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Participating AgenciesParticipating Agencies

Colorado Department of Public Colorado Department of Public 
Health & Environment Health & Environment –– Air Air 
Pollution Control DivisionPollution Control Division
National Park Service National Park Service ––Air Air 
Resources Division & RMNP StaffResources Division & RMNP Staff
U.S. EPA Region VIIIU.S. EPA Region VIII
Colorado Air Quality Control Colorado Air Quality Control 
CommissionCommission



Air Quality Issues at RMNPAir Quality Issues at RMNP

Air Quality Issues:Air Quality Issues:
Visibility degradationVisibility degradation
Increasing tropospheric ozone Increasing tropospheric ozone 
concentrationsconcentrations
Nitrogen depositionNitrogen deposition



Current wet and dry nitrogen Current wet and dry nitrogen 
deposition averages 4.0 kilograms per deposition averages 4.0 kilograms per 
hectare per yearhectare per year

Wet nitrogen deposition averages 3.1 Wet nitrogen deposition averages 3.1 
Kg/ha/yrKg/ha/yr

Natural levels of nitrogen deposition  Natural levels of nitrogen deposition  
estimated at 0.2 kg N/ha/yrestimated at 0.2 kg N/ha/yr

Increased nitrogen loading is changing Increased nitrogen loading is changing 
high elevation ecosystems at RMNPhigh elevation ecosystems at RMNP

Nitrogen Deposition at RMNPNitrogen Deposition at RMNP



RMNP Superintendent identified 1.5 kg/ha/yr RMNP Superintendent identified 1.5 kg/ha/yr 
for wet deposition as the critical load for for wet deposition as the critical load for 
eutrophicationeutrophication

RMNP has adopted the critical load for wet RMNP has adopted the critical load for wet 
nitrogen deposition as the resource nitrogen deposition as the resource 
management goal (1.5 kg N/ha/yr)management goal (1.5 kg N/ha/yr)

CDPHE, the Colorado Air Quality Control CDPHE, the Colorado Air Quality Control 
Commission, and EPA have endorsed this goalCommission, and EPA have endorsed this goal

Nitrogen Deposition at RMNPNitrogen Deposition at RMNP



High elevation lakes have shifted from natural High elevation lakes have shifted from natural 
undisturbed systems to disturbed systems ; undisturbed systems to disturbed systems ; 
changes in aquatic plant species have occurredchanges in aquatic plant species have occurred

Soils soak up nitrogen like a sponge; excess Soils soak up nitrogen like a sponge; excess 
nitrogen is accumulating nitrogen is accumulating 

Shift from alpine flowers to grasses Shift from alpine flowers to grasses 
likely occurring; nitrogen helps likely occurring; nitrogen helps 
sedges and grasses outcompete sedges and grasses outcompete 
flowering plantsflowering plants

Changes to tree and soil chemistry are Changes to tree and soil chemistry are 
beginning beginning 

Ecosystem ImpactsEcosystem Impacts



Addressing the IssuesAddressing the Issues

Collaborative agency effort 2004 Collaborative agency effort 2004 
-- 2007 2007 

Develop and review technical Develop and review technical 
information and identify options information and identify options 
to address the issuesto address the issues

Visibility issues to be addressed Visibility issues to be addressed 
through development of Regional through development of Regional 
Haze SIP elementHaze SIP element



Addressing the IssuesAddressing the Issues

Increasing ambient ozone levels to be Increasing ambient ozone levels to be 
addressed through federal NAAQS addressed through federal NAAQS 
programprogram

The science and policy issues were The science and policy issues were 
publicly discussed throughout this publicly discussed throughout this 
periodperiod

This process led to the development of This process led to the development of 
a nitrogen deposition reduction plana nitrogen deposition reduction plan



Collaborative Process to Address Collaborative Process to Address 
Air Quality ConcernsAir Quality Concerns

Agency MOU (2005) Agency MOU (2005) 
CDPHE, NPS, EPACDPHE, NPS, EPA
to develop air quality management policies to develop air quality management policies 
and programs to address air quality and and programs to address air quality and 
natural resource impacts occurring in Rocky natural resource impacts occurring in Rocky 
Mountain National Park.Mountain National Park.

Colorado Air Quality Control Commission Colorado Air Quality Control Commission 
subcommitteesubcommittee

14 month public involvement process14 month public involvement process
Agriculture Community InvolvementAgriculture Community Involvement

Stakeholder report on Stakeholder report on BMPs BMPs and areas for and areas for 
influenceinfluence



Collaborative Process to Address Collaborative Process to Address 
Air Quality ConcernsAir Quality Concerns

Collaborative process considered:Collaborative process considered:
Monitoring/trendsMonitoring/trends
Attribution studiesAttribution studies
Planned State & Federal emission reductionsPlanned State & Federal emission reductions
Timeframe & milestones to achieve goalTimeframe & milestones to achieve goal
Regulatory & Voluntary approachesRegulatory & Voluntary approaches
Contingency PlanningContingency Planning

Collaborative process led to plan Collaborative process led to plan 
DevelopmentDevelopment



Rocky Mountain Rocky Mountain 
National ParkNational Park

Nitrogen DepositionNitrogen Deposition
Reduction PlanReduction Plan

HighlightsHighlights



Glidepath Glidepath & Milestones& Milestones



Deposition, Emissions, Deposition, Emissions, 
Transport and AttributionTransport and Attribution

Deposition monitoring and trends data are Deposition monitoring and trends data are 
presentedpresented
Colorado emissions of N from NOx and ammonia Colorado emissions of N from NOx and ammonia 
are estimatedare estimated

34% mobile sources34% mobile sources
23% agriculture23% agriculture
24% area sources24% area sources
19% point sources19% point sources
Trends in activities and emissions are presentedTrends in activities and emissions are presented

Anticipated NOx reductions may result in Anticipated NOx reductions may result in 
achieving the 2012 target load of 2.7achieving the 2012 target load of 2.7 kg kg 
N/ha/yr N/ha/yr ifif ammonia emissions remain constantammonia emissions remain constant



Deposition, Emissions, Deposition, Emissions, 
Transport and AttributionTransport and Attribution

Further research will better help Further research will better help 
determine source regions and emission determine source regions and emission 
reduction benefitsreduction benefits

Regional Haze visibility modeling workRegional Haze visibility modeling work
ROMANS study over the next 1ROMANS study over the next 1--2 years2 years

MetroMetro--area, inarea, in--Park, inPark, in--State and outState and out--
ofof--State culpability will be better State culpability will be better 
defineddefined
Attribution of N deposition by source Attribution of N deposition by source 
category will be possiblecategory will be possible
The ozone/N deposition interplay will The ozone/N deposition interplay will 
be examinedbe examined



NOx Emission Control OptionsNOx Emission Control Options

A list of possible control options to A list of possible control options to 
reduce NOx emissions are provided for reduce NOx emissions are provided for 
numerous source typesnumerous source types

Stationary sourcesStationary sources
Mobile sourcesMobile sources
Area sourcesArea sources

A general overview of each with A general overview of each with 
emission reductions and cost estimates emission reductions and cost estimates 
are providedare provided



Ammonia Emission Control Ammonia Emission Control 
OptionsOptions

A list of possible best management A list of possible best management 
practices to reduce ammonia emissions are practices to reduce ammonia emissions are 
discusseddiscussed

BMPs for crop productionBMPs for crop production
•• Tillage and fertilizer managementTillage and fertilizer management

BMPs for livestock productionBMPs for livestock production
•• Feed, livestock, facility, wastewater, manure  Feed, livestock, facility, wastewater, manure  

managementmanagement

A general overview of each with emission A general overview of each with emission 
reduction potential and implementation reduction potential and implementation 
issues are providedissues are provided
Research needs and plans are also Research needs and plans are also 
presentedpresented
BMPs for domestic fertilizer and controls for BMPs for domestic fertilizer and controls for 
stationary sources will be investigatedstationary sources will be investigated



Achieving Emission ReductionsAchieving Emission Reductions

2012 milestone2012 milestone
•• Currently Planned State & Federal ProgramsCurrently Planned State & Federal Programs
•• Best Management PracticesBest Management Practices
•• Voluntary Reduction ProgramsVoluntary Reduction Programs

Future milestones anticipate regulatory Future milestones anticipate regulatory 
effortsefforts
Contingency Plan to be DevelopedContingency Plan to be Developed
•• Implemented if not monitoring improvement Implemented if not monitoring improvement 
•• To contain regulatory measuresTo contain regulatory measures



Implementation Strategy Implementation Strategy 
and Continuing Evaluationand Continuing Evaluation

Near term:Near term:
Existing and planned NOx reduction Existing and planned NOx reduction 
measures will be implementedmeasures will be implemented
NOx strategies will be developedNOx strategies will be developed
Agricultural BMPs accepted by the Agricultural BMPs accepted by the 
industry will be broadly implemented industry will be broadly implemented 
in Coloradoin Colorado
Ammonia emissions will be better Ammonia emissions will be better 
characterizedcharacterized
Modeling and assessment activities Modeling and assessment activities 
will proceedwill proceed



Implementation Strategy Implementation Strategy 
and Continuing Evaluationand Continuing Evaluation

Longer term:Longer term:
AmmoniaAmmonia--reducing agricultural BMPs will reducing agricultural BMPs will 
be researched, field testedbe researched, field tested

•• MOU agencies will work with producers to MOU agencies will work with producers to 
implement BMPs that are shown to be costimplement BMPs that are shown to be cost--
effectiveeffective

AmmoniaAmmonia--reducing BMPs and emission reducing BMPs and emission 
reduction programs for urban sources and reduction programs for urban sources and 
water treatment facilities will be water treatment facilities will be 
researched and implementedresearched and implemented

•• Urban fertilizer usage research began this SpringUrban fertilizer usage research began this Spring

Education/outreach to the agricultural Education/outreach to the agricultural 
sector, industrial groups and the public will sector, industrial groups and the public will 
occuroccur
Additional NOx strategies, voluntary and Additional NOx strategies, voluntary and 
regulatory, will be consideredregulatory, will be considered



Agency 
Endorsements

MOU Agencies



Agency 
Endorsements

Air Quality 
Control 
Commission



The Website for this presentation, the 
Nitrogen Deposition Reduction Plan, the 

Options and Technical Papers, and additional 
information about the RMNP Initiative

http://www.cdphe.state.co.us/ap/rmnp.html 
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