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Motivation

Worldwicle dependence on groundwater

2 2-3 pillion people

2 = 60% of gw use towards farming in arid/serni-zridl
regloms

past ?
( turbine oumo rwrlo emergy, food d

o ncreasing intensity of landuse (crops,

\ I}

anirnals, industry, urbzarn)

T dependency on gw & T contamination

IR RO RO R AR RIS N

Note 10 mg N/I = 10 kg N/km?/yr for each 1 mm/yr recharge

{11} Mobilizable Mitrogen Loads
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N loading

J
2 Y% cropland
or pasture
2 Flurmnan
population
density
o Well-drained
50l
o Sand/gravel
acjuifer
4 Depth to gw
. 1 |
-0
3 -
N -ar-m Nolan et al., ES& T 2002
| .

Integratecd GW Resources

Mgrnt
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Pollution control
Pollution

1ent

Aquifer Systems:

Quantity
Quality

ology
a Transport / Physics
2 Gooloc

& Geology a

a Monitoring
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o Understanding NPS Sources
4 here: rJ"Jf]'—'J/(()r\ O3]
ource control
o managernent practices
o Understanding pollutants
4 physics/chermistry of environmental fate
s Transport
a Sorption
s Degradation
N analyﬂcal rmethods
i models

_

Ul

o regulatory prograrms
J rnanagernent prograsmns
5 role of monitoring / feedback
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'merc ]mg contarninants ir

farrning:

1 Pathogens (£ cofi 7 O157,
Campylobacter, Salmonelle,
Crypiosooridirr)

o Antibiotics & other

pharmaceuticals

4 Steroid normones
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! farm / field scale
farm / field scale

farm scale

field / subfield scale
watershed scale

farm / field scale

farm / field scale
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/Sacramento Valley T
a3 C

Y study area

/San Joaquin Valley

Chino Basin\

Imperial Valley \

Irrigated
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alries in the San

Joaquin Valley

O

~1,500 dairies
~1.5 million milking
COWs

trencd to > 2 million

rmilking cows

ditional support

stocke 1.5 million

1 cow =20-40

furnans in weaste

oroduction (solids,

BOD, V)

W L

N (2007):
Ferﬂm er use (varies with
farrn / farming practices)
740,000 tons

Anirnal Manure 240,000
tons

Septic lzach fields 27,000
tons

Irrigattion water source &
gt

Treated municipzl
effluent 31,000 tons




Sources of N:
Feedlot
Lagoor
Storage areas
Manured fields
Fertilized fields
Various crops
Septic systern

e e

Overview of dairy farms
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Dalry Fearrn Contarminant Sources:
Menagernent Units
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GW Flow
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Nitrogen Managernent Case Studly
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Central Valley Regional Wearter Quality Control Board
Da]ry Waste Discharge Recuirernenis

o Preliminary Dairy Facility Assessrnent
st fJ[J nutrient mrlrJggerrerr
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Asting waste rmanagerment conditions

L]
lTl

Asting weter quality conditions

o Nutrient rnanagernent plan (crop land)

o Waste managermnent plan (znirmzl
facilities, waste storage facilities)

o Groundweter monitoring

Toward Sustainable
Groundwater
in Agriculture

An International Conference
Linking Science and Policy

San Francisco, 15-17 June 2010
(tentative date)
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