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Origins of Groundwater
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Groundwater
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Kings Groundwater Basin

Spring 2006, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer
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Croundwater: In the dark

loNerediCHINMPaCHORICrePS and Sells
ENETEEU hELTER INTOI ON:

geogaphicalidistrkhution off sediments
(Intercennections)

Waterguality,
Recharge seurces and rates
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N Issues Going Forward

2 Batter invantory of SV besin fesotiges

DUWAGOESHEChakgethalancefplmping
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pyvertmevithranticipated pumping?

Willlwerhaverarresurgenceiin
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Assessment
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nerit concern?

Vaterniiltratonierenlems?
Riematlre crop\Water stliess

Creprphysiclegy- LLeal sympioms
Varahbility: appears to be increasing
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Water Quality

SOIIFelfects = Inadirect
Iimpacts on Plants - Direct
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" Quality and Soils
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lIMpPAGISTenR SoIIFstrlcture
CenNection towater infiltration

Combine: to Inflience management
nellding tndesired conseguences
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rc Agricultural Analytical Labs

?%‘Assist nrsamplinginelhandling/storage
BN GENtif ke management concerns

[Falsiestlts and Interpretation
Develop a management plan if heeded
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Water Sampling Approaches Differ

B Soils Waker

___'.arge Sample#Es FEWERSamples

10 o zone Delay; after startup

2 Coloosiie? More fireguent

Depth (3-5) Vo time: and condition

o sensitive: (bicarhonates)
Composition= SR, ESP;

lIme %, Gypsumireq.
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Pri me r\/ ~onstituents of Well Water
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Pri f(ry Constituents of Well Water

Catlons Anlons
—

o Calefuisg) (C:2%) hllorela (@)
2 Magnasius (Ve Canbonates (HCOx5:, CO)
__'-'"S'odium (Na) Sulfate (SO,%)

’Mmor Constituents of Concern

e

[fon) (F2) Beren
Manganese: (Mn) Nitrate
Potassitim (Ksh) Selenium
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Ter ninology- Concentration Units

'I\/IiIIigrams pERlEeF(mar) = PAlS per_million
BN((opIn) =IO LAl ADISSoIVEarSaltS(TIDS)
R lIVAIBhoe= Units o charge

Millieguivalentsperliter = Meg/l
ppm/eguivalentweight

RPoUnCSTper acre: feot
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Terminology- Concentration Units

9 EC as @ glgaguralogf ety
9 Coneuciviig (nfo Vs, Ol
S mI= mmho/em = 1000 Umhos/em
SARaraes Unitiess
Alkalinity, = Callbonate totals
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STREAMS

WATERS

SURFACE

AVERAGE
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CONDUCTIVITY



-.‘ - . '~
lectrical Conductivity (EC)
: and TDS

R N

1NdS/mr= 640" ppm
5:dS/m = 800 ppm




Location pH Ecw CatMg Na SAR Adj. SAR CL CO3+HCO3 B NO3-N
1 8.1 1.3 1.0 11.8 16.7 17.0 3.5 4.0 1.2 10.0
2 8.6 0.8 0.6 8.3 15.2 13.6 2.0 4.0 1.1 8.0
3 8.7 0.6 04 5.6 12.5 10.0 1.5 2.3 0.9 8.0
4 8.3 0.4 0.5 3.1 6.2 41 1.0 1.1 0.2 8.0
5 7.9 1.7 4.6 4.1 10.9 N/A 1.55 0.98
6 7.8 0.54 1.9 0.4 1.8 0.4 3.1 0.1
7 8.4 1.6 0.6 0.2 16.9 2.6 7.2 2.7

040 pp 0.4 D0 00 pp
00 AR 5 TO arnona 20
BS0rao 0 oride: 0.4 to ate 0 D
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Typical range Ir
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::-'__ EC's 0.3 to 2.5dS/m (2007te1:300)
eRICIUMNO2 tor 15 mea/l)

Magnesiim (01 ter 10 meg/l)
SEOIUM(0:2 t6: 30 meg/l)
Carhonate totals (0'ter 1.0 meg/l)
Chierde (0.2 10 25 meg/l)
Sulfate (0:2 to' 15 meg/l)
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Nltrates (© 10 10 e/
> Boron (0103 el
9 Aminonitig @A /)

RPetassitm (0'ter 2 mg/l) Sulfate (0.2 te 15
meayl)

piH (6.1 te 8.7)
SAR (1 to 15)




pH Ecw Ca+Mg Na SAR Adj. SAR CL CO3+HCO3 B NO3-N
8.1 1.6 24 11.3 10.4 8.7 4.6 0.1 ND
8.0 3.1 6.8 20.4 11.4 24.8 4.0 0.2 ND
8.7 0.6 04 5.6 12.5 1.5 2.3 0.9 8.0
8.3 04 0.5 3.1 6.2 1.0 1.1 0.2 8.0
0 040 pp 0.4 0D pp D0 pp
00 AR B arponate 20
BS0rao 0 ge: 0.4 to ate 0 D
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aluation Principles

"-_Work WiEn 2 f2otftaole Lale
Q_"'The LesulisIStonlysasigeoerasthessample

— EHEetHenheltralitys heranion chargers
e egUvalent te cationi charge (eguivelence)
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Relative :J‘Of Almonds and Cotton
Affe 2d by Soil Salinity
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Cotton: Threshhold Salinity = 7.7 Ece (dS/m)

Almond: Threshhold Salinity = 1.5 Ece (dS/m)
(960 ppm)

7 8 9 10 11 12 13 14 15 16 17 18 19 20
Soil Salinity ECe (dS/m)

* Slope = 19
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Water Quality

and Plant Rg.:) DONSES

J éht SNty RESPONSE

= — Osmotlc eiiect (oSmotic pressure)
S \ater Potential gradients

sEexicHlionr Effects
—Na, Cl, B




Almond Leaf Symptoms

alifornia
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Plant rxosgor'f\“ and Risks

to TDAJ( lons

G ERAVALEIF CONCES
SOIIFcOnSIderations
feal tissue’ Indicators



Specific ions in irrigation waters
almo TJ JLJ idelines

Degree of Restriction

Specific lon None Increasing Severe
Sodium (ESP) <3.0 3-9 > 9.0
Chloride (meq/l) <4.0 4-10 > 10.0

Boron (mg/l)




SEIIBIE T SOI M EXTACT
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Degree of Restriction

Specific lon None Increasing Severe

Sodium (ESP) <5.0 5- 15 > 15.0

Chloride (meq/l)

Boron (mg/l)
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Degree of Restriction

Specific lon Increasing Severe

Sodium (ESP) : .25 - .40 > .40

Chloride (meqg/l) : 3-.5 > .5

Boron (mg/l) 30 - 85 > 85




Managem ent

ging water, sol Wﬂj ,)

Ifevaltiation
[Ifvelume
0% LLime

ESP

Gypsum
Reguirement
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Management Issues

2C Moacdifleailon Salls)

[friciettlon) SYSianms

leachingrfiraction ane tming
effleaching

Modification o SAR/ESP
Gypstumr(ime)
Sulfur
ACIGS




?;Consider ReUtne  Evaluation
REISETHPIETKey constitlents

Rieguently monitera
Changing system

Reriedically re-evaluate
longlterm trenads







