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Rainfall-Runoff 

Streamflows i n  Northern and Central California ranged from moderate 

levels  t o  extremely high, record-breaking values during the storms of 

December 1964 and January 1965. The following paragraphs discuss the r a i n f a l l  

and runoff in the drainage basins of the maJor areas affected, and also 

include comparisons with previous maximum peak flows of record and descriptions 

of mador reservoir operations. A general topographic map depicting the major 

drainage areas i n  California is  shown on Plate  1. 

North Coastal Area 

The unprecedented floods which peaked on December 22-23 on the 

Smith River, Klamath River, Redwood Creek, and the Eel River exceeded a l l  

previous floods of record. New record flows a lso  occurred i n  the pa r t i a l ly  

regulated watersheds of the Russian, Trinity,  and Mad Rivers, although 

upstream dams stored portions of the heavy headwater runoff, resul t ing i n  

attenuated peaks along downstream reaches of these rivers.  Only i n  the 

small Mattole River Basin did unimpaired runoff resul t  in peak flows and 

stages l e s s  than h is tor ic  maximums. The high flows and the corresponding 

heavy runoff volumes resulted primarily from the precipi tat ion which f e l l  on 

December 21 and 22; but, a s  could be expected, they were influenced 

considerably by a procession of antecedent storms which began early in Novem- 

ber and continued a t  regular intervals  through the f irst  ll days of December. 

Precipitation over most of . the pr incipal  watersheds of the North 

Coast area during November was 150 t o  250 percent of normal, with measured 

a.tu0u.t~ ranging a s  high as  20 inches i n  the Smith and Eel River watersheds. 



Several s ta t ions a t  elevations below 2,000 f e e t  reported l i g h t  snow a s  a 

resu l t  of a low freezing leve l  during the second of three storms tha t  occ 

during November. Early in December, approximately 2 t o  6 inches of rainf 

from two minor storms were recorded i n  the basins north of the Russian R i  

During the second December storm, the freezing l eve l  as  determined by the 

Medford, Oregon, upper-air soundings appears t o  have been s i tua ted  around 

8,000-foot elevation i n  the more mountainous northern basins of the Nortk 

Coast. Thus, in  the s i x  weeks following November 1, a se r i e s  of f i v e  s t c  

pushed through t h i s  region depositing moderate amounts of r a i n f a l l ,  whicl 

established a relat ively high l eve l  of s o i l  moisture i n  the North Coast 1 

Following December ll, the freezing l eve l  dropped t o  a s  low a s  2,000 fee-  

and f o r  the next eight days fluctuated continuously between t h i s  l eve l  a) 

6,000 fee t .  Th i s  essent ia l ly  describes the general pat tern of events i n  

North Coast area tha t  led  up t o  the devastating floods throughout the re 

On December 19, following seven days of low upper-air temperat 

the freezing l eve l  began t o  r i s e  slowly and l i g h t  intermit tent  r a i n f a l l  

continuing through December 20 and resul t ing in 1 t o  6 inches of ra infa l  

various locations in  the North Coast. A t  the start of t h i s  r a i n f a l l  t h e  

was very l i t t l e  flow in any of the North Coast r ivers .  A s  an example, j 

the Eel River a t  Alderpoint, a discharge of only 2,000 c f s  a t  a stage ol 

f e e t  was flowing past  the gage on the morning of December 19. 

A few hours before midnight, December 20, a 6- t o  12-hour per: 

heavy precipi ta t ion resulted i n  7 t o  8 inches of r a i n f a l l  from the head1 

of the Russian River north t o  the Smith River Basin. Following s ix hou 

l i g h t  precipi ta t ion,  another prolonged period of heavy prec ip i ta t ion  be 



6 p.m. and lasted about 24 hours, during which more than 20 inches of 

rain was measured. During these two periods of precipitation, the freezing 

level rose rapidly t o  over 8,000 feet.  The response of the rivers t o  t h i s  

second period of precipitation was immediate, w i t h  rates of r i s e  in excess 

of 1.0 foot per hour occurring a t  many locations. The previously noted Eel 

River a t  Alderpoint rose from 4.9 fee t  a t  6 a.m., December 19, to  a maximum 

of 87.2 feet  around 8 p.m. on December 22 -- a r i s e  of over 82 feet  i n  86 hours. 

In general, the daily pattern of storm ra infa l l  was similar on 

a l l  basins i n  the North Coast -- l ight  intermittent ra infa l l  on December 19 

and 20 followed by two days of extremely intense rainfall .  The ra in fa l l  

on December 21 and 22 was primarily responsible fo r  the tremendous flows, 

but th i s  excessive runoff was certainly abetted by the high s o i l  moisture 

conditions resulting from the ra infa l l  from the antecedent storms during the 

previous 50-day period. Analysis of available data indicates that  snowmelt 

contribution was not significant during peak runoff periods. 

In  the text  which follows, the ra infa l l  and runoff i n  each of the 

principal basins within the North Coast are discussed separately. Selected 

ra infa l l  reports and computed peak runoff events are l i s t ed  fo r  each basin 

and, where possible, for  primary tr ibutaries within a basin. Locations of 

North Coastal area precipitation and stream gaging stations are depicted on 

Plate 41, and selected streamflow and reservoir hydrographs are  i l lus t ra ted 

on Plates 19-24. 



Table 6 

Selected Peak Runoff Events 
Klamath River and Tributary Basins 

a. Adjusted t o  exclude Shasta River Basin and portion of Klamath River 
 asi in' above the confluence with Shasta River; . ; - 

b, Adjusted t o  exclude basin above Trini ty Dam. 

Stream 
Ga@JX 
Station 

Scott  River near 
Fort Jones 

Klamath River a t  
Somesbar 

S.F. Trini ty River 
near Salyer 

Trini ty River near 
Hoopa 

Klamath River near 
Klamath 

Redwood Creek Basin 

The 278-square-mile watershed of Redwood Creek is charac ter i s t ic  of 

many of the basins within the North Coast area with i t s  long, narrow configura 

t ion  and general north-south alignment. Redwood Creek has no major t r ibu ta r i e  

Drainage 
Area 

( ~ q .  ~ i . )  

653 

2, 560a 

898 

2,129' 

5,462"jb 

and, except f o r  the town of Orick which straddles the creek near the  mouth, 

the basin i s  sparsely populated. Overbanking in and around the community of 

Orick has occurred six times in the  l a s t  12 years, 

Antecedent precipi tat ion over the watershed during November w a s  

around 12 inches and l a t e r ,  through the f i r s t  11 days of December, was around 

Peals 
Stage 
(Feet) 

25.34 

76.5 

47.6 

40.3 

55.3 

Peak 
Discharge 

(cfs )  

54,600 

307,000 

95,400 

231,000 

557,000 

Volume 

Inchee 

7.2 

15.0 

9-  9 

10.8 

12.7 

Dec . 
SFD 

126 ,OOC 

239,000 

1,867,000 

19-27 Runoff 

Acre- 
Feet 

250,000 

1,03~,0002,050,000 

474,000 

614,00c1,820,000 

3,703,000 



10 inches. From 2 a.m. t o  2 p.m. on December 21, s l igh t ly  under 3 inches 

of r a in fa l l  was recorded a t  the ra in  gage near OIKane, which resulted i n  a 

minor r i s e  a t  both stream gages i n  the basin. Following a 6-hour period of 

no r a in fa l l  during which minor peaks were observed a t  the stream gages a t  

Orick and near Blue Lake from the previous r a i n f a l l ,  an uninterrupted 36-hour 

period of heavy ra infa l l  began. Within hours, the recessions then i n  progress 

were reversed a s  the small creek responded t o  the heavy runoff. A t  the 

Redwood Creek near Blue Lake gage,.a peak stage of 16.05 f e e t  was recorded, 

with a corresponding instantaneous peak discharge of 16,400 cfs .  About 40 

miles downstream a t  Orick, residents witnessed t h e i r  t h i r d  major flood i n  

11 years a s  the r iver  crested a t  24.0 fee t .  The corresponding discharge was 

50,500 cfs. A t  both stream gage s i t e s ,  the flows and stages exceeded previous 

maximum recorded levels. 

A t  the OIKane ra in  gage, adjacent t o  the Blue Lake r iver  gage, the  

measured r a i n f a l l  during the 9-day period from December 19 t o  December 26 

was 24.9 inches, while the runoff volume past  the stream gage f o r  the 10-day 

period (~ecember 19-27) was approximately 32.5 inches. Since the measured 

r a in fa l l  was somewhat l e s s  than the runoff f o r  a nearly comparable period, 

apparently heavier precipi ta t ion occurred i n  ungaged upstream areas of the  

basin. 

Peak runoff events f o r  the two basin gages a re  l i s t e d  i n  Table 7. 
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Table 7 

Selected Peak Runoff Events 
Redwood Creek Basin 

I Stream Drainage Peak Peak 
Gaging Area Stage Discharg 

I Station (sq. Mi.) ( ~ e e t )  (cfs). 

Redwood Creek near 
Blue Lake 67.5 16.05 16,400 

Redwood Creek a t  
Orick 1 24.0 1 50,500 

Dec. 19-27 Runoff Volume 

, 
SFD 1 Acre- 

i Feet 

Mad River Basin 

The Mad River flows through a long, narrow basin having a t o t a l  

drainage area of about 497 square miles. The r ive r  has no major t r ibu ta r i e s ,  

although downstream flows are  affected by 51,800-acre-foot Ruth Reservoir, 

the  only major storage f a c i l i t y  within the watershed. On December 18, before 

the precipitation s tar ted,  only 3,000 acre-feet of storage capacity ( equivale 

t o  0.5 inch of runoff) was available i n  Ruth Reservoir. A s  a r e s u l t  of the 

runoff generated by the 6 t o  7 inches of r a i n f a l l  t ha t  occurred on December 1 

and 20, the reservoir was f i l l e d  and spi l lage began over the 100-foot-wide, 

ungated spillway on December 20. 

On December 20, 21, and 22, during the peak r a in fa l l  periods, 

runoff above Ruth Dam was apparently very heavy. This runoff caused the pool 

elevation of the reservoir t o  r i s e  rapidly u n t i l  around 8 p.m. on December ,22 

when a reported peak overflow depth of about 19 f e e t  occurred. Undoubtedly, 

Ruth Reservoir attenuated flows and stages i n  the  downstream reaches, since t 
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air was holding in temporary storage about 24,000 acre-feet a t  the 

f peak overflow. 

About 9 miles downstream from Ruth Dam,a comparatively moderate 

flow of about 20,100 cf s a t  a s t w e  of 16.8 f e e t  occurred a t  the Mad River 

Forest Glen stream gage around 5 p.m. on December 22. The highest stage 

orded a t  t h i s  gage took place on December 22, 1955, before the dam was b u i l t  

the r iver  crested a t  24.5 f e e t  (39,200 cfs ) .  

Near the mouth of the Mad River a t  the gage near Arcata an estimated 

ak flow of 70,400 cf s a t  a stage of 23.4 f e e t  occurred around 2 a.m., 

cember 23. The record peak stage and flow a t  t h i s  gage are the 27.3 f e e t  

d 77,800 c f s  of December 1955. 

Tables 8 and 9 show various r a in fa l l  and runoff values i n  t h i s  basin. 

e in other basins, most of the runoff resulted from ra infa l l  on and before 

December 22. After December 23, reports were received of heavy snowfall 

" '  down t o  low elevations, marking the end of the r a i n f a l l  period which generated 
-? 

the high flows in the Mad River watershed. <, $,> 
7- trx, r *", 

Table 8 

R a w a l l  To ta l s  f o r  the December Storm 
Mad River Basin 

Rainfal l  
Period 

(1nclus ive: 

22-23 

22-23 

22-23 

21-22 

21-22 

Precipitation 
Station 

Bridgeville ~ N N W  

Forest Glen 

Mad River R.S. 

Blue Lake 8NE 

Bridgeville 

Rainfall  
Period 

( 1nclus ive) 

19- 26 

19- 26 

19- 26 

19- 24 

19-26 

Rainfal l  
Total 

( 1nches ) , 

10. 81 

12.50 

14-77 

11.05 

9.66 

Obser- 
vation 
Time 

8 a.m. 

8 a.m. 

8 a.m. 

8 a.m. 

8 a.m. 

Rainfal l  
Total 

( ~ n c h e s )  

21 73 

24.51 

25.02 

18.68 

17.59 



The nearby towns of Camp Klamath, Requa,and Klamath Glen were a l s o  l i t e r a l l ;  

wiped out ,  Willow Creek, Orleans, and Happy Camp were severely damaged. 

Hoopa on the  T r in i t y  River and the  communities of Etna, Callahan, Greenview 

and For t  Jones in Sco t t  Valley were a l so  damaged. 

Federal,  s t a t e ,  and county highway and bridge losses  were more 

extensive and severe than f o r  any pas t  f lood.  Fourteen s t a t e  bridges were 

e i t h e r  destroyed o r  damaged. The beau t i fu l  o ld  concrete arch bridge a t  t h e  

town of Klamath, famous f o r  i t s  s t a tue s  of Ca l i fo rn ia  Bears on e i t h e r  end, 

was a casualty.  

The pr inc ipa l  ag r i cu l t u r a l  damages occurred a t  the  mouth of the  

Klmath River and upstream i n  Sco t t  Valley. There was considerable l o s s  of 

l ives tock and a l so  losses  of crop and pasture  lands.  

The lumber industry, t he  p r inc ipa l  industry  i n  the  Klamath Basin, 

was especia l ly  hard h i t .  Lumber m i l l s  were extensively damaged, and l o s s e s  

of cu t  lumber and logs  were monumental. 

Four persons l o s t  t h e i r  l i v e s  i n  t he  Klamath Basin, and t o t a l  f lol  

and storm damages were estimated a t  $69,500,000. 

Redwood Creek Basin 

Redwood Creek dra ins  an area  of about 280 square miles of t he  Coq: 

Range Mountains through narrow, deep canyons. The p r inc ipa l  t r i b u t a r y  . i s  

P r a i r i e  Creek,which meets t he  main stem a shor t  d is tance upstream from the  

town of Orick. 

Orick, the  only major community i n  t he  basin ,  which i s  located i n  

small val ley near the  mouth of Redwood Creek, was completely inundated unde 
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iB f ive f e e t  of water. The agricul tural  lands in the val ley were deeply 

~ i l t e d  and covered with logs and debris. Of the 1,500 acres in the flood 

' 5 plains, 1,400 acres were flooded. 
$: 

No l ives  were l o s t  in the Redwood Creek Basin, and t o t a l  f lood 
;fi 

and storm damages were estimated a t  $1,300,000. 

Mad River Basin 

The Mad River r i s e s  i n  the Coastal Mountain Range and flows 

through mountain canyons and small valleys u n t i l  it emerges in to  the 

del ta  area in the v ic in i ty  of Blue Lake, 10 miles from the Pacif ic  Ocean. 

The r iver  enters the Pacific Ocean about 14 miles north of Eureka. 

The del ta  area and the agr icu l tura l  areas i n  the  Mad River Valley 

were flooded severely, resul t ing i n  damage t o  6,400 acres by erosion, s i l t a t i o n ,  

and debris deposits, and a high los s  of dairy ca t t l e .  

Several lumber m i l l s  i n  the flood p la in  suffered considerable 

daaage, and stockpiled logs were swept downstream and deposited i n  the de l ta .  

Highway 299 was damaged by s l ides  and washouts, and the Mad River 's  

North Fork bridge l o s t  the approach on the  l e f t  bank. 

No l ives  were l o s t  i n  the Mad River Basin, and t o t a l  flood and storm 

damages were estimated a t  $7,800,000. 

Eel River Basin 

The Eel River drains an area of approximately 3,600 square miles 

and includes portions of Humboldt, Mendocino, Trini ty ,  Glenn, and Lake counties. 

The principal t r ibu ta r i e s  a re  the Van Duzen, North Fork Eel, Middle Fork Eel,  
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