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Twenty four years

and counting
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Beginning of study, acidification hypotheses

Beginning of treatments with (NH,),SO, 1800 eq/ha/yr
N surprise #1

East Bear cation surprise

N surprise #2

Caterpillar invasion

West Bear base cation surprise, P surprise

SO, and Al surprise

Ice storm

N surprise #3

Forest growth surprise #1, BAI

Forest growth surprise #2, roots

Al-SO, linkage hypothesis

P-N co-limiting in streams

Al-P-SO, linkage in soils
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& USGS

USGS 01022295 West Br Bear Brook near Beddington, Maine
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2 HEDIAN DAILY STREAHFLOM BASED ON 16 YEARS OF RECORD

Provisional Data Subject to Revision



. Initiated November, 1989

, 1800 eq hat yrt (NH,),SO,, or
25.2 and 28.8 kg hal yri N and S

, Added in 6 bi-monthly applications



Base Cation Surprises



East and West Bear Brooks, 1987
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Sulfate Surprises
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Al, ug/L
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Alunite = K(AN)(SO,),(OH),

Gibbsite or amorphous equivalent = Al(OH),



Saturation Index (Sl)

Sl = log{(Activity Quotient)/(Equilibrium Constant)}

e.g.,

NaCl = Na*! + CI-!

Keq = (Na*1)(CI), where parentheses denote activity
= 10*1>% at 25°C = K,

SI = log {(Na™)(CI*)/(Keg)}

If SI =0, saturation prevails
If SI >0, solution is supersaturated

If SI <0, solution is undersaturated

(All adjusted for T, PCO,, and ionic strength)
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Nitrate Surprises
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Phosphorus Surprises
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Residual-P_ LabileP

Fe-P

Distribution of P fractions in forest soils at
BBWM from a modified Psenner fractionation procedure
(SanClements et al. 2010).
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Conceptual Model of the Progression of Watershed Acid Neutralization Mechanisms
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