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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 ?
( urpirie oumo rwrlo emergy, food d

o ncreasing intensity of landuse (crops,

\ I}

anirmals, industry, urban)

T dependency on gw & T contamination

IR RO RO R AR RIS N

Note 10 mg N/l =10 kg N/km2/yr for each 1 mm/yr recharge

{11} Mobilizable Mitrogen Loads
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N loading

2 Y% cropland
or pasture

o Hurnan
population
density

o Well-drained
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Nolan et al., ES& T 2002
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Integratecd GW Resources Mgt
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J UnrJe tanding NPS Sources
2 here: dairies/(C)AFOs]
4 source contro
o managernent practices
o Understanding pollutants
4 physics/chermistry of environmental fate
s Transport
a Sorption
s Degradation
N analyﬂcal rmethods
i models

U‘

o regulatory prograrms
J rnanagernent prograsmns
5 role of monitoring / feedback
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Par ‘royr (£ colf HT 0157,
Campylobacter, Salmonelle,
Cryptosporiditirr)

o Antibiotics & other
pharmaceuticals

4 Steroid normones
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Mejor Warter Quality Regulations
r Je__,,l to Farrming
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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

Y study area

/San Joaquin Valley
/Tulare Basin

Chino Basin\

Imperial Valley \

1z

Irrigated
Agriculture

25 N SoLrce

\E = oillion acra-fact

LAND COVER |
Multi-Sourcr [t Compiled
For Forest and Bange 3000 Assemarmend
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~1,500 dairies
~1.5 million milking
COWs
frend o> 2
milking cows
wdlditional support
stocke 1.5 million
1 cow =20-40
furnans in weaste
oroduction (solids,
BOD, 1)

rnillion

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

Animel Manure 240,000
tons

Septic lzach fields 27,000
tons

Irrigation water source &
oo,

Treated municipzl
effluent 31,000 tons
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4 Storage arezs
o Manured figlds
1 Fertilized fields
4 Various crops

4

Septic systern

of California, Dav's, 2009

© Thomas Harter, Ul




S oht

tp:/ /. youtube.corn/waich?v=G60lIWovBwy]

Jont

o
3
S
&
5
s
z
a
<
E
T
o
s
2
3
g
2
B
S
g
-
P
@
S
=
)

to://ucanr.org/spotlight/groundwater.stitrml
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Dalry Fearrn Contarminant Sources:
Menagernent Units
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Nitrogen
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Corntarninarnt SJLJF‘
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176 corn silage

ren Nutrient Managernent

122 bermudagrass

154 rye silage

452 total harvested feed

631
504 irrigation
applied to field
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Central Valley Reg]orJaJ Waerter Quality Control Board
rr re Tes sy g ~ Is Tre AV re
Dairy Waste Discnarge Recuirernents

o Preliminary Dairy Facility Assessrnent
Asting nutrient meanagernent

L
lTl

L]
lTl

Asting waste rmanagerment conditions

L]
lTl

Asting weter quality conditions

o Nutrient rnanagernent plan (crop land)

o Waste managernent plan (anirnal
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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