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ANNUAL RUNOFF, IN PERCENT OF AVERAGE ANNUAL RUNOFF

EXPLANATION

Average annual runoff for the Owens Valley
was calculated for water years 1935-84
by the Los Angeles Department of Water
and Power (station OUKR, table 6; M.L.
Blevins, written commun., 1988). Annual
runoff for the Owens Valley commonly is
expressed as a percent of long-term 
average annual runoff and is referred to
locally as percent valleywide runoff or
percent runoff year; refer to table 7 for
annual values

Antecedent relation – Based on quantity
of runoff in preceding water year. Annual
pumpage is greater when antecedent
conditions are dry
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aquifer recharge and discharge resulted in greater 
fluctuations in ground-water levels.

Underflow

Underflow into and out of the aquifer system 
occurs at several locations shown in figure 14. Under-
flow from three drainages (Bishop and Big Pine Creeks 
and Waucoba Canyon) originates as recharge from 
tributary streams outside the aquifer system. For that 
reason, the quantity of underflow from those areas, 
totaling about 500 acre-ft/yr, is included for water-
budget purposes as part of tributary stream recharge 
(table 10).

The quantity of underflow from Round Valley, 
the Volcanic Tableland, and Chalfant Valley is much 
greater and was estimated to average about 4,000 acre-
ft/yr (table 10). Prior estimates of underflow from these 
areas were significantly higher, totaling as much as 
25,000 acre-ft/yr. These estimates were based on 
Darcy's law (Los Angeles Department of Water and 
Power 1972, 1976, 1978, 1979) and on steady-state 
ground-water-model simulations (Danskin, 1988). As 
shown in table 10, the quantity of underflow into the 
aquifer system is not known with certainty. However, 

the present estimates, which are consistent with results 
from several different ground-water flow models 
developed during the cooperative USGS studies, 
probably are more accurate than previous estimates. 
The models also are based on Darcy's law, but they 
have additional advantages; these include incorpora-
ting nearby ground-water recharge and discharge, 
accounting for changes in ground-water storage, and 
matching various historical conditions (calibration).

Underflow out of the aquifer system occurs only 
across an arbitrary east–west line south of Lone Pine. 
In the area east of the Alabama Hills, most ground 
water flows out of the aquifer system through 
hydrogeologic unit 3, which is thicker and more 
transmissive than hydrogeologic unit 1. In the area west 
of the Alabama Hills, hydrogeologic units 1 and 3 act 
together, and there is no clear distinction between the 
two units, or indication of the relative quantity of 
underflow from each. Total underflow from both areas 
was estimated to be about 10,000 acre-ft/yr. This 
estimate is based on calibration of the valleywide 
ground-water flow model and on a water-budget 
analysis of the Owens Lake area by Lopes (1988). No 
difference in the quantity of underflow before and after 
1970 was detected (table 10). 

Figure 18. Relation between annual pumpage and annual runoff for the Owens Valley, California.


