AEEendix U. Efflorescence Persistence

Since the surface of Mono Lake was|owered by diversion of thetributary streams, large areas of
the reicted lands have exhibited ongoing sdt efflorescence. The perdstence of efflorescence around much
of the eastern lakeshoreisalimiting factor to the colonization of rdlicted lands by plants and to the eventud
reductionin severedust sorms. Becauseinflowing sdinegroundwater from basin sedimentsistheprobable
cause of efflorescence, an estimate of the time required for the groundwater table to equilibrate with the
drawn-down lake surface can provide a reasonabl e order-of-magnitude estimate of its duration.

ESTIMATE OF GROUNDWATER RESPONSE PERIOD

A smple modd of the groundwater in the basin sediments can be developed and applied for this
purpose (Figure U-1) dthough the sediments are, in fact, a complex sequence of aquifers and aquitards.
Assuming the lowering of the lake surface by 41 feet must be followed by asmilar lowering of the water
table near the lake, with a gradua lessening of the water table lowering toward the upper edge of the
adjacent basin sediments, the volume of water (per unit cross-sectional areq) to be drained in this wedge
is

0.5 x 41 ft x 4-8 miles x average sediment specific yield

The specific yidd of slts, which make up the bulk of the observed lakebeds (Laloie 1966), is generdly
about 20-35% (Davis and DeWiest 1966). A vaue of 30-45% holds for fine sands.

The rate at which groundwater drainage occurs (per unit cross-sectiona areq) is proportiona to
the dope of the groundwater table (where unconfined), aswell asto the transmissvity (K) of the medium.
Measured groundwater dope at a piezometer transect near Ten-Mile Road is now about 0.8% (NAS
1987), and the groundwaeter levels estimated several miles east of the lake suggest an average water table
dope to the lakeshore of 0.6% (Lee 1969).

Transmissvity of sediments can vary substantidly, but arange of average vaues can be estimated.
Transmissivitiesof silts have been reported as0.2-0.3 darcys, or 10°° feet per second (Davis and DeWiest
1966). In order-of-magnitude terms, clayey sands and fine sands have transmissivities of 10° to 10 feet
per second, as opposed to higher values for "clean sands' (Davis and DeWiest 1966). A transmissvity
of 10° feet per second can therefore be used as the maximum estimated value.
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Thetime period for equilibration is obtained from the water volume drained divided by the average
dischargerate. The formulathus becomes:

T(sec) = [specific yidd (%) s discharging sediment distance (ft)]/
[transmissivity (ft/sec) X averange dope (ft/ft)]

(where factors of 0.5 in both unit volume and average discharge rate cancel.)

Employing the va uesfor these variables described above, recognizing the groundwater dope after
equilibration will be only dightly greater and using the fact that 1 year = 3.1 x 10" sec, the calculated
equilibration period is:

T (yrs) = 3,500-7,000 years

Because of the uncertainty in assumed tranamissvity, the uncertainty of this estimateis probably one order
of magnitude.

It is concluded that the efflorescence processinitiated by the drawdown of Mono Lake by stream
diversons will pergst for a least hundreds of years. During this period, the band of efflorescence will
gradudly narrow toward the current shoreline, gradually alowing the higher e evationsto support vegetative
colonization.
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