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Intreduction

EXcessive nubient leading,
especially phosphorus (P), 16
can deterierate watesr guality.

Prnmany transpert mechanism
fiiem Upland areas)is surface
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Subsurface transport histercally
considered negliginle

LLecal or regional conaitiens can
lead (e subsuriace transport
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Flald Siie: Barorn Fork Craak
25

Disturped samples frorn ine siie;
1.2 m of topsoll underlain oy gravel
lztyer Uniforrn througrnout ire
flooclplain
Gravel lay /er apparent on unstable

strearmnzank
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Gravel ey act as transient
storage zorie

P sini JLrJrJg nigr flow

P source during vase flow
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IVeinocs:
Alluvial Gravel Layer Analysis

Gravel layer sarmnples
oorrrmed t2 51 below
ground surface

sarnples amgl_l yzed if)
lzooratory:

Periicle size distrioutior
Bacryround P levels

P sorption

Falling nead test
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Meinods:
Trencr Installation
Installed a0 0.5-rn wide 0y 2.5-11) Joru 0y L.5-rmc
trencn (1.9 m?) approximately 20 ) frorn the r] ver

Trench pottorn Jocated pelow topsoll/gravel interface to
allow waiter o Infilirate direcily into gravel layer
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Plezorr

Vetnods:

Plezoreter

rInstallation

ormeters installed using a Geoproge

eters were Inst

pelow ground surface

led to approximeizly 6



Metnods:

Tracer/P Experimer
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Irnpecd weiter frormn ir)
at aporomeiely 70 gpm
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Constarni rate injection of Rnhodarnine
anc P solution into trench:

100 porn Rhodearnine for 120 rrin)

100 porn P for 90 rnin ,
trerichn
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Sarmpled plezorneters anc
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Sarmnples analyzed for dissolved
inorganic P and total P
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Soll Flydraulic

size distriouiion -
o = 9.0 rnrr

ADOUL 87% Dy mass of
2ach gra/el 5 lmole

lyclral mg QO(Jflll(FJ\/IF/ Of
ravel ranged frorn 100 o
250 m/d

Proopert 2s

Hydraulic Conductivities, K

\'

Darcy K, Hvorslev K,
(m/d) (m/d)
Average 150 215
St. Dev 6.7 9.5

CV(%) 4.4 4.4
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r Dac

grournd/Sorpilon

soll finer tnan 2 mrn in)
gravel layer analyzed for
P sorgtlorn isotnerm:

= 2.0 L/xg for linear

)0 =125 mglry and b =

0.048 Lirng for Langrnuir
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For plezormnet ers locatec 2-3
rnfrom trencn (A, B, C, D, J).
Conceniraiions depencent or
oreferential flow painways
(D, J, and |)
Conceritrations \f’OO s]sls
were aoove ceteciion limit of
fluororneter
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Tracer Transport

For non-preferental flow
OJH/OHJ&‘ ers
For plezormeters 2-3 ) frorm
trencn (A, B, and C):
Arrival in approdirmately 5 min
Pealk concerniraiion of 35 pob
For plezometers 7-8 1 fromm
trencn (¥, L, and M):
Arrival In approximeaiezly 15 rnin
Pealk concentration of 20 pob
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P Transport Experlmeris

Introcluction of ¥ r,PO, solution lowered prl of Injected
Welier:

Background orl = 7.6-7.7
Injected Waiter orl = 6.5-6.7

Lower grl causes Ce?* to pe released into solutjor)



P Transport Experlmeris



P Transport Experlmeris



P Transport Experlmeris



Conclusions

Evern in tnese gravel deposiis, ores
flow patnways significant
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Flign water flow zind chemical transport in preferential flow
oatnweys
Car not trezat

these degosits as nomogeriegus
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cornpared to

Lr acd Is that residence tme Is smell
reacton tirne

Liture oroje ctto document rmovernent frorn sir
aric out of ine alluvial gravel
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