N deposition can 
be from coarse particles

• HNO3 reacts with inlets

Gases and 
Particles 

Gaseous 
• SO2

Whatman

Gaseous 
• HNO3

• SO2

Nylon

4

New Instrumentation
Aerosol Composition 8-15 to 8-21
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Hourly resolution
Includes R&D phase
Designated funding that can only 
be used for this purpose
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Initial 
trials

Start 
R&D

Decision to 
purchase

Deployment

MARGA Hourly
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Being developed as more traditional 
alternative to multipollutant analyzers
Replace filterpacks with denuder/ 
filterpacks for HNO3 and NH3

– Less bias for NOx and NHx

Add daily protocol for better temporal 
resolution at some sites
Further reduction in the number of sites 
due to higher cost of sampling

Change in sampling protocol

200920092008200820072007

A
irflow

Particulate 
SO42-, NO3-, 
NH4+, base 
cations

NH3 from 
Particulates

N
a 2

C
O

3
C

itr
ic

 a
ci

d

HNO3, SO2, 
HONO

NH3

6

Passive Ammonia Monitoring Meeting

Chicago, IL at LADCO Offices
– February 15, 2007
– 1 foot of snow and -20C

In response to US-Canada Workshop on 
Ammonia

– Substantial unknowns in atmospheric 
response of SO2 reductions in an ammonia 
rich environment

Purpose: Determine feasibility of 
establishing an ammonia monitoring 
network

– In conjunction with NADP
– Using $200K seed money from EPA/CAMD

About to set up the telephone conference line for those 
who couldn’t get in to O’hare
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7

Participants

– Environment Canada Dave MacTavish
– EPA/CAMD Gary Lear
– EPA/ORD John Walker
– EPA/OAQPS  Nealson Watkins
– IES/Cornell  Tom Butler (via phone)
– ISWS Van Bowersox, David Gay 
– LADCO Donna Kenski, Mike Koerber, Kirk Baker
– NCSU Wayne Robarge
– Purdue Rich Grant
– UDelaware Joe Scudlark (via phone)
– USFS Pam Padgett (via phone)

8

Why are we interested in monitoring 
ammonia?

Model evaluation
Help establish rational control programs
Help to accomplish meeting air quality goals
Provide basis for defining role of agriculture in air quality and 
nitrogen saturation problems
Provide spatial extent of ammonia emissions
Strengthening the bond between NADP and Agriculture

9

Nitrogen Deposition is an Important Contributor 
To Coastal Eutrophication

• Accounts for 15-40% of N loading to estuaries (both indirect and direct) 

• Atmospheric deposition of N to coastal ocean is approximately equal to 
riverine input for mid-Atlantic & New England

Nitrogen Loading to Estuaries by Source Type
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(Courtesy of Robin Dennis, EPA/ORD)

CMAQ Suggests CAIR Will Make a Difference Because of the 
Additional SO2 Reductions by 2010

The Change from the 2010 NOx SIP to the 2010 CAIR Control

Decrease

Increase

% Change from 2001

Reduced-N Wet Dep

% Change from 2001

Reduced-N Dry Dep 50.3 (kg-N x 106)45.1 (kg-N x 106)42.3 (kg-N x 106)

-2%+2%

44.9 (kg-N x 106)46.8 (kg-N x 106)45.8 (kg-N x 106)

19%7%

2010 CAIR2010 NOx SIP Call2001 Base

+12%

-4%

(Courtesy of Robin Dennis, EPA/ORD)

11

What are our concerns about setting up a network?

Are we measuring the right things?
– We need total NHx at each location:

wet NH4
+ + particle NH4

+ + gasNH3

– Do we know enough about HNO3 for ammonia measurements to be 
useful?

Are other measurement technologies going to quickly supplant a 
passive network?
Do we know enough to model deposition of NH3?

– It’s more complicated than SO2 or HNO3 because of bidirectional flux

Are we measuring in the right places?

12

NH3 concentrations for entire domain

CMAQ 2001
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13

Surface interpolated from resampled
points at all NADP locations

14

Surface interpolated from resampled
points at CASTNET/NADP locations

15

Surface interpolated from resampled points 
at IMPROVE/STN/NADP locations

16

Passive Results, Measures
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Radiello Measures, January 2, 2007
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Radiellos had very promising results

Triplicate 
measurements

17

Laboratory Blanks
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Field Blanks (Radiellos Only)
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19

Atmospheric Ammonia Concentrations
(Radiello Only)
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Analytical Concentration, Ammonium
(Radiello Only)
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Analytical Concentrations, Ammonium
(Radiello Only, MRL Red=3std, Yellow=2std)
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Estimated 1-Week Ammonia Loadings
(Radiello Only, MRL in Red=3std, yellow= 2std, green=estimated attainable range)
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Consensus of Participants
A passive ammonia network is worthwhile to pursue, but it will be 
necessary to have widespread participation to be effective and achieve 
goals of the network. 
Participation of Agriculture is critical
A long-term network is preferable to a short-term one, even if other 
more quantitative measurements emerge.
Radiello devices hold promise because of low detection limits and high 
reproducibility, but additional experience and measurements are needed.
Weekly sampling is desirable, but under most ambient conditions only 
the Radiello devices have a low enough detection limit.
NADP should be pursued as a coordinating body.  Gary Lear and Van 
Bowersox will prepare proposal for NADP spring meeting in Burlington, 
VT.
Sites with existing ammonia monitoring measurements should be highest 
priority for funding.  Fifteen sites were suggested as candidates for the 
first phase of deployments.

24

Proposed Interim Ammonia Network

Purpose:    To determine actual costs of network, sampling variability and 
other considerations
Weekly measurements
Core network of 20 EPA-sponsored sites

– Triplicate + field blank
– Mostly collocated with ongoing denuder or continuous ammonia monitoring
– Ongoing evaluation of data will be used to determine if frequency of field 

blanks and replicates may be reduced
– Laboratory costs estimated to be $38/sample or $8k/site ($160K)
Program Office

– $45K
– QAPP & SOPs
– Shipping & receiving
– QA oversight
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Proposed Interim Ammonia Network

Additional sites may be added
– Duplicate weekly measurements and one blank per month
– $5k/site ($4400 analytical + $600 Program Office support)

Missing:
– Funding for research on improving methodology, efficiency of 

sampling
– Funding for additional denuder/passive comparisons 

26

Potential Sites

SCDHEC?X
Congaree NP, Cape 
Romain, LongcreekSC

NCSU/EPA/NCDENRLow
TEI 
17C

Lenoir Community 
CollegeNC

NCSU/EPA/NCDENRMed
TEI 
17CXJamesvilleNC

NCSU/EPA/NCDENRHighAlpha
TEI 
17CXXClinton CropsNC

KDHEMedXAQS #20-1225-0006KS

LADCO/ISWSMedUnknownIL

LADCO/ISWSMedUnknownIL

LADCO/ISWSMedUnknownIL

IADEQHighUnknownIA

NPSMedXFort CollinsCO

Sponsor
Exp. 

Conc.OtherCONTDENCASTNTNStation NameState

27

Discussion:  What’s Next?

Does a passive ammonia network fall within the goals 
and objectives of NADP?
Is there sufficient interest within current participants of 
NADP to sustain an ammonia network?
Is there sufficient interest outside of NADP to bring in 
funded participants?
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NARSTO
and the

Multi-Pollutant Accountability 
Assessment

What Is NARSTO?
• A multi-stakeholder, public-private partnership 

among government, the private sector, and 
academia throughout Canada, Mexico, and the 
United States that collaborates to improve air 
quality management science in North America.

• NARSTO’s charter enables it to take on a wide 
variety of activities, but its principal role has 
been in the production of policy-relevant 
scientific assessments

Some HistorySome History

20032003

NRC

20052005

NRC Reports
On PM Research
(1999-2004)

The Current Assessment
• Motivated by the 2004 NRC report: Air Quality 

Management in the United States; themes:
– Mutliple pollutants
– Multiple media – ecosystems
– accountability 

• Scope: Conduct an assessment of the technical 
challenges of implementing “accountability” within a risk-
based, multi-pollutant air quality management framework

• Accountability: The process of evaluating the 
effectiveness of air quality management actions in terms 
of their success in achieving air quality management 
goals.

The Air Quality Management Process

DETERMINE NECESSARY 
REDUCTIONS

DETERMINE NECESSARY 
REDUCTIONS

DESIGN CONTROL 
STRATEGIES

DESIGN CONTROL 
STRATEGIES

IMPLEMENTIMPLEMENT

EVALUATE
RESULTS

EVALUATE
RESULTS

ESTABLISH
GOALS

ESTABLISH
GOALS

---- National, Regional RulesNational, Regional Rules
--e.g. Mobile, NSPSe.g. Mobile, NSPS
--NOx SIP call, CAIRNOx SIP call, CAIR

---- Develop State, Local, Tribal     Develop State, Local, Tribal     
PlansPlans---- State Implementation Plans (SIPs)State Implementation Plans (SIPs)

---- PermitsPermits

---- Compliance & EnforcementCompliance & Enforcement

---- National Ambient Air National Ambient Air 
Quality Standards (NAAQS)Quality Standards (NAAQS)
---- Regional HazeRegional Haze
--Critical loads?Critical loads?

---- MonitoringMonitoring

---- InventoriesInventories

---- Data Analysis &  ModelingData Analysis &  Modeling

---- Assess ProgressAssess Progress

---- Evaluate Effectiveness Evaluate Effectiveness 
& Efficiency& Efficiency

Scientific ResearchScientific Research

Multi-Pollutant Analytical Framework
Future = National Air Pollutant Assessment

Control Strategies

Criteria Pollutants

Benefits Assessment

Air Toxics

Benefits Assessment

Exposure/Risk AnalysisEcosystems

Benefits Assessment

Exposure/Risk Analysis

Spatial Surfaces

Emissions Inventory

Air Quality Modeling

Modeling Platform

Ambient Data

Regional Local

Legend
In Place

Requires development

PHASE
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Source emissions
Direct NO, SO2, VOC, 
CO, metals,

Ambient precursors and intermediates
NO, NOy, CO, VOC, SO2, metals, 
radicals, peroxides

Ambient target species
O3, PM, HAPs

Health effects
Asthma, 
cardio-pulmonary ↓,
Cancer, death

Ecosystem + effects
Defoliation, Visibility
↓ biodiversity, 
Metals concentration

Perceived (measured?)
Life quality

Increasing influence in 
confounding factors and 
perceived value to public policy

Increasing confidence
In characterization

Secondary and deposition loads
Visibility, acidification, 
eutrophication, metals

Exposures
Inhalation, digestion

Accountability and Indicators Pipeline

Feedback/correction

Primary Sources

Hg
HAP
metals

VOC (HAPs)

COSVOC

NO2

O3O3

hν

NO SO2

OH

H2SO4HNO3

NH3
OH Hgo,Hg2

OH,
O3

OH

Organic
PM

RO2
HO2

OH

hν

Nitrate
PM

Sulfate
PM

Chemical
Deposition

gases

particles

Traditional NARSTO Atmospheric science perspective

Air Quality Climate

Air Quality Ecosystems,
Crops, watersheds

ClimateEcosystems,
Crops, watersheds

Single 
pollutant

Multiple pollutants

Global 
space

Regional/local 
space

So many feedbacks with increasing impact over time

GEOSS

Eco-informatic
Test beds

Accountability/
indicators

SIPs, nat. rules
designations

PHASE

PM research

Risk/exposure
assessments

AQ 
forecasting

EPA NOAA

NASA

NPS

USDA

DOE

Private
Sector

States/Tribes/RPO’s
Interstate orgs.

Academia

NARSTO

NAS, CAAAC
CASAC, OMB

Enviros

Supersites

IMPROVE, NCore
PM monit, PAMS

CASTNET

Lidar
systems

NADP Satellite data

Intensive studies

PM centers

Other networks:
SEARCH, IADN..

Organizations
Programs

Data sources

CMAQ
GEOS-CHEM

Emissions
Meteorology

NAAQS
setting

CDC

Health/mort.
records

Coordination
Cluster
Mess

Scope of Pollutants and Effects?

• Largely determined by authors
• Discussion points

– Emphasis on pollutants related to major air program 
implementation efforts

• Nitrogen, sulfur, ozone, mercury

– Emphasis on pollutants linked through source, 
atmospheric chemistry, and/or common scaling 
characteristics

Assessment Outline
TECHNICAL CHALLENGES OF APPLYING ACCOUNTABILIY-BASED 

AIR QUALITY MANAGEMENT WITH A MULTI-POLLUTANT FRAMEWORK
OUTLINE

1. Introduction 
2. Decision framework for air quality management 
3. Prospects for Introducing Accountability and Multi-Pollutant Management 

Practices into the Current Regulatory Structure
4. Case Studies of multi-pollutant issues and interactions
5. Conventional atmospheric science—current directions, practice and prospective 

changes 
6. Measuring progress in mitigating specific air quality related health outcomes 
7. Measuring progress in reducing ecological effects
8. Building a comprehensive accountability system
9. Effects of climate change relevant to air pollution exposure
10. Current constraints on multipollutant management approaches
11. Conclusions and Recommendations  
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Assessment Report
TECHNICAL CHALLENGES OF APPLYING ACCOUNTABILIY-BASED 
AIR QUALITY MANAGEMENT WITH A MULTI-POLLUTANT FRAMEWORK
OUTLINE

Disciplines Feeding Assessment Report

Health Effects Ecosystem effects
(aquatic/terrestrial)

Networks/
Measurements

Integrated Systems
Modeling

Multi-dimension
Risk and decision
models

What We Need From You
• From a practical point of view, how (or can) we 

measure or evaluate the effects of air quality 
management actions on ecosystem health?

• What is possible now and what might be possible in 
the future?

• What specific research is needed to achieve what is 
possible?

• What information is missing?
• What specific observations and model products are 

needed from the atmospheric science; terrestrial and 
aquatic (physical/chemical and biological) effects 
communities?

Schedule
• Health and ecosystem workshops - April 2007
• Guidance to lead authors - May 2007
• Detailed outlines - June 2007
• Prepare draft reports - June - Oct. 2007
• Co-chairs synthesis meeting - Nov. 2007
• Prepare draft synthesis report - Nov. - Feb. 2008
• Final synthesis draft for internal review - March - June 

2008
• External peer review - July - Aug. 2008
• Completion of final report - Sept. - Nov. 2008

High exposure to ultrafine
particles, CO, other 
pollution near roadway

Increased risk near and on 
roadways

New findings on roadway pollution

Relative Particle Number, 
Mass, Black Carbon, CO 
Concentration near a 
major LA freeway

Relative Particle 
Number, Mass, Black 
Carbon, CO 
Concentration near a 
major LA freeway

Challenge of multiple scales

20001970 1990 2010 2050

Local/urban
Regional
Hemispheric

Initial CAA Biogenics
Regional science

8-hr ozone
PM2.5
(annual driver)

Regional 
Rules

New PM
Standards
Daily/annual 
drivers

Climate-AQ
Hemispherical
Transport

Evolutional change in National Air Pollution Management

Attachment 9

NADP Joint Subcommittees, Spring 2007



4

Largest decline in ozone occurs in and downwind 
of EGU NOx emissions reductions (2002-2004)

Decrease from 2002 to 2004 (Adjusted Data)

-3 ≤ D

-5 ≤ D < -3
-8 ≤ D < -5

D < -8

Decrease in ppb

Decrease from 2002 to 2004 (Adjusted Data)

-3 ≤ D

-5 ≤ D < -3
-8 ≤ D < -5

D < -8

-3 ≤ D

-5 ≤ D < -3
-8 ≤ D < -5

D < -8

Decrease in ppb

The major EGU NOx emissions reductions occurs after 2002 (mostly NOx SIP Call)
Average rate of decline in ozone between 1997 and 2002 is 1.1%/year.  
Average rate of decline in ozone between 2002 and 2004 is 3.1%/year.  

Decline in “Seasonal Average”
8-Hour Daily Maximum Ozone

Met. Adj.
Tons Reduction

-33,000 - 0

0 - 27,000

28,000 - 73,000

74,000 - 110,000

120,000

EGU NOx Tons Reduced

What does accountability mean 
now?

• Added focus on effects (human health and 
ecosystems)
– Linking back to progam implementation

• Major programs to be evaluated
– Continuation of NOx SIP CALL
– CAIR: major SOx, NOX and Hg reductions 

over nex t 2 decades
– CAMR: continued Hg reductions after CAIR
– Mobile source rules

….and why?

Courtesy NOAA, Kim et al.
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