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Outline

of RMNP Initiative
of 2012 Milestone Report

ight of the evidence approach

position trends

rce category & attribution analyses

lon inventories, trends and studies

i Current and future emission reduction activities
i RMNP emissions and controls

i Conclusions and next steps
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- Interagency effort
addresses air pollution
Issues in RMNP

i Focus on nitrogen
deposition trends

i CDPHE, EPA, NPS
- Nitrogen Deposition
Reduction Plan — 2007

- Contingency Plan - 2010

Ecosystems

8 MONTANE
€ suBALPINE
TUNDRA

2/12/2014 RMNP Stakeholder Mtg 3



ritical Load

avidence indicates
on has affected and

esearch has shown that wet
deposition levels at the time the
biological changes started to occur
was ~1.5 kg N/halyr.
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Rocky Mountain NP: Continuum of Ecological Effects from Nitrogen Deposition
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Glidepath and Current Wet Nitrogen Deposition
Rocky Mountain National Park
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WeEIght of the Evidence Approach

| nent of multiple evidence types
- Two main goals:
i 2012 Nitrogen Deposition Interim Milestone met?

i Will the RMNP Nitrogen Deposition Contingency
Plan be triggered?

Jualitative Process
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vpes of Evidence

] patterns and trends on regional and
and attribution analyses and

sion inventories
e categories;

lentific assessments:
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Jypes of Evidence

nd future emission inventory

and futu mission reduction activities,
ding a discussion regarding regulatory vs.
tary approaches;
jonia-focused projects from both local and
al perspectives; and

- In-park emissions and reduction activities.
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eposition Trends and Patterns

shlfted from
Increasing to stable

litrate regional trend
ble over long-term,
lecreasing in short-

Ammonia regional
trend Increasing over
long-term, stable over
short-term

HADP Site (elevation)

Highway

I:l Rocky Mountain Mational Park ]
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National Deposition Trends

Percent Change, 1985 - 2009
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National Deposition Trends

Percent Change, 1985 - 2009
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condary - Modeling indicates that
volatile organic
compound (VOCQC)
emissions are not
significant contributor
to deposition in RMNP

Man-made NO,
emissions are significant
for secondary
particulate formation
during spring and fall

ROVE monitoring
ver long-term
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,{ | & Il Conclusions

portion of deposited

Inates in Colorado

DNIUM sources
om Colorado

| urces
S s than 50% from Colorado

ng spring and fall events, high
ntrations of both types of

2N move from eastern urban
ultural areas of Front Range

- Local sources of ammonia not
significant contributors to
deposition in RMNP
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Small steady increase In
Denver Metro
population

Future vehicle miles
traveled slightly greater
than population
Increase

Almost half of
population settled in
areas not previously
urbanized

Total cattle, farms, and
swine remain steady in
recent years
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nission/Monitoring
Trends

- Ammonia:

i Monitoring not
available

IS | i National Emissions
Ily, 34% decrease Inventory estimates

t 20 years | fairly stable emissions
since 2002
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ldiional Ammonia Inventory

2008 US Ammonia, Total = 4.2M TPY

Other Area
4%

Off-Road
0%

On-Road
3%

Fires PTNCEM 0%
5% 2%
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PDenver Metro Area/North Front

2008 National Emission Inventory
Colorado 9-County DMA/NFR Ammonia Emissions in tons/year

M livestock M Fertilizer M HighwayVehicles B OtherFuelCombustion ™ Fires © Elect. FuelCombustion B Off-Highway ™ Waste Disposal
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E,

Ssive Ammonia Sampling in

‘Northeast Colorado
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Efforts to Improve Colorado
BMission Inventories: Studies

Ur Quality Modeling Study
ategories with potential for updates
r improvements

Ammonia: Livestocl
O,: Oil and gas
O,: Highway vehicles
10, and Ammonia: Fires

State Study

i Updating modeling profiles for livestock ammonia
emission sources

ilizer
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Efforts to Improve Colorado
EMIssion Inventories: Modeling

DMA/NFR Ozone NAA
Oil & Gas NOx Emissions [tons/day]

Bz008 @2012

O&G Area Engines  O&G Area Rigs  O&G Area Other  0&G Engines 0&G Tank Flares &G Other
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forts to Improve Colorado
mission Inventories

L regulated as criteria or hazardous
Clean Air Act

S remain uncertain

_ ally address stakeholder
cerns about unknown source categories

isit ammonia and NO, inventories when 2011
| becomes available

ming initiatives:
i North Front Range Oil and Gas Air Pollutant Emissions
and Dispersion Study (2014 — 2017)

i Front Range Air Pollution and Photochemistry
Experiment (FRAPPE) (summer 2014)
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Gurrent and Future Emission
Reduction Activities: NO,

NOx Reductions Statewide* (by 2018)

2/12/2014

RMNP Stakeholder Mtg

W Criginal Regional Haze MOx Reduction
B CurrentRegional Haze MOx Reduction
m Other Strategies (Engine Cantrals, [/M,

Wehicle Standards)

B Current Total Mox Reductions (by 2018)

*Using 2009 inventory data
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surrent and Future Emission
'dee Actlwtles Ammonia

eration research

ssions Monitoring
NAEMS)
nbient ammonia feec
ng

EPA’s Integrated
_ Committee
i Recommend livestock ammonia

“emissions be reduced 30% and
nitrogenous fertilizer 20%
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‘rent and Future Emission
“tion Activities: Ammonia

nittee
of deposition trends in RMNP;
)nia emissions in Colorado;

vestigate ways to mitigate ammonia emissions
agriculture and other sources;

)evelop plans for outreach activities to increase
Justry mitigation efforts;

i Dialogue with MOU agencies to improve
understanding of nitrogen deposition effects in
RMNP and challenges and opportunities associated
with reducing ammonia emissions
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3est Manageme actice surveys
Ivestock facility BMP effectiveness
nproving ammonia emissions measurements

il cores to improve diurnal and seasonal trends in
ocal ammonia emissions

‘Examine dietary trends and feed additives that may
reduce ammonia emissions

i Natural Resource Conservation Service (NRCS) 2013
Air Quality Initiative
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sOrent anc
REAUCHON

€ anure hand
- conditions could read nsport nitrogen into the park

89K committed
olorado Agriculture Industry

ky Mountain National Park

Air Resource Division

$20k CDPHE APCD

$21k+ from CDPHE DEHS

Texas A&M($20k), CSU($25K) in-kind support



nt and Future Emission
| 4|0n Activities: Ammonia

r Agricultural Air Quality Symposia
ore planned for 2015

- elopment of adaptive 5-year plan
tional CSU research
i Researching additional monitoring options
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/ oraine Park
stes Park Fairgrounds

i National Park Service fleet
- 19 hybrid vehicles in 2012 (increased from 4 in 2007)
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RMNP Emissions
& Controls

lonary Sources
lacement of two diesel powered generators in 2005

ate Friendly Parks Program

onmental Management System

i 30% energy use reduction for RMNP by 2015 (2003 as
baseline year)
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Welght of the Evidence Summary

Indicates current wet nitrogen
ibove milestone, but trends have

\ easurements and modeling analyses indicate
O, and ammonia sources significant contributors
rlng spring and fall

mographic trends show Front Range population
d vehicle miles increasing while agricultural
ts steady

- NO, emissions decreasing nationally and locally
wh)ie ammonia emissions remain stable

- Efforts continue to improve Colorado’s nitrogen
emission inventories
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WETg ht of the Evidence Summary

O, reductions on the horizon
atribute to reduced nitrogen

JOSITION
| Subcommittee and multiple ammonia-
ted research efforts promising
year adaptive plan
| arly Warning System
-Park emission strategies in place
i Vehicle transportation systems
i Increases in fleet efficiency
i Environmental Management System
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2/12/2014

~onclusions
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Next Steps

update 2010 Contingency Plan;
cking of nitrogen deposition reduction;
oration with Ag Subcommittee;

ith additional CDPHE programs
d state agencies, and other relevant agencies and
keholders particularly on inventory improvements;

tinued collaboration with stakeholders,
archers, and other agencies;

rdination with other states and initializing _
ssions regarding nitrogen deposition changes in
the West;

Additional monitoring research and modeling (as
funding permits); and

Education and outreach to interested stakeholders.
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