The 1995 Floods
by
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It seems that about twice a decade some region of California
gets hit with a major flood.
1995 was somewhat unusual in that
we had two periods of substantial flooding and the extent
embraced most of the State at one time or other. As Bill Mork
has mentioned, there were three months this season with triple
normal precipitation: January, March, and June.
June doesn't
matter much from a flood standpoint because the average is quite
low, about 0.9 inches in the northern Sierra, for example.
In the January 1995 storms the Coast Range north of San
Francisco and the upper Sacramento Valley were hit particularly
hard.
On the Russian River, in three days, stages jumped from
relatively low levels to nearly as high as the record breaking
February 1986 flood.
On the Napa and Eel Rivers, water levels
were not quite as high as 1986, but still well over flood stage.
The upper Sacramento River flood in January was generated
from uncontrolled side stream inflow from the area below Shasta
Dam.
Inflow to Shasta Lake exceeded 100,000 cfs twice during the
week of storms, but was almost completely stored.
Flood levels
in the upper Valley exceeded 1986 at some stations but were less
than the larger March 1983 flood.
Further downstream peak levels
were much less than the record levels of February 1986, by about
4 feet at Fremont Weir and Sacramento. Runoff from major Sierra
rivers was not that unusual and mostly stored at the reservoirs.
Peak American River inflow at Folsom Dam was about 68,000 cfs
with nearly 120,000 cfs at Oroville Dam on the Feather River.
Releases from the Oroville Complex to the Feather were only 5,000
cfs later in January, compared to 150,000 cfs in 1986.
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storage increased nearly 8 MAF during January, from 75 percent to
104 percent of average.
February was quite dry with a much
slower storage increase, but by the time the March series of
storms began, many reservoirs were approaching allowable flood
limits.
Thus, once heavy runoff began, major releases had to be
made from the reservoirs, adding to the volume of downstream flow
in the floodway system. During the March flood event, releases
from Oroville and Folsom Dams were boosted to around half the
downstream channel rated capacity, while later in the storm
releases from Shasta Dam, for a short time, reached the rated
downstream Sacramento River channel capacity in Redding of 79,000
cfs. Oroville releases peaked at 87,000 cfs and Folsom releases
at 50,000 cfs. Because of less side flow from other uncontrolled
tributaries peak March flows in the upper Sacramento Valley were
a little less than in January.
In the lower system at Fremont
Weir near Sacramento, stages were about 1 foot higher than in
January due to more tributary reservoir releases, but still
within design capacities. To help control Sacramento River
levels in the Sacramento City metropolitan area, 22 gates (of 48
total) in the Sacramento Weir were opened.
The March floods produced a new peak of record on the
Salinas River and, based on flood marks, exceeded the 1986 peak
on the Napa River.
They also produced high water above warning
stage on the lower San Joaquin River. Arroyo Pasajero flows near
Coalinga, which collapsed the 1-5 bridge crossing, probably were
close to a 100-year event.
Storms at the end of April produced another strong
Sacramento River rise and renewed weir overflow into the bypasses
in early May. Oroville releases went up to 60,000 cfs. Overflow
depths at Fremont Weir reached 2-1/2 feet on May 4, considerably
more than the 1 foot of overflow in May of 1983, the last time
weir overflow into Yolo Bypass took place in May.
In conclusion, the 1995 winter storms were unique with
respect to the breadth of unusually heavy precipitation
statewide. The major flood control works of the Sacramento and
San Joaquin Valley handled all the rain and runoff quite well.
The main problems occurred on the smaller streams and on the
unregulated or partially regulated rivers, especially in the
North Bay and Central Coast regions.
Intense local convective
storms within the broader wet circulation did overload small
streams and storm drainage facilities and produced some of the
rare recurrence statistics which you have heard about from
previous speakers.
I do wish to add something on the American River operation,
which produced much anxiety but no real threat this past season.
Peak inflow to Folsom reservoir was estimated to be 68,000 cfs in
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the January storm period, 74,000 cfs in March, and about 52,000
cfs in early May.
Corresponding peak releases at Nimbus Dam were
about 30,000, 50,000 and 22,500 cfs. The peak daily inflows were
51,000, 55,000, and 38,000 cfs.
The peak 3 and 5-day rates were
in March with about 44,000 and 36,000 cfs average inflow.
These
rates are about the 5-year exceedance level; in other words, to
be expected in about 20 percent of the years.
Comparing the 5-day 1995 volume of 0.4 MAF to the 100-year
flood volume of nearly 1.5 MAF is sobering (See Figure 1). The
February 1986 flood was computed to have a 5-day unimpaired
volume of 1.27 MAF. Actual peak 5-day inflow to Folsom in 1986
was 1.1 MAF. We should not get a false sense of security from
how well the major river floods on the American River were
handled in 1995.
Figures 2 and 3 give a comparison of peak flood stages this
year with other floods.
The 1995 data should be regarded as
preliminary, mostly based on real-time radio telemetry.
Final
stages based on recorded data may be slightly different.
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