


Air Quality Related Mandates

“Wilderness areas...shall be administered...in such a
manner as will leave them unimpaired for future use and
enjoyment as wilderness...” (Wilderness Act of 1964)

“...preserve, protect and enhance the air quality in national
parks, national wilderness areas, national monuments, national
seashores...” (Clean Air Act as amended in 1977)

“...National Forest wilderness resources shall be managed to
promote, perpetuate and, where necessary, restore the
wilderness character of the land...” (FS Regs Implementing the
Wilderness Act, 1997)

“In cases of doubt the land manager should err on the side of
protecting the air quality-related values for future generations.’
(Senate Report No. 95-127, 95th Congress, 1977)

)

Under the Clean Air Act, Federal Land Managers are given the
“affirmative responsibility” to protect Class | Areas, but no
authority to do so.




high elevation areas in GYA at risk?
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NADP Annual Trends (ssszo

Yellowstone Gypsum Creek Murphy Ridge  Pinedale Sinks Canyon  South Pass
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Annual Bulk Deposition Trends at
Hobbs and Black Joe Collectors (1984-2010)
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Significant Trends for Long-Term
Lakes (1984-2010)

Black Joe Hobbs Deep Ross Lower Saddlebag
(BTNF) (BTNF) (BTNF) (SNF) (SNF)

Inlet Outlet Hypo |Inlet Outlet Hypo Inlet Outlet Hypo |Inlet Outlet Hypo Inlet Outlet Hypo

ANC - 4 - - 4 4 4 4 - -
NH4 P P - - ND ND ND ND ND

NO3 - - - -

SO4 =

ND=Not Determined



Excess nitrogen in aquatic systems

Increases above N critical loads for
eutrophication in GYE is cause for concern
Limited GYE-specific monitoring

Changes in macroinvertebrate biodiversity
may be occurring - currently unknown

Increases
in algae

Decreases in
biodiversity




3-4 kg/ha/yr is N critical load for faster growth of alpine

grasses: Since current GYA deposition is at or greater than
this amount, alpine plants may be affected now...



pact Thresholds

Pollutant Chemical Biological Responses

Load :> Variables :>



Greater Yellowstpne Ecosystem: Continuum of Impacts to Ecologlcal H
with Increasing Nitrogen

N Load
(kg/ ha lyr)

Alpine Plant
Critical Load =
4.0 kg/halyr

Terrestrial Ecosystem
Health (lichen) Critical Load
= 3.0 kg/halyr

Current N deposition in GYE
high elevation areas = 2.5-
3.5 kg/halyr

Aquatic Ecosystem Health
(diatom) Critical Load
= 1.5 kg/halyr (wet dep-only).

Natural background N
deposition
*0.5 kg/halyr

Increase in Change in Effects on aquatic Forest decline
Changes in water “weedy” lichen ) brat animals (episodic idificati
chemistry ST m_acro.lnvete rate e Gincation) (acidification
diversity effects on trees)
Increase in “nitrogen Surface water N Change in alpine CHIEL effec_ts on fish,
loving” aquatic diatom saturation (NO3 plant diversity U SR ETElE

species at lake outlet) (chronic acidification)



f the Science in the GYA:

Some GYA lakes are likely experiencing
eutrophication

Lake sediment cores show increasing
influence of anthropogenic N



SVIRI=IE50/Km)

SVIR' = 60/Km

SVIR=20/Km



Annual Mean Extinction or dv (Mm-1 or dv)
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the Data Warehouse:
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Benefits of the Data Warehouse:

Greatly decreases the time needed to conduct
emission inventories.

Saves money.

Provides consistent, standarndized data terbe uSediion
air quality models.

Facilitates regional modeling across large areas vs
project by project. (Ozone)

Implementation (data access) planned for early 2014.
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Changes in aquatic plant species represent biological evidence that
some high elevation lakes have shifted from undisturbed to disturbed
(weedy) systems- which are unnatural—

Sediment:Cores Show: sensitiverRocky Mountaintlakesthave
Changed:More in past:few decades than Previousi44;000 Yrs

Rate of change between

§15
diatom assemblages SN (%)

Depth (cm)

Neoglacial

» Species shift to 2 disturbance species:
Asterionella formosa and Fragilaria
crotonensis. (indicators of nutrient-rich

mid-Holocene

€
S
£
Q.
-]
(o]

| waters)
Skl - 8 « GYA data supporting this is from Absaroka-

Lote-gacial . B | Beartooth wilderness

0.05
(MMd &™) 315N (%)

Wolfe et al 2003; Baron, 2006: Saros 2003



Wm:er 2006 had 14 exceedances
0 ©zeneINAAQS (75pPh)

Vianchr2009WVY=DE®@
NAAREcCOMmMeEndation tor EEA

120/day LeterfiomEEA
DECEMBPERYFZOHN

EinalfDesignation July 2452042

NAATNCIUAES SUbIELieicounty anad
pans ortincointand SWestwater
Counties

@zoene Standandwilifhereviewead
Py ERAEGaINNNIZOHSN(Iowered?)

Highrezenecantieaditorplant:
damageanaideCreasen gowinsas
WEllFas humanespinatonyproblems



EOCEIERIFEINICIES YO IUIRESAIVEIRYCA



Summary of N-Deposition Trends in the GYA:

Type of Monitoring Location & Impact Source
Implications?

N deposition in rain & snow N GYA-wide Effects are

widespread in
GYA

Ammonium (NH4) conc. in N GYA-wide Agriculture likely
rain & snow contributor

Wet nitrate (NO3) conc. Local increases at Combustion
some GYA sites local contributor

Air conc. of nitrate (NO3) 1 Bridger (winter) ?
N Yellowstone (all
year)

Bulk deposition of Total N, MWind River Range Emissions are

NH4, and NO3 reaching
sensitive
ecosystems

Weight of evidence approach



Summary of N concentration changes in
GYA lakes

Impact to Lakes: Location # Sites

Lake water N P Wind River Range

(Eutrophication) — (Ross, L. Saddlebag,
Black Joe, Hobbs)

Lake water ANC\/ Wind River Range 3/6

(Acidification) (Ross, Hobbs & L.
Saddlebag lakes)

Sediment N source change Grand Teton NP 717
from natural to man-made  (high-elev. Lakes)

Lichen, aquatic plants, alpine
grasses: at CL so likely affected
also...



Are=GYA Ecosystems “sick”?




TCCREEAG £ N

S in science:

GYA Critical Loads Science Workshop held April 5-6,
2011 in Jackson, WY (Funded by a grant from GYCC)

Completelakenutrient projectat GrandletoniNE
Completelichen criticallloads pwjm*‘i" C‘Y/—\
[Developrestimates for - total deposition=atnignrelevauon aneas
Continue-atmoSphericimMonitoring WorkitorassessisourcesiofiN
Conduct analysis of existing 25 yrs of macroinvertebrate &
zooplankton data in Wind River Range

Determine whether the N increases observed in Wind River lakes
contribute to excess phytoplankton productivity/ eutrophication

(Unfunded)




