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INTRODUCT ION

The nonth of Decenber 1996 and the first week of January 1997 brought
tremendous anounts of rain and snow to parts of the states of Washington
Oregon, ldaho, California, Nevada, and Montana. |n particular, the period
of Decenber 26 through January 3 was especially severe with over 20 inches
of rain in sonme locations. This, along with unusually warmtenperatures
whi ch produced trenmendous snownelt, resulted in record flooding in sone
areas. Enmergency nmanagenent officials in these states indicate that as
many as a half a mllion people were forced to evacuate at one tine or
anot her during Decenber through early January.

DISCUSSION

The val l eys surrounding the Sierra Nevada were especially hard hit, as the
Truckee River reached its highest [evel on record. Lake Tahoe reached its
hi ghest | evel since 1917. The Arny Corps of Engineers rel eased a
prelimnary estimate ranking this flooding as a 50-year event (a 2% chance
of occurrence in any given year) for the Sacranmento R ver

As of January 20, in California, 43 of its 58 counties had been decl ared

di saster areas. US-50 across the Sierra was “cut” in five places by
mudsl i des and fl oodi ng. Sacranento was spared the worst of the floodi ng by
a system of |evees, although nany nearby towns were not so fortunate.

Nurrer ous | evee breaches and breaks occurred across the state.

Approxi mately 16,000 resi dences were danmaged or destroyed. State officials

now estinmate at least $1.6 billion in damages to private and public
property, although estimates are still rising as the damage surveys
cont i nue.

In Nevada, Reno alone estinmates approxi mately $170 million in damages, with
the state total possibly reaching $500 mllion. Damage to casinos and
busi nesses in the Reno area was quite extensive.

In Washington, $125 million is the estimate for insured | osses, but the
addition of uninsured losses will add greatly to the total. Midslides were
a severe problem especially in the Seattle area

In Oregon, areas along the Rogue River in the south and in the vicinity of
the Tualatin R ver near Portland were anong the nost-affected areas of the
state. Dammge estimates were not yet available, but appeared to be |ess
ext ensi ve than surroundi ng states.

In I daho, about 400 miles of roads were closed, and over 10,000 people were
isolated at one tinme by flooding and nudslides. Approximtely one-third of
the state’s counties were declared disaster areas. Damage estinates were
not available at the tinme of this report.

Al so as of January 20, the overall death toll was 36, with the follow ng
state totals:

California--8
Oregon--3



Washi ngt on- - 19
| daho--5
Nevada- - 1

This is the third consecutive year that the west coast has been inpacted by
severe flooding. California was severely affected in January and March of
1995, while the Pacific Northwest was affected in February 1996 and agai n
in Novenber 1996. During 1995, EIl Nino conditions were present in the
equatorial region of the eastern Pacific with warmer than nornal sea
surface tenperatures. During 1996 however, there was no evidence to
suggest El Nino conditions in the Pacific. Therefore, sonme of the sane
areas of the west coast, especially central-northern California, were

af fected by severe flooding both in 1995 (El Nino period) and in this

| atest event (non-El N no period).

Following is a state-by-state summary of river flooding as reported by the
U S. Geol ogi cal Survey:

California--Significant flooding occurred on 15 rivers, with historica
peaks approached or exceeded on three rivers:

* The Cosummes River at M chigan Bar exceeded the previous record | evel by
0.7 feet on January 2 and was still rising at that tine. Records began in
1907.

* The South Fork Anerican R ver near Camno, with a fl ow vol ume of
approxi mately 70,000 cubic feet per second, exceeded the previous record by
20, 200 cubic feet per second. Records began in 1922.

* The Napa River near St. Hel ena crested January 2 just bel ow the previous
record peak set in 1986.

| daho- - Fl ow of the Payette River near Horseshoe Bend peaked at 24,500 cubic
feet per second, approximately a 50-year recurrence flow rate. The Snake
Ri ver bel ow Hells Canyon Dam reached 102, 000 cubic feet per second, a new
record.

Nevada- - Fl oodi ng i n northwest Nevada approached or exceeded records for the
Truckee, Carson, and Wal ker Rivers and their tributaries. This event was
simlar in severity to the historical event of 1955.

O egon- - Fl oodi ng was wi despread, although no new records have yet been
i ndi cat ed.

Washi ngton--Signi ficant flooding on the following rivers:

* Hangman Creek at Spokane crested on January 1 at a record high discharge
of 25,800 cubic feet per second and peak stage of 14.6 feet. This is 5200
cubic feet per second above the record set in 1963.

* The Pal ouse River at Hooper in Wiitman County and the Klickitat River
near Pitt in Klickitat County reached di scharge rates with recurrence
intervals of 10 years.



* The White Sal non River near Underwood in Skamani a County, the
Skookunthuck River in Lewis and Thurston Counties, and the Chehalis R ver
near Grand Mound and at Porter reached discharge rates with recurrence
intervals of 10 years.

FIGURES AND TABLES

Figures 1 through 4 are col or-contour anal yses of Decenber 1996
precipitation for the western U S. California is shown separately due to
the availability of many additional stations fromthe California Departnent
of Water Resources. Figures 5 through 8 are data plots for Decenber for
the sane areas. Figure 9 is an analysis for Decenber 20 through January 3,
the period of heaviest rainfall which produced the severe flooding. Figure
10 is a color-enhanced infrared satellite inage for Decenber 31. Finally,
Tables 1-2 provide all of the precipitati on anounts used in producing
Figures 1-9. These values are prelininary and subject to change.

ADDITIONAL INFORMATION

This report, including all inages and analyses in GF format, is avail able
via NCDCs WWVsite--http://ww. ncdc. noaa. gov. The WWVversion of the
report also includes MPEG satellite | oops of inconmng storms and links to
ot her sources of information

Contributors to this report include the U S. Geol ogical Survey, individua
state energency managenent agencies, the California Departnent of Water
Resources, and the National Wather Service. Mre data will becone

avail abl e over time as additional stations’ data are received and processed
at NCDC. Please contact NCDC at 704-271-4800 or “orders@ucdc. noaa. gov” for
further information and data.



TABLE 1

Western Precipitation--Decenber, 1996
Prelimnary data fromthe National Wather Service and the California
Department of Water Resources.

TOTAL: Total Precipitation Received
NORM : Normal Decenber Precipitation
UNORM Total Precipitation as Percent of Normal for Decenber

LAT. LONG %
ST STATI ON DEG M N DEG M N TOTAL NORM NORM
AZ FLAGSTAFF 35 8 111 40 0.64 2.40 27
AZ PHCEN X 33 26 112 1 0.02 1.00 2
AZ TUCSCON 32 7 110 56 0.01 1.07 0
CA ADI N RANGER STN 41 12 120 57 5.25 1.99 264
CA ALTURAS 41 30 120 33 3.12 1.52 205
CA ASH MOUNTAI N 36 29 118 50 9.58 4.50 213
CA AUBERRY 1 NwW 37 5 119 30 10.85 3.95 275
CA AUBURN 38 55 121 5 16.78 5.73 293
CA BAKERSFI ELD W50 APRT 35 25 119 3 1.71 0.84 204
CA BALCH PONER HOUSE 36 55 119 5 12.61 4.83 261
CA Bl G BAR RANGER STATI ON 40 45 123 15 17.14 6.88 249
CA BI SHOP WSO Al RPORT 37 22 118 22 0.98 1.03 95
CA BLUE CANYON 39 17 120 42 43.31 10.46 414
CA BLYTHE 33 37 114 36 0.00 0.00 0
CA BCCA 39 23 120 6 14.92 3.62 412
CA BRUSH CREEK R S 39 39 121 20 43.02 12.15 354
CA BUCKS CREEK P H 39 55 121 20 34.18 11.51 297
CA CALLAHAN 41 19 122 48 9.05 3.66 247
CA CAMP PARDEE 38 15 120 51 8.64 3.40 254
CA CAMPTONVI LLE R S 39 27 121 3 26.29 10.23 257
CA CANYON DAM 40 10 121 5 19.37 6.50 298
CA CARI BQU PH 40 0 121 12 18.49 6.93 267
CA CEDARVI LLE 41 32 120 10 4.67 1.63 287
CA CHALLENGE R S 39 29 121 13 32.64 11.45 285
CA CHERRY VALLEY DAM 37 58 119 55 25.14 8.30 303
CA CHESTER 40 18 121 14 14.40 5.24 275
CA CLEARLAKE 4 SE 38 54 122 36 14.29 4.49 318
CA COALI NGA 36 9 120 21 2.55 1.28 199
CA COFFEE CREEK RS 41 5 122 42 30.74 9.46 325
CA COLFAX 39 6 120 57 26.62 7.90 337
CA COLGATE PONER HOUSE 39 20 121 11 18.06 6.71 269
CA DAVIS 2 WBW EXP FARM 38 32 121 46 6.73 3.16 213
CA DONNER MEMORI AL ST PK 39 19 120 14 20.20 6.58 307
CA DOMI EVI LLE 39 34 120 50 35.25 10.25 344
CA DUNSMUJ R TREATMENT PLANT 41 12 122 16 38.29 9.43 406
CA ELECTRA PONER HOUSE 38 20 120 40 13.09 4.96 264
CA ENGLEBRI GHT ( CCE) 39 14 121 16 10.66 5.08 210
CA EUREKA W50 A TY 40 48 124 10 21.26 6.40 332
CA FAI RFI ELD 38 17 122 4 11.67 3.76 310
CA FAI RMONT 34 42 118 26 3.63 2.73 133
CA FI DDLETOMN DEXTER RANC 38 32 120 42 17.25 5.87 294
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TABLE 2

Total Precipitation (inches), Decenber 20, 1996 - January 3, 1997
Prelimnary data fromthe National Wather Service and the California
Department of Water Resources.

Lat . Lon. Prec.
St Station deg min deg min (in.)
CA Al pi ne 32 50 116 46 0.92
CA Anahei m 33 54 117 52 0.72
CA Aval on 33 21 118 20 1.21
CA Bakersfield 35 25 119 3 1.11
CA Beaunont 33 56 116 58 2.69
CA Big Bar Ranger Station 40 45 123 15 12.80
CA Bi g Bear Lake 34 15 116 53 0. 67
CA Big Sur 36 15 121 47 11.70
CA Bl ue Canyon 39 17 120 42 39.34
CA Borrego 33 15 116 24 0. 03
CA Brush Creek 39 39 121 20 37.04
CA Canpo 32 37 116 28 0.58
CA Chester 40 18 121 14 11.60
CA Chula Vista 32 36 117 6 0.32
CA Concord 37 59 122 4 6. 29
CA Cor onado 32 38 117 10 0.33
CA Cuyanaca Park 32 59 116 35 2.61
CA Del WMNar 32 58 117 16 0.53
CA E Cajon 32 49 116 58 0.32
CA El Centro 32 46 115 34 0.00
CA Escondi do 33 7 117 5 0.94
CA Eureka 40 48 124 10 10.33
CA Fal | br ook 33 22 117 14 2.03
CA Frenont 37 32 122 O 3.93
CA Fresno 36 47 119 43 3.08
CA Hesperia 34 25 117 18 0.23
CA ldyllwld 33 45 116 43 1.37
CA | nperial Beach 32 34 117 7 0.10
CA Kentfield 37 57 122 33 15.37
CA La Mesa 32 46 117 1 0.57
CA Lenon G ove 32 44 117 2 0. 45
CA Los Angeles Civic Ctr. 34 3 118 14 1. 27
CA Mcd oud Ranger Stn 41 16 121 58 14.83
CA M neral 40 21 121 36 27.02
CA Monrovi a 34 10 117 59 2.34
CA Monterey 36 36 121 54 4,82
CA Morgan Hill 37 8 121 38 10.28
CA M. Shasta 41 18 122 20 10.06
CA Napa 38 18 122 18 10.82
CA National Gty 32 40 117 6 0. 07
CA Newhal | 34 22 118 34 0.47
CA Newport Beach 33 36 117 53 0.85
CA Cceansi de Har bor 33 13 117 24 0.62
CA g ai 34 27 119 14 1.88
CA Oxnar d- NW5 34 12 119 8 2.05
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FIGURE 2
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FIGURE 4
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Percent of Normal Precipitation, December, 1996
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Percent of Normal Precipitation, December, 1996
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