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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)

W “...preserve, protect and enhance the air quality in national
‘-"' % parks, national wilderness areas, national monuments, national
2;" 5»’ seashores...” (Clean Air Act as amended in 1977)

N

“...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.
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Greater Yellowstone Ecosystem Monitoring for Critical Loads
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NADER Annual Iirends: oo

Yellowstone Gypsum Creek Murphy Ridge  Pinedale Sinks Canyon  South Pass
Variable (NPS) (BTNF) (BLM) (BLM/BTNF) (BLM) (BTNF/SNF)
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NADP NH4 Deposition
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Annual Bulk Deposition Trends at
Hobbs and Black Joe Collectors (1984-2010)

NH,*
NO,

Total N

SO,

Precipitation




Significant: lirends for Leng-Term
lLakes (1084-2010)

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 N2 N2 4 4

NH4 0N ND ND ND ND ND

NO3
SO4

ND=Not Determined




EXCESS NIGYEEN IN aguatic: Sy Stems

Increases above N critical loads for m

eutrophication in GYE is cause for concern

Changes in macroinvertebrate biodiversity
may be occurring - currently unknown
(ongoing analysis)

Increases
in algae

Decreases in
biodiversity




Studies in the Rocky mountains indicate:

:-- y

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...
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IFQuality. Impact Thresholds

Pollutant Chemical Biological Responses

Load :> Variables :>




N Load
(kg/ ha lyr)

Alpine Plant
Critical Load
=3.0-4.0 g/halyr

Terrestrial Ecosystem
Health (lichen) Critical Load
= 3.0 kg/halyr
Current N deposition in GYE
high elevation areas = 2.5-
3.5 kag/halyr

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

Natural background N

ol ot A0 GLU &

H

. -
deposition e -
*0.5 kg/hal/yr
Increase in : Effects on aquatic ]
- Change in . ; ' Forest decline
Changes in water i 7 , e
chem?stry sw::iii GiEn macroinvetebrate :Eilg;ﬁlcsagsoprsomc (acidification
P diversity effects on trees)
Increase in “nitrogen Surface water N Change in alpine t?r:gﬁlazfzz(iit: ;)r?irgzrs’
loving” aquatic diatom saturation (NO3 lant diversit : e
9 a9 ( P y (chronic acidification)

species at lake outlet)



(Stadoen) Crisoal Load

= 1.5 kga'yr (wer cepony) :
Natural deoiground N Sy WS
daposition - e
CSgha'r !
Inoresss in Change In Efecis on aquatio
Changes in waler “weedy” Sohen  meoroinvedsdbrate | amimais (episodio mm“d'“"’
onhemistry spaoies divarsity solamoation) ks e Raeks
s e Burfaos wader N Change in alpine Ladhal o®aois on fish,
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ioving” squstio distom of takie culled NS Ky (ahromd serdMoston)



he Science in the GYA:

= Some GYA lakes are likely experiencing
eutrophication

= Lake sediment cores show increasing
Influence of anthropogenic N (diatom shifts)
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BRID1 IMPROVE Site Long Term Trends - Annual Mean
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BRID1 IMPROVE Site Long Term Trends - Haziest Days
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Three State Study.
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3SAQS Emissions Analysis
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