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 How are Critical Loads of pollutant
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o Why do we want Critical Loads?
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1) Disturbance Acidification Eutrophlcatlon

2) Receptor ? s

3) Biological Sugar Norway Brook Fish Species Primary
indicator Maple Spruce trout species diversity productivity

richness

4) Chemical Soil % Soil Ca/Al | Lakewater | Lakewater Soil C/N Lakewater

variable Base ratio ANC ANC NO3
Saturation

5) Atmospheric SO4, NOs3, SO4, SO4,NO3, | SO4, NOg3, NO3, NO3, NH4

pollutant NH4 NO3, NH4 NH4 NH4
NH4
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critical chemical limit
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value of chemical variable

pollutant load
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critical pollutant load
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e pction
Va jable is a function of Pollutant Load

_____ ‘@iables Pollutant Load *

- -

- S,N :
H, NO3, Al Hg, Nox, SO2 =
aturs ion Ca/Al 2
- Annual averages h'-‘;' : .
- Seasonal patterns
averages N »
extremes ok F

November, go(ﬁ/ ’ 10
ol =




Critical Loads

critical pollutant load

biological indicator response

pollutant load
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| How are Critical Loads of pollutant

|  deposition determined - some examples
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1) Disturbance Acidification Eutrophication

2) Receptor Forest Grassland Lake

3) Biological Sugar Norway Brook Fish Species Primary
indicator Maple Spruce trout species diversity | productivity
richness

critical Failure to Seedling Presence Species Species Excess
indicator reproduce death absence loss loss productivity
response

4) Chemical Soil % Soil Lakewater | Lakewater [ Soil C/N Lakewater

variable Base Ca/Al ANC ANC NO3
Saturation ratio

critical 10% 1.0 0 ueq/L 50 ueqg/L 10 umol/L
chemical limit

5) SO4,NO3, | S04, NO3,
Atmospheric NH4 NH4
pollutant

critical 27", 27", 27", f)r)r)

pollutant load
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How are Critical Loads of pollutant
deposition determined — additional
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- , - How are Ciritical Loads of pollutant

deposition determined — additional
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How are Critical Loads of pollutant
deposition determined - additional
~ considerations
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e “ How do Science, Policy and Society Interact
| Concerning Critical Loads?
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I Class | National Parks and Wilderness Areas
[T National Forests
—— State Boundaries
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Shenandoah National Park
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Shenandoah National Park

300

y = 0.00175 + 0.558x + 2.5074 A
R? = 0.8947 P

250 | M Granitic

A Basaltic /
200 L

A / Fin
150
100
e
50 [

0 50 100 150 200 250 300

@ Siliciclastic

20 ueg/L in the year 2040
®
| ||

Southern Blue Ridge

300 -

250 -

200 - oo

150 -

Critical Load (kgS/ha/yr) to Protect Against

Acidification to ANC

100 N : )

Recent Stream ANC (ueg/L)




Critical Loads

2040 ANC =0 ueg/L (n=66)
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% of Total
Streams

Southern Blue Ridge Streams
Achievability in 2040 at Various ANC Endpoints

20 50
ANC Endpoint (ueg/L)

ONoreductionin S depogitionrequiredto achieve ANC endpoint
BlReductionin S depositionrequired to achieve ANC endp oint
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Critical Loads

Total Zooplankton Richness versus Lakewater ANC

Total Zooplankton Crustaceans
R2=0.46,n=111 R2=0.47,n=111
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400 ~ Ephemeroptera

Average Number of Individuals
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