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National Critical Load Database: an assessment of atmospheric deposition
effects across the U.S.

Jason Lynch, Jack Cosby, Linda Pardo, Tamara Blett, Richard Haeuber, Richard Pouyat
and Cindy Huber

In the United States, critical loads are emerging as an important assessment and policy
tool for protecting ecosystems from atmospheric deposition of pollutants. Critical loads
simplify complex scientific information on exposure to air pollutants, making them an
effective tool for informing policy and land management decisions. However, only
limited national assessment of critical loads and exceedances have been undertaken in the
United States because of a lack of a repository for critical load data and coordination
between scientists and federal managers. Beginning in 2006, the primary forum for
critical loads research and development coordination in the United States has been the
Critical Loads of Atmospheric Deposition Science Committee (CLAD) of the National
Atmospheric Deposition Program. In 2010, the “FOCUS Pilot Study” project began a
national effort to synthesize empirical and calculated critical loads and to submit data
unofficially to the UNECE Coordinating Center on Effects in the interests of international
cooperation and exchange of information on the effects of atmospheric deposition on
ecosystems. The goals include developing methods to characterize CLs in a standardized
reproducible fashion, characterize uncertainty in CLs, identify gaps in available data, and
advance efforts to use CLs as an air quality management tool for policy and land
management assessment. This national database for sulfur (S) and nitrogen (N)
compounds is comprised of three major critical load sources: 1) empirical N critical loads
for fungi, lichens, herbaceous, forests (Pardo et al. 2011; Geiser et al. 2010); 2) steady-
state soil critical load for acidity (McNulty et al. 2007); and 3) steady-state surface water
CLs of acidity. We present two analyses that use the CL database to examine the
reliability and uncertainty of CL values and assess national CL exceedances with respect
to current deposition loading of NOx and SOx. We found that different surface water CL
models for acidity produced comparable values. In addition, emission control programs,
such as the Acid Rain Program, NOx Budget Trading Program and Clean Air Interstate
Rule, together with other controls, have increased ecosystem protection from acidic
deposition across the US.
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A national application of critical loads by the US Forest Service to assess
atmospheric deposition effects on watershed condition.

Cindy Huber', Linda Geiser?, Erika Cohen®, William Jackson®, Linda Pardo®, Rick Graw®

The critical load (CL), or atmospheric deposition loading below which no harmful effect
can be detected to an ecosystem component according to current knowledge, is a science-
based tool of growing interest to land managers to understand existing conditions in
relationship to natural resource protection goals. In a first national scale application by a
federal land management agency, the Forest Service used terrestrial critical loads of
acidification and nutrient nitrogen to assess air pollution effects to watershed condition
throughout the national forest system. Here we report on the methods and decision-
making processes that were used to calculate CLs, apply them to the 6" level HUC, and
then classify watershed condition based on CL exceedances. Three ratings were used;
good (functioning properly), fair (functioning at risk), or poor (impaired function); based
on the maximum CL exceedence that occurred within the watershed. Forest managers
then used these rankings, along with 22 additional attributes of watershed condition, to
evaluate local conditions on individual national forests. Their responses regarding the
utility of the CL-based component of the watershed condition assessment are discussed.
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24019, chuber@fs.fed.us

2USFS Pacific Northwest Region Air Program, 541-231-9452, P.O. Box 1148, Corvallis, OR 97330,
lgeiser@fs.fed.us

*USFS Southem Research Station, 919-513-31 89, 3041 Cornwallis Rd., Research Triangle Park, NC
27709, eccohen@fs.fed.us

*USFS Southemn Region Air Program, 828-257-2815, 160A Zillicoa Street, Asheville, NC 28801-
1082, bjackson02@fs.fed.us

*USFS Northern Research Station, 802-951-6771 x1 330, 705 Spear St S., Burlington, VT 05403,
Ipardo@fs.fed.us

¢ USFS Pacific Northwest Region Air Program, 503-808-2918, P.O. Box 3623 Portland, OR 97208-
3623, rgraw@fs.fed.us

38


mailto:rgraw@fs.fed.us
mailto:Ipardo@fs.fed
mailto:bjackson02@fs.fed.us
mailto:eccohcn@fs.fed.us
mailto:Igeiser@fs.fed
mailto:chuber@fs.fed.us
mailto:chuber@fs.fed.us
mailto:rpouyat@fs.fed.us
mailto:haeuber.richard@epa.gov
mailto:blett@nos.gov
mailto:Ipardo@fs.fed.us
mailto:Iynch.jason@cpa.gov



mailto:salim@belyazid.com















mailto:schwede.donna@epa.gov



mailto:Email:dennis.robin@epa.gov















http:llIsg;.gO



mailto:gmichals@purdue.edu









mailto:grshcu@atm.ncu.edu



http:titutc.og






mailto:Qrs\V_RiQ~ham@@r.W'_aeIOr.l1pS



http:785.742.4704-scott.\\'~intisaclo"cnviro.org
http:tamara_blcllfcl)nps.gov






http:inois.edu










Federal Interagency Guidance for Nitrogen and Sulfur Deposition Analyses

Elten M. Porter', Cindy M. Huber?, Rick Graw? and Jill Webster®

This poster will deseribe recent guidance developed by the FFederal Land Managers
(FLMSs) to assess potential impacts in national parks, forests, refuges, and wilderness
areas from proposed powerplants, industry, and other sources of nitrogen (N) or sulfur
(S) deposition.  New or modificd facilitics arc required by the Clean Air Act to undergo
preconstruction New Source Review (NSR). including analyses for air quality and air
quality-sensitive resources. Similarly, projects such as oil and gas development may be
required 1o analyze thcir potential impacts on FLM lands under the National
Environmental Policy Act (NEPA). The FILMs, including the National Park Service, the
U.S. Forest Service, and the U.S. Fish and Wildlife Service, previously developed
guidance for evaluating the impact of additional N or S dcposition on lands under their
management in the Federal Land Managers® Air Quality Related Values Workgroup
Report (FLAG 2010). FLAG describes deposition modeling tools as well as the
Deposition Analysis Thresholds (DAl's) used to asscss a source™s modeled contribution
lo deposition in an LM area. Below the DAT, deposition from the source is considered
insignificant.  Above the DAT, the LM is likely to require a refined analysis to
determine if the affected area is, or is likely to be, harmed by the increase in deposition.
Recently, the FLMs have issued additional guidance on the refined analysis, including the
use of critical loads and target loads. The critical load is the amount of deposition below
which a resource is unlikely 1o be harmed: the target load is based on the critical load, but
may include other considerations such as time to rccovery. The refined analysis
considers whether air quality~sensitive resources in the affected area are sensitive to or
currently impacted by deposition, whether critical or target loads have been developed for
the area’s resources, and whether the critical or target loads are excecded by current or
predicted deposition. The new guidance is part of a continuing effort by the FLM to
ensure consistent, predictable review processes for NSR permits and Environmental
Assessments and/or Environmental Impact Statements under NEPA.

' National Park Service Air Resources Division, Lakewood. CO, 303.969.2617,
Illen_Portera!NPS. 2oy
“USDA Forest Service, Roanoke, VA, 540.265.5156., chuberfs fed us
USDA Forest Service, Portland, OR, 503 808 2918, rgraw (. fs fed.us
1US Fish and Wildlife Scrvice. Lakewood, CO. 303.914 3804, Iill_Webstera:fws gov
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An Analysis of Co-located Atmospheric Mercury Speciation Data from
AMNet

Erie M. Prestbo’, David Gay?, Mark Olson®, Winston Luke?. Paul Kelley®, Dirk Felton®,
Thomas Holsen’, Jiaoyan Huang®, and Hyun-Deok Choi’

Atmospheric mercury speciation measurements are being made and reported on-line as
part of the new Atmospheric Mercury Network (AMNet). It is easy to overlook that
mercury is the only atmospheric constituent routincly and continuously measured at the
part per quadrillion level (ppqv, mixing ratio). Typical values range from a few hundred
ppqv for gaseous elemental mercury (GEM) to 0.5 (o 10 ppqv for gaseous oxidized
mercury (GOM) and particulate-bound mercury (PBM). For contrast, background ozone
concentrations are roughly 30 million times higher than average GOM concentrations.
Because of the exccedingly low atmospheric mercury specics concentrations, it is
technically very difficult to generate and deliver stable and traceable standards to the inlet
of automated measurement systems for quality assurance and calibration purposes. Thus,
quality assurance has normally consisted of 1) routine automated internal calibration of
the detcctor with a traceable elemental mercury permeation source, 2) manual injections
of elemental mercury at locations upstrcam of the detector and 3) direct intcrcomparisons
of measurecments with two or more instruments over a short (ime period. Both manual
injections and direct intcrcomparisons are donc infrequently and few are reported in the
literature. Fortunately, within AMNel, therc have been 3 sites where two instruments
have been co-located for an extended period of time. From this data we have learned
that: 1) harmonized methods and one operator produce the highest quality results, 2) inlct
height differences may lead to significant GOM diffcrences and 3) the automated data
reduction program must be supplemented by well documented field observer forms. A
statistical analysis of co-located, synchronous atmosphcric mercury speciation data will
be prescnted. Additionally, a summary of historical atmospheric mercury spcciation
quality assurance data will be shown.

" Tekran Research & Development
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National Atmospheric Deposition Program/National Trends Network Sites

July 31, 2011

State/Province Start
Site Code Site Name Collocation Sponsoring Agency Date
Alabama
ALO3 Centerville MDN Atmospheric Research & Analysis 02/11
ALIO Black Belt Research & Extension Center US Geological Survey 08/83
AL99 Sand Mountain Research & Extension Center ~ AMoN Tennessee Valley Authority 10784
Alaska
= AKO1 Poker Creek USDA Forest Service 12,92
- AKOQO2 Jluneau USDA Forest Service/University of Alaska Southeast 06/04
AKO03 Denali NP - Mount McKinley National Park Service - Air Resources Division 06/80
AK06 Gates of the Arctic NP - Bettles MDN US Bureau of Land Management 11/08
AK97 Katmai National Park - King Salmon National Park Service - Air Resources Division 11/09
Arizona
AZ03  Grand Canvon NP - Hopi Point National Park Service - Air Resources Division 08/81
AZ06  Organ Pipe Cactus NM National Park Service - Air Resources Division 04780
AZ97  Petrified Forest NP-Rainbow Forest National Park Service - Air Resources Division 12/02
AZ98  Chiricahua AMoN US Environmental Protection Agency-CAMD 02/99
AZ99  Oliver Knoll US Geological Survey 08/81
State/Province Start
Site Code Site Name Collocation Sporsoring Agency Date
Arkansas
AR02  Warren 2WSW US Geological Survey 05/82
AR03  Caddo Valley AMoN US Geological Survey 12/83
ARI6  Buffalo NR - Buffalo Point National Park Service - Air Resources Division 07/82
AR27  Favetteville US Geological Survey '05:80
California
CA28  Kings River Experimental Watershed USDA Forest Service 04/07
- CA42  Tanbark Flat USDA Forest Service 01/82
I% CA45  Hopland US Geological Survey 10/79
CA30  Sagehen Creek US Geological Survey 1101
CA66  Pinnacles NM - Bear Valley National Park Service - Air Resources Division 11799
CA67  Joshua Tree NP - Black Rock AMoN National Park Service - Air Resources Division 0900
CA75  Sequoia NP - Giant Forest MDN National Park Service - Air Resources Division 07/80
CA76  Montague US Geological Survey 06/85
CA88 Davis US Geological Survey 09/78
CA94  Converse Flats MDN USDA Forest Service 05/06
CA96  Lassen Volcanic NP - Manzanita Lake National Park Service - Air Resources Division 0600
CA99  Yosemite NP - Hodgdon Meadow National Park Service - Air Resources Division 12/81
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State/Province Start
Site Code Site Name Collocation Sponsoring Agency Date
Colorado
CO00  Alamosa US Geological Survey 04/80
COO0l  Las Animas Fish Hatchery US Geological Survey 10/83
CO02  Niwot Saddle NSF-Institute of Arctic & Alpine Research/University o 06/84
C008  Four Mile Park US Environmental Protection Agency-CAMD 12/87
COI0  Gothic US Environmental Protection Agency-CAMD 02/99
CO15  Sand Spring US Bureau of Land Management 03/79
CO19  Rocky Mountain NP - Beaver Meadows National Park Service - Air Resources Division 05/80
CO21  Manitou USDA Forest Service 10:78
C022 Pawnee NSF-Shortgrass Steppe LT ER/Colorado State University 05/79
CO89 Rocky Mountain National Park-Loch Vail National Park Service-Rocky Mountain National Park  09/09
C090  Niwot Ridge-Southeast NSF-Institute of Arctic & Alpine Research University o 0106
CO91  Wolf Creek Pass USDA Forest Service 05792
C092  Sunlight Peak US Environmental Protection Agency-CAMD 01/88
C093  Butfalo Pass - Drv Lake USDA Forest Service 10,86
C09%4  Sugarloal US Environmental Protection Agency-CAMD 11/86
CO96  Molas Pass MDN USDA Forest Service 0786
C097  Buffalo Pass - Summit Lake MDN USDA Forest Service 02/84
C098  Rocky Mountain NP - Loch Vale AMoN USGSColorado State University 08/83
C099  Mesa Verde NP - Chapin Mesa MDN US Geological Survey 04/81
State/Province Start
Site Code Site Name Collocation Sponsoring Agency Date
Connecticut
CT15 Abington AMoN US Environmental Protection Agency-CAMD 01/99
Forida
FLO5  Chassahowitzka NWR MDN US Fish & Wildlife Service - Air Quality Branch 08 96
FLI1  Everglades NP - Research Center MDN/AMoN  National Park Service - Air Resources Division 06:80
FL14  Quincy US Geological Survey 03/84
FL23  Sumatra US Environmental Protection Agency-CAMD 01/99
FL32 Orlando Seminole County Public Works Department 12/05
FL41  Verna Well Field US Geological Survey 0883
FL99  Kennedy Space Center NASA/Innovative Health Applications, LLC 08/83
Georgia
GA09  Okefenokee NWR MDN US Fish & Wildlife Service - Air Quality Branch 06/97
GA20  Bellville US Environmental Protection Agency-CAMD 04/83
GA33  Sapelo [sland MDN NSF/UGA, NOAA-NERR. & GA Dept of Natural Resour 11/02
GA41  Georgia Sation AMoN Atmospheric Research & Analysis 10178
GA99  Chula US Geological Survey 0294
Idaho
ID02  Priest River Experimental Forest USDA Forest Service 12/02
(D03 Craters of the Moon NM MDN AMoN  National Park Service - Air Resources Division 08780
IDi1  Reynolds Creek US Geological Survey 11/83
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National Atmospheric Deposition Program/Ammo

nia Monitoring Network Sites

July 31, 2011
State/Province Start
Site Code Site Name Collocation  Sponsoring Agency Date
Alabama
Sand Mountain Research & Extension
AL99 Center NTN US Environmental Protection Agency 03/11
Arizona
AZ98 Chiricahua NIN National Park Service - Air Resources Division  03/11
Arkansas
AR03 Caddo Valley NTN US Environmental Protection Agency 0311
California
CA44 Yosemite NP- Turtleback Dome National Park Service - Air Resources Division 03711
CA67 Joshua Tree NP - Black Rock NTN National Park Service - Air Resources Division 03 11
CA83 Sequoia NP-Ash Mountain National Park Service - Air Resources Division 03711
Colorado
CO13 Fort Collins US Environmental Protection Agency 11/07
C088 Rock Mountain NP- Longs Peak National Park Service - Air Resources Division 03 11
C0O98 Rocky Mountain NP - Loch Vale NTN National Park Service - Air Resources Division 05 11
Connecticut
CT15 Abinglon NTN US Environmental Protection Agency 0311
Florida
FL11 Everglades NP - Research Center NTN/MDN National Park Service - Air Resources Division  03/11
FL19 Indian River US Environmental Protection Agency 04 11
State/Province Start
Site Code Site Name Collocation  Sponsoring Agency Date
Georgia
GA41 Georgia Station NTN US Environmental Protection Agency 06 11
Idaho
[DO3 Craters of the Moon NM NTN MDN National Park Service - Air Resources Division  06/10
Ilinois
AIRMoN/MDN
IL1T Bonaville /NTN US Environmental Protection Agency 10/07
IL37 Stockton US Environmental Protection Agency 04/11
[L46 Alhambra NTN US Environmental Protection Agency 03/11
Indiana
[N99 Indianapolis US Environmental Protection Agency 10/07
Kansas
KS31 Konza Prairie NTN US Environmental Protection Agency 03711
Kentucky
KYO03 Mackville NTN USEnvironmental Protection Agency 03/11
KY98 Cadiz US Environmental Protection Agency 0311
Maryland
MDN/AMNet/
MDO08 Piney Reservoir NTN State of MD/ Department of Natural Resources 08/10
MDN'AMNet
MD99 Beltsville NTN State of MD/ Department of Natural Resources 08/10
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