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CONVERSION FACTORS

For the convenience of readers who may prefer to use metric (International
System) units rather than the inch-pound units used in this report, values may
be converted by using the following factors:

Multiply inch-pound unit by To obtain metric unit

inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 9 1.609 kilometer (km)

square foot (ft™) 0.09294 square meter (m )

acre-foot (acre-ft) 1,233.0 cubic meter (m”) 3

0.001233 cubic hectometer (hm™)

inch per year (in/yr) 25.4 millimeter per year
(mm/yr)

foot per second (ft/s) 0.3048 meter per second (m/s)

foot per day (ft/d) 0.3048 meter per day (m/d)

square foot per day (ft"/d) 0.09294 squaye meter per day
(m~/d)

cubic foot per second (ft3/s) 0.02832 cubig meter per second
(m™/s)

Sea level: In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formerly called "Sea Level Datum of 1929."

Tallany, Van Kuren, Gertis, and Thielman Datum of 1981 (TVGT of 1981): Datum
derived from reference marks and surveyed at l-mile intervals by TVGT apd from
auxiliary elevation control points surveyed by SPAN International, Inc.
Specified accuracies were third-order for reference marks and to 3 feet for
auxiliary points.

%*
Use of firm names in this report is for identification purposes only and does
not constitute endorsement by the U. S. Geological Survey.
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Figure 12.-Relation of sum of error squared and simulated vertical

hydraulic conductivity of the Castle Lake blockage.
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Figure 13.-Relation of sum of error squared and simulated recharge.
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Figure 14.—Relation of sum of error squared and simulated vertical
hydraulic conductivity of the Castle Creek streambed deposits.
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Figure 15.-Relation of sum of error squared and simulated horizontal
hydraulic conductivity of the blockage near the seeps.
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Figure 16.-Relation of sum of error squared and simulated vertical
hydraulic conductivity of the blockage near Castle Lake.

The model-predicted mass balance for the blockage is shown in table 3.
Thgse results show that total inflow and outflow from the model was 0.97
ft”/s. Recharge to the model from the infiltration of precipitation was 81
percent of the total recharge, and thus constituted the largest part of
inflow. The largest percentage of outflow was to the drains, which was 81
percent of the total outflow.

TABLE 3.--Castle Lake blockage ground-water budget, as
determined from the digital model
ITEM RATE
(cubic feet per second)

I. INFLOW
a. recharge from precipitation 0.783
b. recharge from the western ridge 0.173
¢. underflow along Castle Creek 0.015
TOTAL 0.971

IT. OUTFLOW
a. discharge to seeps 0.789

b. discharge to Castle Creek and

the lake 0.148
c. underflow along Castle Creek 0.034
TOTAL 0.971
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SUMMARY

A digital model was constructed to simulate three-dimensional ground-water
flow into the Castle Lake blockage. Slug test results in the debris avalanche
deposits and model results indicate that the average horizontal hydraulic
conductivity of the blockage material is approximately 2.5 feet per day,
whereas the ratio of horizontal to vertical hydraulic conductivity is
approximately 10 to 1. The model was calibrated to seasonally high ground-
water levels and ground-water,discharge. Model-predicted recharge rates for
this time period were 0.97 ft”/s. Most of the recharge (81 percent) results
from the infiltration of precipitation, whereas discharge by seeps through the
blockage accounts for 81 percent of the total discharge. Because water levels
under the crest of the blockage are higher than lake level, the movement of
ground water is toward the lake and the toe of the blockage.

The model allows the water levels to be estimated at any location in the
blockage. This information is required for making estimates of the stability
of the blockage against failure by gravitational- or earthquake-induced slope
failure, liquefaction, the process of seepage erosion, or by erosion.
Analysis of the blockage stability against these factors will be made in
subsequent studies. The insight with respect to the ground-water flow system
in the blockage provided by the model is valuable also if corrective measures
against a stability failure are needed.
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