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SECTION A 
THE m y  AND RErnM' 

Purpose and Authority 

Purpose. 

The purpose of t h i s  repor t  is to describe flood and re la ted water resource 
problems and needs of the Cache Creek Basin and present various a l te rna t ives  
under consideration, The information presented herein is i n  acco&ince 
with requirements fo r  a Technical Conference. 

Authority . 
The House of Representatives Flood Contml Cormnittee and Public Works 
Committee dop ted  resolutions regarding Cache Creek flood problems cud 
the s e t t l i n g  basin on 29 May 1946 and 19 June B63 respectively. These 
resolutions are quoted below. 

"~esolved by the  CommLttee on Flood Control of the Itouee of 
Representatives, t h a t  the  Board of Engineers f o r  Rivers and 
Harbors created under Section 3 is  the  River and Ifarbors Act 
approved June 13, 1902, be rud is hereby requested to  review 
the  report  on the Sacramento River and t r i bu t a r i e s ,  California,  
from Col l insvi l le  t o  Shasta Dam, published i n  House Document 
Numbered 649, 78th Congreos, 2nd Seseion, and subsequent reports,  
with a view of determining whether previouoly considered plans 
f o r  the  control  of f loods i n  the  Cache Creek Basin should be 
modified i n  any w a y  and par t icu la r ly  with a view t o  determlning 
the  most practicable method of providing protection against  
floode i n  the  Clear Lake area. I I 

"~esolved by the  Committee on Public Works of the  Houee of 
Representatives, United States ,  t h a t  the  Board of Engineers 
f o r  Rivers and Harbors be, and i s  hereby, requested to review 
the reports  on SacramentoSan Joaquin Basin Streams, California,  
Published a s  House Document Nunbered 367, El ghty-f i rs t  Congress, 
F i r s t  Seasion and other  reports ,  with a view t o  determining 
whether the ex is t ing  proJect should be modified i n  any w a y  a t  the  
pre8ent time, with par t i cu la r  reference t o  the  Cache Creek 
Se t t l i ng  Basin. I I 

Prior  Studies arrd Report 

Many s tudies  have been conducted by various agencies t o  determine a plan 
of development f o r  the Cache Creek Basin. These s tudies  have ranged 
from cursory examinations through reconnal~eance evaluations to de ta i led  
estimates ard projects. 



Corps of Engineers 

The Corps of Engineers investigated the Clear Lake - Cache Creek Baain 
during the l a t t e r  1940's to determine methodn of solving water problem, 
par t icular ly the flood problem, f o r  the basin. In a document en t i t led  
I I I I Review Report on Cache Creek Basin California, July 1950, the Corps 
of Engineers proposed a 250,000 acre-foot reservoir at the Indian Valley 
s i t e  on the Horth Fork of Cache Creek, a 40,000 acre-foot reservoir at 
the Kelseyville s i t e  on Kelsey Creek, channel improvement on Middle and 
lower Scotts Creeko, a new channel f o r  diverting floodflows of Clover 
Creek and enlargement of the Clear Lake ou t l e t  channel. Other s i t e s  
such as the Blue Ridge and Wilson Valley s i t e s  on Cache Creek, anci 
several small reservoirs on t r ibu ta r i e s  to Clear Lake, were also studied. 

The Corps proposed tha t  the Clear Lake ou t l e t  channel be enlarged t o  a 
capacity of 8,000 c.f.8. to allow improved operation of Clear Lake f o r  
flood control purposes. A l l  of the proposed reocrvoirs were t o  provide 
flood control and conservation of water primarily f o r  i r r iga t ion .  I n  
addition, all of the proposed f a c i l i t i e s ,  but primarily the enlarged 
Clear Lake ou t l e t  and Indian Valley Reservoir, were to enhance recreation. 

In the mid 1960's the Corps conducted studies of the Se t t l i ng  W i n .  No 
action w a s  recommended as a r e s u l t  of these studies.  

U. S. Bureau of Reclamation. 

The Bureau of Reclamation has studied plans f o r  development of the water 
resources of the Clear Lake - Cache Creek Basin as a par t  of 'bhe Compre- 
hensive Plan f o r  Central Valley Basin California," dated May 1947. The 
Bureau contemplated t h a t  the runoff from Cache Creek, other than tha t  
from Clear Lake, would be regulated i n  Indian Valley Reservoir on North 
Fbrk Cache Creek and Wilson Valley Reservoir on the main stream, u t i l i z i n g  
capacitieo of 250,000 and 210,000 acre-feet, reepectively. These reservoirs  
were t o  be operated f o r  flood control, but t h e i r  primary use was t o  be 
f o r  i r r iga t ion .  I r r iga t ion  water supply w a s  t o  be used f o r  lands lying 
jus t  west of tloodlard. Developaent of Kelsey Creek wm also proposed, 
as was the Yolo-Zamra Canal, 

The Bureau's primary i n t e r e s t  w a s  to develop new i r r iga t ion  and municipal 
and industr ia l  water supply. This would be accomplished by transmountain 
divereion of water from the Eel River by means of the English Ridge project 
on the main fork of the Eel and the G m t t  tunnel from English Ridge to 
Middle Creek, a t r ibutary to Clear Lake. The service area fo r  the English 
Ridge U n i t  extends beyond the Cache Creek Baein. The major area t o  be 
served within the basin i s  the  region around Clear Lake. The Bureau has 
indicated t h a t  the English Ridge pmjec t  is  economically infeaeible at 
th i a  time, 

The Bureau of Reclamation is presently studying the Lake and Yolo counties 
area t o  develop a comprehensive plan t o  meet the water need and provide 
f o r  water quality,  f ishery, and recreation. 



e Soi 1 Conservation Service. 

There are four U.S. Soi l  Conservation Service watershed projects,  current ly  
i n  f i n a l  f e a s i b i l i t y  otages of planning, t h a t  could a f f ec t  Cache Creek 
floodflows. 

The Cottonwood - Willow Slough Watershed Project  a r ea  i s  adjacent to the 
Cache Creek Baein, south of Capay. The Lamb Valley Diversion feature  of 
t h i s  project  would d i v e r t  floodflows in to  Cache Creek near Capay. The 
timing of peaks and r e l a t i ve ly  small flows of this diversion w i l l  came 
only s l i g h t  addit ions to the peak flows on Cache Creek. The major fea ture  
of this project  is a proposed reservoir  on Cottonwood Slough, i n  the  upper 
portion of the watershed. This fea ture  would reduce the  floodflows i n t o  
Willow Slough 

The Dry Slough - Davis A r e a  Watershed Project  a rea  i s  adjacent t o  the 
south boundary of t he  Cottonwood - Willow Slough watershed. Features of 
this project ,  which include a diversion of Chickahominy Slough floodflows 
in to  Putah Creek, would reduce the  floodflowe i n t o  Willow Slough. The 
combined features  of these tw projects  would reduce the  floodflows i n t o  
Willow Slough. 

The Hungry Hollow Katershed Project  area  is  adjacent t o  Cache Creek, north 
of Esparto. Diversion channels and improvement of ex i s t ing  channels would 
reduce damage from floodflows i n  Coodnow Slough. The project  would, however, 
increase inflow to Cache Creek by as  much as 2,000 c.f.8. 

The Capay Valley Water Project  a rea  is located south and adjacent to Cache 
Creek between the  towns of Rumsey and Capoy. Current plans are t o  construct  
a diversion darn on Cache Creek ju s t  upstream of Rumsey and a d i s t r i bu t ion  
system along Cache Creek to service  0,400 acres  of agr icu l tu ra l  land. 
Additionally, rr small reservoir  i s  proposed on Palmes Canyon, I t  w i l l  
s t o r e  i r r i ga t i on  water and provide recreat ional  benef i ts .  The project  as 
prowsed does not have a significant e f f e c t  on flood flowo of Cache Creek. 

S t a t e  of California.  

The Department of Water Resources is also primarily in te res ted  i n  the 
t ransmuntaln  diversion of Eel River water. The water thus developed 
would be integrated i n t o  the  S ta te  Water Project. Of the possible 
670,000 to  1,230,000 acre-feet diverted from t h e  Eel River, about 60,000 
acre-feet i s  expected t o  be u t i l i z ed  i n  the  Cache Creek Basin. The r e -  
mainder would be f o r  export. The State  hae developed 12 a l te rna t ive  
diversion schemes, o portion of which are v i a  Cache Creek Basin, The 
most promising route includes the  Cache Creek Basin. Following completion 
of the  DWR s tudies ,  the  S ta te  eetablishcd i n  December 1972, the Cal i fo rn ia  
tlild and Scenic Rfvers System, of which portions of the  Eel River are a 
part .  A report  osd f i v e  appendixes were originally scheduled to be pub- 
l i shed as DVR Bulletin 175. A report  waa, however, published i n  December 
1972 presenting a l te rna t ive  plans considered. 



The Department of Plater Resources has been directed by the Reclamation 
man3 t o  develop an interim plan f o r  the operation of the Cache Creek 
Set t l ing  Basin. Two reports prepared i n  1960 and 1972 by the DWR indicate 
t h a t  the se t t l i ng  basin storage capacity has been nearly depleted. These 
reports also discuss both short  and long term solutions to the sediment 
deposition problem. A th i rd  report  presently being prepared preecnte an 
interim maintenance plan tha t  w i l l  suffice u n t i l  a long range solution 
can be developed. 

Lake County. 

Tudor Engineering Company under contract to Lake County Flood Control ard 
\later Conservation Dis t r i c t  has  prepared two reports i n  January and 
November 1973 concerning the Kelsey Creek Water Supply Project. This 
project would essent ial ly  consist  of construction of the Pomo Reservoir 
( ~ e l s e y v l l l e  ~ e s e r v o i r )  on Kclsey Creek t o  provide f o r  i r r iga t ion ,  domestic 
water supply, ard recreation. The reports have been prepared i n  compliance 
with the  requirements f o r  a Small Reclamation Project (P.L. 984) Federal 
loan* 

Yo10 County. 

Reports have been prepwed fo r  the Yolo County Flood Control and Water 
Conservation Dis t r i c t  t o  meet the requirements f o r  a Smal l  Reclamation 
ProJect (P.L. 984) Federal loan f o r  construction of the Indian Valley 
Reservoir. 



SECTION I3 
RESCURCFS AND ECONOMY OF THE SJ?UDY AREA 

Environmental S e t t i n g  and Natural Resources 

General Basin Descrivt ion.  

The Clear Me-Cache Creek Basin l i e s  on t h e  e a s t e r n  s lope  of t h e  Coast 
Range i m e d i ~ t e l y  south of t h e  Ekl River and Stony Creek Basins and nor th  
of t h e  Futah Creek Basin. The bas in  d r a i n s  1150 square miles which pr i -  
marily includes por t ions  of Colusa, Lrrke,md Yolo Ccwnties. The bas in  i s  
na tu ra l ly  divided i n t o  two areas ;  t h e  Clear l a k e  a r e a  (1ake county), 
including t r i b u t a r i e s  t o  the  lake,  and t h e  Cache Credc a r e a  comprised of  
Cache Creek (yo lo  county) and i ts  t r i b u t a r i e s .  Clear Lake is  a shallow 
n a t u r a l  lake  having a capacity of about 315,003 acre- fee t  a t  an  e l e v a t i o n  
of  1318.65 USGS ( a t  0' Rumsey gage) sf k ~ a t e d  ~~pprox imate ly  110 miles nor th  
of San Frnncisco and 110 miles nor tb rcs t  of  Sacramento. The l a k e  covers 
a n  a rea  of 63 square miles, d r a i n s  approximately 465 square milcs i n  add i t ion  
t o  i t s  own su r face  area ,  has a shore l ine  of  s o w  100 miles, a maximum depth  
of  about 60 f e e t ,  and winter  and summer temperatures of 40 and 76 degrees  
Fahrenheit r e spec t ive ly .  Its p r inc ipa l  t r i b u t a r i e s  a r e  Sco t t s ,  Middle, 
ard Clover Creeks e n t e r i n g  from t h e  north,  ard Kelsey and Adobe Creeks 
e n t e r i n g  from t h e  south.  Presented i n  t a b l e  B-1 i s  pe r t inen t  d a t a  rela- 
t i v e  t o  these  t r i b u t a r i e s  rud on char t  1 is a genera l  map showing t h e  basin.  

Clear Lake d ischarges  v i a  Cache Creek o u t l e t  channel and through G r i e b y  
Ri f f l e ,  which i s  a n a t u r a l  geolcgicdl  obs t ruct ion ,  and then  c w t  t h e  Clear  
Lake Dam i n t o  Cache Creek. Below Clear T&c Dam, Cache Creek descends 
through t h e  rugged, 30  m i l e  long Cache Creek Canyon. The two maJor t r i b u -  
t a r i e s  of C ~ c h e  Creek, t h e  North Fork Cache Creek a d  Bear Creek, e n t e r  
t h e  &in  Stream 9 and 24 miles respec t ive ly  downstream of t h e  dam. Cache 
Creek emerges from t h e  canyon i n t o  Capqy Valley, and dur ing  t h e  w e t  season 
flows i n  a meandering pa t t e rn  through t h e  productive a g r i c u l t u r ~ l  lands 
of Yolo County and i n t o  t h e  Yolo Bypass. P r i o r  t o  d ischarging i n t o  t h e  
Yolo Bypass, a por t ion  of  Cache Creek's heavy sediment load i s  deposi ted  
i n  the Cache Creek S e t t l i n g  Basin a t  t h e  mouth of  t h e  creek. 

His to r i ca l  and Archeoloaical Values 

I rd ian  s i t e s  i d e n t i f i e d  by A .  L. Kroeber i n  h i s  c l a s s i c  bod< on Ca l i fo rn ia  
Indians, a s  we l l  a s  s i t e s  i d e n t i f i e d  by P a t t i  Johnson, an archeologis t  
and an exper t  on Cache Creek, and Henry Mauldin, Lake County Historian,  
a r e  s h m n  on c h a r t  2. 

Clear Lake has been es tab l i shed  a s  the  s i t e  of human l i f e  at l e a s t  8,000 
yea r s  ago. Before t h e  coming of t h e  white man, it is  estimated t h a t  Leke 
Cmnty was inhabited by about 5,000 I r d i a n s ,  making it t h e  most densely  
populated area  i n  t h e  S t a t e .  A s  a genera l  c l a s s i f i c a t i o n ,  t h e  Indians  
were of t h e  Pomo family, r e l a t e d  members of  t h e  Hoken family. The Pomos 
l ived  i n  th ree  p r i n c i p a l  b e l t s ;  t h e  coaqt,  t h e  Russian River Valley, and 
t h e  l&e d i s t r i c t .  Clear Lake, due t o  i t s  cl imate and bount i fu l  resources, 
offered one of t h e  f i n e s t  environments f o r  t h e  I r d i a n s  i n  t h e  S t a t e .  
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f' On the  upper and m i n  b d i e s  of t he  lake, t h e  main I rdian cormmities 
were not so  much near the  shore aa near t h e  streams, within easy reach of 
the  lake,  A l l  Pomo settlements a re  on the  north or e a s t  uide of the streams. 
Only i n  Lower Lake where t h e  surrounding h i l l s  were a r id  or excessively 
mineralized, was there a t rue  l a c  pop la t i on .  

The Lake Miwok held the  d rdnage  arcas of several  s m a l l  s t r e m s  flowing 
i n t o  the  very lowest mile or two of Clear L&c, and the  southern bank of 
Cache Creek and the  lake ou t l e t  fo r  a shor t  d i s tance  beyond. They ocal- 
pied several  settlements where Lcwer Lake now stands. 

The I rdians  along Cache Creek and i n  t h e  remaLrder of the  lower basin 
were knum ns Patwin, a segment of t he  Wintun family, which occupied most 
of t he  Sacramnto Valley. Kroeber c i t e s  e igh t  k n m  Wintun v i l l age  sites 
on Cache Creek. 

Archeological surveys i n  t he  Clear Lake-Cache Creek Basin have been very 
1 imited, despite t h e  f a c t  t h a t  a l l  evidence points t o  r i c h  and varied 
~ rcheo log ica l  resources. The s i t e s  shown along Clear Lake ou t l e t  channel 
have not been excavated. However, a Patwin s i t e ,  6 miles northwest of 
Clear Lake O&s is  on the  Nationnl Register of Historic Places. The 
Anthropology Department of University of California,  Davis, under the  
d i rec t ion  of P a t t i  Johnson, has conducted l imited test excavations i n  
the  f o o t h i l l  portions of the  Capay Valley, Three of t he  s i t e s  a re  s e t  
back f'romthe creek and one is  an aboriginal  s i t e  of t he  Patwins. The 
second, on t h e  south bank of Cache Credc is  t h e  la rges t  f o o t h i l l  s i t e  
recorded. The th i rd ,  an open v i l l age  s i t e ,  i s  the  oldest  evidence of 
human occupation i n  the  east -centra l  Coast Rmpe Mauntains founrl t o  da te .  
A small portion of t h i s  s i t e  has been excavated. Only very preliminary 
work has been done i n  t h e  lower reaches of Cache Creek, The k n m  a i t e s  
a re  shown on char t  2. 

I n  the  p r i c d  from 1850 t o  1 W  white s e t t l e r s  began t o  popllate t he  Clear 
Lake area, md i n  t he  process exterminated a g rea t  number of Lake County's 
I rdians .  I n  a shor t  time large portions of t h e  valley wcrc pr ivate ly  
owned and agr icul ture  f l a u r i s h d  . Mining and lumbering became important. 
Resort business a l s o  began arcun-3 the  numerous mineral springs. I n  1861, 
Lake County w a s  o f f i c i a l l y  organized from a portion of Napa and Mcndocino 
Counties and Lakeport was made t h e  county sea t .  

Yolo was one of t h e  or ig ina l  27 counties created i n  1850. Cache Creek 
i s  r i c h  i n  h i s t o r i c a l  l o r e  and plqyed a c ruc ia l  r o l e  i n  t h e  settlement 
arrl development of the  region. One of t h e  e a r l i e s t  uses by t h e  white man 
was for f u r  trapping. French Camp, one mile e ~ s t  of Yolo on the  north 
s ide  of Cr\cl~? Creek, was t h e  campsite of Hudoon Bay trappers.  The f i r s t  
f u r  brigade i n  t h e  Sacramento Valley, a r r iv ing  i n  1823, camped here. 
The name Cache Creek came from t h e  f a c t  t h a t  t rappers  cached t h e i r  fur 
along the  stream. The e a r l i e s t  permanent sett lements were a l so  es ta -  
blished along Cack  Crcek. The t w n  of Yolo, o r l g l n ~ l l y  called Cackv i l l c ,  
began on the  north bmk of Cache Creek and was t o  become the  first county 
s ea t  i n  1857. Although the  county was not i n  t h e  gold rnining area, it 
shared i n  i t s  prosperity because several  of t h e  towns were located 



favorably a s  supply centers f o r  t h e  miners. Hwever, from i t s  inception 
t o  t he  present, t he  dominant f a c t o r  i n  t h e  history and expansion of 
the  county has been i t ' s  r i c h  agr icu l tu ra l  resources. 

Climate, 

The climate is characterized by w a r m  sumncrs and mild winters  t yp i ca l  of 
Cal i fornia ' s  Central  Valley area.  About 95 percent of t h e  annual precipi-  
t a t i o n  occurs during t h e  pcrlod October through April. The normal seasonal 
p rec ip i ta t ion  va r i e s  from 17 t o  abwe 60 inches from t h e  lower reaches t o  
the  upper reaches of the  basin and has a basin mean of about 32 inches. 
Winter temperatures seldom f a l l  much below freezing and temptratures of 
t he  w a r m  d ry  summers frequently exceed 100 degrees fahrenheit .  The 
average frost-free periods i n  areas  of agr icu l tu ra l  development are abcmt 
250 days i n  t h e  Cache Creek a rea  and about 217 days i n  t h e  Clear Creek 
area. 

The Clear Lake area i s  underlain by metamorphic, igneous, and sedimentary 
rocks ranging i n  age from Jurass ic  t o  Recent. The highland areas arc 
composed of consolidated sandstone, shale,  and serpcntinized basin int ru-  
s ive  rocks. The valleys a re  r e l a t i ve ly  f l a t  a l l u v i a t d  areas  underlain 
by sands and gravels of t h e  Cache formation, Pleistocene volcanics, ard 
t e r race  and a l l u v i a l  deposi ts .  

The Cache Creek area  below Clear Lake Darn i s  underlain by folded and faul ted 
sedimentary roc% s of Cretaceous and Teriary age. These older consolidated 
rocks are overlain by semiconsolidated Tehama ard re la ted  continental  
deposi ts  of Plio-Pleistocene age and Recent a l l u v i a l  deposi ts .  There i s  
l i t t l e  res idua l  s o i l  i n  the  mauntainaus portions of t he  basin, bu t  the  
val ley area  downstream f r c w  t h e  tm of Runsey is  urder la in  by stream 
channel, terrace,  and flood p la in  deposits .  

TransPor t a t  ion. 

Development of Lake County has been hampered by lack of adequate t rans-  
por ta t ion f a c i l i t i e s  and services .  The nearest ra i l road  is  the  Southern 
Pacif ic ,  20 miles south of Middletown at  Calistoga. Four S ta te  Highways, 
a l l  two lanes wide and winling, and with summit e levat ions  from 1,521 t o  
2,400 fee t ,  connect the  county t o  maJor urban centers .  Sccordary roads 
r ad i a t e  i n t o  t h e  surrounding countryside. Portions of old Highway 29 
have been replaced by a freeway. 

Through vehicular t r a f f i c  across Cache Creek c u t l e t  channel i s  afforded 
by the  Ifighuay 53 bridge. The old Highway 53 bridge, a s ing le  span 
s t ruc ture  located about 1/2 mile downstream of the  new highway 53 bridge 
a l s o  remains i n  use. A woalen t r e s t l e  bridge, a b m t  1/4 mile d m t r e a m  
of the  lake connects t he  north side of the  channel t o  t he  Anlerson Marsh 
area .  



Two private a i rpor t s ,  one mar M e p o r t  and t h e  other  a t  Lower Lake, pro- 
vide pr ivate  and. charter  f l i g h t  service.  

In the  lower portion of the  basin there  is  an excel lent  t ransporta t ion 
system. Two ra i l roads  serve Yolo County. The Watts Wodland Municipal 
A i r p o r t ,  located 4 miles west of Woodlond and near Cache Creek, provides 
f a c i l i t i e s  fo r  executive a i r c r a f t  a i r  cargo. The Sacramento Metro- 
pol i tan J e t  A i r p o r t  i s  located 8 miles e a s t  of Woodlatul, I n t e r s t a t e  5 
connects with S ta te  Route 13 fo r  d i r e c t  connection with I n t e r s t a t e  80, 
8 miles south of Wocdlard. I n t e r s t a t e  000 and 505 border Wocdlruul. t o  t h e  
e a s t  and west ard Sta te  Route 16 is the  major east-west road through t h e  
basin, para l le l ing  portions of Cachc Creek, Cache Creek i s  bridged by 
In t e r s t a t e s  5 ard 505, a number of county r o d s ,  and a spur of the  Southern 
Pacif ic  Railroad. 

Natural Rcscurce s , 

Xuch of the  land adjacent t o  Clear Lake i n  us& f o r  agr icu l tu ra l  Ixlrposes. 
I t  i s  primarily devotcd t o  production of pars, walnuts, a l f a l f a ,  ard 
pasture. Most of the  popllat ion i n  t h e  upper basin l i v e s  i n  proximity 
t o  Clear Lake. 

The uplard areas of the  upper basin a r e  s teep  and generally unsuitable 
fo r  agr icu l tu ra l  p r p o s e s  because of poor s o i l s  and/or lack of water. 
However, t h i s  zone has su f f i c i en t  natural  growth, including chamise, 
manzmita and scrub oak, and stawls of blue oak and Digger pine, t o  
support many species of game and non-game animals such a s  black-tailed 
deer, quai l ,  mourning doves, bard-tailed pigeons, gray foxes, bobcats, 
skunks, anl raccoons, The heron is an important w i ld l i f e  species waund 
Clear Lake. In addition, r a r e  spccies such as t h e  bald eagle,  peregrine 
falcon, r i n g  t a i l ed  cat ,  and ospery have been observed i n  t h e  uppcr 
basin. 

Clear Lake i t s e l f  i s  far from what i t s  name implies. Early records indi-  
ca te  t h a t  algae growth i n  Clear Iakc has been an objectional problem f o r  
many years. The a l g a l  blooms a r e  a r e s u l t  of t h e  natural  eco-system of 
t he  leke; however, t h e  e f f e c t s  of increased popllat ion and agr icu l tu ra l  
development hnvc aggravated the  problem and increased t h e  proportion of 
pol lutants  i n  t he  lake. Although t h e  cordi t ion of the  lake i s  obJection- 
able, it p rduces  one of t he  bes t  warm-water f i s h e r i e s  i n  the  S ta te .  The 
most important species t h a t  inhabi t  t h e  lake a r e  black crappie, hitch,  
b lueg i l l s ,  lnrgemmth black bass, and brown b u l l h e ~ d s .  The ephemeral 
flow of most of t h e  t r i b u t a r i e s  cannot support a stream f ishery, although 
these streams a r e  important spawning grourds f o r  t h e  hi tch.  

Vegetative cover of the  Cache Creek Canyon area  and higher e levat ions  i n  
this area var ies  a great  dea l  with slope exposure and elevat ion.  h dense 
chaparral cover typc, dominated by chamise, mnzani ta  and scrub oak occu- 
pies  more of the drainage area than any other cover type. Blue oek and 
Digger pine woodland occur on many of t he  lower slopes.  Craases occur as 
an understory i n  much of the  woodland a rea  and occasionally a s  a pure type 
of patchy d i s t r i bu t ion .  Sheltered north and e a s t  slopes a t  t he  higher 



elevat ions  often have plre stands of Doudns-fir 01. yellow pine. Canyons 
alld r i v e r  bottcras contain a l a rge  assortment of t r e e  and shrub species. 
The " f l a t s "  along Cache Creek i n  the  canyon w e  t h e  most productive deer 
forage areas i n  t h i s  reach. 

Species of w i ld l i f e  preoent i n  t h e  canyon men a r e  t h e  same a s  those found 
i n  t he  Clear Take area except t h a t  a herd of Tule e lk ,  mmbcring a b m t  
170, ranges throughout the  Cache Creek Canyon area.  The e l k  were t rans-  
planted from the  Tule e lk  herd of the  San Joaquin Valley. These e lk ,  
known a s  t h e  Colusn herd, a r e  an endangered spccies and are  perhaps t h e  
one environmental factor  more important than any other i n  the  basin. 
The s i z e  of t he  Colusa herd has been s tab le  f o r  several  years.  The 
marshy areas along Bear Creek and, t o  a lesser  extent ,  along Cache Creek, 
provide the  main source of summer forage fo r  t h e  e lk .  

I n  the  lower part of t he  basin below the town of Rumsey, the  major game 
animals consis t  of various species of wild fowl. Some small game and f u r  
bearing animals inhabi t  t he  area but t h e i r  na tura l  hab i ta t  i s  l imited.  
The f ishery i n  t h i s  reach i s  of minor significance since the  channel is  
d r y  most of the  year and the  adjacent land i s  i n  pr ivate  ownership. 

The maJor portion of t he  i r r i gab l e  land is  under in tens ive  cul t ivat ion of 
rw crops, f i e l d  crops, awl orchards. The pr incipal  row crops a re  sugar 
b e t s  awl tomatoes with a wide var ie ty  of other row crops of l esse r  impor- 
tance. Alfalfa i s  the most important f i e ld  crop. Almonds, English walnuts, 
arrl apr icots  a re  the  major orchard crops. The most important agr icu l tu ra l  
use of the  non-irrigated la rd  is fo r  production of barley and range. 

Human Resources 

Pornlation Characterist ics 

Lake County, with a t o t a l 1 3 7 4  population of 23,600, ranks 43rd i n  county 
popllat ion i n  t he  S ta te ,  From 1940 t o  1970, t he  res ident  p o p l a t i o n  
increased a t  a r a t e  of about 3 percent on the  average annually. The 
S t a t e  average f o r  the  same period was 3.6 percent anmal ly .  The current 
r a t e  of growth is  abcut 4.5 percent annually, with t h e  majority being i n  
a retirement group of 65 years or older. If istorical  popllat ions and 
dens i t i e s  f o r  Lake County a r e  summarized below: 

Resident Density In 
Y s  Porxllation Persons Per SQuare Mile 

Source: U. S. Department of Commerce, Burcnu of t h e  Census 



t- The seasonal population exceeds the  n u ~ l m r  o f  permanent r e s iden t s  during 
the  :.lemorinl Day t o  Labor Day vacation period.  An increase  o f  80,1700 
persons during the  months o f  June through August is estimated by the  
local  Chamber of Commerce based on repor ts  o f  r e s o r t s ,  motels,  r e s t au ran t s ,  
and records of  Chaml~cr o f f i c e s ,  

There a r e  no large  urban dcvclopmcnts i n  1,akc County. liowevcr, pos t  o f  
the urbanized areas a r e  locatecl aro~nld Clear  Lakc Rim, and two- t l~ i rds  
of  the county population l i v e  i n  these urhan centers .  Lakeport, the 
county s e a t ,  has the  l a r g e s t  population t i i t 1 1  3,490, w!~ilc Clear  J,aL,c 
Ilighlands-Clear Lake Park has the  heavies t  populat ion concentrat ion with 
5,800 permanent r e s iden t s ,  

Natural increases  a r c  a minus f a c t o r  i n  Lake County populat ion growth. 

Change i n  Natural Net Migration as  % of  
1 .July 1960 t o  1 J u l y  1970 Numbers Increases Migration Population Change 

Source: Ca l i fo rn ia  S t a t e  Department of  Finance 

The b i r t h  r a t e s  i n  Lake County a r e  lower than the  s ta twide  averages, a s  
is  the percentage of  young adu l t s  i n  t l~c  population. The l a t t e r  phenomena 
is  comnon among n i r a l  counties ,  where 1 i m i  tcd employment and cducat ional  
opportunit ies  encourage out-migration of young a d u l t s  t o  the  mctropol i t a n  
areas,  Lake is  the  number one county i n  Ca l i fo rn ia  i n  percentage o f  
population over 65 and number s i x  i n  the United S t a t e s  i n  county rankings, 
The median age i n  the  county i s  47.0 years ,  

The rac ia l - e thn ic  d i s t r i b u t i o n  o f  Lake County i n  1970 is presented i n  
the following tabula t ion .  

Racial-Ethnic Dis t r ibut ion  - 1970 

Spanish Language 
l h i t e  1/ -- R l  ack - o r  Surname Other - 

Lake County 92,4% . 2% 4.5% 2.9% 

1/ Excluding Spanish language o r  surname - 
Source: Derived from 1970 Census of  Population and Housing 

The population o f  Lake County i s  comprised predominately of  wllitcs with 
92.4 percent a s  comparcd with 74.0 percent f o r  the  S t a t e .  The next l a r g e s t  
r a c i a l  o r  e t h n i c  group i s  composed o f  those r e s i d e n t s  with a Spanish 
her i tage ,  representing 4.5 percent  of the  cotmty populat ion as  compared 
with 15.5 percent f o r  the S t a t e .  Approximately .2 percent  o f  Lake County's 
population i s  black which is  s i g n i f i c a n t l y  l e s s  than 7 percent  t h a t  is 

r representa t ive  f o r  Cal i fornia .  



Yolo County had an ostimatcd 1974 population of  104,400 and ranked 27th 
i n  the s t a t e .  blucll of  the  rccent  population growth has  heen the  r e s u l t  
of  ne t  in-migration and has centered i n  the incorporated areas  o f  Woodland 
and Davis. Woodland i s  the only major population c e n t e r  p a r t l y  i n  tho 
basin with an ostimatcd pop~i la t ion  of 25,150 i n  1974. 

Tho following tabula t ion  shor~s h i s t o r i c a l  population growth f o r  Yolo County, 

Year - 
Resident Density i n  

Population Persons Pe r  Squaro t4ile 

Source: U. S. Dcpt. of  Comnerce, Bureau o f  Censl~s 

The following tabula t ion  described population change by source. 

Average Avc rag c 
Annual Annual 

Average Cligrat ion a s  
Annual 2 of  Population 

Year - Change Natural Increase tlct l l igra t ion  ~h an 

Source: Central  Vallcy Itcport 1973 

Tho county b i r t h  r a t e  i s  now below 2.1 clliltlrcn pc r  family. The mdinn 
age i n  the  county i s  yotmg a t  24.5 as comparctl rii th 28.1 f o r  the  S t a t e .  

,Is shown below, near ly  78 perccnt  of thc poplllation o f  Yolo Cotmty i s  white 
while f o r  thc  S t a t e ,  it i s  74 perccnt .  Tliosc persons w i t 1 1  a Spanis11 h e r i t a g e  
account f o r  16.7 percent  of  thc county's population a s  compared with 15.5 
percent f o r  Cal i fornia ,  About 1.2 percent of  thc  colmty population i s  
black while 7 percent  i s  rep resen ta t ive  f o r  the S t a t e .  

Racial-Etl~nic Dis t r ibut ion  - 1970 

Spanish Language 
IVhite 1/ -- Black - o r  Surname 0 t h e r  - 

Yolo County 77.9% 1.2% 16.7% 4.2% 

1/ Excluding Spanish language o r  surname. - 
Source: Derived from 1970 Census of  Population and Ilousing. 

liducation. There a re  d i f fe rences  i n  the  educational  attainment l eve l s  
of  the  upper and lower subbasins as the  following t abu la t ion  shows. 



% of :.lalcs S of  Fcmalcs o f  Tota l  
25Yrs .  o r o l d e r  25Yrs .  o r o l d e r  25 Yrs. o r  Older 
I1.S. Graduates 11, S. Graduates College Graduates 

Lake County 48.2 
Yolo County 60.7 

Source: 1970 Census of Population, General,  Soc ia l  and Economic Charac- 
t c r i s  t i c s ,  

Onc of  the 11iost serious problcm i n  1,akc County resulting from tllc r c l a -  
t i v c l y  low leve l s  of educational  attainment, p a r t i c u l a r l y  a s  regards t o  the 
high school dropout r a t e ,  is  thc  lack o f  a s k i  l l c d  labor force. I t  should 
be noted t h a t  p a r t  of the cxtrcmc va r i a t ion  bctwccn the  two cotmtics i n  
nwnbcr of col lege gradui~tcs  is due t o  t h c  loca t ion  of  t l ~ c  Universi ty of 
Cal i fornia  a t  Davis i n  Yolo County. 

Education s t a t  is t i c s  fo r  primary and secondary sys terns i n  both countics 
are shown i n  Taljle n-2. 

There i s  no o f f i c i a l  usc of Clcar  I,al:e by l o c a l  scllools i n  Lakc Coimty. 
1 , i m i  ted cx~>crimentat ion r c l  atetl t o  water  q u a l i t y  is pe r iod ica l ly  c a r r i e d  
out, but  t h i s  i s  not p a r t  o f  the  formal curricrilum. Port ions of  Cachc 
Creek a r c  widcly usctl f o r  s tudy by local  s c l ~ o o l s  and youth organizat ions.  
A f i e l d  t r i p  guide f o r  clcmentary sc l~oo l  teacllcrs i d c n t i f i c s  f ive  s i t c s  
along o r  within thc  creel: tiliich llavc spec ia l  n c r i t  a s  "natural  labora- 
tor ies ."  Thc s i t e s  a r c  on p r i v a t e  lcu~d, iu~d acccss rangcs from unrc- 
s t r i c t e d  t o  acccss sub j c c t  t o  ownor's perniission. 

Ilousing. 

Over 55'5 of thc  t o t a l  housing u n i t s  i n  1,akc Cotmty a r c  summer homes o r  
cabins. A study by the Lakc County Coordinating Cotmcil f o r  Overall  
Economic Dcvclopmcnt ind ica tes  t h a t  o f  a not  inc rease  i n  housing from 
1961-1970 o f  2,279 u n i t s ,  one-half wore sccond hones and not used f o r  
pcmancnt housing. Subdivisions crca ted  pr imar i ly  f o r  the bui ld ing o f  
seasonal homes have bcen i n  existence f o r  many ycars  i n  tho Clear  1,a);e 
area, Ilowcver, growth of both recreational and r e s i d c n t i a l  subdivisions 
I ~ a s  slowed i n  recent  ycars ,  Thc following d a t a  taken from the 1970 Consus 
of llousing i n d i c a t e  tho prcdominnr~cc o f  second homes, 

Tot a1 
Tota l  Tota l  Other Vacant Dwclling 
Oriner Rentcr For For Ycar Seasonal Ihit 
Occupictl Occupicd Rcnt S a l c  Around I,Iigrotory - - Inventory 

In addi t ion ,  the re  a r c  approximatcly 4,000 t r a i l c r  and mobilc hones, and 
mobile homc dcvclopmcnt leads a l l  new forms o f  housing. 



TABLE E-2 
E DUCAT I O::A.l, STAT1 ST1 CS 
Fa l l  1971 t o  Fall  1972 

: : k d i m  : : Tcachcr- : Avg. Ann. : Avg. Ann. 
: Elcncntary : Secondary : ?A Increase : Scilool Yrs.: ::o. : Pupil : Teacher : Expenditure 

School D i s t r i c t  : Enrollr.icnt : Rnrollrcnt  : o r  Decrease : Completed : Tcaclers : Ratio : Sala ry  : Per Student 

Yolo County: 

Esparto Unif ied 60 3 
\Joodland Gni f i cd  5,003 

J La'k County 
t 
w 
3 Sta te  iivcragcs 

Source: Cal i fornia  Schools Selec ted  S t a t i s t i c s .  



P Ilousing type is  d i s t r i b u t c d  as follows: 

Tota l  
Vacant Dwelling 

I,lobi l c  Scasonal I h ~ i t  
S ingles  1 h ~ l t i p l e s  Ilomes 1/ Iligratory Inventory 

1/ 'Ihc low nuunbcr indicntcd excludes mobile homes and t r a i l e r s  i f  vacant o r  - 
used only f o r  husincss o r  vacation purposes. 

Sourcc: I letai led llousing Charac te r i s t i c s ,  C a l i f o r n i a ,  1970. 

Quali ty,  condit ion,  and p r i c c  o f  hots ing  i n  Lakc Coumty var ies  from vcry 
low t o  high, Thc lack of zoning r e s t r i c t i o n s  has r c su l t cd  i n  lower q u a l i t y  
horns, in terspersed  with cxpcnsivc, high q u a l i t y  llomcs ,and mobile Ilomcs, 
and semi-permanent and vacation t r a i l c r s .  This  i s  p a r t i c u l a r l y  evitlent 
along Clcar  Lake r i m  and the  Clear  1,nkc o u t l e t  chmnc l ,  

In Lakc County Basin, 108 o f  thc  dwelling u n i t s  a r c  s t ~ b s t ~ m d a r d .  In 1.970, 
the n h c r  o f  dwclling umits i n  url)anizcd a r e ~ l s  i d c n t i  f i c d  as  ~111)s tCmdard 
was a\)out 5%. Thc est imated popula t io~l  l i v i n g  i n  substandard Ilousing 
s t r u c t u r e s  was 1,172. Tlic mcdian numhor o f  persons p c r  a l l  occtlpicd t n ~ i t s  
is low a t  2.1, which ind ica tes  t h a t  ovcrcrwding i s  not one of  thc  c r i t i c a l  
f ac to r s  i n  the  problcn o f  substandart1 Ilousing. Subs t mdard  housing is 
s c a t t c r c d  throughout the county, hut i s  morc conccntratcd i n  port ions o f  
thc  torins of  Clear LC&e llighlands, Clcnr Lakc Oaks, and t o  a l e s s o r  ex ten t  
i n  Lucerne and Lakcport, $!any o f  thc o l d e r  r c s o r t s  have been convcrtcd 
i n t o  apa r t r en t s  f o r  e l d e r l y  and r e t i r c d  persons on low fixed incomes and 
of ten  s u f f e r  from lack o f  r e p a i r s  ant1 maintcncmcc, Sui1)standard housing is  
randomly d i s t r i b u t e d  along Clear  1,akc o u t l c t  channcl. 

a l e  g r c a t c s t  pcrccntagc o f  homes i n  I.n!:c Cotu~ty uc rc  b u i l t  p r i o r  t o  1'160 
according t o  the  1970 census. Tlic following tdj111atio11 summarizes tllc 
d i s t r i b u t i o n  of  Lakc County housing 1)y yea r  of  c o n s t . r ~ ~ c t i o n .  

Year Structure Bui l t  P r i o r  t o  !"An- JQSO- 1 ?GO- 
1oll0 1949 1959 !\!arch 1970 

Percent of  To ta l  S t n i c t u r c s  20,s 10 ,9 26.4 37.3 

Sourcc: 1970 Census of llousing 

Ilcntals and r c a l  e s t a t e  p r i c e s  a rc  of  ,? s i m i l a r  rangc tllrougl~out tllc? cotmty, 
with tlic cxceytion o f  the Ci ty  of Ld:cport which runs about 5% l l ighcr than 
a l l  tlic o thc r  unincorporated towns i n  tlic? county. l'hc mcdian p r i c c  o f  a 
home f o r  s a l e  i n  1970 was S13,400. 'Illc cos t  of ncw llorncs has incrcnsctl 
d r a s t i c a l l y ,  as i n  thc r c s t  of  thc  s t a t c ,  

Tllc ovcrr id ing housing problem i n  t h i s  por t ion  of  tllc basin i s  tllc gap 
? bctwcen ~lcw housing cons tuc ted  and population inc rcascs  . Thc average 



r a t c  o f  avai1al)lc llousing has increased 2? per  year ,  c o n s i d c r d ~ l y  lower 
than the  populat in growth r a t c .  Also, the  l a rge  nund)cr of second homes 
has done notlling t o  replace  subst,and~rtl  housing. The high cos t  of  new 
Ilousing e l iminates  much of the  low incomc population. Furthermore, 
p r i v a t e  inves tors  have s h c n ~ ~ ~  no interest. i n  constrtlction o f  housing for  
low nnd moderate incomc fami l i e s ,  

The folloriing provides a count o f  dwelling u n i t s  i n  Yolo County as of 
1 Apr i l  1970. 

To ta l  
To ta l  To ta l  Other Vacant Dwelling 
Olincr Renter For For Year Seasonal l lni ts  

Occupied Occupied Rent Sale  Arouncl t l igratory - - I n v c n t o q  

Source: Detai led Itousing Cl larac ter is t ics ,  Ca l i fo rn ia ,  1970, 

Tl~c prcdornin,mt housing type i s  singlc-family r c s j  d c n t i a l ,  as  shown hclori: 

\'ac an t Tot a1 
bfol~i le  S C ; L S O I I ~ ~  h i e  11 ing 

Singles  ! lul t iples Ilornes bligrnt ory !Init Inventory 

Sourcc: Detai led Ilousinp, C l ~ n r a c t o r i s t i c s ,  Ca l i  f o n ~ i a ,  197n. 

IJul t iple u n i t s ,  as  percentage of  t!lc t o t a l  housing stock a r c  increasing.  

Tllc major c o ~ ~ c c n t r a t i o n  o f  lloulsing within the  lovrcr p a r t  oc tlic hasin i s  
foumd i n  IVoodlanrl, The mctlian p r i c e  asked f o r  a home i n  t h i s  area rvas 
$25,600 with p r i ces  t y p i c a l l y  higher i n  lVooc!lm~c', Tllerc arc! ~narked 
d i f ferences  i n  the  q u a l i t y  nnd adequacy o f  housing throughout the  lower 
basin.  With the exception o f  IJoodland, communitics \ i i t l l in the  l a ~ e r  bas in  
exceed the  cotmtywide average f o r  percentages o f  substandard Ilousing. 
Substandard u n i t s  range as high as 5.79 of  the t o t a l  ]lousing s tock,  It 
is est imated t h a t  382 houses wi th in  the  lower bas in  dcsignatctl townsitos a re  
subs twdard .  

As w i t 1 1  Lake County, a majori ty o f  Yolo County housing u n i t s  were con- 
s t r u c t e d  p r i o r  t o  1960. Ihe  folloriing t,?hullation summarizes t11e 1970 
d i s t r i b u t i o n  of Yolo County l~ousing u n i t s  by y e a r  o f  construction. 

Year s t r u c t u r e  b u i l t  P r i o r  t o  1940- 1950- 1959- 
1940 In49 1959 !larch 1070 

Percent of Total  S t ruc tu res  18.8 11.3 30,3 33.6 



Deve lopment and I3conmy 

Land Use, 

Lcss than 45'5 of the larid i n  Lakc County is i n  p r i v a t e  ownersliip, 'Tlw 
reminder  is held  by the  Federal govcnlrnent, c l i ic f ly  wi th in  the  Ilendocino 
National Forest ,  by tlie S t a t e ,  wliich Iias devclopcd only a small por t ion  
of i t s  holdings, and by l o c a l  governments, 

The upland arcas a r c  s t e e p  and genera l ly  u n s u i t a l ~ l e  f o r  d c v e l o p ~ c n t  o r  
ag r i cu l tu re  due t o  poor s o i l s  and lack o f  water.  I.Iining and lumbering 
i n  the  upland areas Iic2s decreased s td ) s t an t i a l ly .  

I r r i g a t e d  a g r i c u l t u r e  and urban dcvclopnent , wl\icl\ comprise l e s s  than 10% 
of the  land use, a r e  genera l ly  concentrated i n  the  areas nea r  Clcar  1,ake. 
Urban development i s  concentrated along the  approximately 100 miles of 
lake shore l ine .  About 33 miles o f  t h i s  i s  developed f o r  water  associa ted  
rccrca t ion  and permanent o r  summer homes. 

Along the Clcar  Lake o u t l e t  channel, scnt tcrc t l  r e s i d e n t i a l  and r e s o r t  
dcvclopmcnt occurs on the north s i d e  o f  the  creek from Clear  Lake t o  
approximately ?2 mile c a s t  o f  tlie lligliriay 53 br idge ,  Two r e s i d e n t i a l  pockets 
a r c  found 011 the soutli s i d e  of the  cl imnel ,  one extending from tlie Ilighway 53 
bridge downs tream f o r  approximately !r mile,  and the  o the r  located approxi- 
mately 3/44 mile downstream of  t h i s  f i r s t  dcvclopmcnt. ,md 
pastureland c o n s t i t u t e  tlie remaining land uses along the o u t l e t  channcl, 

Otlier than the  r e l a t i v e l y  f e r t i l e  lands along tlie tributaries i n  Long Valley, 
Indian Vallcy,and Bear Valley, the  land downstream o f  Clear Lake i s  genera l ly  
mountainous a i d  cco~ionica l  l y  unproductive, 

Lands downstrean o f  Clear  Lake o u t l c t  dam and adjacent  t o  and ~ i i t l l i n  Caclie 
Crcek channcl a re  f o r  the  most p a r t  p r i v a t e l y  owned. The Bureau of  Land 
blanagemcnt docs cont ro l  somc 23,000 acres  o f  p u l ~ l i c  land i n  thc  mountainous 
Cache Crcek Canyon por t ion  of  thc  basin.  

In the  Capay Valley, primary land use i s  a g r i c u l t u r a l ,  with a propondcrance 
of  orchards. The small r u r a l  towns o f  Rumsey, Guinda, Brooks, and Capay a re  
located along tligllway 16 which cxtentls tlirougli the  Capay Valley. There is 
growing r e s i d e n t i a l  dcvclopment s c a t t e r e d  tlirough t h e  f o o t h i l l  a reas  o f  
t h i s  va l ley ,  

AS one dcscends t o  tllc f l a t  lands i n  the  lower por t ion  of the  bas in ,  the  
na jor  por t ion  of i r r i g a l ~ l c  land i s  ia~tlcr  in tens ive  c i ~ l t i v n t i o n  o f  row crops,  
f i e l d  crops, ru~d orcllards. PIon-irrigated land i s  use.! f o r  gra in  protluction 
and grazing lcand. In t h i s  s e c t o r  of  the  bas in  a r c  t11c small t a m s  of 
Esparto and Yolo, and thc  l a r g c s t  c i t y  i n  thc  Clear  Lake-Cache Crcek 
Basin, iyoodland. 

Gravel ex t rac t ion  i s  the  most s i g n i f i c a n t  land use within thc  creek channel, 
with nine p lan t s  currently i n  operat ion from the  bladison Bridge t o  Yolo, 



of t i ~ c  3,600 ncrcs witlrilr tlrc Cache Crcc); S e t t l i n g  llasin, 80'; is used CI 
so le ly  fo r  agr icul ture .  'ilic rcmai~ltlcr i s  covcrcd with nat ivc  vegetation ant1 
provitlcs valua1)lc w i ld l i f c  1inl)itat. Plowage casamcnts wlrich pcrmi t passage 
of f l o o d f l a ~ s  !lave 11een purcl~ascdftomlnntlor~ncrs within tire s c t t l i n g  basin 
by tlrc S t a t e  Rcclaniatio~r Uoartl. 

Property Values. 

Propcrty valucs i n  the Clcnr IA:e area Ilave 1)ccn tllc r e su l t  of tlcrnal~cl nntl 
local  governmental policy.  Local govcnrricnt has bccn re luctant  t o  apply 
controls  t o  land use. Altl~a~lgll zoning is current ly  underway, t o  date  only 
a small port ion of the land has been zonctl f o r  s p c c i f i c  r c s i dcn t i a l ,  
comncrcialt o r  agr icu l tu ra l  uses. Tlrsrefore, property valucs a rc  extremely 
s c ~ r s i  t i v c  t o  the i n f l a t i o ~ l a r y  prcssurcs of  speculat ion and the dcf  la t ionary 
darrgcrs of non-directed clcvclopnent. 

I,akc frontage is  the  most dcs i rab lc  i n  the arca ant1 the higllcst priced. 
Lakc frontage s e l l s  f o r  $200 t o  $350 a front  foot ,  Property values arountl 
Lakcport ,and tlrc southern s i de  o f  thc 1nL.c tend t o  bc higher than i n  t11c 
r e s t  o f  thc basin. Along Clear Lake ou t l c t  clrarncl l o t s  s e l l  f o r  al~out 
$250 a front  foot. 

Agricultural  land values a r c  comparativcly high. Pear land i s  consitlerctl 
t o  be tllc prime land i n  tllc county and ranges from S1,200 t o  $1,300 per 
acro, I)ry farm land s e l l s  from $800 t o  $1,000 pe r  ncre. This value seems 
high 'as dry land farming i s  generally no longer ccononically feas ible  i n  
t h i s  arca. I t ,  t l lcreforc, can be assumotl tirat buyers c i t h c r  intcr~tl  t o  
improvo the land fo r  in tensive  agricul  tu rc  o r  develop i t  f o r  rccrcat ional  
o r  rcs idcn t ia l  use. Pasture laid s e l l s  f o r  about $150 t o  $300 pcr  acrc. 

Indus t r i a l  proper t ies  rango from $359 t o  $2 ,Sn0 per  acre.  

Property is generally i n  grcnt dcrnand i n  tlrc lowcr C R C ~ C .  Creek arca  
and values a r e  co~rsequently r c l a t i vc ly  I~igll.  Tllc cxccptions a rc  thc small 
rura l  towns, where l o t s  a re  not generally as tlcsirnblc and supply excecds 
demand. Ilighcst property values f o r  a l l  catcgorics o f  land use ;Ire found 
in  tlrc lvoodland area. 

Thcrc is a high dc~nancl f o r  rura l - res ident  i a1  s i t c s  outsicle c s t a l~ l i shed  
urban areas,  Tllcrc has  1)ecn an especia l ly  dramatic increase i n  propcrty 
values i n  the Capay Valley area  s ince  1970. t!ost of t h i s  has rcsltlted 
from parcelling of  pasture and foo th i l l  l,urc!s i n t o  rancliettc type t1cvclol)- 
rncnt. Tlrcre is  no land i n  the Capay Valley, otlrcr than s t c cp  rnngcland, 
w l ~ i c l ~  s e l l s  f o r  l c s s  than $750 an ncre md land suita1)le f o r  Ilomcsites 
would generally rtul a t  l e a s t  $2,000 p e r  acre. 

The highest  pricccl agricultr lrnl  land i n  tllc bas in  i s  formd north anc! 
soutll of IVoodland, and averages $2  ,f lOlr per  ncre an(! tip. A p r i c ~ ~ l t l ~ r n l  
land within the s c t t l i n g  1) ' s i11  has hccn vnli~cri a t  ,000 pc r  acrc ,  with 
na t ivc  vegetation valued a t  S 300 per  acro. 12g~icr i l tura l  land tl~rouglroi~t 
tllc remainder of  the basin averages $1,590 an acrc  f o r  C l s s  1 and I1 
s o i l s .  Acreage s t l i table  f o r  dry land farming and f i e l d  crops w i l l  range 



f ron  $600 t o  $C00 pcr  acre .  9angclnncl avcragcs al\out '17q pcr  ncrc, 
Xgricultural  land along Cachc Crccl: with grnvcl r i g h t s  averascs a l~out  
$2,000 per  acrc ,  Scvcral  gravel p lan t s  havc been a c t i v e l y  htrying up sand 
and gravcl rcscrvcs which w i  11 providc c x t r a c t a h l e  mater ia l  f o r  the next  
30 years.  llottom lands within tlic crcck,  \rit l \out gravel  r i g h t s ,  a r e  valucd 
a t  about $200 pcr  acrc .  

Indus t r i a l  propcr t ics  i n  Woodland liavc bscn so ld  i n  rangcs from $6,500 t o  
$15,000 pcr  acre. 

Personal Income. 

At thc c losc  of 1973 i t  was estimated tha t  mcdian family incolilc i n  thc  Clear 
Lake area  would rcach G5% of the s tatcvridc average. Itowcvcr, tllcrc 
havc bccn s u b s t a n t i a l  gains i n  pcrsonal incomc dur ing tllc l a s t  two tlccades, 
The mcdian incomc o f  a l l  f a n i l i c s  wi th in  tllc bas in  i n  1070 was $6,551, a s  
comparcd t o  tllc Ca l i fo rn ia  averagc o f  $10,732. Pc r  c a p i t a  incomc i n  1970 
was $2,772. Pcrsonal incone by sourcc i n  1971, was as  f o l l u ~ s :  ( i n  
thousnnds of  do1 l a r s )  

Wages 8 Othcr Labor Propr ie tors  Propcrty Trans f c r  
s a l a r y  - Incomc In conc 1ncome Payncnts - l'ot n l  

Sourcc: 1970 Ccnsus o f  l'opulation, Socia l  ant1 Econonic C l ~ n r a c t c r i s t i c s .  

An unusually Iligh pcrccntagc of  i n c o m  is derived from t r n n s f c r  paynents, 
Social  Sccur i ty  paymcnts rcprcscnt  t!lc l a r g e s t  por t ion  o f  t h i s  sourcc,  
In 1372, 6,773 persons co l l cc tcd  $813,000 monthly o r  :'.9,828,000 n n n ~ ~ a l l y .  
I l a ~ e v e r ,  35% of s o c i a l  s e c u r i t y  recipients a r c  bclow thc poverty lcvcl .  
The second l a r g c s t  a l loca t ion  o f  t r a n s f e r  paymcnts i s  f o r  public nss is tancc .  
In 1972, there wore 2,392 publ ic  aid r c c i p i c n t s ,  

Rural n o n - f a n  incomc p c r  family i s  lorlrcr than t h c  countplritlc avcragc, 
altllough r u r a l  f a m  is s u l ~ s  t a n t i a l l y  Ilighcr than t h c  average, !Icdian 
family incomc is I l ig l~cs t  i n  thc  1,akcport a r c a  and lotlest a t  Clcar  Lakc 
Ilighlands . 
The median inco~nc of a l l  fami l ies  of  Yolo Co~mty i n  1970 was $9,482 as 
compared t o  thc Ca l i fo rn ia  averagc of  $10,732. Per  c a p i t a  incomc i n  1970 
was $2,990. Pcrsonal incomc by sourcc was as  follows i n  1970: ( i n  thou- 
s,mds of do l l a r s )  

Kagcs 6 Othcr Labor Proprietors ' Propcrty Transfer  
S a l a r i e s  I nconc 1n cornc 1ncomc Payncnts Tota l  - 

Sourcc: 1970 Ccnsus of Population, Socia l  and Economic Charactcr is  t i c s ,  

liagcs f o r  a l l  non-agricultural  occupations a r c  bclott S t a t e  nvcrnges. 
However, farm rnanagcrs and farm lnborcrs  rccc ivc  annual wagcs h i  g1:cr than 



the C a l i f o n ~ i n  average. Pcspitc t l i is ,  agr icu l tu ra l  employees a r c  second 
only t o  women as the lowest income group i n  the area, Self-employed 
farm incomc is a l so  considerably lower than tlic avcrage family incomc i n  
the area,  

In contras t  t o  the Clear 1,akc arca,  t rans  f e r  payments mnke y) only 
'about 10% of  personal incomc tlis t r ibut ion.  Anong soci  a1 sccur i  t y  rec i -  
p ients ,  8.3% are he lor^ the poverty lcvcl , Ptil, l i c  a id  rccipicnts  receivc 
a largc  sharc of tllc t r ans f e r  payments, ant1 in  1973 there  wcrc 4,207 
recipients  in the county. 

Income levels  arc  deprcsscd i n  the rural  comuili t ics of t!\c I ~ a s i n ,  wit!i 
rsclfarc recipients  numbering 111) t o  7% of t!rc community, Average incoric 
levels per  f 'mily i n  1370 ranged from <9,635 i n  \Joodlc~d t o  $3,900 i n  Capay. 

Employment and J,abor Pollcc. 

Lake County cnq)loyrr,ent Ilas I~cen cllaractcrj zed by r e l a t  ivcly  s low growth i n  
numbers of ncvt jobs and by a general lack of employment oppor t~n l i t i cs ,  
Illc r a t c  of tnlcr.~ployment fo r  the pas t  trro tlccadcs has becn s ~ l b s t a n t i a l l y  
higher than s t a t e  o r  na t i o~ l a l  averages fo r  the same period. The  avcragc 
r a t e  of ~n~cq) loynent  i n  1972 was 11.496, comparcd to  12.6% i n  1971, 'ihcre 
i s  a l so  a high tlcgree of scasonal variat ion i l l  t?lis rn t c ,  !luring wintcr 
months, i t  i s  not iulcovunori f o r  uncqloymcnt r a t c s  t o  reach 16 t o  17  percent,  ". comparctl t o  4 to  5 percent i n  the peal: cml)loyncnt stmmcr months. !his  
r e f l ec t s  the dependence of tile regional ecol~orly on agr ic i i l t~ i rc  anrl t rade 
and service  jobs r e l a t i ng  t o  stnvner recreation.  

Corrmercial trade and scrviccs  represent tlic l a rges t  sotlrcc of cmploymcnt. 
This s ec to r  lras become increasingly important i n  thc t o t a l  employment 
picture,  altlrough the growth r a t c  has hccn slow, Rolativc employment i n  
agr icul ture  and food processing shows a g c n c ~ n l  decl ine  from 1950 t o  the 
present , 

Employmelrt charac te r i s t i cs ,  based on the 1370 census, arc  s l l a ~ n  i n  T'ablc 
B-3.  About 85% of the t o t a l  work force i s  employed within Lakc County. 



TADJ,E R-3 
Employncnt Characteristics f o r  Lakc County: 1970 

Employment s t a t u s  

Total  labor forcc  
Civ i l i an  labor forcc 
Civ i l i an  cmploymcnt 
Pcrccnt ~memploycd 

Industry of employcd persons 

Agriculture,  forcs  try, 4 f i s h c r i e s  
t h i n g  
Construction 
f.Icmufacturing 

Durable goods 
Nondurable goods 

Transportat ion,  comnunications, F, 
s a n i t a r y  se rv iccs  

l f l~olcsalc and r e t a i l  t rade  
Finance, insurance, b~ l s incss ,  r( 

r c p a i r  se rv iccs  
Profcssional  ,and r c l a t c d  sc rv iccs  
Publ ic  administrat ion 

Total cnploycd 5,793 100.03 

Sourcc : 1970 Ccnsus o f  Population, Gcncral Soc ia l  and Econopic Cllarac- 
t c r i s  t i c s .  

In Yolo County t l ~ c r c  has been considcrnl>lc in t lus t r i a l  expansion and d iver-  
si f i c a t i o n  i n  bas in  employment i n  thc pas t  f ive  ycnrs ,  flortever, a g r i c u l t u r e  
remains the most important influoncc on the labor  market. Employmnt i s  
consequently scasonal but  l e s s  s o  than i n  p r i o r  ycnrs ,  Tlle most se r ious  
unemployment problcrs  occur i n  thc r u r a l  a rcas  during tllc r i in tcr  ~nonths. 
Unski 1 lcd workers gcncral l y  a rc  i n  su rp lus  througl~otit  tllc year.  

Ernyloymc~~t i n  a g r i c ~ ~ l t u r c  is declining , while cmploymcnt i n  mml~~fnctur ing ,  
govcmment, and s c r v i c c  and t rade  categories a r c  incrcas ing,  Employment 
characteristics f o r  1370 a r e  shown i n  Table B-1. 



Employment S ta tus  

Tota l  l'abor forcc 36,517 
Civ i l i an  labor  forcc 3G, 334 
Civ i l i an  Employment 33,786 
Pcrccnt llnemployed 6 . 3  

Industry of cmyloyed pcrsoils i.4 tml, c r --- b:, Llis t r i b u t i o n  

t lgricul ture,  forestry,  4 f i s h e r i e s  
blining 
Construction 
t lanuf ac tur ing  

Durable goods 
Non-dur& l e  goods 

Transpor ta t io~ l ,  communications,F, 
s a n i t a r y  se rv ices  

If l~olesalc and r c t a i l  t r adc  
Finance, insurance, busincss, 6 

r e p a i r  sc rv ices  
Professional  and r e l a t e d  sc rv iccs  
Publ ic  administrat ion 

To ta l  cmployed 33,786 100.0 

Sourcc: 1970 Census of Population, General Socia l  and Economic Charac- 
t e r i s  t i c s ,  

Approximatcly 67 perccnt  of  thc  work forcc  i s  cmploycd \ i i t h i n  Yolo County. 
Tlrc second larges  t ccn te r  of employment i s  thc  Sacramento I~lctropoli tan 
Arca, The majori ty o f  a l l  i n d u s t r i a l  riorkcrs a r e  tmionizcd with l e s s c r  
represcnta t ion  among the  r c t a i l  s e r v i c e  ant1 t r ade  ca tegor ies .  Agr icul tura l  
workers a r e  genera l ly  non-union. S k i l l c d  l a l ~ o r  i s  i n  good strpply. Thcrc 
a r e  a l s o  a la rge  nwnber o f  profess ionals  duc t o  the  presoncc of  tllc Univcr- 
s i t y  of  Ca l i fo rn ia  a t  Davis, 

Business and I n d u s t r i a l  Act iv i ty .  

Business i n  Lake County is t y p i c a l l y  small ,  aqncr-opcratcd, and employs R 
l imited n~m~ber  of  outs idc  omployccs, with an increase  i n  p a r t - t i n e  he lp  
during the pcak sunmer months. Large chain s torcs  a r e  almost nonexistent  
and the n a t i o i ~ a l l y  franchised res tau ran t s  t y p i c a l  of  many r e s o r t  a reas  a r c  
not reprcscntcd. In thc  r c s o r t  a reas  amtmd tllc lakc rim, s t r i p  development 
is thc ru lc .  Lakeport i s  the  busincss ccn tc r  of  the  bas in ,  with a marketing 
area population of  12,000. 

Thcrc i s  l i t t l e  indust ry  i n  t l ~ c  bas in ;  thc l a r g e s t  p l a n t s  a r c  associotcd 
with tlle processing ant1 packing o f  pears  and ~ i a l ~ ~ t ~ t s .  T I IC~C are a t o t a l  
of  40 small nanufacturing firnls i n  thc cotnlty; the avcragc cm~ill'loys 1 t o  



2 pcrsons. Tlicrc arc  al)proxil7at.cly 6,SnO acrcs  o f  p o t e n t i a l  in t lus t r i a l  
land zoncd uu~c lass i f i cd ,  opcn t o  unllinited t ~ s c s  ~ l c l  p r i v a t e l y  o!rncd. 

U u s i ~ ~ c s s  has grown firatlually, r:i t l ~  no bi.8 pc;il: pcrioc!~. ' n ~ c  two major 
conncrcial cn te rp r i scs  i.n tllc has in  a r e  rccrcnt ion  and ngr icul turc .  0 t h c r  
major typcs o f  busincss and indust ry  i n  1973 wcre r c a l  c s t a t c  ($10,000,000) , 
construct ion ($6,000,000) , and aggrcgatcs a r t 1  n~at  c r i a l s  (6 1,500 ,OW). Toial  
taxable s a l c s  i n  1973 wcl-c $48,929,000. 

Iqoodland i s  tlie bulsir~css a!~d i n d u s t r i a l  11111) i n  the v i c i n i t y  of t:ic 1ol;cl' 
pa r t  of  t11c 1)asin. I t  providcs goods and s e r v i c e s  f o r  i t s  mln pol)nlation 
as vlcll as f o r  the sul.roiuirling r u r a l  areas.  '111~ laCain s t r c c t  o f  !':oodla~~d 
has t radi t io l la l ly  bccn tlle cen t ra l  b ~ ~ s i n c s s  d i s t r i c t ,  a11d cons i s t s  o f  
a nm,bcr o f  r c l a t i v c l y  s n a l l  I)usinasses o f  tllc sc rv iccs  and tratlc typc, 
as r ~ c l l  as a ~iwnber of rImjor balking b r m ~ c l ~ c s .  'Ihcl-c arc three major 
shopping c c ~ r t c r s  wi th in  tlic c i t y  limits ant1 tllcy a r c  a1)sorhing an ilrcrcasingly 
largc  sharc  o f  the  a r c n t s  r e t a i l  sn lcs .  

Althougl~ tllcrc a r c  a growii~f: nronl~cr o f  ln rgc r  discount  s t o r c s  locat ing  
i n  the shopping centers  , the  average busincss rcmains small ,  is gencral  1 y 
wncr-operated,  and r e t a i n s  a sniall number o f  pcrmancnt c q ~ l o y e c s .  

'191~ otllcr r u r a l  c o m u n i t i c s  i n  tllc lowcr por t ion  o f  the  bas in  liavc o r~ ly  
very l i m i  tcd  busincss c s  tabl i s l l~nor ts ,  r~hicll  a r c  farm r c l a t c d  o r  providc 
such csser r t ia ls  as gas ,and g roce r i e s ,  Of t l ~ c s c  communities, Esparto lrns 
tho grea tcs  t nunbcr o f  busincss and s e r v i c e  f a c i l i t i e s ,  w l r i  l c  tllc otlrcrs 
havc genera l ly  shown n dcc l inc  i n  tho number o f  buisincss os tabl i s l i r~xnts .  

T,axablc r c t a i l  s a l c s  i n  Yolo Cow~ty i n  1973 wcrc $260,534,000 with 
$72,751,000 rcportetl  f o r  t l ~ c  Ci ty  o f  Wooc!lantl. 

blanufacturing i s  rapid ly  advancing i n  the  I'loodland area. Thcre a r c  431 
acrcs zonctl i n d u s t r i a l  wi th in  the  c i t y  limits, Thc hulk o f  t h i s  dcvclopmcnt 
rndia tcs  nortli and ons t  of I'loodlmlcl. bleasurctl I)y employment and payro l l s ,  
food processing accounts f o r  two- t h i  rds o f  a l l  mcanufacturing, ' i l~erc  is, 
Iiowcvcr, R growing number of  non-agr icul tura l ly  o r i en ted  indus t r i c s .  Thcse 
cs tabl i shncnts  a r e  i n  tlic small t o  ncditm s i z c  range. Tlicrc is  no i l i d t ~ s t r i a l  
a c t i v i t y  in  t h e  r u r a l  arcas.  

Ilincral production, nlthough not import ant i n  corp)arison t o  s tatcwiclc averagcs , 
is on thc  increase.  Gas production i n  1972 was 8,011,216 n c f ,  valucd a t  
$2,519,274 compared t o  5,741,234 mcf i n  1971, valued a t  C1,8.37,200. Cacl~c 
Crcck suppl ies  the bulk o f  the  sand ant1 gravcl  for  cons t ruct ion  i n  t h c  county. 
In 1970, sand 'and gravcl pl-odiiction was val~tctl  a t  $4,050,276, Thcrc a re  
nine organizat ions cul*rcntly operating i n  Cacl~c Creek. 

In tlic Clcar J.,?kc nrca,  a g r i c ~ t l t t l ~ c  is crcccdcd only by rccrca t ion  i n  
i ts contribiition t o  tlic a r e a ' s  cconomy. In 1973, t h e  gross value of  ngri-  
cu l tu ra l  protluction was $22,155,000, 



Lakc Cotmty, which contains v i r t u a l l y  a l l  the  a g r i c ~ ~ l t u r a l  land i n  thc  
Clcar  1,akc arca ,  has only about 18% f c r t i l c  a g r i c l ~ l t u r a l  land, the  
r e s t  ranges from marginal t o  non-productive. Jntcns ivc  farming i s  gcnc- 
r a l  l y  r c s  t r i c t c t l  t o  thc lcvc 1 va l  ley lancls su r ro~mding  Clcar  1,al:c. Agri - 
c u l t ~ t r c  i n  tllc r c s t  of  thc arcn i s  l imi tcd  t o  dry pas ture  w i t 1 1  only r?j.nor 
amounts of i r r i g a t c d  croplrultl. 17ie mountain larltls a r c  s u i t d , l c  mainly 
f o r  ratlgcland, 

Today over h a l f  the a rca  lmdcr cu l t iva t ion  i s  i n  ordlarcls, the  rlnin crops 
being ])cars and walnuts. Tlicsc tno crops n c c o ~ u ~ t  f o r  ovcr 70t; of  tllc 
t o t a l  value of  a g r i c u l t u r a l  output.  Pcar orchards,  due t o  t h e i r  much 
higher  cconomi c r c tu rn ,  a r c  r cp l  acing rnnny o f  the marginal walnut orchards. 
A major addi t ion  t o  the a g r i c u l t u r a l  sccnc has bccn thc  introcluction o f  
wine grapes, 

Agricultural  Prcservcs undcr tho IJill ia~nson Act a r c  now i n  cxccss of 
33,000 acres .  In 1971 thc rc  rvcrc a t o t a l  o f  804 farms, and land i n  farm 
t o t a l s  180,905 acrcs .  Total  cropland l ~ a r v c s  ted was 26,105 ac rcs ,  and 
i r r i g a t e d  land to ta l ed  19,744 acrcs.  

In tlrc lower p a r t  of  thc bas in ,  Yolo County i s  thc lcading cour~ty i n  
tcnns of  gross rcvcnue from agi*iculturc i n  the  Sacramento Valley. In 
1974, tllc valuc of  a l l  Yolo County crops was C214,436,150. lluclr of  the 
wes t c r ~ i  port ion o f  tlic a rca  is  composed of  r o l l i n g  t c r raccs  ancl s t c c p  
uplands which a r c  used f o r  d ry  farmed gra in  o r  rango clcpending on slope.  
flit re~ilainder o f  thc  bas in  cons i s t s  o f  ncnrly l eve l  a l l u v i a l '  fans,  
f lood p la ins ,  and bas ins  wlliclr a r c  in tense ly  cu l t iva tcd .  Farm lands wi th in  
the  s c t t l i n g  basin a r c  l e v c l  nncl cxtromcly r i c h  s i l t y  r i v e r  bottom land, 
Tota l  i r r i g a t c d  acrcage i n  tllc Cacho Crcck arca  is  cst imatcd t o  bc 
about 98,000 acrcs ,  P r inc ipa l  crops a r c  orchards, a1 f a l f a ,  sugar I)ccts,  
and tolnatoes. Ricc has decl incd i n  inportancc,  bu t  is s t i l l  cxtcns ively  
grown i n  tllc Caclie Creek S c t t l i n g  Basin, F ie ld  crops and truck crops 
a r c  a l s o  grown within the  s c t t l i n g  basin.  

Recrcation. 

Recrcation i s  t11c kcy componcnt i n  thc s o c i a l  ant1 cconomic v i t a l i t y  of thc  
Clcar  Lakc subbasin. Recreation usc is c s t i n a t c d  a t  2.5 mi l l ion  v i s i t o r  
days annually, w i t 1 1  an cst imatcd gross cxpcnditurc of  -30 mil l ion  d o l l a r s ,  
17ic cxce l l cn t  wann water  f i she ry  i s  thc  cllicf a t t r a c t i o n ,  

Thc rccrca t ion  indust ry  docs facc a n w l ~ c r  o f  problems, howcvcr. ?!my 
o f  tho r c s o r t  u n i t s  along tlic lakc sl iorcl inc vtcre b u i l t  i n  thc  1930's i n  
a t o t a l l y  d i f f e r e n t  r cc rca t ion  e ra .  A r c s o r t  t y p i c a l l y  cons is tcd  of  a 
s n a l l  number of  u t i l i t a r i a n  cabins wllcrc a f 'mily would comonly spend 
t h e i r  c n t i r e  annual summer vacation. 'fllcsc r c s o r t s  no longcr f i t  tlic 
r ec rca t iona l  prcfcrcnces o f  a more a f f  ltlcnt and mobi l c  population. Rc- 
crea t ion  vehiclcs a re  thc  nc\r order  o f  tho clay, and t l ~ c  v i s i t o r  is l i k c l y  
t o  spend a few days a t  most a t  tllc lakc l ~ c f o r c  moving on t o  ncw arc~as,  
Thcsc o lde r  r e s o r t s  a r c  now morc t y p i c a l l y  pcrmancnt r e n t a l s  occupied by 
pcnsioncrs and s i n g l e  persons. The few ' ldcl t~xell  motels w i  tll f u l l  f a c i  li t i c s  
a r e  i n  dcmand f o r  the e n t i r c  scason. ?Ire morc ab~n~clru~t  supply of  no tc l s  



? with only a few units and lirnitcd alncnitiss f rcqucnt ly  a r c  marginal opcra- 
t ions ,  Overnight parks f o r  r cc rca t iona l  vehic les  ant1 camping a r c  increasing.  

Thcre a rc  a t o t a l  o f  197 r e s o r t s  containing 2,427 s l ccp ing  u n i t s ,  11 t r a i l e r  
parks with 2,009 s i t c s  and 64 canpgro~mds w i t 1 1  1,404 s i t e s  i n  tho Clcar  
Lakc arca. Thcre a r c  a l s o  125 f a c i l i t i c s  supplying g,asoline f o r  boats ,  
1348 p r i v a t c  docks and p i c r s ,  40 boat r m p s ,  15 beachcs, 7 boat r c p a i r  
sllops, and 26 marina s t ~ p p l y  s to rcs  . 
11s i t  r e l a t e d  t o  watcr dcpcndcnt uscs, r cc rca t ion  is <lividcd about equally 
betwccn thc north ant1 south halvcs o f  tlrc lakc.  

Clcar Lakc o u t l e t  c11;ulncl reccivcs I~cavy rcc rca t iona l  11sc during a l l  non t l~s  
whcn tllcrc is  goocl fislling. Tllc 5': n i l c  c l~anncl  is rcputcd t o  5 c  t!ic h e s t  
s t r c t c l ~  of  black I)ass f i sh ing  i n  Ca l i fo rn ia ,  Thc r e s o r t s  along t11c cllanncl 
a rc  goneral ly fill1 during thcsc montlls. Thc carry ing capacity o f  tllc channcl 
bascd on boating use is about 264 porsons. 

I t  is  estimated t h a t  algac i s  prcscnt ly  causing a loss  o f  a l ~ o u t  onc n i l l i o n  
a c t i v i t y  days of  r cc rca t ion  yea r ly  i n  tllc C lca r  I,,?l:c arca.  Tllc lower Clcar  
Lakc Ilighlands area  i s  most eutropllic,  w i  tll massive a1 gae blooms occurring 
througl~out nucll o f  tllc r cc rca t ion  scason, The uppcr aim a l s o  11as a 

.* s i g n i f i c a n t  sulnmcr and f a l l  bloom, ant1 the  p roduc t iv i ty  o f  the  (lul;s arm 
f a l l s  1)ctwcen t h a t  o f  thc  o the r  two anis .  

Recrcation i s  not a s i g n i f i c t l l ~ t  ccononic f a c t o r  i n  t l ~ c  lower Cncllc Ci.c~k 
arca. Thcre is a gcncral  silortagc o f  a l l  r c c r c a t i o n a l  f a c i l i t i c s  tllrougllout 
thc arca. The dcf ic icncy i s  most scvcrc i n  thc  unincorporated arcas.  
Tl~erc  a rc  no S t a t e  o r  ; Iat ional  Parks ~ 2 1 1 ~ 1  no privately owned pub l i c  rccrca-  
t ion  f a c i l i t i e s .  A p r i v a t c  country c l ~ h  is locatcd j u s t  soutll of  Cacl~c 
Crcck, bclow Airport  Ibatl. County and c i t y  f a c i l i t i c s  includc n park 
systcm i n  Irloodland ,mrl n 22 acrc park with ovcrnigllt  camping adjaccnt t o  
Caclle Crcck ncar  Guinda. The Burcau o f  !,and Elanagcmcnt cont ro ls  some 23,000 
acrcs which a rc  opcn f o r  publ ic  usc. This a r c a  is rugged and is uscd primari ly 
by h ikc r s ,  hunters ,  arid those with of f  road vclriclcs . 
Access t o  the Cachc Crcck Canyon botwccn Clcar  Lakc D s r a  and S t a t c  Ilighway 
16 a t  the Colusa-Yolo County l i n e  i s  vcry l imi ted ,  Whcrc Iiigllr~ay 1G 
parallels the  crcck t o  Riunscy Britfgc, cons idc ra l~ lc  r cc rca t ion  usc occurs; 
primari ly f i sh ing ,  canq)ing,and picnicking.  Bclow Il~unscy , acccss i s  lini tcd 
t o  scvcra l  locat ions  wllcrc pub l i c  roads cross  o r  reach the  crcck. :!ost of  
the  land i s  p r i v a t c  and posted, 

In tllc p a s t  f ive  ycars ,  llrvhite r+atclJ1 l ~ o a t i n g  on thc  IJortll Fork ant!  thc 
main stcm has grown cnomiously i n  11ol)ularity. Tllc North Fork i s  runn,?l)le 
i n  l a t e  Elarch i n  wet ycars ,  Dolinstrcnrn from t h c  North Pork, Cache Crcck 
is  boatable a l l  summcr duo t o  i r r i g a t i o n  water  rcleascd from Clcnr I.akc, 
The roach from Iligllway 16 t o  thc  R~miscy Rridgc i s  a f avor i t c  for  1:ayal:crs 
and canocis ts ,  Ilany loca l  peoplc f l o a t  t h i s  s c c t i o n  on i n n e r  t t h c s  and 
r a f t s .  Boating ILSC i n  t11c lolicr Ilort11 Fork and Cacllc Crcck from tllc :Iortll 

f' Fork t o  Rumscy is c s t i n a t c d  a t  2,000 t o  5,000 rcc rca t ion  days  nua ally. 



k~ important r c c r c a t i o ~ ~ a l  a c t i v i t y  t l ~ r o u g l ~ o ~ ~ t  tllc bnsin hclo\i Clear J,al:c 
Dcm is Iltmting f o r  dccr  ancl upl,md g'me l)ircls, A niunl~er o f  p r iva te  hllnting 
clubs lnaintain 1) l inds i n  tllc Cacl~e Creck Sct  t l ins  Basin. 

Psojcctctl Population, 

As projected by tllc Cal i fornia  S t a t e  nepartmcllt of  Pin,mcc and sllown i n  
Table D5, thc po]>ulation of La1:c County i s  cxllcctcd t o  incrcasc  from 13,E;clC 
i n  1970 t o  I;S,800 by 2035. This represents n conpo~md grolrt!~ rn t c  of  
about 1.71 pcrccnt pc r  ycar,  lihich i s  l e s s  t!lan tllc ! i i s to r ica l  r a t e  of 
about 2.5 pcrccnt pc r  ycar f o r  the last for ty  ycars.  Concurrently, t!lc 
po l )~~la t ion  of Yolo County i s  cxpccted t o  incrcasc from 91,783 i n  1370 
t o  273,900 by 2035. This rcprcscnts  n cor?polmc\ grorrth r a t e  of ,&out 
1.70 percent pc r  ycar,  whicll i s  much lcss  t!~an tlie l l i s t o r i c a l  r a t e  of 
about 3.4 perccnt pc r  ycnr f o r  the l a s t  for ty  ycars.  Population ~ rmt t l l  
i n  t l ~ c  urbanized ~ i t l  ur1)anizing arcas  of both counties i s  expected t o  
takc plncc a t  r a t c s  r l i ffcring Froni ra tes  a]q)l ical)lc t o  the cou~l t j es  as 
n r(r1iolc. Popl~lat ion ~rowtl l  along the pcr inc te r  o f  Clear Jake t r i l l  Fo 
limitctl by ava i l ab i l i t y  o f  spacc and bas ic  s c lv i cc  f a c i l i t i e s .  I t  is 
cstimatcd tha t  thc pcrimcter w i l l  support lcss  than twicc tllc prcscnt 
population, Incrcascd l cvc l s  i n  population on tllc urban f r inge  o f  13ootllantl 
a rc  cxl~ccted t o  follow cotultywidc trends s ince  tllc tilain t h ru s t  of rcs idcn t ia l  
expansion i n  the v i c in i t y  i s  away from t l ~ c  floml p la in .  

Population P r o j c c t i o ~ ~ s  fo r  Cali  fornia  
ru~d Lake and Yolo Countics (1985-2035) 

Lake County 31,600 36,500 r10,700 46,100 52,000 53, 'SO0 

Yolo County 133,000 161,100 137,600 213,300 241,500 273,900 

Cal i fornia  24,363,000 27,726,000 30,948,000 34,705,000 38,670,000 13,226,000 

Sourcc: Population projcct ions  fo r  1085-2015 by the Cal i fornia  S t a t c  Department 
of F i n a ~ c c ;  project ions  f o r  2025 and 2035 I)y the Sncrmcnto D i s t r i c t ,  Corps o f  
1:nginccrs. 

Pmjccted Incomc. 

Futurc income est imates for  Lake ar~d Yolo Counties arc  based on t!le 1372 OI3I:FS 
Projections made fo r  tlic Iiatcr Rcsourccs C o ~ o ~ c i l  by the U. S. Pcpartmcnt o f  
Commcrcc, I t  w a s  assuncd tha t  those projcct ions  mndc f o r  the non-StRA port ion 
of tlic Sacrailento I'iatcr Rcso~lrccs subarea vroultl bc gcncrally val id  for  1,ake 
County, whilc the  Sacranlcnto Standard :.lctropolitan S t a t i s  t i c a l  Area would be 
applicable t o  Yolo County. 

Ilrco~nc project ions  rclcascd by OBERS ind ica tc  that  pc r  cap i ta  personal income 
for  I.,akc County is cxpccted t o  i n c r  casc i n  tcrms of  1967 constant do l l a r s  



from $2,820 i n  1972 t o  $16,435 by 20.35. 'Illis level  o f  incrcasc roprcscnts  
an averagc annual growth r a t c  o f  abouit 2 . 3  pcrccnt ,  which is g r c a t c r  than 
the h i s t o r i c a l  r a t e  of about 1.9 percent  pe r  yca r  f o r  tllc 22 year  pcriorl 
from 1950 t o  1372, 

!luring t h i s  s a ~ c  22 ycar pcriotl, Yolo Cotmty cxpcricllcctl an avcl-ar,c nnnual 
r a t e  of  grorith of  1 .dl pcrccnt ,  Projcc t ions  by ORE!?,'; i  ntli ca tc ,  hor:.cvcr, tllat 
pcr  cap i t a  personal iilcolx! fo r  t!lc cotlnty i s  cxpcctcil t o  incrcasc  on n 1367 
constant t lo l la r  b a s i s  from % , 1 1 W  i n  ln72 t o  ?19,19/1 1>y '075, o r  nt  ,an avcragc 
annual growth r a t e  o f  allout 2.7 percent .  For comparison, pcr  c a p i t a  
personal income p ro jec t ions  f o r  Lakc ,and Yolo Coumtics and Ca l i fo rn ia  a r e  
shorrn i n  T a l ~ l c  B-6. 

Por Capita Pcrsonnl Income Projcc t ion  
For I,ake and Yolo Counties nnrl Ca l i fo rn ia  

(1985-203s) (1967 Do1 l a r s )  

Lakc County 2,820 4,150 5,.545 7,110 9,635 12,525 !.Gt43S 

Cal i fo rn ia  3,970 5,925 7,730 10,190 12,74n 16,100 20,275 

Source: C,ror.rtll r a t c s  f o r  1985-2035 atlol>tcd from 1372 Ol:11PS Projec t ions ,  
(a) Pcr  c a p i t a  income for  1972 fron Califoi-nia S t a t i s  t i c a l  Abstract.  

I'nployment Projec t ion ,  

Recent OBIIPS p r o j e c t i o ~ l s  in t l ica tc  tha t  t i ~ c  r a t i o  o f  Lhc c i v i l i a n  la!>or 
force  t o  populatioll w i l l  incrcasc  s l i g h t l y  i n  thc  f t ~ t u r c ,  Tllc r i s i n g  
pa r t i c ipa t ion  r a t c s  a r c  cxpectcd t o  r e s u l t  pr imar i ly  fron r i s i n g  employ- 
ment i n  the femalc scgncnt of  the  p o p ~ ~ l a t i o n .  Tliis increase  is c q ~ e c t e d  
t o  more than compensate fo r  tilo decl in ing rates of  p a r t i c i p a t i o n  by men i n  
the younger age groups clue t o  continuing cd i~ca t ion  ant1 by o lde r  age groups 
cluc t o  e a r l i e r  ret i rement.  

Table I)-7 shows p r o j  cc tcd  c i v i  l i a n  cmployncnt for Lake ancl Yolo Count i c s  
with a1 l o r ~ a ~ ~ c e s  made f o r  anticipatccl cllangcs i n  r c l a t i v c  labor p a r t i c i p a t i o n  
r a t e s  and i l l  r e l a t i v e  e~~~ploymcnt  r a t e s ,  



Pro jcctctl Civi l ian  Employmel~t In  
1,nkc and Yolo Counties f o r  1935-203s 

Population 3 1 , 6 ~ 0  3 6 , s ~  nn,7on 46, ~ n n  52,n90 w ,  con 
Part ic ipat ion Pntc, O; 38 32 Ar) 4 fl An A 1 
Civi l inn Cmployl~cnt l?,nn.q 13,970 1 ,  18,~.10 30,?nn ?,I,IW 
! lanrrfacturin~ Enployncnt , 'j 5 .l;n S , A n  5 -40 5.35 5.35 ! . 35 
;.lnnufacturing C~nplopent 66q 74' 3 7q ?R7 1,117 7 ,??r) 

Yo10 County 

 opt^ l a t  ion 1n3 ,o~n  161 , i n 9  1~7 ,hnn  213,300 341 ,snn 373 ,?0~  
Par t ic ipat ion Ratc, b 40 49 42 42 2 4 2 
C i v i l i a n  I'mployracnt 53,200 64,440 73,792 89,338 101,43q 115,933 
Ilanufacturing Employment , 20.1 19.3 13. 7 1s. 1 17.6 17.1 
i~Ia~~ufacturingEmploynient 10,693 12,43(1 14,734 16,'Gl 17,851 19,G72 

Sourcc: 1)opulation l>rojcctiolls by thc California S t a t e  Dcpartmcnt of Finance; 
par t i c ipa t ion  r a t i o s  adoptcd froril projection 1)y tho Rureau of I'conornic Analysis. 

In future  years t o t a l  clnploymcnt i n  Lake Cortnty is cxpccted t o  bc nose 
depcndcnt on conunci*cial tratlc and scrviccs  t l~an  i t  is a t  prescnt. Thcre 
shoul<l a l so  hc a stlbs t'mt i a l  incrcasc i n  govcrnment employment as more 
public education scrvices  a rc  offcred by tllc county, A reduction i n  
thc ar~iourlt of seasonal unemployment and a scdtlction i n  t l ~ c  alniral averagc 
r a t c  of tu~cmploymcnt i s  ant ic ipated as tllc cconomy becomes lcss  dependent 
on agriculturc.  

Civi l ian  cniployncnt categories i n  Yolo Cotulty rrhich can he cxpcctcd t o  
increasc nost arc local  govcrnment, fin'mcc, scrviccs ,  t r ade ,  construction,  
manufacturing, and S t a t e  govcnlrncnt. Future c i v i l i a ~ l  cmp1oyfi:cnt i n  Yolo 
County will r c l y  t o  a l c s s c r  cxtcnt on agr icul ture  which t r ad i t i ona l l y  has 
had high seasonal uncmploynient r a t e s  . 



SECTION C 
PROBLEMS AND NEEDS 

S t a t u s  of  Ex i s t i ng  Improvements 

Corps of Engineers 

In t h e  upper po r t ion  of  t h e  bas in  t h e  Lakeport Lake P r o j e c t  on S c o t t s  
Creek was au thor ized  f o r  cons t ruc t ion  by t h e  Flood Cont ro l  Act of 1965. 
The f i r s t  phase p recons t ruc t ion  s t u d i e s  were completed i n  J u l y  1973. 
The proposed l a k e  would have a s to rage  capac i ty  of 55,000 acre- fee t .  The 
f a c i l i t y  would be  opera ted  t o  provide f lood  c o n t r o l  t o  downstream a r e a s  
a long  S c o t t s  Creek and a degree  o f  f l ood  c o n t r o l  t o  C lea r  Lake, a municipal  
and i n d u s t r i a l  water  supply of 8,400 acre- fee t  annual ly ,  an i r r i g a t i o n  
water supply of 9,100 ac re - f ee t  annual ly ,  water  o r i e n t e d  r e c r e a t i o n ,  and 
f i s h  and w i l d l i f e  enhancement. Adjacent t o  t h e  S c o t t s  Creek Basin is t h e  
Middle Creek Basin where t h e  Corps of Engineers has  cons t ruc t ed  l evees  
f o r  f lood con t ro l .  The Middle Creek Improvement P r o j e c t  was au thor ized  
by t h e  Flood Cont ro l  Act o f  1954 and inc ludes  l evees  and i n c i d e n t a l  channel 
Improvements on Pliddle Creek, a channel  f o r  d i v e r s i o n  of Clover Creek 
overflows t o  Middle Creek above t h e  town of Upper Lake, l evees  on lower 
S c o t t s  Creek, and pumps f o r  d i scharge  of d ra inage  water  entrapped by p r o j e c t  
levees.  

I n  t he  lower Cache Creek Basin t h e  Corps of Engineers completed cons t ruc t ion  
of l evees  a long  Cache Creek i n  1943 a s  a p a r t  of t h e  Sacramento River Flood 
Control  P ro j ec t .  The Corps a l s o  completed the  i n i t i a l  phase of cons t ruc t ion  
of the  s e t t l i n g  bas in  i n  1937 under t h e  aame a u t h o r i z a t i o n .  The l evee  
p r o j e c t  provided f o r  a 20,000 c . f . s .  channel capac i ty .  I n  1961 the  l evees  
were r a i s e d  and extended about  3 mi l e s  upstream of  t h e  town of Yolo. The 
leveed channel c u r r e n t l y  has  a des ign  capac i ty  of  30,000 c .f .s .  w i th  3 
f e e t  f reeboard.  S ince  1937, a d d i t i o n a l  work has been completed on t h e  
s e t t l i n g  basin.  In  1940 a southern  l evee  was completed followed by con- 
s t r u c t i o n  of Cobble Weir i n  1944. Throughout t h e  p r o j e c t  l i f e  t h e r e  have 
been many readjustments  of t h e  t r a i n i n g  l evees  t o  make optimum use of 
t he  bas in  s torage .  The most r e c e n t  work, completed by t h e  S t a t e  i n  1973, 
was heightening of  t h e  Cobble Weir t o  provide i n t e r i m  sediment s to rage .  

S o i l  Conservation Se rv i ce  

Tho S o i l  Conservation Se rv i ce  has cons t ruc ted  two sma l l  dams, one on Adobe 
Creek and the  o t h e r  on i t s  t r ibu tary ,Highland  Creek. These r e s e r v o i r s  
provide f lood  p r o t e c t i o n  t o  t h e  f lood  p l a i n  con ta in ing  about  4,000 a c r e s  
a long  lower Adobe Creek. 



Lake County 

Nons t ruc tura l  measures have been taken along t h e  C lea r  Lake R i m  a s  enabled 
by t h e  Nat iona l  Flood Insurance  A c t  of  1968. A f lood  insurance  s tudy  f o r  
t h e  unincorporated a r e a s  of Lake County, C a l i f o r n i a ,  was prepared f o r  t h e  
Fede ra l  Insurance  Adminis t ra t ion  by t h e  Corps ' Sacramento District, da ted  
December 1971, followed by a f l ood  insurance  s tudy  f o r  Lakeport,  C a l i f o r n i a ,  
da t ed  Hay 1972. A s  a r e s u l t  of t h e s e  s t u d i e s ,  s t e p s  have been taken t o  
restrict f u t u r e  c o n s t r u c t i o n  i n  flood-prone a r e a s  s o  a s  t o  minimize pos- 
s i b l e  damages caused by f l ood ing  by bu i ld ing  above a recomended l e v e l ;  
approximately t h a t  l e v e l  reached by t h a t  f lood  whose magnitude has  about  
a one pe rcen t  chance of  be ing  equa l led  o r  exceeded i n  any year .  

Yolo County 

The Yolo County Plood Con t ro l  and Water Conservat ion District (YCFC & WCD) 
has completed c o n s t r u c t i o n  o f  t h e  Ind ian  Val ley Reservoi r  on North Fork 
Cache Creek. The r e s e r v o i r  c o n t r o l s  a dra inage  a r e a  o f  121  square  mi l e s  
and has a s t o r a g e  c a p a c i t y  o f  300,000 ac re - f ee t  of  which 40,000 ac re - f ee t  
is f o r  f lood  c o n t r o l  s t o r age .  I r r i g a t i o n  water  from Ind ian  Val ley Reser- 
v o i r  i n  a d d i t i o n  t o  t h a t  from Clea r  Lake is  provided t o  a g r i c u l t u r a l  l a n d s  
of Yolo County. 

Cur ren t ly  20,000 a c r e s  of  a g r i c u l t u r a l  land a r e  provided w i t h  water  from 
Clear Lake by an i r r i g a t i o n  system owned and ope ra t ed  by YCFC & WCD. The 
District acqui red  t h e  water r i g h t s  t o  t h e  c a n a l s  and o t h e r  f a c i l i t i e s  
comprising t h e  i r r i g a t i o n  system from t h e  Clear  Lake Water Company on 
1 October 1967. Included i n  t h e  system a r e  t h e  C lea r  Lake Dam and t h e  
Capay and Moore d i v e r s i o n  dams l o c a t e d  i n  t h e  lower r eaches  of  Cache 
Creek. An ex t ens ive  network of  c a n a l s  and d i t c h e s  d i s t r i b u t e s  t h e  i r r i -  
g a t i o n  water  d i v e r t e d  by t h e  Capay and Moore Dams a s  shown on c h a r t  6. 

Plood Problem 

Flood c h a r a c t e r i s t i c s  

Floode i n  t h e  bas in  occur  p r i n c i p a l l y  from runoff  of h igh - in t ens i t y  ra in-  
s torms du r ing  win t e r  and s p r i n g  months. The p a t t e r n  o f  s torms c o n t r i b u t i n g  
t o  f l ood  c o n d i t i o n s  o f t e n  causes  a number of peaks w i t h i n  a s h o r t  per iod o f  
time and, o f t e n ,  l a r g e  q u a n t i t i e s  of water are produced. A s  reaches  of 
t h e  s t reams a r e  r e l a t i v e l y  s h o r t  and channel g r a d i e n t s  a r e  s t e e p ,  peak 
f loodf lows  u s u a l l y  pas s  completely through t h e  b a s i n  w i t h i n  a 24-hour 
per iod.  The e f f e c t s  of such f l oods  a r e  d i f f e r e n t  f o r  t h e  upper and lower 
a r e a s  of  t h e  bas in .  

The s h o r e l i n e  of Clear  Lake has  been s u b j e c t  t o  f l ood ing  throughout i t s  
h i s t o r y .  The f lood  problem is caused p r i m a r i l y  by t h e  r e s t r i c t e d  o u t l e t  
channel  of  t h e  l ake ,  which has  a d ischarge  capac i ty  o f  about  2,500 c.f .8.  
a t  e l e v a t i o n  7.56 f e e t  on t h e  Rumsey Gage, and a maximum o f  about  8,000 



c.f .s .  a t  extreme f lood  s t age .  S ince  h i s t o r i c a l  f l ood  inf lows  i n t o  t h e  
l a k e  exceed 40,000 c . f .s . ,  a cons ide rab l e  volume of  f l ood  water  must be 
s t o r e d  temporar i ly  i n  t h e  lake .  Although t h e  C lea r  Lake o u t l e t  dam was 
cons t ruc t ed  i n  1915, i t  has no t  a f f e c t e d  t h o  channel  d i schacge  capac i ty ,  
a s  t h e  impairment t o  flow is caused by a n a t u r a l  upstream r e s t r i c t i o n ,  t h e  
Grigsby R i f f l e .  Water supply r eco rds  i n d i c a t e  t h a t  t h e  outf low capac i ty  o f  
t h e  channel was less b e f o r e  t h e  dam was b u i l t  than a t  p r e sen t ,  because of 
channel  dredging ope ra t i ons .  These dredging o p e r a t i o n s  were h a l t e d  be fo re  
completion by a c o u r t  s u i t  which r e s u l t e d  i n  t h e  Gopcevic Decree. Although 
t h e  Gopcevic Decree (appendix A) set t h e  maximum f l o o d  water  s t o r a g e  elcv-  
a t i o n  i n  Clear  Lake a t  9.0 f e e t  on t h e  Rumsey Gage, i t  is  not  phys i ca l l y  
p o s s i b l e  t o  o p e r a t e  w i t h i n  t h i s  l i m i t  wi th  t h e  e x i s t i n g  r e s t r i c t e d  o u t l e t  
channel ,  Records of water  s u r f a c e  e l e v a t i o n s  i n  Clear  Lake s i n c e  1874 
show t h a t  e l e v a t i o n  7.56 has  been exceeded 48 times, and t h a t  e l e v a t i o n  
9.0 has been exceeded 24 times. 

Floods of record 

A l l  f l oods  of record  i n  t h e  Cache Creek Basin have been of t h e  ra in- f lood  
type and a r e  c h a r a c t e r i z e d  by r e l a t i v e l y  h igh  peaks of s h o r t  du ra t i on  
and r e l a t i v e l y  smal l  t o t a l  volume. llowever, t h e s e  c h a r a c t e r i s t i c s  a r e  
modified somewhat i n  t h e  lower Cache Creek a r e a  by C lea r  Lake which a c t s  
a s  a r e g u l a t i n g  r e s e r v o i r .  A s  i n d i c a t e d  t h e  o u t f l o 6  from t h e  l a k e  is 
l i m i t e d  by t h e  e x i s t i n g  o u t l e t  channel.  Never the less ,  t h e  a r e a  below 
Clear  Lake along Cache Creek is s u b j e c t  t o  f looding.  L i s t e d  i n  t a b l e  
C-1 i s  d a t a  r e l a t e d  t o  some of  t h e  l a r g e r  h i s t o r i c a l  f l o o d s  of  C lea r  
Lake and Cache Creek. 



Table C-1 
Floods of Records 

: Month : Peak Stage : Exceedence 
Year : of . (Rumeey . In te rva l  

: Peak : Gage Ft) : (Yc~ra) 

CLEAR LAKE 

1956 February 9.53 
1958 February 10,88 
1965 December 9,lO 
1970 January 10.47 

: Month : Peak Plow Exceedence 
Year : of . . With Indian Valley Reservoir 

: Peak : (c.f . s o )  . (Years) 

CACHE CREEK ABOVE KWISEY 

1965 January 59, OOO* 
1970 January 43,400 

CACHE CREEK NEAR CAPAY 

1955 December 31,800 
1958 February 51,600 
1965 January 44,500 
1970 January 36,200 

CACHE CREEK AT YOLO 

1956 February 27,400 
1958 February 41,400 
1965 January 37,800 
1970 January 36,600 

* Estimated. 



Recent f lood  damages 

I n  February, March, and A p r i l  of 1958, t h e  e l e v a t i o n  o f  C lea r  Lake 
reached a maximum of  10.88 f e e t  and exceeded 9.0 f e e t  f o r  a t o t a l  of  
44 days. During a l l  of t h i s  t i m e  t h e  maximum p o s s i b l e  r e l e a s e  was being 
made from t h e  l ake .  I n  1958 about  4,000 a c r e s  of r e s i d e n t i a l ,  c o m e r c i a l ,  
and a g r i c u l t u r a l  l a n d s  were f looded.  The depth  of f l ood ing  averaged about  
2 f e e t ,  and water  was s t and ing  i n  many homes and bus iness  e s t ab l i shmen t s  
f o r  a s  long a s  two monthe. Damage ad j acen t  t o  C lea r  Lake caused by t h e  
f lood o f  1958 was es t imated  t o  be $878,000. I n  January 1970, Clear  
Lake reached a s t a g e  o f  10.47 on t h e  Rumsey Gage. About 1 ,600  a c r e s  
were f looded around t h e  r i m  and damages amounted t o  $485,000. The 
fo l lowing  t a b u l a t i o n  summarizes t h e  damages r e p o r t e d  from t h e s e  two f loods :  

Table C-2 
C lea r  Lake Flood Damages 

1958 and 1970 

Category . 1958 Flood 1970 Flood 
($1,000) ($1.000) 

R e s i d e n t i a l  
Comerc i a1  
Publ ic  F a c i l i t y  
A g r i c u l t u r a l  

T o t a l  878 485 

T o t a l  i n  1974 p r i c e s  1 ,713 660 

P r i o r  t o  1961 t h e  des ign  c a p a c i t y  o f  t h e  l e v e e s  downstream of Yolo was 
20,000 c . f .s .  A l e v e e  break  i n  t h i s  a r e a  occur red  du r ing  February 1956, 
f l ood ing  about  700 acres. I n  February 1958, t h e  l e v e e s  s u c c e s s f u l l y  he ld  
a peak flow of  41,400 c.f.8. However, t h e  l e v e e s  were under cons t an t  
s u r v e i l l a n c e ,  and sand bagging i n  c r i t i c a l  a r e a s  prevented major f looding.  
A t  t h e  same time Cache Creek overflowed i t s  banks upstream from t h e  l e v e e s ,  
f looding  farm l ands  and roads.  Flood damage a l o n g  t h e  lower reaches  o f  
Cache Creek dur ing  t h e  1958 f lood  was e s t ima ted  t o  be  about  $520,000 a s  
sumnarized i n  t h e  fo l lowing  t abu la t i on .  



Table C-3 
Cache Creek Flood Damages 

1958 

. Damages 
Category . . ($1,000) 

R e s i d e n t i a l  
Commercial 
I n d u s t r i a l  and u t i l i t i e s  
Pub l i c  f a c i l i t i e s  
A g r i c u l t u r a l  

T o t a l  517 

T o t a l  i n  1974 p r i c e s  1,036 

I n  1970 very l i m i t e d  f l ood ing  occurred i n  t h e  lower b a s i n  ad j acen t  t o  
Cache Creek. Approximately $50,000 ($76,500 i n  1974 p r i c e s )  of p r imar i l y  
a g r i c u l t u r a l  damages occurred.  

E x i s t i n g  f l ood  hazard 

It i s  es t imated  t h a t  damages t o  e x i s t i n g  development a long  t h e  Clear  Lake 
R i m  would equa l  approximately $1,973,000 and $672,000, r e s p e c t i v e l y  from 
f lood ing  under s i m i l a r  l lydrologic  and c l i m a t i c  c o n d i t i o n s  a s  occur red  
i n  1958 and 1970. A s  p r ev ious ly  noted,  f l ood  damages a long  t h e  C lea r  Lake 
Rim a r e  dependent upon wind cond i t i ons  p r e v a i l i n g  du r ing  t h e  per iod of 
high l a k e  l e v e l s .  Waves of up to four  f e e t  i n  h e i g h t  on t h e  main l a k e  a r e a  
and t h r e e  f e e t  on t h e  lower arm could occur  under severe wind cond i t i ons ,  
w i t h  a s u b s t a n t i a l  impact on p o t e n t i a l  f l ood  damages. During t h e  1970 
f lood ,  wind v e l o c i t i e s  were no t  o f  s u f f i c i e n t  magnitude to c r e a t e  s ign i -  
f i c a n t  wave a c t i o n .  However, i f  wind v e l o c i t i e s  s u f f i c i e n t  t o  c r e a t e  
average  wave h e i g h t s  of  2 f e e t  occurred eirnultaneously w i t h  t h e  peak 
l a k e  l e v e l s  r epo r t ed  i n  t h e  1970 f lood ,  damages under p r e s e n t  economic 
cond i t i ons  would be  expected t o  exceed $1.5 mi l l i on .  

There has  been ex t ens ive  channel  excavat ion by g r a v e l  o p e r a t o r s  i n  t h e  
reach  of  Cache Creek between Capay and j u s t  upstream of t h e  Cache Creek 
p r o j e c t  l evees  . 
Thi s  excava t ion  work has  c o n s i s t e d  of p r imar i l y  channel  deepening and 
some widening. The e f f e c t  of  t h i s  has  been a cons ide rab l e  r educ t ion  
i n  t h e  overbank f l ood  damage p o t e n t i a l  i n  t h i s  reach. It i s  be l ieved  
by l o c a l  i n t e r e s t s  t h a t  channel  deepening has  a l lowed degrada t ion  a t  
b r idge  c ros s ings  and corresponding damage t o  br idges .  



The r e c e n t l y  completed Ind ian  Val ley Reservoi r  w i l l  reduce peak f lood  f lows 
a long  Cache Creek downstream of t h e  j unc t ion  of  t h e  c r eek  wi th  North Fork 
Cache Creek and thereby r e s u l t  in reduced f l ood  damage p o t e n t i a l .  

Descr ip t ion  of f lood  p l a i n  a r e a  

The f lood  p l a i n s  w i t h i n  t h e  s tudy a r e a  l i e  i n  two d i f f e r e n t ,  noncontiguous 
s e c t o r s  of  t h e  Cache Creek Basin (Clear Lake - lower Cache Creek). For 
s tudy  purposes t h e  f l ood  p l a i n  of  lower Cache Creek was d iv ided  i n t o  t h r e e  
reaches  c o n s i s t e n t  w i t h  p h y s i c a l  and economic c h a r a c t e r i s t i c s  i n n a t e l y  
comnon w i t h i n  each subarea.  Acreages w i th in  t h e  Standard P r o j e c t  Flood P l a i n  
of  e a c l ~  reach  a r e  presen ted  i n  t h e  fol lowing t a b u l a t i o n :  

Table  C-4 
Standard P r o j e c t  Plood P l a i n  Area 

Reach . Acres 

Clear  Lake R i m  
1 
2 
3 

11 For C lea r  Lake R i m  a g r i c u l t u r a l  ac reage  only.  - 
The Clear  Lake R i m  f l ood  p l a i n  c o n s i s t s  of  t h a t  a r e a  a d j o i n i n g  t h e  l a k e  
a t  an e l e v a t i o n  above 1,326.2 f e e t  and ranges  up t o  an e l e v a t i o n  of approxi-  
mately 1,331.5 f e e t  a t  t h e  Standard P r o j e c t  Plood s t age .  Homes and 
comnercial  developments e n c i r c l e  much of t h e  l a k e  w i t h  a g r i c u l t u r a l  c rops  
i n  product ion on many land  a r e a s  bo th  l e v e l  and f e r t i l e  enough f o r  t h i s  
type of  usage. Crops grown inc lude  pears ,  g rapes ,  walnuts ,  bar ley ,  and 
a l f a l f a .  Some of t h e s e  l ands  are used f o r  pa s tu re .  

Reach 1 extends through t h e  Capay Val ley from t h e  town of Rumsey t o  j u s t  
above Capay Weir. The c r eek  i n  t h i s  reach  f l ows  through a g e n t l y  r o l l i n g  
t e r r a i n  which i s  comprised of  l and  used predominately f o r  such a g r i c u l t u r a l  
purposes a s  o rcha rds  and f i e l d  c rops  w i t h  much of  t h e  land  i n  n a t i v e  forage.  
Farmsteads occupy approximately 1 5  of t h e  2,475 a c r e s  w i t h i n  t h i s  reach.  
None of  t h e  f l ood  p l a i n  l a n d  is  devoted t o  urban land  uses  a t  t he  p re sen t  
time, nor  is t h e r e  any reason  that any w i l l  be  urbanized w i t h i n  t h e  s tudy  
per iod.  The Capay Val ley i t s e l f  does c o n t a i n  some s c e n i c  va lues  t o  t hose  
t r a v e l i n g  through s i n c e  i t  does have h i l l s  on bo th  s i d e s  which a f f o r d  
v i s u a l  i n t e r e s t  t o  t h e  a r ea .  

Reach 2 l i e s  between Capay Weir and Ai rpo r t  Road l o c a t e d  west of t h e  town 
of Yolo i n  t h e  Sacramento Valley. Farmsteads w i t h i n  t h e  f l ood  p l a i n  occupy 



approximately 1 0  ac res  with an add i t iona l  10  ac res  devoted t o  urban uses,  
The remainder of t h e  land is used f o r  ag r i cu l tu re ,  The major f e a t u r e s  
of the  t e r r a i n  a r e  those common t o  o the r  wide-spreading a l l u v i a l  fans;  
t h a t  is ,  mainly f l a t  but  wi th  a s l i g h t  s lope  and somewhat deep s o i l s  
with enough n a t u r a l  drainage t o  be good f o r  crop production. No s i g n i f i c a n t  
urban development i s  expected wi th in  t h i s  reach during t h e  study period. 

Reach 3 is  downstream of Airpor t  Road and terminates a t  t h e  Cache Creek 
S e t t l i n g  Basin, About 98 percent  of t h i s  f lood p l a i n  is placed i n  agr i -  
c u l t u r a l  crops while about 2 percent  (about 185 a c r e s )  is i n  urban-type land 
use. That land i n  a g r i c u l t u r a l  production is in tens ive ly  used f o r  a broad 
spectrum of crops which vary from sugar beets  t o  pasturage and includes some 
walnuts and o the r  orchard crops. The c i t y  of Woodland is  adjacent  t o  t h e  
f lood p la in  wi th  some f r i n g e  a reas  being flooded by inf requent ly  high flows 
from Cache Creek, Thia f r i n g e  a r e a  includes much of t h e  i n d u s t r i a l  s e c t o r  
of Woodland, Terra in  i n  Reach 3 on both the  nor th  bank and t h e  south bank 
of Cache Creek is genera l ly  f l a t  with deep sediment s o i l s .  

Present  property va lues  

An inventory of tile damageable u n i t s  cu r ren t ly  occupying t h e  Standard P r o j e c t  
Flood P la ins  including s t r u c t u r a l  and content  values is  presented i n  the  
following tabulat ions.  This  inventory does not inc lude  land values  o r  such 
publ ic  f a c i l i t i e s  a s  roads, bridges,or  water and sewage treatment f a c i l -  
i t ies.  Flood damages, however, a r e  estimated f o r  these  f a c i l i t i e s ,  based 
on h i s t o r i c  da ta  and in terviews of l o c a l  o f f i c i a l s .  



Table C-5 

Clear Lake R i m  Damageable 
Property Values i n  1974 

: Average : Tota l  
: Units : Value : Value 

Resident ia l  S t ruc tu res  
Res ident ia l  Contents L/ 
Mobile llome S t ruc tu res  
Mobile Home Con t e n t s  
Commercial S t ruc tu res  

Motel (un i t s )  
S tores  
Marina gas f a c i l i t i e s  

Comercia1 con t e n t s  
Motel (un i t s )  
S  tore6 
Marina gas f a c i l i t i e s  

Tota l  $36,675,550 

11 Excluding mobile homes. - 



T a b l e  C-6 

Cache Creek Damageable 
P r o p e r t y  Values i n  1974 

. : Average : T o t a l  
: u n i t s  : v a l u e  . Value 

Reach 1 

Farmsteads:  
R e s i d e n t i a l  s t r u c t u r e s  
Residential c o n t e n t s  
Farm b u i l d i n g s  

T o t a l  

Reach 2  

R e s i d e n t i a l  s t r u c t u r e s  
R e s i d e n t i a l  c o n t e n t s  
Commercial s t r u c t u r e s  
Commercial c o n t e n t s  
I n d u s t r i a l  s t r u c t u r e s  
I n d u s t r i a l  c o n t e n t s  

T o t a l  

Reach 3 

R e s i d e n t i a l  s t r u c t u r e s  
R e s i d e n t i a l  c o n t e n t s  
Commercial s t r u c t u r e s  
Commercial c o n t e n t s  
I n d u s t r i a l  s t r u c t u r e s  
I n d u s t r i a l  c o n t e n t s  

T o t a l  $27,023,500 



Future development - Clea r  Lake R i m  

Res iden t i a l  and commercial development i n  t h e  C lea r  Lake R i m  Reach w i l l  be  
r e s t r i c t e d  more by a  l i m i t a t i o n  of space  and b a s i c  s e r v i c e  f a c i l i t i e s  such 
a s  water and sewage t rea tment  f a c i l i t i e s  than by a  l a c k  of  demand by 
retirees, r e c r e a t i o n a l  v i s i t o r s ,  and o t h e r s  d e s i r i n g  l a k e  s i d e  home sites. 
I n v e s t i g a t i o n  of  l o c a l  zoning and p a r c e l  maps and g e n e r a l  p lans  i n d i c a t e s  
t h a t  t h e  l a k e  per imeter  w i l l  s uppor t  less than  twice t h e  c u r r e n t  development 
i f  a g r i c u l t u r a l  and o t h e r  open space  a r e a s  desc r ibed  i n  t h e  Open Space 
Element of t h e  Lake County General P lan  a r e  t o  be  preserved ( see  page 18). 
P ro j ec t i ons  o f  f u t u r e  r e s i d e n t i a l  and comnercial  u n i t s  w i t h i n  t h e  f lood  
p l a i n  a r e a  based on t h e s e  l i m i t a t i o n s  a r e  p re sen t ed  i n  t a b l e  C-7. It i s  
assumed t h a t  a l l  such s t r u c t u r e s  w i l l  be  cons t ruc t ed  w i t h  t h e  ground f l o o r  
above t h e  11.56 f e e t  e l e v a t i o n  l e v e l  a s  measured a t  t h e  Rumsey Gage i n  
conformance w i t h  p r e s e n t  f l o o d  p l a i n  management r egu la t i ons .  

It is  assumed t h a t  f u t u r e  i n d u s t r i a l  and major p u b l i c  f a c i l i t y  b u i l d i n g s  
would cont inue  t o  l o c a t e  o u t s i d e  of  t h e  f l o o d  p l a i n  a r e a s  because of t h e  
premium in land  p r i c e s  f o r  l a k e  s i d e  development f o r  r e s i d e n t i a l  and 
commercial purposes. Damageable pub l i c  f a c i l i t i e s  such a s  roads,  parks ,  
and water and sewage t rea tment  f a c i l i t i e s  a r e  expected t o  i n c r e a s e  a t  a  
rate commensurable t o  t h e  i n c r e a s e  i n  r e s i d e n t i a l  and c o m e r c i a l  u n i t s ,  o r  
approximately 1.15 pe rcen t  per  annum dur ing  t h e  s tudy  per iod.  



Table C-7 

Clear Lake Rim Exi s t ing  and 
Pro jec ted  Units Standard P r o j e c t  Flood P l a i n  

Res iden t i a l  
Homes 5 75 658 7 35 825 920 1,030 1,150 1,150 

Mobile homes 325 372 415 465 520 580 650 650 

P r i v a t e  p i e r s  1,348 1,391 1,433 1,476 1,521 1,570 1,622 1,622 

Agr icu l ture  
c3 (acres) 4,135 4,135 4,135 4,135 4,135 4,135 4,135 4,135 
I 



Although no major changes i n  t o t a l  a g r i c u l t u r a l  a c r eage  is  p ro j ec t ed  
f o r  t h e  f lood p l a i n ,  changes i n  crop d i s t r i b u t i o n s  and y i e l d s  pe r  a c r e  
a r e  p ro j ec t ed  based on p r o j e c t i o n s  conta ined  i n  t h e  C a l i f o r n i a  Frame- 
work s t u d i e s .  The fo l lowing  t a b u l a t i o n  summarizes t h e  e x i s t i n g  and ' 

u l t i m a t e  cropping d i s t r i b u t i o n  and y i e l d  p r o j e c t e d  f o r  the f lood  p l a i n  a r ea .  

Table C-8 

E x i s t i n g  and P r o j e c t e d  
Crop D i s t r i b u t i o n  and Yie ld  

Clear  Lake 

1974 . 2035 . Yie ld  . Yield 
Crop : Acres : (Tonlacre) : Acres : (Tonlacre) 

A l f a l f a  155 5.60 200 8.40 

Grain 495 1.80 600 3.80 

Pa8 t u r e  7  85 8.70 900 11.0 

Orchards 805 5.84 1200 11.4 

Nat ive Pas tu re  1895 - - - 1235 - - 
Tota l  4135 4135 

Source: 1974 e s t i m a t e s  based on f i e l d  surveys  and Lake County A g r i c u l t u r a l  
Crop Reports.  2035 p r o j e c t i o n s  adapted  from C a l i f o r n i a  Framework 
S tudies .  
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Future  development - Cache Creek 

No s i g n i f i c a n t  i n c r e a s e  i n  r e s i d e n t i a l ,  commercial, o r  i n d u s t r i a l  
u n i t s  is p ro j ec t ed  f o r  Reaches 1 and 2  du r ing  t h e  s tudy  per iod ,  These 
reaches  a r e  l oca t ed  i n  a r u r a l  po r t i on  of Yolo County w i th  a g r i c u l t u r e  
being t h e  predominate l and  use. The Open Space Element of t h e  Yolo 
County General P l an  i n d i c a t e s  a  ma jo r i t y  of  t h i s  acreage  i s  c l a s s i f i e d  
in a g r i c u l t u r a l  p r e se rve  s t a t u s  under t h e  C a l i f o r n i a  Land Conservation 
Act (Williamson Act) of 1965, The Sacramento Regional Area Planning 
Commission (SRAPC) Regional General  P lan ,  Phys i ca l  Development Element, 
August 1973, i n d i c a t e s  t h a t  f u t u r e  urban development p ro j ec t ed  f o r  t h i s  
p o r t i o n  of Yolo County can be  r e a d i l y  accomodated i n  e x i s t i n g  r u r a l  
c o r n u n i t i e s  such as Madison, Esparto,  and Guinda i n  a r e a s  o u t s i d e  of t h e  
f lood  hazard a r ea .  

Future  r e s i d e n t i a l ,  commercial, and i n d u s t r i a l  development p ro j ec t ed  f o r  
Reach 3  is  presen ted  i n  t a b l e  C-9. These p r o j e c t i o n s  were based on 1974 
Department of  Finance Popula t ion  p r o j e c t i o n s  modified by p re sen t  t r ends  
t o  fewer persons pe r  housing u n i t ,  and t h e  g e n e r a l  growth p a t t e r n s  p ro j ec t ed  
f o r  urban development i n  t h e  Woodland a r e a  presen ted  i n  t h e  SRAPC General  
Plan (page 21). The major movement i n  r e s i d e n t i a l  and a s s o c i a t e d  commer- 
c i a l  development i n  t h e  Woodland a r e a  i s  expected t o  be i n  a  s o u t h e r l y  
d i r e c t i o n  towards t h e  C i t y  of Davis and away from t h e  f lood  p l a i n  a r ea .  
itowever, some r e s i d e n t i a l  development i s  expected i n  t h e  northwestern 
p o r t i o n  of Woodland a s  ex t ens ions  of c u r r e n t  developments i n  a r e a s  s u b j e c t  
t o  moderate f looding  from t h e  s t anda rd  p r o j e c t  f l ood  event ,  The growth 



Table C-9 

Cache Creek - Reach 3 Existing 
and Projected Units, Standard Project Flood Plain 

Residential 81 106 136 174 22 3 285 365 - 365 

Commercial 18 24 30 39 49 63 81 - 81 

Industrial 22 30 3 9 52 69 91 120 - 120 

Agriculture 
(acres) 10,695 10,620 10,550 10,440 10,300 10,120 9,870 - 9,870 





i n  housing u n i t s  i n  t h e  f l ood  p l a i n  a r e a  is es t imated  t o  average  2.5 
pe rcen t  pe r  annum dur ing  t h e  s tudy  per iod.  Th i s  is h ighe r  than t h e  
p ro j ec t ed  1.65 pe rcen t  pe r  annum i n c r e a s e  i n  popula t ion  f o r  Yolo County 
f o r  t h e  same per iod because of t h e  p re sen t  t rend  t o  fewer persons pe r  
housing u n i t  and t h e  sma l l  base  of  u n i t s  c u r r e n t l y  occupying t h e  f l o o d  p l a i n  
a r ea .  

Based on 1972 OBERS p r o j e c t i o n s  f o r  t h e  Sacramento SMSA, wholesale  and 
r e t a i l  t r a d e  a c t i v i t i e s  a r e  p ro j ec t ed  t o  i n c r e a s e  a t  an  average  r a t e  of  
approximately 3.1 pe rcen t  per  y e a r  dur ing  t h e  s tudy  per iod .  C o w e r c i a l  
development w i t h i n  t h e  f l o o d  p l a i n  a r e a  is  expected t o  be  p r imar i l y  o f  
a neighborhood r e t a i l  type  and i ts growth r a t e  would be  less than a n t i -  
c i a p t e d  f o r  t h e  e n t i r e  SMSA. Growth of  comnercial  u n i t s  i s  t h e r e f o r e  
p r o j e c t e d  t o  average  approximately 2.5 pe rcen t  p e r  annum. 

Based on t h e  prev ious ly  mentioned SRAPC Regional P lan  and r e c e n t  c o n s t r u c t i o n  
a c t i v i t i e s ,  f u t u r e  i n d u s t r i a l  development i n  Woodland w i l l  occur  p r i m a r i l y  
in  t h e  n o r t h  e a s t e r n  p o r t i o n  of t h e  urban a r ea .  Much of  t h i s  a r e a  is 
inc luded  i n  t h e  s t anda rd  p r o j e c t  f l ood  p l a i n  of Reach 3. Curren t  indus- 
t r i a l  a c t i v i t i e s  l o c a t e d  i n  t h e  f lood  p l a i n  i nc lude  food process ing  and 
p l a s t i c s  product ion  p l a n t s .  T ranspo r t a t i on  f a c i l i t i e s  d i r e c t l y  s e r v i n g  
t h e  a r e a  i nc lude  t h e  r e c e n t l y  completed I n t e r s t a t e  Highway 5 and Southern 
P a c i f i c  Rai l road  l i n e s ,  

I n d u s t r i a l  growth i n  Reach 3 is  es t imated  t o  average  2.8 pe rcen t  pe r  
annum dur ing  t h e  s tudy  per iod.  Th i s  r a t e  of growth i s  s l i g h t l y  h igher  
than t h e  1972 OBEHS p r o j e c t i o n  of 2,65 pe rcen t  pe r  annum f o r  manufacturing 
a c t i v i t i e s  i n  t h e  Sacramento SMSA f o r  a s i m i l a r  per iod .  The h igher  
rate of growth is assumed because of t h e  smal l  ba se  of  i n d u s t r i a l  f a c i l i t i e s  
c u r r e n t l y  l o c a t e d  i n  t h e  immediate f l ood  p l a i n  a r e a  and t h e  l o c a t i o n a l  
advantages f o r  f u t u r e  i n d u s t r i a l  development c r e a t e d  by t h e  r e c e n t l y  
completed highway system, 

There a r e  c u r r e n t l y  no major pub l i c  bu i ld ings  w i t h i n  Reaches 1-3 and none 
a r e  p ro j ec t ed  f o r  t h e  s tudy  per iod.  Future  development of such  neighborhood 
f a c i l i t i e s  a s  s choo l s  and f i r e  houses i n  t h e  Woodland a r e a  a r e  expected t o  
fo l l ow  t h e  major urban movement t o  t h e  South away from t h e  f l o o d  damage 
reaches.  Damageable pub l i c  f a c i l i t i e s  such a s  roads ,  b r idges ,  and water  
and sewerage f a c i l i t i e s  i n  Reach 3 a r e  expected t o  i n c r e a s e  a t  a rate 
cor~mensurable t o  t h e  i n c r e a s e s  p ro j ec t ed  i n  r e s i d e n t i a l ,  commercial, and 
i n d u s t r i a l  development on approximately 2.25 pe rcen t  per  annum. Thie  
same growth rate i s  assumed f o r  t h e  pub l i c  f a c i l i t i e s  in Reaches 1 and 2 
whic l~  s e r v i c e  such r u r a l  c o r n u n i t i e s  as Madison, Espar to ,  and Guinda. 

A s  w i th  t h e  C l e a r  Lake R i m  Reach no s i g n i f i c a n t  r e d u c t i o n s  i n  t h e  t o t a l  
ac reage  devoted t o  a g r i c u l t u r a l  product ion i s  p r o j e c t e d  f o r  Reaches 1 and 
2, wh i l e  urban development i n  Reach 3 i s  expected t o  remove approximately 



825 a c r e s  from a g r i c u l t u r a l  product ion du r ing  t h e  s tudy  per iod.  The 
fol lowing t a b u l a t i o n  summarizes t h e  e x i s t i n g  and p ro j ec t ed  crop d i s t r i b u t i o n s  
and y i e l d s  f o r  t h e  combined a g r i c u l t u r a l  a c r eages  i n  Reaclies 1-3. 

Table  C-10 

E x i s t i n g  and P ro j ec t ed  Crop D i s t r i b u t i o n s  
Reaches 1-3 

1974 2035 . . Yield Yield 
Crop : Acres : (Tonslacre) : Acres : (Tonslacre) 

Rice 550 2.8 400 4.6 
F i e l d  2,970 1 .0  3,535 2.2 
Truck 2,570 25.0 2,685 52.0 
Grain 1,605 2.0 1,580 4.2 
Pas tu re  2,075 3.0 1,560 3.8 
Orchard 1,510 1 .8  1,700 3.5 
Native p a s t u r e  4,505 - 3,500 - 

S u b t o t a l  15,785 14,960 

Farmsteads 
and urban 220 

T o t a l  16,005 16,005 

Source: 1974 e s t i m a t e s  based on f i e l d  surveys  and Yolo County A g r i c u l t u r a l  
Crop Reports.  2035 p r o j e c t i o n s  adapted from C a l i f o r n i a  Framework 
S tudies .  

Fu ture  proper ty  va lues  

For damage and b e n e f i t  a n a l y s i s  e x i s t i n g  s t r u c t u r e s  a r e  eva lua ted  on t h e  
b a s i s  of t h e i r  c u r r e n t  market va lues .  New and replacement u n i t s  a r e  eval- 
uated on t h e  b a s i s  of 1974 c o n s t r u c t i o n  p r i c e s  and cond i t i ons .  No i l l c reases  
i n  va lue  per s t r u c t u r e  is  p ro j ec t ed  dur ing  t h e  s tudy  per iod  e i t h e r  f o r  
e x i s t i n g  o r  new o r  replacement  u n i t s  o r  f o r  t h e  c o n t e n t  va lue  of conxnercial 
o r  i n d u s t r i a l  u n i t s .  R e s i d e n t i a l  con ten t  va lues ,  however, a r e  expected t o  
i n c r e a s e  over  time w i t h  i n c r e a s e s  i n  a f f l u e n c e  ( i n c r e a s e s  i n  per  c a p i t a  
income i n  r e a l  terms). 

R e s i d e n t i a l  con ten t  va lues  f o r  t h e  f l ood  p l a i n  a r e a s  a r e  c u r r e n t l y  e s t i -  
mated a t  35 pe rcen t  of  s t r u c t u r a l  va lues .  I nc reases  i n  con ten t  va lues  du r ing  
t h e  s tudy  per iod a r e  p ro j ec t ed  on t h e  b a s i s  of a n t i c i p a t e d  growth i n  t h e  



r e s iden t  per  c a p i t a  income . Based on the  per c a p i t a  income projec t ions  pre- 
v ious ly  presented f o r  Lake and Yolo Counties, r e s i d e n t i a l  content  values 
i n  the  Clear  Lake and Cache Creek a r e a s  a r e  projected t o  inc rease  a t  an aver- 
age r a t e  of 2.84 percent and 2.7 percent per annum, respec t ive ly ,  u n t i l  
content  values reach a maximum of 75 percent of s t r u c t u r a l  values. For both 
a reas  t h e  75 percent  l i m i t  would be reached before t h e  year  2005. Addit ional  
inc reases  i n  r e s i d e n t i a l  content  value a r e  not projec ted  beyond the  75 percent  
l i m i t .  The e f f e c t  of t h e  a f f luence  f a c t o r  on f u t u r e  r e s i d e n t i a l  content  
values is summarized i n  t a b l e s  C-11 and C-12. 



Table  C-11 

Clear  Lake Rim - R e s i d e n t i a l  
S t r u c t u r e  and Content  Values, 1974 P r i c e s  

R e s i d e n t i a l  S t r u c t u r e s  11 

Number of u n i t s  575 658 735 825 920 1,020 1,140 - 1,140 
Average va lue  of s t r u c t u r e s  ($1,000)1/ 17.6 18.3 18.9 19.3 19.7 20.0 20.0 - 20.0 
Without a f f l u e n c e  

Average va lue  of c o n t e n t s  ($1,000) 6.2 6.4 6.6 6.8 6.9 7.0 7.0 - 7.0 
Pe rcen t  o f  s t r u c t u r a l  va lue  35 35 35 35 35 35 35 - 3 5 

c3 With a f f l u e n c e  
I 
N Average va lue  of c o n t e n t s  ($1,000) 6.2 8.7 11.9 14.5 14.8 15.0 15.0 - 15.0 
I-' Percent  of  s t r u c t u r a l  va lue  35 48 6 3 7 5 7 5 75 75 - 7 5 

Mobile Eomes 

Number of u n i t s  325 372 415 465 520 580 650 - 650 
Average va lue  of s t r u c t u r e  ($1,000)1/ 6.6 8.3 9.5 10.5 11.3 12.0 12.0 - 12.0 
Without a f f l u e n c e  

Average va lue  of con ten t s  ($1,000) 2.3 2.9 3.3 3.7 4.0 4.2 4.2 - 4.2 
Percent  of  s t r u c t u r a l  va lue  35 35 35 35 35 35 35 - 35 

With a f  f luence  
Average va lue  of con ten t s  ($1,000) 2.3 3.9 6.0 7.9 8.5 9.0 9.0 - 9.0 
Percent  of  s t r u c t u r a l  va lue  35 47 6 3 75 75 75 75 - 7 5 

11 Excluding mobile homes. - 
21 No i n c r e a s e  i n  va lue  i s  p ro j ec t ed  f o r  e x i s t i n g  u n i t s .  New and r ep l acenen t  u n i t s  are eva lua ted  a t  - - 

average 1974 c o n s t r u c t i o n  p r i c e s  of $20,000 per  home and $12,000 per mobile home. Replacement i s  
based on an average replacement c y c l e  of  45 years .  



Table C-12 

Cache Creek - Residential  Structure And 
Content Values, 1974 Pr ices  

Reach 1 

Number of units 19 19 19 19 19 19 19 - 19 
Averagevalueofstructures($1,000) 17.0 17.0 17.0 17.0 17.0 17.0 17.0 - 17.0 
Without affluence 

Average value of contents ($1,000) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 - 6.0 
Percent of s t r uc tu r a l  value 35 35 35 35 35 35 35 - 35 

With affluence 
Average value of contents ($1,000) 6.0 8.0 10.5 12.8 12.8 12.8 12.8 - 12.8 
Percent of s t r uc tu r a l  value 35 47 62 7 5 75 75 75 - 75 

Number of un i t s  11 11 11 11 11 11 I1 - 11 
Average value of s t ruc tures  ($1,000) 17.3 17.3 17.3 17.3 17.3 17.3 17.3 - 17.3 
Without affluence 

Average value of contents ($1,000) 6.1 6.1 6.1 6.1 6.1 6.1 6.1 - 6.1 
Percent of s t r uc tu r a l  value 35 35 35 35 35 35 35 - 35 

With affluence 
Average value of contents ($1,000) 6.1 8.2 10.7 13.0 13.0 13.0 13.0 - 13.0 
Percent of s t r u c t u r a l  value 35 4 7 62 75 75 75 75 - 75 

Reach 3 

Number of uni ts  81 106 136 174 223 285 365 - 365 
Average value of s t ruc tures  ($1,000) 17.2 17.2 17.2 17.2 17.2 17.2 17.2 - 17.2 
Without affluence 

Average value of contents ($1,000) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 - 6.0 
Percent of s t r u c t u r a l  value 35 35 35 35 35 35 35 - 35 

With affluence 
Average value of contents ($1,000) 6.0 8.0 10.5 12.9 12.9 12.9 12.9 - 12.9 



SUMMARY OF ECONOMIC-ENVIRONMENTAL-SOCIAL EFFECTS 
CLEAR LAKE FLOOD CONTROL ALTERNATIVE PLANS 

NO DEVELOPMENT -P 

No action undertaken by Federal Government f o r f l o o d  damage 
reduction through e i t h e r  s t r uc tu ra l  or non-structural measures. 

No Federal o r  non-Federal costs and rio benefi ts. 

Long term decrease i n  vegetat ion a long lake  periphery and o u t l e t  
channel due t o  replacement o f  open space and a g r i c u l t u r a l  .land 
w i th  urban development. 

Sport  and commercial f ishery on Clear Lake would continue t o  grow. 
L imi ted f ishery i n  o u t l e t  channel w i l l  remain stable. W i l d l i f e  
populat ions would remain stable, populat ion growth dependent on 
r a t e  o f  human i n t r us i on  upon w i l d l i f e  habi tat .  

Algal growth problem on Clear Lake would continue t o  be researched. 
Continued development could cause a long-terh reduction i n  water 
qua1 i t y  i n  Clear Lako and Cache Creek. 

No s i g n i f i c a n t  change. 

Urban development would tend t o  replace ag r i cu l t u ra l  use o f  land. 
Recreation or iented development w i l l  grow along lake  periphery and 

a l o n g  o u t l e t  channel, but would be r e s t r i c t e d  due t o  a perennial 
f lood threat. 

Ripar ian property values would tend t o  increase. provid ing '  addi- 
t i ona l  tax revenue. The exception would be where frequent f lood- 
ing  makes a g r i c u l t u r a l  o r  r es i den t i a l  development untenable. 

Changes expected t o  fo l low the ra te  of populat ion growth. Employ 
ment would be more dependent on commercial t rade  and serv ices than 
a t  present. 

Recreation would continue t o  be major economi C force i n  area. 
Commercial and a g r i c u l t u r a l  development would continue t o  suffer 
per iod ic  f lood damage. Agr icu l tu ra l  development would be h igh ly  
dependent upon development o f  new water supplies. 

FLOOD PLA l  N ZON l NG 

Local flood. regulatory au tho r i t y  appl ied t o  insure proper 
u t i l i z a t i o n  o f  a c t i v i t y  w i t h i n  the flood zone. 

Floodproof future development w i t h i n  Standard Pro jec t  Flood p l a i n  
(once i n  500years  on the  average), but above 100 year f l ood  zone 
due t o  Lake County p a r t i c i p a t i o n  i n  the National Flood lnsurange 
Program. 

Expenses borne by ind iv idua l  property owners. 

$20.000 

57.200 

37.200 

2.9 t o  1.0 

Poten t ia l  reduction i n  development i n  the Clear Lake f lood  p l a i n  
area would reduce l oss  o f  shore l ine  vegetation. However the 
opposite e f f e c t  may occur ou ts ide  the f lood p l a i n  due t o  poten- 
t i a l l y  increased development i n  t ha t  area. - 

Potent ia l  reduction i n  development i n  the Clear Lake f lood p l a i n  
area would reduce the loss  o f  shorel ine w i l d l i f e  habi tat .  However.. 
the opposite ef fect  may occur outs ide the f lood Pla in duo t o  poten- 
t i a l  l y  increased development i n  t ha t  area. 

NO EFFECT 

NO EFFECT 

Addi t ional  cost  o f  f lood  proof ing may discourage development in .  
f lood prone areas around lake. Current ly  undeveloped f l ood  p l d i n  
may remain o r  develop t o  use compatible t o  f l ood  proofing, such 
as open space recreation, parking areas, etc.. Future development 
no t  d i r e c t l y  r e l a ted  t o  recreat ion may l oca te  ou ts ide  the Standard 
Pro jec t  f l ood  p l a i n  due t o  increased cost. 

Damage reduction t o  future s t r uc tu ra l  development may increase 
assessed valuat ion around the lake. However, administ rat ion and 
enforcement o f  non-structural regulat ions would be loca l  govern- 
men t costs. 

NO EFFECT 

Flood proof ing would r a i s e  costs o f  1.000 new commercial s t ruc tu res  
i n  Standprd Pro jec t  f lood p l a i n  between 1985 and 2035 and replace- 
ment of add i t iona l  2.370.Should no t  e f f e c t  r a te  O f  develo~ment,but 

possib ly  the location. Continued damages t o  e x i s t i n g  f a c i l i t i e s .  

ENLARGE CLEAR LAKE OUTLET CHANNEL AND BYPASS 

Enlarge 3.6 mi les  o f  o u t l e t  channel from a capacity of 2.500 t o  
8.000 c f s  a t  7.56' on Rumsey Gage a t  Lakeport and construct  1.4 
m i l e  new channel and a weir  and con t ro l  s t ructure.  

Flood operation c r i t e r i a  function o f  non-damaging f low of 21.000 
c f s  a t  downstream Capay and contro l  stage o f  l ake  to 7.56' on 
Rumsey Gage a t  Lakeport. 

Construct two new bridges. Minimal impact on r i p a r i a n  development. 

Modi f icat ion of Bemmerly and Gopcevic;Oecrees necessary p r i o r  t o  
plan, implementation. 

5248.300 

320.900 

72,600 

1.3 t o  1.0 

20'acres o f  grassland l o s t  t o  bypass channel construct ion; of 
t h a t  16 acres a re  'west o f  S ta te  Highway 53. 3 acres o'f r i p a r i a n  
land along 1.3 m i l e  reach o f  e x i s t i n g  channel would be l o s t  t o  
channel widening. This land supports vegetat ion such as hardwoods, 
pines, willows, vines. and brush species. 1.4 m i l e  long bypass 
channel would create new r i p a r i a n  vegetat ion along i t s  banks. 
Vegetation would be replanted along d is turbed banks. 

3.6 mi les  o f  e x i s t i n g  channel -deepened and i n te rm i t t en t l y  widened,, 
would reduce r i p a r i a n  vegetat ion p rov id ing  f i s h  and wi ld1 i f e  hab- 
i t a t .  Aquatic oxbow h a b i t a t  would no t  be af fected& 1.4 mi les  of 
new channel capable o f  support ing aquatic l i f e  would be created. 
B las t ing  dur ing  construct ion i n  a 0.3 m i l e  o f  the  e x i s t i n g  channel 
would a f f ec t  the e x i s t i n g  f ishery.  Channel meander would be main- 
ta ined and as r i pa r i an  vegetat ion re-establ ishes f ishery should 
a l so  re-establ i sh. 

channel and downstream o f  the Clear Lake o u t l e t  dam. L i t t l e  o r  

1. Plan Data 

2. National Economic Oevelopment 

Annual Costs 

Annual Benef i ts  

Net Annual Benefi ts 

Benefi t-Cost Rat io  

3. Environmental Qua1 i t y  

(a) Vegetation 

( b l  W i l d l i f e  

(c)  Water Qua1 i t y  

ENLARGE CLEAR LAKE OUTLET CHANNEL 

Enlarge 5.0 mi les  o f  o u t l e t  channel from a capacity o f  2,500 t o  
8.000 c f s  a t  7.56' on Rumsey Gage a t  Lakeport. 

Flood operat ion c r i t e r i a  function of non-damaging f low o f  21.000 
c f s  a t  downstream Capay and contro l  stage o f  lake  t o  7.56 on 
Rumsey Gage a t  Lakeport. 

Relocate numerous residences, docks and two bridges. 

'Modif icat ion o f  Bemmerly and Gopcevic Decrees necessary p r i o r  t o  
p ro jec t  implementation. 

$920.300 

303.900 

-16.400 

0.95 t o  1.0 

7 acres o f  r i p a r i a n  lands along 2 mi les  o f  the e x i s t i n g  o u t l e t  
channel l o s t  due t o  channel widening. These lands support 
vegetat ion such as hardwoods. pines, willows, vines. and brush 
species. Vegetation would be replanted along d is turbed banks. 

5 mi les  o f  e x i s t i n g  channel deepened and i n t o r m i t t e n t l y  widened. 
would reduce r i p a r i a n  vegetat ion provid ing f i s h  and w i l d l i f e  
habi tat .  400 f e e t  19%) o f  the t o t a l  4.500 l i n e a l  feet  o f  aquat ic  
oxbow hab i t a t  would be lost .  B las t ing  dur ing  construct ion i n  a 
0.9 m i l e  reach o f  the 'ex is t ing  channel would a f f e c t  the ex i s t i ng  
fishery. Channel meander would be maintained and as r i pa r i an  
vegetat ion re-establishes, f ishery,should a lso  re-establish. 

Increased t u r b i d i t y  dur ing the 1 construct ion season w i t h i n  the o u t l e t  

( d l  A i r  Qua1 i ty  

4. Regional Development 

(a) Land Use 

(b l  Local Government Finance 

I c l  EmploymentlLabor Force 

( d l  Business. indus t r ia l ,  
a g r i c u l t u r a l  a c t i v i t y  

no e f fec t  on the a lga l  growth problem i n  Clear Lake. 

I 
Minor e f f e c t  by construct ion equipment exhaust dur ing 1 construct ion season. 

7 acres o f  r i p a r i a n  land l o s t  by channel widening. 48 acres of 
pasture land used f o r  spo i l  area t o  be located outs ide o f  f lood 
p l a i n  t o  prevent induced development. 

112 acres o f  land removed from tax r o l l s ,  reducing tax  revenues 
by about $ 3.300 annually. Flood p l a i n  property  values increased 
and i n  t u rn  l oca l  tax revenues. Reduced emergency f lood f i g h t i n g  
cost. 

20 acres o f  grassland and 3 acres o f  r i p a r i a n  land l o s t  by channel 
construct ion and widening. 4.8 acres o f  pasture land used f o r  
spo i l  area t o  be located outs ide o f  f lood p l a i n  t o  prevent induced 
developmen t. 

118 acres O f  land removed from tax r o l l s ,  reducing tax revenues 
by about $ 2.600 annually. Flood p l a i n  property values would 
increase and i n  tu rn  l oca l  tax revenues. 

Reduced f lood th rea t  would tend t o  s tabe l i ze  e x i s t i n g  and promote future development, r e s u l t i n g  i n  a s i m i l a r  s t abe l i z i ng  e f f e c t  on the 
loca l  labor force. 28 l oca l  workers provided w i t h  employment dur ing 1 co l s t r uc t i on  season. Maintenance work required i n te rm i t t en t l y  

a f t e r  construct ion employing l o c a l  labor. 

During construct ion per iod recrea t ion  or iented business along out-  
l e t  chanhel would be, adversely effected: however, long-term bene- 
f i t s  by business rea l i zed .  Re ta i l  sales o f  about $ 219.000 would 
'benefi t  loca l  business dur ing  the construct ion period. 

During construct ion per iod recreat ion or iented business a long out- 
l e t  channel would be adversely ef fected:  however, l o n g - t e n  bene- 
f i t s  by business rea l i zed .  Reta i l  sa les o f  about 372.000 would 
benof i t  loca l  business dur ing  the construct ion period. 



SUMRIABY OF ECONOMIC-EHVIRONMENTAL-SOCIAL EFFECTS 

5. Social Well Being 

(a1 Noise 

(b)  Populati?n/Housing 

(c )  Aesthetics 

( d l  Transportat ion 

( e l  Recreation 

i f 1  Health 

i g l  H i s t o r i c  and Archeologic 

( h l  I n s t i t u t i o n a l  
Relat ionships 

CLEAR LAKE FLOOD CONTROL ALTERNATIVE PLANS 
ENLARGE CLEAR LAKE O U T L E T  CHANNEL I ENLARGE CLEAR LAKE O U T L E T  C H A N N E L  AND BYPASS I FLOOD P L A  l N ZON l NG 

equipment dur ing 1 construct ion 
season. However b l as t i ng  would create per iod ic  l oca l i zed  high 
noise leve ls .  

Minor e f fec t  due t o  construct ion equipment dur ing 1 construct ion 
soason. Due t o  the bypassing of the  developed por t ion  o f  the 
reach. high noise l eve l s  w i t h  b l as t i ng  would no t  be s ign i f i can t .  

3 residences relocated. D is loca t ion  o f  persons due t o  f lood ing  would be reduced. A long-term stabel  i r i n g  e f f e c t  on housing around lake 
and along the o u t l e t  channel would occur, 

Removal and reconstruct ion o f  State Highway 53 bridge, o l d  Highway 
53 bridge, and Garner Is land  br idge would be necessary, thereby 
temporari ly decreasing t ranspor ta t ion  e f f i c iency  on these routes. 
However, a long term benef i t  due t o  reduced f lood  damage t o  roads 
around Clear Lake would ex is t .Out let  channel navigat ion,oxpocia l ly  
i n  the v i c i n i t y  o f  the Grigsby Riff10,would be s i g n i f i c a n t l y  
improved. 

Although na tura l  channel meander would be ma in ta ined .10~~ o f  r i pa r -  
ian vegetation, t o  widening would cause a decrease i n  the aes the t ic  
value o f  the area. Approximately 1 channel m i l e  o f  aes the t i ca l l y  
p leasing oxbow hab i t a t  would be decreased 9% w i t h  a decrease i n  
flow i n  the  remainder.Spoi1 areas would beuns igh t ly  u n t i l  replanted 
vegetat ion was re-establ ished. Addi t ional  vegetat ion na t i ve  t o  the  
area would be p lanted adjacent t o  the channel. 

F ishing i n  o u t l e t  channel essen t i a l l y  e l iminated dur ing  1 construc 
t i on  season.Small c r a f t  navigat ion u l t i m a t e l y  improved,but advers i ty  
affected dur ing  construct ion. Increase o f  ?1,000 recrea t ion  user 
days annually w i t h  proposed campground and f i s h i n g  access f a c i l i t i e s .  

Aesthetic losses would be minimized by use of the bypass channel. 
thereby permi t t ing  the scenic oxbow areas t o  remain unaffected, 
and reducing the  loss  o f  r i p a r i a n  vegetat ion along the e x i s t i n g  
channel. Weir and con t ro l  s t r uc tu re  would de t rac t  from the, 'natural' 
beauty o f  the area,but a p o t e n t i a l l y  scenic source o f  new r i p a r i a n  
vegetation would, be along the 1.u m i l e  long bypass. Areas 
used as spo i l  disposal s i t e s  would be uns igh t l y  u n t i l  replanted 

'vegetat ion was re-establ ished in these areas.Additiona1 vegetat ion 
na t i ve  t o  tho aroa would be p lantod adjacent  t o  channels. 

Reconstruction o f  t he  Garner Is land  bridge as wo l l  as the construc 
t i on  o f  2 new add i t i ona l  bridgos on ,State Highway 53 and Old High 
way 59,would temporari ly a f f e c t  t ranspor ta t ion  e f f i c i ency  a t  these 
s i  teS. However, a long term benef,i t wotlld be real  izod t o  roads 
along Cloar,Lake r i m  by reducing tho f l ood  threat. 

E f fec t  on r ipav ian  recrea t ion  o r ien ted  development minimized w i t h  
bypass channel. Minor f i she ry  would be supported i n  bypass channel. 
lncrease o f  48,000 recreat ion user days annual ly  w i t h  proposed 
campground and f i sh i ng  access f a c i l i t i e s .  

NO EFFECT 1 

Po ten t i a l  safety hazard dur ing construct ion due t o  b las t ing  and 
heavy equipment operation i n  c lose proximi ty  t o  res ident ia l  areas. 
However, would decrease hea l th  hazards associated w i t h  f looding 
along the lake  r i m  and o u t l e t  channel. 

Estimated 770 new housing units.1.030 replacements w i t h i n  Standard 
Pro jec t  f lood p l a i n  between 1985 and 2035. Higher construct ion 
costs w i t h  f lood proof ing would r e s u l t  i n  a more uniform cost  and 
be t te r  q u a l i t y  home w i t h i n  the f lood plain. This would have a 
p o s i t i v e  e f f e c t  on the long-tern qua l i t y  o f  housing w i t h i n  the 
f lood p l a i n  but  would increase the problom o f  a shortage o f  low 
t o  moderate income housing i n  the'aroa. 

Safety hazard dur ing construct ion minimized due t o  the  bypassing 
o f  tho most densely populated aroas by tho bypass channol. Pro joc t  
would decroaso hoal t h  hazards associated w i t h  f lood ing  along tho 
lako r i m  and o u t l o t  channol. 

Land use regulat ions would help t o  preserve any'natural* appoarance 
t ha t  remains on tho lake periphery i n  r es t ra i n i ng  development.of 
the shorel ine and minimiz ing landscape a l te ra t ions .  

Wintun and Pomo indian v i l l a g e s  and campsites l i n e  the periphery o f  Clear Lake and tho o u t l e t  channel. Construct ion works could d i s t u r b  
such s i t e s  should they exis t .  

I 
Mod i f i ca t ion  of Gopcevic (19201 and Bemmerly (1940) Decrees would be necessary p r i o r  t o  any a l t e r a t i o n  of the o u t l e t  channel. 

I 

NO DEVELOPMENT - w * % a ! % E S  I 
Increased urban dovolopment and recreat ion use would increase 
noise lovols.  but no t  t o  unacceptable lovols.  

Lake County populat ion predicted t o  increase t o  60.700 by 2020. 
Immigration o f  r o t i r e d  persons i s  expocted t o  be primary element 
i n  basin growth. Mobile :~omes and second home development would 
dominate. Major f lood  damage t o  e x i s t i n g  s t ruc tu re  along l ake  
r i m  and o u t l e t  channel would continue t o  occur, w i th  t h i s  e f f e c t  
minimizod on new housing,due t o  f l ood  p l a i n  zoning requirements. 

Tendoncy towards urbanizat ion would f u r t he r  decrease the  "na tura l "  
appearance o f  r i pa r i an  areas. 

I 
4.740.000 annual user days Predicted f o r  Cloar Lako by yoar 2020. Future recreat ion us0 o f  Lake l a rge l y  dependent upon water qua1 i t y  
condit ions. Flooding would continue t o  cause damage t o  recreat ion o r ien ted  business and f a c i l  i ti,es along lake  r i m  and o u t l e t  channel. 

I 

Continued f lood  th rea t  t o  ex i s t i ng  roads and u t i l i  t i c s  around Cloar 
Lake poriphery. However, e f f ec t i ve  p lanning and management would 
minimizo t h i s  threat  t o  yet-to-be constructed f a c i l i t i e s .  

Although f lood  proof ing would tond t o  increase pro tec t ion  t o  
futuro residon t i a l  and commercial development from the pub1 i C 

safety hazards associatod w i th  f looding, f looding w i l l  continue 
t o  pose a pub1 i c  hea l th  hazard. 

T ra f f i c  volume i n  area predicted t o  increase 10% annually. Two 
new State Highway routes a re  proposed f o r  future construct ion. 
Roads, p a r t i c u l a r l y  Highway 20 would continue t o  suf fer  pe r i od i c  
f lood damage. 

NO EFFECT 

I10 EFFECT 

Newly planned san i t a t i on  and water supply systems w i l l  reduce 
Pub1 i c  hea l th  th rea t  posed by flooding. Flooding o f  main highways 
w i l l  continue t o  threaten l i f e  and Property. Residential f lood ing  
along lake  r i m  and o u t l e t  channel would continue t o  pose physical 
and psychological heal th problems. 

Continued urbanizat ion and a g r i c u l t u r a l  improvements would pro-  
gressively  d imin ish the r ich, archeological resources avai lable. 

NO EFFECT 



Flood damage 

Average annual  f l ood  damages were computed f o r  t h e  Clear  Lake R i m  and 
lower Cache Creek a r e a  based on 1974 cond i t i ons .  Th i s  d a t a  is presen ted  
i n  t a b l e  C-13. 

Table  C-13 

Average Annual Damages 
1974 

. Average Annual 
Locat ion a Damage 

Clear  Lake Rim 
Reach 1 
Reach 2 
Reach 3 

Erosion and Sediment Problem 

The e ros ion  and sed imenta t ion  p r o b l e m  a r e  p r i m a r i l y  confined t o  t h e  a r e a  
of Cache Creek below Rumscy, For many yea r s ,  e r o s i o n  and sed imenta t ion  have 
been a problem i n  t h i s  a r e a  and numerous a c r e s  of l a n d  have been washed 
away. Between Capay and t h e  s e t t l i n g  bas in  t h e  channel  has  been g radua l ly  
degrading which has  had a damaging e f f e c t  on b r i d g e s  c r o s s i n g  Cache Creek. 

Bank e ros ion  

Bank e ros ion  a long  Cache Creek t akes  p l ace  between t h e  towns of Rumsey 
and Yolo. Downstream of Yolo, bank p r o t e c t i o n  has  been placed by t h e  
Corps of  Engineers  i n  conjunc t ion  wi th  t h e  cons t ruc t ed  l evee  p r o j e c t .  
Between t h e  towns o f  Rumsey and Capay t h e  damaging e f f e c t s  of e ros ion  
a r e  p r imar i l y  ev iden t  a long  t h e  r i g h t  bank where a g r i c u l t u r a l  development 
has taken p lace ,  I n  t h e  reach  between t h e  towns of Capay and Yolo l o s s  
of banks has  been caused by both e ros ion  and mining of  sand and g rave l  
from t h e  channel  and bordering l ands ,  I n  p a r t i c u l a r ,  g r a v e l  mining 
ope ra t i ons  downstream of  Stcveas Bridge have s i g n i f i c a n t l y  widened t h e  
channel,  The land  use  types  a long  t h e  channel  t h a t  have been and a r e  
subjec ted  t o  e r o s i o n  a r e  presen ted  i n  t a b l e  C-14. 



Table C-14 

Land Use a long  Cache Creek 

: Cul t iva t ed :  . 
Reach : Lands : Orchards : P a s t u r e  : H i l l s i d e  

MILES 

Rumsey t o  Capay 
(Reach 1 )  

Capay t o  Stevens 
Bridge 

(Reach 2) 11.8 1 . 7  8.9 

There a r e  a l s o  numerous s t r u c t u r e s  c ros s ing  t h e  c r eek  and a d j a c e n t  t o  
t h e  c r eek  i n  a d d i t i o n  to fa rmsteads  t h a t  have been damaged o r  a r e  
s u s c e p t i b l e  t o  e r o s i o n  damage. These f a c i l i t i e s  a r e  l i s t e d  i n  t a b l e  C-15 
from downstream t o  upstream. 



Table C-15 

S t r u c t u r e s  Crossing Cache Creek 

Miles  Upstream 
Prom s e t t l i n g  Basin . Type F a c i l i t i e s  : Name 

7.0 Road Bridge Stevens Bridge 

8.0 I r r i g a t i o n  Canal  Moore Canal 

9.4 Diversion Dam Moore Dam 

9.5 I r r i g a t i o n  Canal  Alder Canal 

Power Trans- 
mission l i n e s  

Power Trans- 
miss ion  l i n e s  

Power Trans- 
miss ion  l i n e s  (3  l i n e s )  

Road Bridge I n t e r s t a t e  505 

Road Bridge Madison Bridge 

16.3 Road Bridge Espar to  Bridge 

18.5 Road Bridge Capay Bridge 

20.6 Diversion Dam Capay Dam 

39.7 Road Bridge Rumsey Bridge 

Analysis  of t h e  e ros ion  and land  l o s s  a long  Caclie Creek is presented i n  
t a b l e  C-16. This  d a t a  was developed from i n t e r m i t t e n t  a e r i a l  photos  
t h a t  were a v a i l a b l e  f o r  t h e  per iod  from 1939 t o  1972. 



Table C-16 
Smi?;k.iY OF LOV?R CACHE CREEK SEDLaXT EROSIOX AYD DEPOSITION .LYALYSIS 

Length of  Date o f  T o t a l  A r e a  Di f fe rence  Average T o t a l  Per iod 
Reach Aerial Photo Within Banks In Acreage Dif fe rence  Average 

(Miles) (Acres) (Acres) (Acres/Year/>lile) ( ~ c r e s / ~ e a r / ? l i l e )  

REACH ONE: Bumsey t o  
Capzy Darn 17-9  Jun 1953 

Jun 1969 
Mar 1972 

?&\CII TWO: Capay Dan 12.3 
t o  Ai rpor t  Xd 

Aus 1939 
Jun 1370 

(Stevens Br.) 

-Capay ;)am t o  4.1 
: P Esparto Bridge 
N 
Q, 

Aug 1939 
Apr 1953 
Jun 1370 

iiug 1933 
J u l  1957 
Jun  1970 

-:ladison Bridge t o  3.4 
.%ore Cam 

Aug 1939 
Jul 1957 
Jun 1970 

-lioore 3aol t o  Ai rpor t  2.1 
Road (Stevens Cridgc) 

iiug 1339 
Jui 1957 
Jun 197U 

KLlCl! T::T.EE : a r p o r t  U 
To S e t t l i n g  3as in  

-Airport  Load t o  Solo 4.4 
9ridgc 
(Xos t ly Escavat ion)  

Bug 1339 
J u l  1937 
Jun 197G 



Review of t h i s  d a t a  shows t h a t  t h e  channel ha s  g e n e r a l l y  become pro- 
g r e s s i v e l y  wider.  This  is considered unusual s i n c e  a channel w i l l  
t y p i c a l l y  main ta in  i t s  s i z e .  However, dur ing  t h e  c r i t i c a l  d ry  per iod 
of t h e  1930's sediment depos i t i on  most l i k e l y  took p lace .  Af t e r  t h a t  
per iod ,  major f l ood  flows occur red  i n  t h e  v a l l e y  i n  1937, 1940, 1956, 
1958, 1964, and 1970. Th i s  probably provides  a tendency f o r  channel 
widening coupled w i t h  sand and g rave l  mining. 

Source of sediment 

Below t h e  gage on Cachc Creek above Rumsey t h e  s t ream f lows through 
sedimentary rock format ions  before  e n t e r i n g  t h e  Capay Valley. The channel  
widens cons iderab ly  i n  t h i s  a r e a  s i n c e  i t  is no t  confined by t h e  s t e e p  
rock canyon predominant between Clear  Lake O u t l e t  Dam and Rumsey. In  
t h i s  a r e a  a  cons ide rab l e  amount of sediment in f low t o  t h e  creek i s  gener- 
a ted .  The sediment y i e l d  of Capay Val ley between Rumsey and Capay is 
approximately 3.5 times h igher  than i n  t h e  upstream p o r t i o n s  of Cache 
Creek Basin. The sediment y i e l d  of Cache Creek a t  Capay is considered 
very high. A comparison of t h e  u n i t  sediment y i e l d  of Cache Creek t o  
o t h e r  s t reams i s  presen ted  i n  t a b l e  C-17. 



Table C-17 

Average 
Drainage Water : Average Annual 

Stream Location Area : Discharged : Suspended Load 
: (1,OOOsq. mi.) (1,000 c f s )  : (tonjsq. mi.) 

Cache Creek C ~ P ~ Y ,  0.5 0.6 1,584 

San Joaqui n Vernalis ,  CA 14.0 4.7 25 

E e l  Scot ia ,  CA 3.1 7.0 5,846 

Colorado Grand Canyon, AZ 137.8 6 1,082 

C o l d  ia Rasco, WA 102.6 
0 
I 
tQ 
0, 

Missouri Hermann, MO 528.2 

Source: "The Sediment Yield of Major Rivers of t h e  World" by John N. Holeman. August 1968 i s s u e  
of Water Resources Research, published by American Geophysical Union, 



The h igh  sediment in f low t o  t h e  c reek  i n  t h i s  reach  is dependent on a  
number of f a c t o r s .  One prime f a c t o r  is t h e  low amount of  p r e c i p i t a t i o n  
i n  such a  r e l a t i v e l y  s t e e p  mountanious a r ea .  Because of t h e  low pre- 
c i p i t a t i o n  t h e r e  i s  a  l i m i t e d  amount of  v e g e t a t i v e  cover and when pre- 
c i p i t a t i o n  does occur  a  l a r g e  amount of sediment is  washed from t h e  
h i l l s  i n t o  t h e  stream. 

The Capay i i i l l s ,  l o c a t e d  t o  each s i d e  of t h e  s t ream and forming t h e  Capay 
Val ley,  a r e  broken a t  numerous p l aces  by s t e p - l i k e  topography where 
s u r f i c i a l  slump and s o i l  c reep  have g radua l ly  c r e a t e d  g u l l i e s .  The 
h i l l s  t o  t h e  n o r t h e a s t  form t h e  l e f t  bank of  t h e  c r eek ,  a l lowing  t i i l l s i d e  
sediment flow t o  d i s cha rge  d i r e c t l y  i n t o  t h e  s t ream. Along t h e  r i g h t  
bank of t h e  c r eek  is  t n e  Capay Val ley f l o o r  t h a t  has  been ex t ens ive ly  
c u l t i v a t e d  f o r  a g r i c u l t u r e .  This  c u l t i v a t i o n  tends  t o  i n c r e a s e  t h e  
s u s c e p t i b i l i t y  t o  e ros ion .  

Sediment t r a n s p o r t  

The c r o s s  s e c t i o n  of Cache Creek i n  t h e  reach  between Capay and t h e  s e t t l i n g  
bas in  is t y p i c a l l y  very wide and shallow. Width t o  depth  r a t i o s  a r e  commonly 
50 o r  g r e a t e r .  A low flow channel  meanders w i t h i n  t h e  con f ines  of  t h e  main 
channel,  occas iona l ly  a t t a c k i n g  t h e  banks. 

The s t ream t r a n s p o r t s  an  extremely wide range of  g r a i n  s i z e  wi th  a l a r g e  
propor t ion  of f i n e s  (40.2 mu) moving a s  wash load .  Although t h e  banks 
i n  t h i s  reach a r e  composed o f  e a s i l y  e r o d i b l e  m a t e r i a l  they a r e  probably 
no t  a  major sou rce  of  t h e  sediments t h a t  d e p o s i t  i n  t h e  s e t t l i n g  bas in .  

A s  s t a t e d  prev ious ly ,  t h e  major source  appears  t o  be  h i l l s i d e  and s h e e t  
e ros ion  i n  t h e  Capay Val ley,  above Capay. 

The sediment t r a n s p o r t  i n c r e a s e s  from Capay t o  Yolo, 10 mi l e s  downstream, 
because of flow d i v e r s i o n s  f o r  i r r i g a t i o n  a~ad a dec reas ing  energy s lope .  
The average annual  t o t a l  t r a n s p o r t  a t  Capay i s  about  2,115,000 tons ,  and 
a t  Yolo 1,297,000 tons ,  Ca lcu la ted  average  annual  c a p a c i t y  f o r  t r a n s p o r t  
of bed m a t e r i a l  is 263,000 tons  a t  Capay and 165,000 tons  a t  Yolo. For 
t h e  p re sen t  flow-duration c h a r a c t e r i s t i c s  of Cache Creek, approximately 
904 of t he  average  annual  bed m a t e r i a l  t r a n s p o r t  occu r s  du r ing  f lows 
between 1 ,500  and 11,000 c f s .  Transpor t  r a t e s  of bed m a t e r i a l  a t  
Capay and Yolo a s  f u n c t i o n s  of d i scharge ,  and o t h e r  p e r t i n e n t  sediment 
information,  a r e  presen ted  i n  t a b l e  C-18. The movement of bed m a t e r i a l ,  
a s  opposed t o  wash load ,  i s  important  i n  de te rmin ing  channel  s t a b i l i t y .  



Table C-18 

SEDIMENT TRANSPORT 
BEL) MATERIAL TRANSPORT RATES, CACHE CREEK 

Discharge . Transpor t  Rate  ( ~ o n s / ~ a y )  
(cf s) . Near Capay . Near Yolo 

AVERAGE ANNUAL TRANSPORT RATES I N  TONS 

: Bed Mate r i a l  : Wash Load : 
( 0 . 2 -  20mm) : (40.2mm) T o t a l  

Cache Creek 263,000 1,852,000 2,115,000 

Cache Creek 
a t  Yolo 165,000 1,132,000 1,297,000 

A s  t h e  t r a n s p o r t  c a p a c i t y  a t  Capay is g r e a t e r  than t h a t  a t  Yolo, 
d e p o s i t i o n  w i t h i n  t h i s  reach i s  expected,  Gravel o p e r a t i o n s ,  however, 
a r e  p r e s e n t l y  removing i n  excess  of 4,000,000 tons  of m a t e r i a l  each year.  
This  m a t e r i a l  is being mined s i n c e  t h e  r a t e  a t  which i t  is  being removed 
is  n e a r l y  t h r e e  times g r e a t e r  than t h e  a b i l i t y  o f  t h e  s t ream t o  r ep l ace  
bed m a t e r i a l  from upstream. I t  appears  t h a t  t h i s  removal of  m a t e r i a l  
hae r e s u l t e d  i n  a s u b s t a n t i a l  i n c r e a s e  i n  t h e  channel  width,  

The amount o f  sediment t r anspo r t ed  t o  t h e  Cache Creek S e t t l i n g  Basin 
amounts t o  675 a c r e - f e e t  annual ly  on t h e  average. 



Sediment depos i t i on  i n  t h e  s e t t l i n g  bas in  

A survey of t h e  s e t t l i n g  bas in  was made by t h e  Corps of Engineers i n  1933 
and 1934 and subsequent topographic surveys were made by t h e  S t a t e  3n 
1958, 1968, and 1971. The fo l lowing  t a b u l a t i o n  shows t h e  volwne of 
sediment depos i t ed  dur ing  these  pe r iods  based on t h e s e  surveys.  

Table  C-19 

. Deposi t ion 
Per iod  : I n  S e t t l i n g  Basin (Acre-feet) 

1934 t o  1958 9,700 

1958 t o  1968 1,900 

1968 t o  1971 1,035 

T o t a l  12,635 

The average annual  sediment depos i t i on  i n  t h e  s e t t l i n g  bas in  du r ing  t h i s  
per iod amounts t o  about  340 ac re - f ee t .  

Gradation a n a l y s i s  of  t h e  s o i l s  of t h e  s e t t l i n g  bas in  and Yolo Bypass were 
made i n  March 1972 by t h e  S t a t e  of  C a l i f o r n i a  Department of Water Resources, 
The r e s u l t s  of  t h e s e  ana lyses  a r e  shown i n  t h e  fo l lowing  t a b u l a t i o n ,  



Table C-20 

. . Sand : S i l t  : Clay 
Locat ion : ( l a r g e r  than : (.005 t o  : ( smal le r  than 

: .074 mm) : ,074 m) : ,005 mm) 

PERCENT 

Cache Creek a t  
Yolo ( i n£  low) 

S e t t l i n g  Basin 
mouth of  t r a i n i n g  

b a s i n  6 9 2 3 8 

S e t t l i n g  Basin 
nea r  Cobble Weir 1 5  6 2 23 

Yolo Bypass 2 2 42 36 

Source: "Cact~e Creek S e t t l i n g  Basin Interim Plan," by S t a t e  of C a l i f o r n i a  
Department of Water Resources, October 1972, 

The d e n s i t y  of t h e  depos i ted  m a t e r i a l  i n  t h e  s e t t l i n g  bas in  i s  a s  fol lows:  

Table  C-21 

CtiMACTERISTICS OF DEPOSITS 

: S p e c i f i c  Weight S i z e  Range 
L . . ( L ~ S / C U .  ~t , ) , (m~) 

S e t t l i n g  Basin 88.9 0.005 - 0.5 

Sediment Deposi t ion i n  t h e  Yolo Bypass 

Sedimentat ion of t h e  Yolo Bypaee by Cache Creek hae aga in  become a problem. 
I n  1937 t h e  Cache Creek S e t t l i n g  Basin was cons t ruc t ed  a s  a u n i t  of t h e  
Sacramento River  Flood Cont ro l  P r o j e c t  t o  c o n t r o l  d e p o s i t i o n  of sediments 
i n  Yolo Bypass and thus  main ta in  t h e  f lood  flow c a p a c i t y  o f  t h e  bypass. 
However, t h e  s e t t l i n g  b a s i n ' s  s t o r a g e  capac i ty  is now almost  dep le ted .  
A s  p r ev ious ly  s t a t e d ,  t h e  S t a t e  of C a l i f o r n i a  has  i n  r e c e n t  yea r s  done some 
work on Cache Creek S e t t l i n g  Basin t o  provide i n t e r i m  s t o r a g e  c a p a c i t y  



u n t i l  a long range s o l u t i o n  can be  developed. The r e c e n t  r a i s i n g  of  tlie 
Cobble Weir a t  t h e  o u t l e t  of  t h e  s e t t l i n g  bas in ,  t o  i n c r e a s e  t h e  s t o r a g e  
capac i ty  has ,  however, caused encroactunent i n t o  t h e  f reeboard  of  per imeter  
l e v e e s  under des ign  flow condi t ions .  

Based on an  a n a l y s i s  of t h e  g rada t ion  of sediment f lowing i n t o  t h e  s e t t l i n g  
bas in  (675 ac re - f ee t )  and t h e  sediment t h a t  ha s  depos i ted  i n  t h e  Yolo Bypass, 
i t  was determined t h a t  an  average  of about  100 ac re - f ee t  per  year would 
depos i t  when t h e  t r a p  e f f i c i e n c y  of  t h e  s e t t l i n g  bas in  reached zero. 
A zero t r a p  e f f i c i e n c y  was expected t o  occur  i n  1975; however, tlie i n t e r i m  
measure of r a i s i n g  t h e  Cobble Weir has provided some prolonged e f f i c i e n c y .  

Deposition Below Yolo Bypass 

Deplet ion of t h e  sediment s t o r a g e  i n  t h e  s e t t l i n g  bas in  is  allowirlg t h e  
heavy sediment load  c a r r i e d  by Cache Creek t o  be  c a r r i e d  i n t o  t h e  Yolo 
Bypass unimpaired. This ,  a s  i n d i c a t e d ,  is e f f e c t i n g  t h e  Yolo Bypass f l o o d  
flow capac i ty .  Also, a d d i t i o n a l  sediment i s  now being permit ted t o  f low 
on downstream f u r t h e r  compounding t h e  sediment d e p o s i t i o n  problems i n  
naviga t ion  channels  and f l ood  c o n t r o l  channels .  To main ta in  t h e  e f f e c t i v e -  
ne s s  of t h e  Sacramento River  and downstream San Franc isco  Bay System, i t  
has been necessary  t o  c o n t i n u a l l y  dredge depos i t ed  sediments.  S i g n i f i c a n t  
depos i t i on  problem a r e a s  t h a t  a r e  p r e s e n t l y  e v i d e n t  below Yolo Bypass a r e  
t h e  Sacramento River  Shallow D r a f t  Channel, Sacramento River  Deep \Jater  
Ship Channel, and San Franc isco  Bay System. These problem a r e a s  a r e  d i s -  
cussed i n  t h e  fo l lowing  paragraphs.  

a. The Sacramento River Shallow Dra f t  Channel p rovides  a 1 0  f o o t  deep 
channel  from Suisun Bay t o  Sacramento, a 6 f o o t  deep channel  from Sacramento 
t o  Colusa, and a 5 f o o t  deep channel from Colusa t o  Chico Landing. Each 
year  t h e  Corps of Engineers  has  t h i s  channel  dredged of depos i ted  sediment 
t o  main ta in  i t s  dep th  f o r  nav iga t ion .  Based on 8 y e a r s  of  r ecen t  r eco rds  of 
dredging,  t h e r e  h a s  been an  average  of 325,000 c u b i c  ya rds  pe r  year  
dredged. This  dredging i s  c o s t i n g  i n  excess  of $400,000 pe r  year .  

b. The Sacramento River  Deep Water Ship channel  provides  a 30 f o o t  
deep channel f o r  43 miles from Suisun Bay t o  t h e  P o r t  of Sacramento. P o r t i o u s  
of t h e  channel a r e  dredged an  average of every two years .  The average  
annual  dredging of s e d i u n t  amounts t o  240,000 cub ic  ya rds  based on 8 y e a r s  
of  r e c e n t  records.  The dredging is  c o s t i n g  i n  exces s  of $300,000 per 
year.  

c. The San Franc isco  Bay Syotem c o n t a i n s  a number of sma l l  bays,  
p u b l i c  po r t s ,  nava l  p o r t s ,  and s t l ip  channels  t h a t  a r e  e f f e c t e d  by t h e  
depos i t i on  of  sediment c a r r i e d  i n t o  t h e  bays from t h e  Sacramento River  
and o t h e r  a r ea s .  The Corps of Engineers  i n  1967 used sediment f low d a t a  
c o l l e c t e d  by t h e  U. S. Geologica l  Survey and determined t h a t  t h e r e  is  
a sediment flow i n t o  t h e  system o f  9.56 m i l l i o n  c u b l i c  yards  per  yea r  



on t h e  average,  Of t h i s  about  8.13 m i l l i o n  cubic  y a r d s  p e r  year  is 
es t imated  t o  come from t h e  Sacramento-San Joaquin  De l t a  and p r i n c i p a l l y  
from t h e  Sacramento River  Basin. Approximately 1 0  m i l l i o n  cub ic  yards  
of Bay sediment a r e  dredged annua l ly  by t h e  Federa l  Government and p r i v a t e  
concerns i n  t h e  Bay System. The ma jo r i t y  of t h i s  m a t e r i a l  is disposed 
of i n  t h e  Bay water  a t  one o f  f i v e  d i s p o s a l  si tes and i t  is  es t imated  
t h a t  about  1.4 m i l l i o n  cub ic  yards  l eaves  t h e  Bay annual ly  from overboard 
dredge d i s p o s a l  p r a c t i c e s .  

J u s t  from t h e s e  c r i t i c a l  problem a r e a s  t h e r e  is  a n  e s t ima ted  average  annual  
dredging requirement  of about  11 m i l l i o n  cub ic  ya rds  and t h i s  c o s t s  
i n  excess  of $1.00 per  cubic  yard t o  remove. 

I f  no a c t i o n  i a  taken i t  is es t imated  t h a t  240 ac re - f ee t  (387,000 cub ic  
yards)  on t h e  average  per  year  of  sediment t h a t  was d e p o s i t i n g  i n  t h e  
s e t t l i n g  bas in  w i l l  f low i n t o  t h i s  nav iga t ion  system and a po r t i on  depo- 
s i t e d .  This  e x t r a  sediment amounts t o  about  5 p e r c e n t  of t h e  sediraent 
f low i n t o  t h e  San Franc isco  Bay System from t h e  Sacramento-San Joaquin 
Del ta .  

Muncipal and I n d u s t r i a l  Water Supply Needs 

Lake County 

The primary sou rce  of M & I water  i n  t h e  v i c i n i t y  of C lea r  Lake is ground- 
waker supp l i e s .  Some M & I water  supply is  a l s o  provided from t h e  lake .  

The ~ o r p ' s  au tho r i zed  Lakeport Lake p r o j e c t  is planned t o  supplement t h e  
M 6 I water  supply by provid ing  an  a d d i t i o n a l  8,400 a c r e - f e e t  annual ly  
t o  t h e  Lakeport a r ea .  P o w  Reservoi r  s i t e  on Kelsey Creek, being s t u d i e d  
by Lake County, is  planned t o  a l s o  supplement M & I water  supply  of  t h e  
C lea r  Lake a r e a .  

Yolo County 

The l a r g e r  c i t i e s  i n  Yolo County, such a s  Woodland, Davis, and Winters,  
o b t a i n  t h e i r  e n t i r e  water supply from groundwater sources .  It is  p red i c t ed  
t h a t  wells w i l l  con t inue  t o  be  used f o r  M & I water  supply i n  t h e  f u t u r e .  
The fo l lowing  t a b u l a t i o n  p r e s e n t s  d a t a  r e l a t i v e  t o  water supply. 

I r r i g a t i o n  Needs 

Lake County 

Even though Clear  Lake l i e s  wi th in  Lake County, t h e  l a k e  provides  a l i m i t e d  
source  of i r r i g a t i o n  water  f o r  t h e  county s i n c e  Yolo County Flood Con t ro l  



Table C-22 

URBXL' AEEAS 1:: YOLO COUNTY .LVD TEIEIR XESPECTIVZ WATER SGPPLIES 

Water Supply : Average Annual : 
Urban Area : Source : Treatment : Consumption (mgd) 

- - -  :Solids as mg/l : as C a C b  - - 
City of Woodland I.!e 11 s none 

C) 
I 
u 
Cn 

City of ddvis,  i n c l .  
E l  :facer0 Wells none 

City of !\'inters Wells none 0.7 236-407 144-310 

Source: " P r e l i h a r y  ;?ater and Waste lhnagenent Plan" f o r  S a c r a e n t o  Regional Area Plannicg Comiss ion ;  ?letcalf 
and Eddy Engineers, Xovenber 1969. 



and Water Conservat ion District owns t h e  water  r i g h t s  of water s t o r e d  
i n  t h e  lake .  I r r i g a t i o n  water  s u p p l i e s  can, however, be  developed on 
t h e  s t reams f lowing i n t o  t h e  l ake .  On S c o t t s  Creek, t h e  Corp's author-  
i z ed  Lakeport Lake w i l l  provide 9,100 ac re - f ee t  annua l ly  of  i r r i g a t i o n  
water. On Kelsey Creek, Lake County is  s tudying  c o n s t r u c t i o n  of t h e  
Pomo Reservoi r  (Ke l seyv i l l e  Reservoi r )  which w i l l  f u r n i s h  i r r i g a t i o n  
water  t o  t h e  Big Val ley a r e a  ad j acen t  t o  Kelsey and Adobe Creeks. 

The Bureau of Reclamation i n  t h e i r  January 1969 Engl i sh  Ridge Unit  
f e a s i b i l i t y  r e p o r t  s t a t e d  t h a t  f u t u r e  demand of i r r i g a t i o n  water supply 
f o r  t h e  C lea r  Lake a r e a  amounted t o  38,400 ac re - f ee t  annual ly .  Of t h i s  
t o t a l ,  about  10,300 ac re - f ee t  would be r equ i r ed  f o r  t h e  Big Val ley a r e a .  
The Bureau has ,  however, i n d i c a t e d  t h a t  t h e  Engl i sh  Ridge Unit  is econ- 
omLcally i n f e a s i b l e  a t  t h e  p r e s e n t  time. There is a l s o  a p o t e n t i a l  t o  
s t o r e  a d d i t i o n a l  water i n  C lea r  Lake t o  meet Lake County demands, 

Yolo county  

S t u d i e s  of p rovid ing  a d d i t i o n a l  water  t o  Lake and o t h e r  nearby c o u n t i e s  
have r e c e n t l y  been resumed by t h e  Bureau of Reclamation. 

Yolo is p r imar i l y  an  a g r i c u l t u r a l  county. A g r i c u l t u r a l  water  is ob ta ined  
from groundwater and s u r f a c e  water supp l i e s .  C lea r  Lake, Cache Creek, and 
t h e  Sacramento River  c o n s t i t u t e  t h e  primary sou rces  of  s u r f a c e  water .  
Local i n t e r e s t s i n d i c a t e  t h e  combined sou rces  of s u r f a c e  and groundwater a r e  
n o t  s u f f i c i e n t  t o  meet demands a l lowing  an o v e r d r a f t  of t h e  groundwater 
by an es t imated  60,000 t o  80,000 acre- fee t  per  year .  

Accepting t h e  e x i s t e n c e  of a s i g n i f i c a n t  o v e r d r a f t  of t h e  groundwater 
bas in ,  a n  a d d i t i o n a l  sou rce  of supply is  needed by Yolo County. More 
water  is a l s o  needed t o  i r r i g a t e  land  which is  n o t  now used f o r  a g r i -  
c u l t u r a l  purposes ,  Ind ian  Val ley  Reservoi r ,  l o c a t e d  on North Fork Cache 
Creek, w i l l  p rovide  an a d d i t i o n a l  i r r i g a t i o n  y i e l d .  Other  p o s s i b l e  sour- 
c e s  of s u r f a c e  water  i nc lude  t h e  West Sacramento Val ley Canal s t u d i e d  
by t h e  Bureau of Reclamation. S t u d i e s  show t h i e  p r o j e c t  t o  be  economically 
i n  f e a s i b l e .  

S t u d i e s  have been conducted by t h e  Bureau of Reclamation i n  1964 r ega rd ing  
i r r i g a t i o n  water  supply f o r  t h e  lower Cache Creek s e r v i c e  a r e a .  This  
s e r v i c e  a r e a  ex tends  i n  a west t o  east d i r e c t i o n  from Rumsey t o  t h e  
v i c i n i t y  of Yolo and i n  a n o r t h  t o  sou th  d i r e c t i o n  from j u s t  no r th  of  
Cache Creek t o  Putah Creek. The s e r v i c e  a r e a  c o n t a i n s  160,800 a c r e s  
of a r a b l e  land.  Of t h i s  a r e a  52,058 a c r e s  a r e  se rved  by groundwater 
sou rces  providing about  222,000 ac re - f ee t  o f  water  annual ly .  Groundwater 
s a f e  y i e l d  is,  however, e s t ima ted  a t  200,000 ac re - f ee t .  T o t a l  s u r f a c e  
water  source  i r r i g a t i o n  consumption from Cache Creek i s  about  96,000 



a c r e - f e e t  annual ly .  Preoent  f i r m  y i e l d  is e s t ima ted  a t  45,000 ac re - f ee t .  
With t h e  development of Ind ian  Val ley Reservoi r  a new source  of water  
w i l l  be provided, Even w i t h  Ind ian  Val ley  Reservoi r ,  Yolo County a g r i -  
c u l t u r a l  i n t e r e s t s  i n d i c a t e  a need f o r  f u t u r e  i r r i g a t i o n  water  supply. 

Water Qual i ty  Problem 
Clear  Lake 

Clear  Lake has  a s i g n i f i c a n t  water q u a l i t y  problem, caused by exces s ive  
a l g a l  growths. Clear  Lake has become an eu t roph ic  l a k e ,  i n  t h a t  i t s  
n u t r i e n t  con ten t  a l l ows  f o r  massive a l g a l  blooms dur ing  c e r t a i n  t imes  
of t h e  year .  This  i n t e r f e r e s  wi th  one of  its b e n e f i c i a l  u se s ,  which i s  
r ec rea t ion .  The o t h e r  major b e n e f i c i a l  use of C lea r  Lake, t h a t  of an 
i r r i g a t i o n  water supply  f o r  downstream u s e r s ,  i s  s a t i s f a c t o r i l y  met f o r  
t h e  crop types  grown. 

The n u t r i e n t s  of  major concern f o r  a l g a l  growth i n  any water body a r e  
n i t r o g e n  and phosphorus. These n u t r i e n t s  e n t e r  C lea r  Lake from s t ream 
inf lows  and over land  runo f f .  Nu t r i en t s  a l r e a d y  i n  t h e  l a k e  become recyc led  
a s  dea th  and b i o l o g i c a l  o x i d a t i o n  r e l e a s e s  them from t h e i r  o rgan ic  bonds, 
and play an impor tan t  r o l e  i n  t h e  s ea sona l  a l g a l  growth cyc les .  

The a l g a l  blooms of  C lea r  Lake cause  a "pea-soup" appearance and when 
wind-swept t o  t h e  s h o r e l i n e  t h e  a lgae  d i e  and produce on uns igh t ly  appenr- 
ance and an unpleasant  odor  de t r emen ta l l y  e f f e c t i n g  r e c r e a t i o n  use. The 
blue-green a l g a e  i n  t h e  l a k e  a r e  t h e  most obnoxious o f  a l l  t h e  a l g a l  fami ly ,  
i n  t h a t ,  i n  a d d i t i o n  t o  t h e  above, they a l o o  r e l e a s e  by-products which a r e  
t o x i c  i n  t h e  h igher  concen t r a t i ons .  C e r t a i n  blue-green a l g a l  s p e c i e s  a r e  
a b l e  t o  main ta in  t h e i r  dominant p o s i t i o n  i n  C lea r  Lake because they possess  
gas  vacuoles  which a l l ow  them t o  remain i n  t h e  l i g h t e d  (euphot ic)  zone of 
t h e  l a k e  waters .  Thus, they g e t  t h e  l i g h t  needed f o r  t h e i r  growth, wh i l e  
shading o t h e r  genera of a l g a e  such as t h e  greens  and diatoms. 

Rigorous s t u d i e s  on t h e  causes  and c o n t r o l  of t h e  a l g a l  blooms of Clear  
Lake have been underway f o r  t h e  p a s t  t h r e e  yea r s  by t h e  Clear  Lake Alga l  
Research Unit (CLARU). Th i s  u n i t  i s  supported by bo th  t h e  C a l i f o r n i a  
Department of Water Resources and by t h e  Lake County Flood Cont ro l  and 
Water Conservation District. The main aim of C W i U  is  t o  f i n d  a means 
of " t ipp ing  t h e  e c o l o g i c a l  balance" so  t h a t  t h e  growth of nonobnoxious 
green a l g a e  is  favored over  t h e  growth of t h e  obnoxious blue-green a lgae .  
One o f  t h e  two c o n t r o l  methods t r i e d  is a r t i f i c i a l  a e r a t i o n  of t h e  Oaks A r m ,  
caus ing  v e r t i c a l  mixing. Th i s  i s  t o  keep t h e  green  a l g a e  i n  t h e  l i g h t e d  
euphot ic  zone along w i t h  t h e  blue-green a lgae ,  where t h e  green  a l g a e  w i th  
t h e i r  f a s t e r  growth rate w i l l  be  t h e  dominant a l g a l  group, thereby u t i l i z i n g  
most of  t h e  a v a i l a b l e  d i s so lved  n u t r i e n t s  f o r  t h e i r  growth. The second 
c o n t r o l  method, f o r  p o s s i b l e  use  i n  t h e  upper arm, which is too  l a r g e  f o r  



a r t i f i c i a l  a e r a t i o n ,  i s  t o  apply  a n  a l g i c i d e  t h a t  can i n h i b i t  f i x a t i o n  of  
a tmospheric  n i t r o g e n  by t h e  blue-green a lgae ,  A r t i f i c i a l  a e r a t i o n  f o r  
blue-green a l g a l  growth c o n t r o l  i n  Lower A r m  was t r i e d  i n  t h e  summer of 
1973, bu t  t h e  r e s u l t s  a r e  n o t  y e t  published. Nu t r i en t  s t u d i e s  of  C lea r  
Lake, i n  suppor t  of C L A R U ' ~  e f f o r t s ,  have been r e c e n t l y  conducted by t h e  
C a l i f o r n i a  Department of Water Resources. 

Cache Creek 

Cur ren t ly ,  t h e  water  of Cache Creek, a s  i t  l e a v e s  Lower Ann of Clear  Lake, 
is o f  a s u i t a b l e  q u a l i t y  t o  s a t i s f y  i ts  downstream b e n e f i c i a l  uses.  The 
major b e n e f i c i a l  u se  of Cache Creek i s  i r r i g a t i o n  water  supply. Downstream 
of t h e  C lea r  Lake O u t l e t ,  Bear Creek flows i n t o  Cache Creek and has a 
r e l a t i v e l y  h igh  boron con ten t .  Higher boron c o n c e n t r a t e s  have a d e l e t e r i o u s  
e f f e c t  on p l a n t  growth, wi th  d i f f e r e n t  p l a n t  types  having d i f f e r e n t  s ens i -  
t i v i t i e s  t o  i t .  Crops i r r i g a t e d  wi th  lower Cache Creek waters  have t o  be 
of  t h e  t ypes  i n s e n s i t i v e  t o  t h e  usua l  boron concen t r a t i ons  presen t .  Other 
q u a l i t y  parameters  important  i n  i r r i g a t i o n  ( t o t a l  d i s so lved  s o l i d s ,  
c h l o r i d e s ,  sodium abso rp t ion  r a t i o ,  e t c . )  a r e  s a t i s f a c t o r y .  

The o t h e r  b e n e f i c i a l  u se s  of Cache Creek, such a s  f i s h e r y  and r e c r e a t i o n a l  
uses ,  a r e  s a t i s f a c t o r i l y  met by t h e  p re sen t  q u a l i t i e s .  

F i sh  and W i l d l i f e  Needs 

Clear  Lake is  widely known a s  a good f i s h e r y  f o r  warmwater s p e c i e s  of f i s h .  
The l a k e  con ta in s  l a r g e  r~umbcrs of l a rgemout l~  baas ,  c a t f i s h ,  perch, c r app ie ,  
b l u e g i l l ,  and sunf i sh .  Many nongame s p e c i e s  a l s o  i n h i b i t  t h e  lake.  Some 
of t h e s e  rough f i s h ,  such a s  squawfish, suckers ,  s p l i t t a i l  and h i t c h ,  a r e  
s t ream spawners. These f i s h  ascend t h e  s t reams from t h e  l a k e  t o  spawn 
during t h e  spr ing .  The young usua l ly  migra te  t o  t h e  l a k e  by e a r l y  summer. 
For many y e a r s  t h e  h i t c h  was considered a s  one of t h e  most important  f o r a g e  
s p e c i e s  f o r  game f i s h  i n  C lea r  Lake. However, c u r r e n t l y  t h e  h i t c h  i s  of  
r e l a t i v e l y  minor importance t o  game f i s h  product ion o r  t o  t h e  economy of 
t h e  Clear  Lake f i s h e r y .  

The Clear  Lake a r e a  is inhab i t ed  by many s p e c i e s  of w i l d l i f e  i nc lud ing  
b l a c k - t a i l  dee r ,  b lack  bear ,  ring-necked pheasant ,  mourning dove, v a l l e y  
q u a i l ,  and r a b b i t s .  Waterfoul  v i s i t  t h e  a r e a  dur ing  migra t ion  per iods.  
Fur-bearing an imals  i n c l u d e  gray fox,  bobcat,  mink, raccoon, r i n g - t a i l ,  
s p o t t e d  skunk, and muskrat. Many of t h e s e  fur -bearers  l i v e  a long  o r  i n  
s t ream courses .  

The Departmerlt of F i sh  and Game has  been a t t empt ing  t o  p re se rve  a 
w i l d l i f e  a r e a  a d j a c e n t  t o  t h e  l a k e  i n  t h e  v i c i n i t y  of t h e  upstream end of  
t h e  Clear  Lake o u t l e t  channel .  The i r  proposal  is  t o  purchase t h e  Anderson 
Ranch, a p o r t i o n  of which is  a n a t u r a l  marsh a r e a ,  and develop a w i l d l i f e  
refuge.  



The main s t ream of Cache Creek and its t r i b u t a r i e s  provide minor f i s h e r i e s  
f o r  s m a l l m u t h  bass  and wh i t e  c a t f i s h .  Other warmwater game s p e c i e s  a r c  
p re sen t  i n  l i m i t e d  numbers, but  c o n t r i b u t e  very  l i t t l e  t o  t h e  t o t a l  s p o r t  
c a t ch ,  In  a d d i t i o n ,  o t h e r  nongame spec i e s ,  p r i n c i p a l l y  of  t h e  minnow 
family,  squawfish, ca rp ,  and roach, a r e  found throughout  t h e  dra inage  bas in .  
Rainbow t r o u t  are p re sen t  i n  t h e  head waters  of  North Fork of Cache Creek 
and i ts  t r i b u t a r i e s  where s u i t a b l e  year-round water  temperatures  e x i s t .  
The heavy sediment-carrying c h a r a c t e r i s t i c  of Cache Creek is  t h e  l i m i t i n g  
f a c t o r  on t h e  product ion of  game f i s h  i n  t h e  c reek ,  Cache Creek is fed  
by many minera l ized  s t reams,  which f u r t h e r  degrade p r o d u c t i v i t y  of t h e  
f i s h e r y  . 
A t  t h e  mouth of  Cache Creek, t h e  s e t t l i n g  bas in  c u r r e n t l y  contai l is  some 
lands  t h a t  a r e  no t  used f o r  a g r i c u l t u r a l  purposes ,  thereby al lowing 
optimum use f o r  w i l d l i f e .  However, t h e  amount of  unused land has been 
c o n t i n u a l l y  d imin ish ing  and t h i s  i s  of concern t o  t h e  U.S. F i s h  and Wild- 
l i f e  Se rv i ce  and Department of P i s h  and Game. 

General  Recrea t ion  

The Clear  Lake a r e a  has  been i n t e n s i v e l y  developed f o r  water-associated 
r e c r e a t i o n .  The l a k e  has  a shore  l i n e  of about  100 miles, of which 39 
a r e  p r e s e n t l y  developed f o r  water-associated r e c r e a t i o n  f a c i l i t i e s ,  
i nc lud ing  p u b l i c  and p r i v a t e  beaches, wharfs ,  and l a k e s i d e  res idences .  

Most of t h e  d e s i r a b l e  sho re  l i n e  l o c a t i o n s  around C lea r  Lake have been 
developed wi th  f a c i l i t i e s ;  a t  Clear  Lake Highlands,  t h e  shore  l i n e  is 
v i r t u a l l y  s a t u r a t e d  w i t h  r e c r e a t i o n a l  developments. Most of t h e  shore  
l i n e  a r e a s  having a c c e s s  t o  deep waters  a r e  developed t o  some ex t en t .  
The l a r g e s t  a r e a s  of  undeveloped shore  l i n e  e x i s t  sou t l ieas t  and n o r t h e a s t  
of Lakeport a long  sha l low and marshy reaches  of  l a k e  shore  where, dur ing  
pe r iods  of low water ,  t h e  l a k e  receeds ,  l e a v i n g  l a r g e  a r e a s  of l a k e  bottom 
exposed, A t  t h e  C lea r  Lake S t a t c  Park, l o c a t e d  a t  t h e  base of M t .  Konocti  
on Soda Bay, an a r e a  of p u b l i c  acces s  t o  C lea r  Lake has  been developed by 
dredging channels  and lagoons f o r  sma l l  boa ts .  The S t a t c  campgrounds 
a t t r a c t  over  100,000 r e c r e a t i o n i s t s  annual ly .  I n  t h e  p a s t  few yea r s  
a d d i t i o n a l  f a c i l i t i e s  have been added f o r  camping and boat ing.  

A number of r e c r e a t i o n a l  f a c i l i t i e s  have been developed i n  t h e  h i l l s  
surrounding C lea r  Lake and a long  tile t r i b u t a r y  s t reams.  llowever, t h e  
most popular r e s o r t s  a r e  t hose  which can o f f e r  water -assoc ia ted  recrea-  
t i on .  There i s  l i t t l e  flow dur ing  summer months i n  s t reams t r i b u t a r y  
t o  Clear  Lake. Many Lake County i n t e r e s t s  have i n d i c a t e d  a d e s i r e  to  
develop a d d i t i o n a l  r e c r e a t i o n a l  r e s e r v o i r s  on t h e s e  s t reams t o  main ta in  
flow during s m e r  months. 



Because t h e  C lea r  Lake Water Company ope ra t e s  C l e a r  Lake t o  o b t a i n  
a water supply  f o r  a g r i c u l t u r a l  purposes,  t h e  l a k e  i s  drawn down du r ing  
the  l a t e  summer months. During y e a r s  of low inf low t o  t h e  l ake ,  t h i s  
lowering of t h e  l a k e  l e v e l  i s  cons idered  t o  be a de t r imen t  by r e c r e a t i o n a l  
i n t e r e s t s .  Consequently,  any o p e r a t i o n  of t h e  l a k e  t h a t  would tend 
t o  s t a b i l i z e  i t s  water  s u r f a c e  would enhance t h e  r e c r e a t i o n a l  p o t e n t i a l  
of C lea r  Lake. Another de t r imen t  t o  r e c r e a t i o n  is  t h e  blooms of  blue- 
green  a l g a e  t h a t  o f t e n  occur  i n  Clear  Lake and produce u n s i g h t l y  scums 
and f o u l  odors.  

A t  p r e sen t ,  l i t t l e  r e c r e a t i o n a l  use  i s  made of t h e  main stem of Cache 
Creek o r  of i t s  t r i b u t a r i e s .  The ad j acen t  l ands  a r e  used p r i n c i p a l l y  
f o r  hunting d e e r  and q u a i l .  Even t h i s  a c t i v i t y  i s  somewhat l i m i t e d ,  
owing t o  l i m i t e d  a c c e s s  t o  t h e  lands .  I n  t h e  p a s t  5 y e a r s ,  whitewater  
boa t ing  on t h e  North Fork of  Cache Creek and Cache Creek has  grown i n  
popu la r i t y .  Boating use  i n  t h e  lower reaches  of North Fork Cache Creek 
and Cache Creek from t h e i r  confluence t o  Kumsey i s  es t imated  between 
2,000 and 5,000 r e c r e a t i o n  days annual ly .  Fu ture  c o n s i d e r a t i o n  of t r a i l s  
a long  Cache Creek would provide a d d i t i o n a l  water o r i e n t e d  r e c r e a t i o n  
oppor tun i ty  i n  t h i s  a r e a .  

Improvements Desired 

There a r e  two l o c a l  agenc ies  i n  t h e  Cache Creek Basin which q u a l i f y  a s  
p r o j e c t  sponsors .  They a r e  Lake County and Yolo County. These two c o u n t i e s  
l a v e  been a c t i v e l y  i n t e r e s t e d  i n  t h e  survey s tudy.  

Improvements d e s i r e d  by l o c a l  i n t e r e s t s  were expressed a t  t h e  pub l i c  
meeting he ld  i n  Woodland on 2 J u l y  1969. The irnprovernents des i r ed  vary  
from channel  s t a b i l i z a t i o n  t o  mult ipurpose s t o r a g e  r e s e r v o i r s .  Local 
i n t e r e s t s  a l s o  d e s i r e  t o  r e s t r i c t  t h e  mining of agg rega t e s  from p o r t i o n s  
of Cache Creek. Removal of t h e s e  aggrega tes  i n c r e a s e s  channel  v e l o c i t i e s ,  
thereby caus ing  e ros ion  and s i l t i n g  of  e x i s t i n g  groundwater recharge a r e a s  
which may reduce t h e  groundwater recharge  a b i l i t y  of  Cache Creek flows. 
The C a l i f o r n i a  S t a t e  Reclamation Board, which ma in t a in s  and o p e r a t e s  t h e  
Sacramento River  Flood Con t ro l  P r o j e c t ,  d e s i r e s  a long-range s o l u t i o n  t o  
t he  s e t t l i n g  bas in  problem t o  prevent  sediment d e p o s i t i o n  i n  t h e  Yolo 
Bypass, thereby reducing its f lood-carrying capac i ty .  

The two l o c a l  water agenc i e s  i n d i c a t e  t h a t  a d d i t i o n a l  i r r i g a t i o n  water  
supply w i l l  be  needed i n  bo th  t h e  upper and lower b a s i n s  t o  supplement 
diminishing groundwater supp l i e s .  Recession of groundwater l e v e l s  is a 
s i g n i f i c a n t  problem throughout Big Val ley sou th  and west of  C lea r  Lake, 
and i n  t h e  Sacramento Val ley po r t i on  of  t h e  basin.  

The water  q u a l i t y  of Clear  Lake has been d e c l i n i ~ ~ g  f o r  many years .  Also, 
t h e  s u r f a c e  l e v e l  o f  Clear  Lake f l u c t u a t e s  throughout t h e  yea r  and from 



season t o  season because of  i r r i g a t i o n  r e l e a s e s  du r ing  t h e  summer and 
f a l l  months and v a r i a t i o n  i n  in f low dur ing  t h e  w in t e r  and sp r ing  months. 
Lake County o f f i c i a l s  would l i k e  t o  have t h e  water  q u a l i t y  improved and 
t h e  l a k e  l e v e l  s t a b i l i z e d  t o  enhance t h e  r e c r e a t i o n  p o t e n t i a l  of t h e  l ake .  
However, any change i n  t h e  p re sen t  cond i t i ons  of C l e a r  Lake could have 
eco log ica l  imp l i ca t i ons  which would r e q u i r e  d e t a i l e d  s tudy  and eva lua t ion .  



SECTION 1) 

The formula t ion  p o r t i o n  of t h e  s tudy  involved t h e  exp lo ra t i on  of a l t e r -  
n a t i v e  measures of  r e s o l v i n g  t h e  problems and f u l f i l l i n g  t h e  needs t h a t  
have been de f ined  i n  t h e  s tudy  a r ea .  Such a l t e r n a t i v e s  were then scrct!ned 
t o  a r r i v e  a t  a  p l an  t h a t  b e s t  responds t o  t h e  problems and needs of  t h e  
a r ea .  P lans  were formulated wi th  due regard  t o  a l l  p e r t i n e n t  b e n e f i t s  
and c o s t s ,  both t a n g i b l e  and i n t a n g i b l e .  

The procedures  used i n  formula t ing  p l ans  f o r  t h e  management of water and 
land  r e sou rces  are c o n s i s t e n t  wi th  t h e  Water Resources Counci l ' s  " P r i n c i p l e s  
and Standards f o r  Planniug Watcr and Related Land Reoources," ( P r i n c i p l e s  
and S tandards) ,  t h e  Nat ional  Environmental P o l i c y  A c t  of 1969, (NEPA), t h e  
River  and Harbor and Flood Cont ro l  A c t  o f  1970, t h e  Water P o l l u t i o n  Cont ro l  
Act Amendments of  1972, and t h e  Watcr Resources Development A c t  o f  1974. 
Together,  t h e s e  p o l i c i e s  e s t a b l i s h  and d e f i n e  t h e  n a t i o n a l  o b j e c t i v e s  f o r  
water  r e sou rce  planning and s p e c i f y  t h e  range of impacts  t h a t  muut be 
app l i ed  when eva lua t ing  plans.  

The P r i n c i p l c s  and S tandards  r e q u i r e  t h a t  Fede ra l  and Fede ra l l y  a s s i s t e d  
water  and l and  a c t i v i t i e s  be  eva lua ted  cons ide r ing  achievement o f  Nat iona l  
Economic Development (NED) and Environmental Qua l i t y  (EQ) a s  co-equal n a t i o n a l  
ob j ec t i ve s .  NED is  achieved by i n c r e a s i n g  t h e  v a l u e  of t h e  n a t i o n a l  o u t p u t  
of  goods and s e r v i c e s  and improving n a t i o n a l  economic e f f i c i e n c y ;  EQ is  
achieved by t h e  management, conserva t ion ,  p r e s e r v a t i o n ,  c r e a t i o n ,  r e s t o r -  
a t i o n ,  o r  improvement of t h e  q u a l i t y  of c e r t a i n  n a t u r a l  and c u l t u r a l  
r e sou rces  and e c o l o g i c a l  systems. Achievement of t h e s e  two n a t i o n a l  
o b j e c t i v e s  is t h e  b a s i s  f o r  e s t a b l i s h i n g  t h e  "Federal  I n t e r e s t "  i n  a l t e r -  
n a t i v e  p l ans  prepared f o r  and presen ted  t o  d e c i s i o n  makers. 

The a d d i t i o n a l  c o n s i d e r a t i o n  of  Regional Development (RD) and S o c i a l  Well- 
Being (SWB) i s  s p e c i f i e d  i n  t h e  River and Harbor and Flood Cont ro l  Act o f  
1970. The c o n t r i b u t i o n s  t o  t h e  RD account  a r e  determined by e s t a b l i s h i n g  
t h e  e f f e c t  of a  p roposa l  on r e g i o n a l  income, employment, economic 
base,  land use,  and o t h e r  f a c t o r s .  Con t r ibu t ions  t o  t h e  SWB account  a r e  de t e r -  
mined by e s t a b l i s h i n g  t h e  e f f e c t s  of a  p roposa l  on s e c u r i t y  of l i f e ,  
h e a l t h  and s a f e t y ,  educa t ion ,  c u l t u r a l  and r e c r e a t i o n a l  o p p o r t u n i t i e s ,  
and emergency preparedness .  

The Federa l  Water P o l l u t i o n  Cont ro l  A c t  Amendments of  1972 r e a f f i r m s  t h e  
Nat ional  goa l  t o  ach i eve  c l e a n  water  i n  a  t imely  manner. Among o t h e r  t h i n g s ,  
t h e  Act provides  f o r  l i n k i n g  water  q u a l i t y  concerns t o  t h e  more t r a d i t i o n a l  
a s p e c t s  of r e sou rce  management when p repa r ing  a l t e r n a t i v e  plans.  



Formula t i o n  and 
Evaluat ion C r i t e r i a  

Formulation and e v a l u a t i o n  of t h e  p l ans  of improvement f o r  t h e  s tudy  a r ea ,  
i nc lud ing  a l l  p o s s i b l e  a l t e r n a t i v e s ,  were based on t e c h n i c a l ,  economic, and 
i n t a n g i b l e  c r i t e r i a ,  i nc lud ing  b e n e f i c i a l  and d e t r i m e n t a l  e f f e c t s  on t h e  
a r e a ' s  environment. Such c r i t e r i a  w i l l  l e ad  t o  t h e  s e l e c t i o n  of  t h e  p lan  
of improvement which r e p r e s e n t s  t h e  s o l u t i o n  t h a t  b e s t  responds t o  t h e  
problems and needs of  t h e  a r e a  and is  j u s t i f i a b l e .  

Technica l  C r i t e r i a  

The fo l lowing  important  t e c h n i c a l  criteria were adopted f o r  use  i n  developing 
a p lan :  

a .  The p l a n s  should be c o n s i s t e n t  w i t h  t h e  C a l i f o r n i a  Water 
P lan  and t h e  Lake and Yolo count ies '  General Plans.  

b. l l i s t o r i c a l  sediment f low and d e p o s i t i o n  should b e  used a s  a  b a s i s  
f o r  f u t u r e  s t o r a g e  requirements .  

c. The f lood  season c o n t r o l  s t a g e  a t  Clear  Lake sliould be i n  t h e  
a r e a  of 7.56 on t h e  Rumsey Gage a t  Lakeport,  

d. Dam, channel ,  l evee ,  and weir des ign  c r i t e r i a ,  such a s  f reeboard  
requirements  and c r o s s  s e c t i o n  s e l e c t i o n  were e s t a b l i s h e d  on t h e  b a s i s  
of e x i s t i n g  s i te  cond i t i ons ,  a v a i l a b l e  m a t e r i a l s ,  and type  s t r u c t u r e  
s e l e c t e d .  

e. A minimum of 50-year sediment c o n t r o l  should be  provided w i t h  
a  t r a p  e f f i c i e n c y  of a t  l e a s t  50  percent .  

Economic C r i t e r i a  

The fo l lowing  economic c r i t e r i a  f o r  formula t ion  o f  t h e  p l an  a r e  summarized 
a s  fol lows:  

. Benef i t s  and c o s t s  of t h e  a l t e r n a t i v e s  should i n c l u d e  consider-  
a t i o n  of b e n e f i c i a l  and adve r se  e x t e r n a l i t i e s  stemming from n o r m 1  econ- 
omic product ion  and consumption. 

b. The b e n e f i t s  and c o s t s  should be expressed i n  comparable terms 
t o  t h e  f u l l e s t  e x t e n t  pos s ib l e .  A l l  eva lua t ions  of a l t e r n a t i v c s  a r e  based 
on J u l y  1974 p r i c e s  and a n  i n t e r e s t  r a t e  of 5-718 pe rcen t ,  and 100-year 
and 50-year p r o j e c t  l i v e s  f o r  f l ood  c o n t r o l  and sediment c o n t r o l  a l t e r -  
n a t i v e s  r e spec t ive ly .  



c .  A p lan  must have ne t  n a t i o n a l  economic development b e n e f i t s  
un less  t h e  de f i c i ency  i n  n e t  b e n e f i t s  f o r  t h e  n a t i o n a l  economic develop- 
ment o b j e c t i v e  is t h e  r e s u l t  of b e n e f i t s  foregone  o r  a d d i t i o n a l  c o s t s  
i ncu r r ed  t o  s e r v e  t h e  e t i v i ronme~~ta l  q u a l i t y .  

d. Each s e p a r a b l e  u n i t  of a  p o s s i b l e  p l a n  should provide b e n e f i t s  
a t  l e a s t  equa l  t o  c o s t  un l e s s  b e n e f i t s  a r e  foregone o r  a d d i t i o n a l  a r e  
incur red  to s e r v e  t h e  environmental  q u a l i t y .  

Environmental Qua l i t y  and Other C r i t e r i a  

The fo l lowing  env i ro~unen ta l  c r i t e r i a  and i n t a n g i b l e s  were considered i n  
formulat ing a  plan:  

a .  Pub l i c  h e a l t h ,  sa fe ty ,and  s o c i a l  w e l l  being inc lud ing  p o s s i b l e  
l o s s  of l i f e  should be  c a r e f u l l y  considered.  

b. General pub l i c  acceptance  of  p o s s i b l e  p l ans  should be determitied 
by coord ina t ion  w i t h  i n t e r e s t e d  Federa l  and non-Federal agenc ies ,  va r ious  
groups, and i n d i v i d u a l s  by means of pub l i c  meet ings,  f i e l d  i n spec t ions ,  
meetings w i th  s e v e r a l  groups,  l e t t e r s , a n d  o t h e r  p u b l i c  involvement pro- 
cedures.  

c. The p lan  should be workable w i th in  t h e  c o n s t r a i n t s  of p r e sen t  and 
p o t e n t i a l  governmental s t r u c t u r e  func t ion ,  r e l a t i onsh ips , and  a s s o c i a t i o n s  
i n  t h e  s tudy  a r e a .  

d. Det r imenta l  environmental e f f e c t o  should be  avoided where p o s s i b l e ,  
and f e a s i b l e  m i t i g a t i o n  f e a t u r e s  f o r  such unavoidable  e f f e c t s  should be 
included.  

e. The r e l a t i o n s h i p  of t h e  proposed a c t i o n  t o  land  use  p l ans  should 
be considered;  t h e  environmerital impact of any proposed a c t i o n  should 
be eva lua ted ;  any adve r se  environmental e f f e c t s  which could riot be avoided 
i f  a proposa l  were implemented, should be  d e l i n e a t e d ;  a l t e r n a t i v e s  t o  
such proposed a c t i o n  should be i d e n t i f i e d ;  t h e  r e l a t i o n s h i p  between l o c a l  
short- term uses  and t h e  maintenance on enl~ancement of  long-term prod- 
uc t i v i t y  should be  determined; and any i r r e v e r s i b l e  and i r r e t r i e v a b l e  
commitments of r e sou rces  involved i f  a  propoaed a c t i o n  were implemented 
should be i d e n t i f i e d .  

f .  A sy s t ema t i c  i n t e r d i s c i p l i n a r y  approach should be  used t o  ana lyze  
a  plan,  based on t h e  i n t e g r a t e d  use  of n a t u r a l  and s o c i a l  s c i ences  and 
environmental des ign  a r t s .  



P o s s i b l e  So lu t ions  

I n  developing an  a r r a y  of  p o s s i b l e  a l t e r n a t i v e s ,  cons ide ra t i on  was 
given to a l l  known reasonable  a l t e r n a t i v e s  t h a t  would s o l v e  t h e  major 
water  r e sou rce  problems of t h e  s tudy  a r e a , n i e s e  inc lude :  

a .  Cons idera t ion  was g iven  t o  f lood  p l a i n  zoning around C lea r  
Lake Rim and a r e a s  a d j a c e n t  t o  Cache Creek i n  Yolo County. 

b. S i n g l e  and m u l t i p l e  purpose r e s e r v o i r  s t o r a g e  was examined on 
Cache Creek and c e r t a i n  t r i b u t a r i e s .  

c. S t u d i e s  were made of  new cons t ruc t ion  and enlargement of 
l e v e e s  a long  lower Cache Creek. Channel enlargement and a bypass 
channel  have been s t u d i e d  f o r  t h e  Clear  Lake o u t l e t  channel.  

d. Cons idcra t ion  was given t o  va r ious  methods of c o n t r o l l i n g  t h e  
sediment problems of  Cache Creek t o  prevent  sed imenta t ion  i n  t h e  Yolo Bypass. 
Also bank p r o t e c t i o n  measures were considered.  

Nons t ruc tu ra l  a l t e r n a t i v e s  

Reduction o f  f u t u r e  f l ood  damages by n o n s t r u c t u r a l  l and  management has  
been i n v e s t i g a t e d  du r ing  pre l iminary  s t u d i e s .  The major po r t i on  of t h e  
f l ood  p l a i n  i n  t h e  lower b a s i n  i s  p r e s e n t l y  i n  a g r i c u l t u r a l  u se  and is  
expected t o  remain so. Around C lea r  Lake t h c r e  is r e s i d e n t i a l ,  c o m e r c i a l ,  
and a g r i c u l t u r a l  development. The Corps has completed f l ood  p l a i n  insurance  
s t u d i e s  of  t h e  per imeter  of  t h e  l a k e  and c u r r e n t l y  a Plood P l a i n  Information 
r e p o r t  is being prepared f o r  t h e  Big Val ley a r e a  c o n s i s t i n g  of t h e  lower 
reaches  of Adobe, Cole, Kelsey,and Manning Creeks. The l ands  around t h e  
r i m  of t h e  l a k e  have been f lood  p l a i n  zoned t o  t h e  100-year on t h e  aver- 
age l a k e  l e v e l  by inactmcnt  of t h e  Plood Insurance  Program. Future  
s tudy  of  t h i s  a r e a  was cons idered  warranted and r e s u l t s  of t h e s e  s t u d i e s  
which cons ide r  f l ood  proof ing  o f  f u t u r e  developmer~t above t h e  100-year 
l e v e l  i s  d iecussed  l a t e r  i n  t h i s  s e c t i o n .  

I n  t h e  lower b a s i n  a long  Cache Creek s t u d i e s  were conducted of nonstruc-  
t u r a l  f lood  p l a i n  management a l t e r n a t i v e s  which can be taken t o  reduce 
f l ood  damage. I t ,  however, docs no t  appear  t h a t  f l ood  damages can be 
prevented by n o n s t r u c t u r a l  measures s i n c e  l ands  a r e  p r i m a r i l y  used f o r  
a g r i c u l t u r a l  purposes,  and t h e r e  i s  a l i m i t e d  f l o o d  t h r e a t .  

P r e s e n t l y  weather c o n d i t i o n s  and l a k e  and s t ream s t a g e s  a r e  monitored by 
t h e  j o i n t  Fede ra l  - S t a t e  River Forecas t  Center  i n  Sacramento. When 



f looding  becomes imminent, t h e  S t a t e  Flood Opera t ions  Center i s  a c t i v a t e d  
and ope ra t e s  on a 24-hour b a s i s  i n  coi l junct ion wit11 t h e  River Forecas t  
Center.  The Flood Operat ions and Forecas t  Centers  f u r n i s h  f lood  informat ion  
t o  agenc ies  f o r  d i ssemina t ion  t o  t h e  pub l i c ,  The Flood Operat ion Center  
coo rd ina t e s  f lood  f i g h t i n g  a c t i v i t i e s  througllout t h e  S t a t e  and is author-  
i z ed  t o  r e c e i v e  r e q u e s t s  from l o c a l  pub l i c  agenc i e s  f o r  a s s i s t a n c e  du r ing  
f loods .  

Reservoir  s t o r age .  - Reconnaissance s t u d i e s  of  p o t e n t i a l  r e s e r v o i r s  i n  
t h e  Clear  Lake - Cache Creek Rasin c o n s i s t e d  of review of p a s t  s t u d i e s  
by t h e  Corps, Bureau of Reclamation, S t a t e  of  ~ a l i f o r n i a , a n d  l o c a l  in -  
terests. Reservoi rs  which were reviewed a r e  shown on c h a r t  4. 

Rese tvoi r  .sites on Cache Creek from upstream t o  downstream a r e  Wilsoll 
Val ley (upper 6 lower) ,  Kennedy P l a t s ,  Blue Ridge, Esparto,  Guinda, and 
Brooks. The upstream t h r e e  s i t e s  a r c  i n  t h e  s t e e p  canyon a r e a  between 
Clear  Lake O u t l e t  Dam and Rumsey, The canyon provides  good damsi tes  from 
a topographic  s t andpo in t ;  however, t h e r e  a r e  geo log ic  problems and a l a c k  
of good r e s e r v o i r  and sp i l lway  s i t e s .  

The t h r e e  downstream dam s i t e s  a r e  l e s s  a t t r a c t i v e  from a topographic 
s tandpoin t  than t h e  t h r e e  upstream ones;  however, i n  o t h e r  r e s p e c t s  a r e  
super ior .  The l i m i t i n g  f a c t o r  of  t h e  Esparto,  Guinda, and Brooks si tes 
i s  t h e i r  loca t ior l s  i n  t h e  Capay Valley. Copay Val ley is a s c e n i c  p i c tu re -  
sque a g r i c u l t u r a l  v a l l e y  i n  Yolo County. Proposa l  of a dam i n  t h i s  type 
of s e t t i n g  would be  s t r o n g l y  opposed. 

Many of  t h e  s i t e s  on Cache Creek have been r e c e n t l y  s tud i ed  by t h e  Bureau 
of Reclamation and Department of  Water Resources i n  r e s p e c t  t o  d i v e r s i o n  
of Ee l  River  water  i n t o  Cache Creek. These s t u d i e s ,  however, have been 
de fe r r ed  due t o  tlle Ee l  River being c l a s s i f i e d  by C a l i f o r n i a  a s  a Wild 
and Scenic  River.  

I n  tile f u t u r e ,  a s  demand f o r  water  i n c r e a s e s ,  C a l i f o r n i a  may be dependent 
on t h e  no r th  c o a s t  f o r  a source  of new water  supply. So a s  not t o  hamper 
formulat ion of  a n  optimum plan f o r  development of t h e  resources  of both 
the  E e l  River and Cache Creek nas in s  i n  t h e  f u t u r e ,  c u r r e n t  s t u d i e s  of 
s t o r a g e  f a c i l i t i e s  on Cache Creek have been d iscont inued .  Add i t i ona l ly ,  
f lood  c o n t r o l  on ly  r e s e r v o i r s  on main stem Cache Creek a r e  not p r e s e n t l y  
economically f e a s i b l e .  

In  t h e  Clear  Lake p o r t i o n  of tllc bas in  r e c e n t  Corps s t u d i e s  have been 
made of t h e  Ke l seyv i l l e  Reservoir  s i te  on Kelsey Creek t o  provide f l ood  
c o n t r o l ,  r e c r e a t i o n ,  and i r r i g a t i o n  water  supply.  S tud i e s  of t h i s  s i t e  
have been d iscont inued  s i n c e  Lake County i n i t i a t e d  s t u d i e s  t o  o b t a i n  a 
Small Reclamation P r o j e c t  Federa l  loan (P.L. 984) t o  c o n s t r u c t  t h e  r e s e r -  
v o i r .  A s  p rev ious ly  i nd i ca t ed ,  an  engineer ing  f i r m  r e t a i n e d  by Lake 
County has completed two of t h r e e  proposed r e p o r t s  t o  f u l f i l l  t h e  requi re -  
ments f o r  a Federa l  loan.  



Levee and channel  improvement 

Clear  Lake. - Reconnaissance i n v e s t i g a t i o n  of C lea r  Lake f lood  problem 
c o n s i s t e d  o f  r e a n a l y s i s  of t h e  corps' proposed 1950 p l an  f o r  channe l i za t i on  
of t h e  C lea r  Lake o u t l e t  channel.  Th i s  i n i t i a l  s tudy  cons i s t ed  of 
e n l a r g i n g  t h e  channel  c a p a c i t y  from 2,500 t o  8,000 c f s  t o  provide f l ood  
r e l i e f  t o  t h e  r i m  of  C lea r  Lake. Fu r the r  s t u d i e s  of t h i s  p lan  were 
presen ted  i n  t h e  d a t a  f o r  t h e  Phase I conference t h a t  i n d i c a t e d  an econ- 
omica l ly  f e a s i b l e  s o l u t i o n .  Therefore ,  f u t u r e  s tudy  was considered war- 
r a n  ted.  

Cache Creek l evees .  - Evalua t ion  of l e v e e s  on Cache Creek were made from 
t h e  S e t t l i n g  Basin t o  A i r p o r t  Road a s  shown on c h a r t  5. 

These eva lua t ions  i n d i c a t e d  an  economically i n f e a s i b l e  p r o j e c t .  Also, 
a d d i t i o n a l  s t u d i e s  were conducted on t h e  f e a s i b i l i t y  of p rovid ing  pro- 
t e c t i o n  a long  t h e  r i g h t  bank of Cache Creek from t h e  S e t t l i n g  Basin t o  
A i r p o r t  Road and t h i s  a l s o  was determined t o  be  economically i n f e a s i b l e .  
Fu r the r  d e t a i l e d  ana lyses  were n o t  considered necessary.  

Yolo Bypass Flood Control  and Cache Creek Sediment Control .  - The sediment 
flow from Cache Creek, a s  prev ious ly  s t a t e d ,  is  p a r t l y  depos i t i ng  i n  t h e  
Yolo Bypass caus ing  a r educ t ion  i n  f l ood  c a p a c i t y  of t h e  bypasa and i n  
t u r n  producing a f lood  t h r e a t .  To c o n t r o l  on ly  t h e  f l o o d  t h r e a t  caused 
by t h e  d e p o s i t i o n  would r e q u i r e  t h e  r a i s i n g  of t h e  Yolo Bypass levees .  
Levee enlargement would g e n e r a l l y  be r equ i r ed  from about  2 miles downstream 
of I n t e r s t a t e  5 upstream t o  t h e  Fremont Weir. The Knights Landing Ridge 
Cut which d i scha rges  Colusa Basin h igh  flow, would a l s o  be e f f e c t e d  by t h e  
backwater cond i t i on  caused by t h e  sediment d e p o s i t i o n .  I f  sediment were 
allowed t o  pas s  i n t o  t h e  Yolo Bypass, a c e r t a i n  amount of sediment would 
be washed f u r t h e r  downstream i n t o  t h e  s h i p  channel where i t  would have t o  
be r emved .  

Because t he  heavy sediment flow from Cache Creek has  a s i g n i f i c a n t  e f f e c t  
on t h e  a r e a  f u r t h e r  downstream, a more comprehensive approach was consid- 
e r e d  necessary  t o  he lp  s o l v e  t h e  f l ood  and d e p o s i t i o n  problems. The com- 
prehens ive  approach invo lves  pr i tnar i ly  s t o r i n g  sediment w i t h i n  t he  Cache 
Creek Basin. The fo l lowing  a l t e r n a t i v e s  were s t u d i e d  t o  provide  t h i s  
comprehensive type s o l u t i o n .  

Raise  S e t t l i n g  Basin Levees 
Excavate S e t t l i n g  Basin 
New North S e t t l i n g  Basin 
New South S e t t l i n g  Basin 
Upstream Channel S torage  and Bank P r o t e c t i o n  
Upstream Sediment Reservoi r  



Raise S e t t l i n g  Basin Levees, - This  p l an  would e n t a i l  enlargement of 
t h e  s e t t l i n g  bas in  per imeter  l e v e e s  and r e c o n s t r u c t i o n  and heightening 
Cobble Weir about  9-1/2 f e e t .  This  p l an  would provide  an a d d i t i o n a l  
17,000 ac re - f ee t  of s t o r a g e  and r e q u i r e  enlargement of t h e  Caclie Creek 
p r o j e c t  l evees  f o r  a  d i s t a n c e  upstream. 

Excavate S e t t l i n g  Basin. - This  p lan  would c o n s i s t  of p e r i o d i c  removal 
o f  sediment from t h e  bas in  t o  a d i s p o s a l  s i te ,  thereby c o n t i n u a l l y  
r e s t o r i n g  t h e  c a p a c i t y  of  t h e  e x i s t i n g  bas in .  The depos i ted  s o i l s  a r e  of  
good q u a l i t y  s u i t a b l e  f o r  a g r i c u l t u r a l  purposes  and could be used on poor 
q u a l i t y  l ands  surrounding t h e  bas in  f o r  t h e  purpose of upgrading them f o r  
a g r i c u l t u r a l  use. They cou ld  be used f o r  road c o n s t r u c t i o n  f i l l  o r  t op  
s o i l  f o r  urban a r e a s .  The c o s t  of sediment removal is a prime f a c t o r  
i n  cons ide ra t i on  of t h i s  a l t e r n a t i v e  s i n c e  hau l ing  c o s t  would be  Iiigh; 
however, t h i s  c o s t  could  be  counter  balanced i f  m a t e r i a l  excavated was 
used f o r  b e n e f i c i a l  purposes,  The S t a t e  of C a l i f o r n i a  has  easements on 
tlie s e t t l i n g  bas in  l ands ;  I~owcver, i t  does n o t  have l e g a l  r i g h t  t o  remove 
depos i ted  m a t e r i a l .  Therefore ,  f u r t h e r  easements would be  necessary.  

New North S e t t l i n g  Basin. - This  plan would r e q u i r e  d i v e r s i o n  of Cacl~c Creek 
f lows no r th  i n t o  a  new s e t t l i n g  bas in ,  c o ~ ~ s t r u c t i o n  of per imeter  l evees  
a b u t t i n g  t h e  e x i s t i n g  s e t t l i n g  bas in  and Yolo Bypass l e v e e s ,  c o n s t r u c t i o n  of 
a new weir, and removal of t h e  e x i s t i n g  weir. Lands w i th in  t h e  new bas in  
would be  purchased i n  f e e  t o  a s s u r e  optimum ope ra t i on .  However, t h e r e  is 
only  l i m i t e d  s t o r a g e  a v a i l a b l e  i n  t h i s  a r e a  and a  l ong  term a o l u t i o n  could 
no t  be  provided. 

New South S e t t l i n g  Uasin. - Thi s  plan would r e q u i r e  d i v e r s i o n  of Caclie 
Creek flows sou th  under I n t e r s t a t e  5 and i n t o  a  new s e t t l i n g  bas in ,  cons t ruc t ion  
of per imeter  l evees  a b u t t i n g  t h e  Yolo Bypass, c o n s t r u c t i o n  of a  new wei r ,  
and removal of t h e  e x i s t i n g  weir. 1,imiting f a c t o r s  of t h i s  p lan  a r e  
I n t e r s t a t e  5, which limits s t o r a g e  c a p a c i t y  a v a i l a b l e ,  and t h e  p o t e n t i a l  
f o r  development of  a  long term eo lu t ion .  

Upstream Channel S to rage  and Bank P ro t ec t i on .  - This  p lan  c o n s i s t s  o f  
using t h e  wide Cache Creek channel between A i r p o r t  Road and Capay f o r  
s e d i i e n t  s t o r a g e  a long  t h e  banks. This  p l an  would a l s o  provide bank 
p r o t e c t i o n  t o  a d j a c e n t  a g r i c u l t u r a l  l ands .  

The method t h a t  would be  used t o  s t o r e  t h e  sediment i nvo lves  a  system 
of j e t t i e s  (Kel lner  J e t t y  System) made up of j a cks  t i e d  t oge the r  w i t h  s teel  
c a b l e  and anchored t o  t h e  streambank a s  shown on c h a r t  7. The Kel lner  
J e t t y  System i o  p a r t i c u l a r l y  adapted t o  heavy s i l t - l a d e n  s t reams,  such 
a s  Cache Creek, s u b j e c t  t o  cons ide rab l e  v a r i a t i o n  i n  channel  scour  
dur ing  pe r iods  of h igh  flow. Heavy sediment-laden f lows a r e  permi t ted  
t o  p e n e t r a t e  t h e  j e t t y  and i n  t u r n  v e l o c i t y  and energy a r e  reduced caus ing  
sediment t o  be  depos i t ed  behind t h e  j e t t y .  Vegeta t ion  would even tua l ly  be 
es t a b l i s h e d ,  f u r t h e r  i ~ i c r e a s i ~ l g  t h e  r e t a r d i n g  e f f e c t  and provid ing  an 



a d d i t i o n a l  w i l d l i f e  h a b i t a t .  This  p lan  would, t h e r e f o r e ,  p rovide  bank 
p r o t e c t i o n ,  sediment  s to r age ,  and a d d i t i o n a l  w i l d l i f e  h a b i t a t  i f  opera ted  
i n  t h e  s t a t e d  manner. However, t h e r e  is only  a l i m i t e d  amount of s t o r a g e  
a v a i l a b l e  a long  t h e  stream, and tlie j e t t y  f i e l d  would encroach i n t o  g r a v e l  
mining a r e a s  of  about  n i n e  o p e r a t o r s  i n  t h e  channel.  Modi f ica t ion  of tlie 
o p e r a t i o n  of t h e  j e t t y  system could  be made t o  a l low g r a v e l  companies t o  
e x t r a c t  from h a l f  t h e  f i e l d  a r e a  c l o s e s t  t o  t h e  c e n t e r  of t h e  channel ,  
This  would be  done by excava t ing  depos i ted  sediment between t h e  250 f o o t  
spaced j e t t y  rows. This  method of ope ra t i on  would prolong t h e  u s e f u l  l i f e  
of t h e  f i e l d  a t  t h e  s a c r i f i c e  of about  half  of t h e  p o t e n t i a l  w i l d l i f e  
a r e a  t h a t  could be provided. 

Upstream Sediment Reservoir .  - Considera t ion  was g iven  t o  on upstream 
r e s e r v o i r  a t  Brooke s i te  i n  Capay Valley. Tliis s i t e  was chosen s i n c e  
almost  t h e  t o t a l  sediment l o a d  of t h e  s t ream e n t e r s  above t h i s  po in t .  
From an  environmental s t a n d p o i n t  t h i s  p lan  would no t  be  accep tab l e  due 
t o  i t e  l o c a t i o n  i n  t h e  Capay Valley. A r e s e r v o i r  would prevent  a lmost  
t o t a l  sediment flow; however, i t  could i n c r e a s e  t l ie downstream e ros ion  
and channel  degreda t ion  problem. 

Analysis .  - Each of t h e  a l t e r n a t i v e s  were economically analyzed on a 
reconnaissance  l e v e l  t o  d e t e r r i n e  which o f f e r e d  t h e  g r e e t e e t  p o t e n t i a l .  
The a l t e r n a t i v e  p l ans  were eva lua t ed  on t h e  b a s i s  of 50-year u s e f u l  l i f e  
where p r a c t i c a l .  Prom t h i s  a n a l y s i s  and d i scus s ion  of  a l t e r n a t i v e s  above, 
i t  was determined t l i a t  t h e  fo l lowing  a l t e r n a t i v e s  warranted f u r t h e r  s tudy:  
Raise  s e t t l i n g  bas in  l evees ,  excavate  s e t t l i n g  bas in ,  upstream channel s t o r -  
age  bank p r o t e c t i o n ,  and upstream sediment r e s e r v o i r .  The r e s u l t s  o f  t h e s e  
d e t a i l e d  s t u d i e s  a r e  presen ted  i n  fo l lowing  paragraphs of t h i s  s e c t i o n ,  

A l t e r n a t i v e s  Considered Fu r the r  

The fo l lowing  d i scus s ion  b r i e f l y  summarizes t h e  a l t e r n a t i v e  p lane  t h a t  
were developed a s  a r e s u l t  o f  p re l iminary  a n a l y s i s  of t h e  a r r a y  of  p o s s i b l e  
p l ans  t h a t  were presen ted  prev ious ly .  Seve ra l  o f  t h e  p l a n s  prev ious ly  
d i scussed  have been e l imina ted  from f u t u r e  c o n s i d e r a t i o n  f o r  one o r  more 
of  t h e  fo l lowing  reasons :  ve ry  l i m i t e d  economic f e a s i b i l i t y ,  s i g n i f i c a n t  
environmental  problems, l i m i t e d  p o t e n t i a l  f o r  p rovid ing  a long-term so l -  
u t i on ,  o r  s e r i o u s  cons ide ra t i on  of  t h a t  s o l u t i o n  by o t h e r  agenc ies ,  
A summary of  t h e  economic, environmental ,  and s o c i a l  e f f e c t s  of each of 
t h e s e  p l a n s  i s  presen ted  a t  t h e  end of t h i s  s e c t i o n .  

Flood Cont ro l  A l t e rna t ive6  

S i g n i f i c a n t  f l ood  problems i n  t h e  Cache Creek Basin a r e  gene ra l l y  confined 
t o  t h e  no r the rn  p o r t i o n  of  t h e  bas in ,  namely, around t h e  per imeter  of  C lea r  
Lake. Extensive channel  enlargement by g rave l  mining o p e r a t i o n s  and upstream 
f lood  c o n t r o l  f a c i l i t i e s  on t r i b u t a r y  s t reams such a s  t h e  r e c e n t l y  cons t ruc t ed  



Ind ian  Val ley Reservoi r  have s i g n i f i c a n t l y  reduced f lood  damage p o t e n t i a l  i n  
the  lower bas in .  Per iphery  f l ood ing  on C lea r  Lake is gene ra l l y  a t t r i b u t e d  
t o  a c o n s t r i c t e d  o u t l e t  channel  whicll p r o h i b i t s  outf low from t h e  l a k e  
from keeping pace w i th  l a r g e  in f lows ,  thereby  caus ing  temporary s t o r a g e  
of f loodwater  and inundat ion  of s h o r e l i n e  development a s  t h e  water  l e v e l  
rises. The f l ood  c o n t r o l  a l t e r n a t i v e s  d i s cus sed  below would he lp  t o  
a l l e v i a t e  t h i s  f l ood  hazard. 

Clear  Lake o u t l e t  channel  enlargement. - I n v e s t i g a t i o n s  have been made o f  
en l a rg ing  t h e  C l e a r  Lake o u t l e t  channel from Clear  Lake downstream t o  
t he  Clear  Lake o u t l e t  dam a s  shown on c h a r t  8. The p re sen t  capac i ty  of  
t h e  channel i s  2,500 c f  s a t  an  e s t i m t e d  nor\-damaging Clear  Lake f lood  
s t a g e  of 7.56 on t h e  Rumsey Gage a t  Lakeport.  Pre l iminary  des ign  and c o s t  
e s t ima te s  were made of 5,000, 8,000, and 11,000 c f s  enlargement plans.  
An e c o n o d c  a n a l y s i s  o f  t h e s e  p lans  stlows t h a t  t h e  8,000 c f s  channel provides  
t h e  g r e a t e s t  n e t  b e n e f i t s .  

The a l t e r n a t i v e  c o n s i s t o  o f  deepening and/or  widening about  5 .1  mi l e s  of  
t h e  5.5 mi l e  long e x i s t i n g  o u t l e t  channel ,  r e l o c a t i o n  of r e s idences ,  11um- 
erous docks, two b r idges ,  and provis ion  f o r  r e c r e a t i o n a l  f a c i l i t i e s  
ad j acen t  t o  t h e  channel.  These r e c r e a t i o n  f a c i l i t i e s  would c o n s i s t  of 
improved acces s  f o r  f i s t l i ng  and a  50 u n i t  campground a long  the  lower 
reach  of t h e  channel.  

The f lood  o p e r a t i o n  g o a l  i s  t o  c o n t r o l  Clear  Lake water  s u r f a c e  e l e v a t i o n s  
t o  7.56 f e e t  on t h e  Kumsey Gage. However, releases would be governed 
by a  domistream Cache Creek flow a t  Cnpay of 21,000 c f s .  When Clear  Lake 
s t a g e s  reach 7.56 f e e t  on t h e  Humsey Gage and f lows a t  Capay exceed 21,000 
c f s ,  r e l e a s e s  from t h e  l a k e  would be  based on t h e  e x i s t i n g  r a t i n g  curve 
a s  stlown on c h a r t  9. Conversely,  when flows a t  Capay a r e  less than 21,000 
c f s ,  and Clear  Lake s t a g e s  exceed 7.56 f e e t ,  l a k e  r e l e a s e s  would be  based 
on t h e  p r o j e c t  r a t i n g  curve ,  a l s o  shown on c h a r t  9. Th i s  c r i t e r i a  was 
e s t a b l i s h e d  s i n c e  a  flow of 21,000 c f s  was determined t o  be  t h e  non-damaging 
flow a t  Capay. However, Yolo County i n t e r e s t s  downstream a r e  concerned 
t h a t  a  su s t a ined  flow o f  21,000 c f s  would i n c r e a s e  t h e  e ros ion  problem 
a long  Cache Creek downstream of Rumsey. Addi t iona l  s t u d i e s  a r e  being 
conducted r e l a t i v e  t o  t h i s  p o t e n t i a l  problem. 

Enlargement of t t l t? o u t l e t  channel  a s  proposed is c u r r e n t l y  p roh ib i t ed  by 
the  Gopcevic and Bemmerly Decrees. The Gopcevic 1)ecree was i s sued  i n  1920 
by t h e  Mendocino County Super ior  Court: a s  a  r e s u l t  of a  s u i t  between c e r t a i n  
proper ty  owners border ing  Clear  Lake and t h e  Yolo Water and Power Company, 
predecessor  t o  t h e  Clear  Lake Water Company. The dec ree  p r e s c r i b e s  c e r t a i n  
maximum and minimum s t a g e s  of t h e  l a k e  and o r d e r s  damages t o  be  paid i n  c a s e  
of v i o l a t i o n s .  I t  a l s o  p r o b i b i t s  any widening, deepening, o r  o t h e r  en la rge-  
ment o f  t h e  o u t l e t  channel  except  a s  necessary  t o  c a r r y  o u t  t h e  decree.  
This  decree  i s  c r i t i c a l  from t h e  s tandpoi t l t  of f lood  and i r r i g a t i o n  problems 



i n  t h e  bas in ,  and would r e q u i r e  modi f ica t ion  f o r  an e f f e c t i v e  Clear  Lake 
f lood  c o n t r o l  ope ra t i on  t o  be  put  i n  e f f e c t .  The two most important  
p r o v i s i o n s  of t he  Gopcevic Decree wi th  r e s p e c t  t o  o p e r a t i o n  of t h e  l a k e  
a r e  g iven  below. D e t a i l s  of  t h e  provis ions  of the  dec ree  a r e  given i n  
appendix A. 

a. The maximum s t a g e  of  Clear Lake cannot exceed 9.00 f e e t  on t h e  
Kumsey Gage a t  any time. S tages  between 7.56 and 9.00 f e e t  a r e  permitted 
f o r  up to 1 0  succes s ive  days f o r  t h e  temporary s t o r a g e  of f lood  waters .  

b. Tile minimum s t a g e  o f  t h e  l a k e  is set a t  zero on t h e  Rumsey Gage and 
i n  making r e l e a e e s  from t h e  l a k e ,  i r r i g a t i o n ,  evapora t ion ,  and o t h e r  l o s s e s  
f o r  t h e  ensuing season must be  considered.  

Sitlce t h e  l a k e  could n o t  be  c o n t r o l l e d  t o  tire f lood  c o n t r o l  p rov i s ions  
of t h e  Gopcevic Decree, subsequent t o  t h e  February 1938 f lood  which caused 
ex t ens ive  damage around t h e  r i m  of  Clear  Lake, t h e  S t a t e  of  C a l i f o r n i a ,  
i n  response t o  r eques t s  of l a k e  i n t e r e s t s ,  undertook t h e  enlargement of 
t h e  Clear  Lake o u t l e t  channel  t o  permi t  r educ t ion  o f  f l o o d  s t a g e s  on t h e  
lake .  Proper ty  owners a long  Caciie Creek i n  Yolo County ob t a ined  an  i n -  
j u n c t i o n  r e s t r a i n i n g  t h e  S t a t e  from widening o r  deepening t h i s  o u t l e t ,  
on t h e  grounds t h a t  such cons t ruc t ion  would r e s u l t  i n  h igher  f lood  f lows 
w i t l i  consequent increased  damages i n  t h e  lower r eaches  of Cache Creek. 
This  i n j u n c t i o n  was i s sued  by t h e  Yolo County Super ior  Court and upheld 
by t h e  District Court o f  Appeals, and i s  known a s  t h e  Bemmerly Decree. 
De ta i l ed  p rov i s ions  of  t h i s  dec ree  a r e  a l s o  presen ted  i n  appendix A. 

Flood c o n t r o l  b e n e f i t s  are due t o  a  r educ t ion  i n  l a k e  f l ood  s t a g e  and f o r  
t h i s  plan r e q u i r e  main ta in ing  t h e  Flood Insurance Program c o n s t r u c t i o n  
e l e v a t i o n  t o  t h e  e x i s t i n g  l e v e l  and permit  a r educ t ion  because of  s t r u c t u r a l  
improvements. I n  a d d i t i o n  t o  f l o o d  c o n t r o l  b e n e f i t s ,  en l a rg ing  t h e  o u t l e t  
channel  would improve l o c a l  nav iga t ion .  During low s t a g e s ,  boa t ing  i s  
c r i t i c a l l y  a f f e c t e d  i n  t h e  v i c i n i t y  of  t he  Grigsby R i f f l e .  The r educ t ion  
i n  f l ood  s t a g e  of t h e  l a k e  f o r  va r ious  s t a g e  f r equenc i e s  is shown on c h a r t  
10. Enlargement of t h e  o u t l e t  channel could a l s o  r e s u l t  i n  more e f f e c t i v e  
use of t h e  s t o r e d  water  f o r  i r r i g a t i o n  uses. Examination i s  being made 
t o  determine i f  t h e  c o n t r o l l e d  l a k e  s t a g e  can  be i nc reased  t o  provide 
i nc reased  water  supply wi thout  reducing f l ood  c o n t r o l .  

Clear  Lake o u t l e t  channel  enlargement and bypass . - This  a l t e r n a t i v e  is  
s i m i l a r  t o  Clear  Lake o u t l e t  channel  enlargement: a l t e r n a t i v e  i n  t h a t  i t  
i nvo lves  a l t e r a t i o n  of  t h e  o u t l e t  channel  t o  i n c r e a s e  C lea r  Lake outf lows.  
However, i n  o r d e r  t o  lessen t h e  impact of t h e  p l an  on s t r eams ide  develop- 
ment, a 1.4 m i l e  long bypass channel  would be cons t ruc t ed  as shown on c h a r t  
8,  bypassing t h e  h igh ly  developed po r t i on  o f  the  reach.  The remainder o f  
t h e  e x i s t i n g  channel bo th  upstream and downstream of t h e  bypass channel would 
be en la rged  a s  i n  t he  prev ious  a l t e r n a t i v e .  An economic a n a l y s i s  of t h i s  
a l t e r n a t i v e  showns than an 8,000 c f e  capac i ty ,  which i n c l u d e s  flow through 
both t h e  proposed bypass channel  and t h e  e x i s t i n g  o u t l e t  channel ,  p rovides  
maximum n e t  b e n e f i t s .  



Tile bypass channel ,  a s  proposed, would have s i d e  s l o p e s  of 1 / 2 ~  t o  1 V  
through t h e  p o r t i o n  under la in  by rock,  and 2 H  t o  1 V  througlr t h e  po r t i on  
of t h e  r each  c o n s i s t i n g  of  e a r t h  base.  It would have a weir a t  i t s  upstream 
end, and a  c o n t r o l  s t r u c t u r e  i n  o u t l e t  channel  a d j a c e n t  t o  t h e  weir t o  
c o n t r o l  flow i n t o  t h e  bypass channel ,  I t  would be  designed s o  t h a t  p o s i t i v e  
flow would cont inouoly  occur  s o  a s  t o  prec lude  any s t agnan t  water  condi- 
t i o n s  o r  entrapment of a q u a t i c  organisms. New a d d i t i o n a l  s t r u c t u r e s  would 
b e  requi red  a t  S t a t e  Highway 53 and o l d  Highway 53. Recrea t ion  f e a t u r e s  
a r e  gene ra l l y  t h e  same a s  t h e  prev ious  a l t e r n a t i v e .  

The f lood  o p e r a t i o n  c r i t e r i a  e s t a b l i s h e d  f o r  t h i s  a l t e r n a t i v e  and r e s u l t a n t  
f l ood  c o n t r o l  b e n e f i t s  are t h e  same a s  f o r  t h e  p rev ious ly  discusoed f lood 
c o n t r o l  a l t e r n a t i v e .  Th i s  a l t e r n a t i v e  is a l s o  s u b j e c t  t o  r e s t r i c t i o n s  
imposed by t h e  Gopcevic and Bemer ly  Dccrees. Modi f ica t ion  of t he  decreeo 
would be r equ i r ed  p r i o r  t o  implementation of t h i s  a l t e r n a t i v e .  

Clear  Lake Flood P l a i n  Zoning. - Zoning invo lves  t h e  a p p l i c a t i o n  of l o c a l  
r egu la to ry  a u t h o r i t y  t o  i n s u r e  t h e  g e n e r a l  w e l f a r e  t h rou th  proper u t i l i z a -  
t i o n  of  l and  resources .  For t h e  purpose of f l ood  damage r educ t ion  around 
Clear  Lake, i t  would c o n s i s t  of a f l ood  zone extending from t h e  edge of Clear  
Lake a t  low s t a g e s  t o  t h e  ground l o c a t i o n  corresponding t o  t h e  e l e v a t i o n  
of t h e  r e g u l a t o r y  f lood .  Any land  use  o r  development compatible  wit11 t h e  
f lood  hazard could be  permitted i n  t h i s  zone. 

This  a l t e r n a t i v e  would c o n s i s t  of  f l ood  proof ing  f u t u r e  development w i th in  
t h e  Standard P r o j e c t  Flood P l a in .  Lake County is p a r t i c i p a t i n g  i n  tllc 
Nat ional  Flood Insurance  Program, which r e q u i r e s  adopt ion  of o rd inances  
o r  o t h e r  c o n t r o l s  t h a t  w i l l  r e g u l a t e  land  u s e  and c o n s t r u c t i o n  wi th in  
t he  100-year f l ood  p l a i n  (land a r e a  inundated once per  lrundred yea r s ,  
on t h e  average) .  Rate s t u d i e s  have been completed f o r  t h e  C i ty  of Lakeport 
and f lood  in su rance  rate maps have been i ssued .  Kate maps f o r  t h e  Clear  
Lake per iphery  w i l l  b e  i s sued  on completion of  a  county-wide s tudy  t h a t  
is i n  progress  and scheduled f o r  completion l a t e  i n  1975. For t h i s  reason,  
t h i s  a l t e r n a t i v e  is  l i m i t e d  t o  f l ood  proof ing  f u t u r e  development above 
t h e  100-year l e v e l .  

Flood proofing,  i n  t h i s  s ense ,  would c o n s i s t  of  e l e v a t i n g  f u t u r e  bu i ld ings  
on pads o r  p i l e s ,  c o n s t r u c t i n g  d ikes ,  p rovid ing  water  t i g h t  c l o s u r e s  and 
ancliorage systems, waterproof ing ,  o r  any o t h e r  such method designed t o  
resist inundat ion.  Expenses would be  borne by i n d i v i d u a l  p roper ty  owners. 

Sediment Cont ro l  A l t e r n a t i v e s  

S t u d i e s  i n d i c a t e  t h a t  w e l l  over  one m i l l i o n  cub ic  yards  of  sediment a n ~ i u a l l y  
a r e  t ranspor ted  by Cache Creek downstream t o  i t s  mouth. The primary f u n c t i o n  
of t h e  sediment c o n t r o l  a l t e r n a t i v e s  d i s cus sed  h e r e i n  is  t h e  e l imina t ion  o r  



a l l e v i a t i o n  of  an adve r se  impact on t h e  Yolo Bypass c a p a c i t y  from d e p o s i t i o n  
of t l lese sediments  i n  t h e  bypass. Sediment allowed i n t o  t h e  Yolo Bypass 
poses  t h e  a d d i t i o n a l  t h r e a t  of  cont inu ing  downstream t o  t h e  Sacramento River  
Ship  Channels and San Franc isco  Bay where i t  would have t o  be  removed by 
dredging.  

The Yolo Bypass is  a p a r t  of  t h e  Sacramento River Flood Cont ro l  P r o j e c t ,  
i ts  func t ion  being t o  convey excess  waters  of t h e  Sacramento River  and 
t h e  S u t t e r  Bypass s a f e l y  p a s t  Sacramento, o t h e r  downstream comnunities,  
and thousands of a c r e s  of a g r i c u l t u r a l  land.  A s  shown on c h a r t  11, 
Cache Creek d i scha rges  i n t o  t h e  Yolo Bypase v i a  t h e  Cobble Weir about  
6 m i l e s  downstream of t h e  Sacramento River.  A t  t h i s  l o c a t i o n  t h e  bypass 
is  about  1-1/2 mi l e s  wide w i t h  a des ign  flow c a p a c i t y  of  377,000 c f s .  

A s  p rev ious ly  mentioned, i t  is p red i c t ed  t h a t  t h e  Cache Creek S e t t l i n g  Basin 
w i l l  f i l l  i n  1975 (approach zero percent  t r a p  e f f i c i e n c y ) .  A t  t h a t  time, 
about  675 ac re - f ea t  of  sediment annual ly  would p a s s  t h e  Cobble Weir i n t o  t h e  
Yolo Bypass and a p o r t i o n  would depos i t .  So a s  t o  main ta in  its flow c a p a c i t y ,  
t h i e  would r e q u i r e  r a i s i n g  t h e  e x i s t i n g  l evees  a long  t h e  bypass,  a s  w e l l  
a s  t hose  a long  t h e  Knights Landing Ridge Cut, Backwater cond i t i ons  caused 
by sediment depos i t i on  over  50-years would r e q u i r e  r a i s i n g  t h e  l e v e e s  
a maximum of 2.6 f e e t  i n  t h e  r each  from t h e  Fremont Weir downstream t o  
about  t h e  Sacramento Bypass. Th i s  is based on s t u d i e s  showing t h a t  
approximately 100 ac re - f ee t  of t h e  t o t a l  675 t h a t  e n t e r  t h e  bypass w i l l  
sett le i n  t h e  bypass. The remainder w i l l  be c a r r i e d  downstream, s e t t l i n g  
o u t  a t  va r ious  l o c a t i o n s .  A po r t i on  w i l l  e v e n t u a l l y  reach  t h e  Sacramento 
River  Ship Channel and San Francisco Bay, where i t  w i l l  have t o  be re- 
moved by dredging, 

The fo l lowing  a l t e r n a t i v e s  were eva lua ted  i n  g r e a t e r  d e t a i l  t o  provide  
a comprehensive s o l u t i o n  t o  t h e  sediment d e p o s i t i o n  problem and a r e  shown 
on c h a r t  11. 

Raise S e t t l i n g  Basin Levees, - Thi s  would r e s t o r e  t h e  s e t t l i n g  bas in  t r a p  
e f f i c i e n c y  t o  50 pe rcen t ,  A t  t h i s  r a t e ,  about  340 a c r e - f e e t  of sediment 
pe r  year  on the  average  would be  t rapped i n  t h e  s e t t l i n g  bas in ,  w i th  t h e  
remaining 335 ac re - f ee t  being washed i n t o  the  Yolo Bypass and downstream. 
With t h e  p re sen t  zero t r a p  e f f i c i e n c y  i n  t h e  s e t t l i n g  bas in  an  es t imated  
575 a c r e - f e e t  pe r  yea r  is t r anspo r t ed  downstream o f  t h e  Yolo Bypass, With 
t h i s  a l t e r n a t i v e ,  t h e r e f o r e ,  a r educ t ion  of  240 ac re - f ee t  annual ly  t o  
downstream depos i t i on  s i tes  is  r e a l i z e d .  This  would r e s u l t  i n  reduced 
dredging i n  t h e  Sacramento River Ship Cllannel and San Franc isco  Bay System. 

The planned l i f e  i s  50  y e a r s ,  r e q u i r i n g  17,000 acre- fee t  of s t o r a g e  capac- 
i t y .  To accomplish t h i s ,  t h e  e x i s t i n g  per imeter  l e v e e s  would be r a i s e d  
an  average of  12 f e e t ,  and i n  t h e  process ,  t h e  e x i s t i n g  12 '  crown width 



would be increased  t o  20 ' ,  w i th  5' of f reeboard  provided. The e x i s t i n g  
1580' long Cobble Weir, r a i s e d  2' i n  1974 by t h e  S t a t e  of C a l i f o r n i a  a s  
a s  i n t e r i m  measure f o r  a d d i t i o n a l  s t o r a g e  c a p a c i t y ,  i s  mainly composed 
of s t r u c t u r a l l y  unsound bagged concre te .  With t h i s  a l t e r n a t i v e ,  t h e  weir  
would be r e b u i l t  t o  a new l e n g t h  of 1740 f e e t ,  and would have t h e  c a p a b i l i t y  
of being r a i s e d  i n  2' increments  by s t o p  l o g s  a t o t a l  of 10 f e e t ,  providing 
a measure of  c o n t r o l  over  t h e  ponded water  behind t h e  weir. The e x i s t i n g  
t r a i n i n g  l evees ,  a s  shown on c h a r t  11, a r e  l o c a t e d  about  112 m i l e  e a s t  of  t h e  
west per imeter  l evee .  They s e r v e  t o  r e g u l a t e  t h e  l o c a t i o n  of t h e  sediment 
depos i t i on  by d i r e c t i n g  t h e  flow of incoming sediment laden  water.  S ince  
t h e  gene ra l  s l ope  of  t h e  s e t t l i n g  bas in  i s  t o  t he  e a s t ,  t h e  po r t i on  of  land 
between t h e s e  t r a i n i n g  l e v e e s  and t h e  west per imeter  l e v e e  is  not  being u t i l -  
i z ed  t o  i t s  p o t e n t i a l .  For t h i s  reason,  t h e  e x i s t i n g  t r a i n i n g  l evees  would 
be degraded and m a t e r i a l  used t o  c o n s t r u c t  new ones  a d j a c e n t  t o  t h e  west per i -  
meter levee.  

About 250 a c r e s  of  a g r i c u l t u r a l  land would be  acqu i r ed  i n  f e e  f o r  p r o j e c t  
improvemerata. An a d d i t i o n a l  260 a c r e s  would be  acqui red  i n  f e e  t o  s e r v e  a s  
borrow a r e a s  f o r  t h e  en la rged  l evees ,  Following proposed p r o j e c t  completion, 
t h e s e  borrow a r e a s  would be  re turned  t o  a g r i c u l t u r a l  use. The c u r r e n t  flow- 
age easements over  t h e  s e t t l i n g  bas in  owned by t h e  S t a t e  of  C a l i f o r n i a  would 
have t o  be lllailatairaed over  t h e  50-year p r o j e c t  l i f e .  

Excavate s e t t l i n g  basin.  - This  a l t e r n a t i v e  would c o n t r o l  t h e  Cache Creek 
aedimentatiora problem by a l lowing  p e r i o d i c  excava t ion  of t h e  e x i s t i n g  
s e t t l i n g  bas in  thus  r e s t o r i n g  i t s  t r a p  e f f i c i e n c y .  A s  p rev ious ly  mentioned, 
t he  S t a t e  of  C a l i f o r n i a  has  flowage easements ove r  t h e  s e t t l i n g  bas in  l ands ,  but  
docs no t  have l e g a l  r i g h t s  t o  remove depos i t ed  material. Therefore ,  t h e  
3,600 a c r e s  comprising t h e  bas in  would be  purchased i n  f e e  and f o r  optmiurn 
use converted t o  u se  a s  a n a t i o n a l  o r  s t a t e  w i l d l i f e  refuge.  

I n  o r d e r  t o  e f f i c i e n t l y  u t i l i z e  t h e  s t o r a g e  c a p a c i t y  of  t h e  t o t a l  ac reage  
wi th in  t h e  bas in ,  t h e  e x i s t i n g  t r a i n i n g  l e v e e s  would be degraded and r e b u i l t  
ad j acen t  t o  t h e  west per imeter  l evee  a s  d i s cus sed  i n  t he  previous a l t e r n a t i v e .  
I t  would n o t  be necessary  t o  en l a rge  o t h e r  than  t h e  w e s t  per imeter  l evee ,  
but  some a l t e r a t i o n  of  t h e  Cobble Weir would be necessary.  When t h e  Cobble 
Weir was r a i s e d  2'  i n  1974, t h e  f reeboard  on a p o r t i o n  of t h e  per imeter  
l evees  was decreased t o  3 ' .  In  o rde r  t o  r e - e s t a b l i s h  t h e  necessary  5' 
of f reeboard ,  i t  would be  necessary  t o  lower t h e  we i r  a maximum of 2 ' .  

The pre l iminary  o p e r a t i o n  scheme f o r  of t h e  s e t t l i n g  bas in  under t h i s  
a l t e r n a t i v e  is  as  fo l lows:  

a ,  I n i t i a l l y  excava te  2 t o  3 n i l l i o n  c u b i c  ya rds  t o  e s t a b l i s h  a 
s u f f i c i e n t  t r a p  e f f i c i e n c y .  T h e r e a f t e r ,  an average  annual  volume of 
650,000 cubic  yards  would r e q u i r e  removal. 



b e  P a r t i t i o n  t h e  s e t t l i n g  bas in  i n t o  6 " c e l l s "  by c o n s t r u c t i o n  of 
low l e v e e s  3 t o  4  f e e t  i n  heigllt .  Degrade t h e  e x i s t i n g  t r a i n i n g  l evees  
and c o n s t r u c t  a new one a d j a c e n t  t o  t h e  west per imeter  l e v e e  t o  a l low 
d i r e c t i o n  of  incoming f lows i n t o  t h e  va r ious  c e l l s .  

c. Annually remove sediment from t h e  c e l l  a d j a c e n t  t o  t h e  Cobble Weir 
a t  t h e  s e t t l i n g  bas in  o u t l e t .  The remaining 5 ce l ls  would be excavated on 
a  r o t a t i o n a l  b a s i s  dependent upon t h e  r a t e  of depoc i t ion .  The r o t a t i o n  
c y c l e  is expected t o  be  a t  l e a s t  5 years .  I n  any one yea r ,  approximately 
2,500 a c r e s  would be  a v a i l a b l e  t o  grow crops  such a s  r i c e  o r  millet f o r  
w i l d l i f e .  Millet appears  t o  be  adap tab l e  t o  t h i s  r o t a t i o n a l  ope ra t i on  
s i n c e  i t  i s  r ep l an t ed  about  every 5 years .  

With t h i s  a l t e r n a t i v e ,  because of t h e  annual  replenishment  of t h e  
s t o r a g e  capac i ty ,  about  60 pe rcen t  o r  400 ac re - f ee t  annua l ly  of t h a t  amount 
of sediment c u r r e n t l y  d i s cha rg ing  i n t o  t h e  Yolo Bypass would be trapped 
i n  t h e  s e t t l i n g  bas in .  Th i s  would reduce by about  300 acre- fee t  annual ly  
t h e  amount of sediment t h a t  would reach  downstream nav iga t ion  works, and 
have t o  b e  removed by dredging.  This  a l t e r n a t i v e  i s  environmental ly  
a t t r a c t i v e  due t o  t h e  e s t ab l i shmen t  of  t h e  w i l d l i f e  refuge.  

Kel lner  J e t t y  System. - This  a l t e r n a t i v e  would d e c r e a s e  t h e  amount of 
sediment reaching  t h e  Yolo Bypass by causing d e p o s i t i o n  upstream wi th in  a 
Kel lner  J e t t y  System made up of i r o n  j acks  t i e d  t o g e t h e r  wi th  s teel  c a b l e  
and anchored t o  t h e  streambank a s  shown on c h a r t  7. Eighty- three thou- 
sand l i n e a l  f e e t  of j e t t y 8  would b e  d i s t r i b u t e d  among 1 3  l o c a t i o n s  between 
Capay and Yolo a s  shown on c h a r t  11 p r o t e c t i n g  approximately 28,000 f e e t  
of channel  bank. The system would func t ion  t o  dec rease  flow v e l o c i t i e s ,  
thereby caus ing  depos i t i on  a t  t h a t  l oca t ion .  Over time, e s t a b l i s h e d  vegeta- 
t i o n  w i t h i n  t h e  j e t t y  f i e l d  would a i d  i n  t h e  entrapment process ,  

I t  is es t imated  t h a t  about  35 percent ,  o r  about  230 a c r e - f e e t  per  year  
of sediment would be  depos i t ed  w i th in  tile j e t t y  f i e l d s .  A t  p r e sen t ,  an 
average  of  575 ac re - f ee t  of sediment per  year  t o  t h e  Sacramento River  
Ship Channel and beyond is  a t t r i b u t a b l e  t o  Cache Creek. With t h i s  a l t e r -  
n a t i v e ,  t h i s  f i g u r e  would be  reduced t o  about  445 a c r e - f e e t ,  which i n d i c a t e s  
about  130 a c r e - f e e t  per  year  i s  prevented from reaching  downstream nav iga t ion  
channels  by t h e  Kel lner  J e t t y  System. S ince  t h i s  t r a p  e f f i c i e n c y  is some- 
what less than t h e  SO pe rcen t  d e s i r e d ,  t h i s  a l t e r n a t i v e  may be used i n  
con juc t ion  w i t h  o the r s .  In  t h i s  way, b e n e f i t s  could be  der ived  from bank 
p r o t e c t i o n  and sediment c o n t r o l  works a t  t h e  j e t t y  l o c a t i o n s ,  wh i l e  supple- 
mental t r a p  e f f i c i e n c y  would be provided downstream. However, b e n e f i t s  
shown i n  t h e  t a b u l a t i o n  a t  t h e  end of t h i s  s e c t i o n  f o r  t h i s  a l t e r n a t i v e  
would be reduced i f  t h i s  a l t e r n a t i v e  was combined wi th  a downstream a l t e r -  
na t i ve .  Therefore ,  on ly  a few of t he  most f e a s i b l e  j e t t y  f i e l d s ,  could 
p o t e n t i a l l y  be developed. 



I n  o r d e r  t o  main ta in  t h e  35 percent  t r a p  e f f i c i e n c y  through t h e  j e t t y  
f i e l d s ,  pe r iod i c  excava t ion  of a  po r t i on  o f  t h e  t rapped sediment would be  
necessary. A s  shown on c h a r t  7,  t h e  250' span between r e t a r d  l i n e s  would 
a l low ample space  f o r  excavat ion i n  t h e s e  a r e a s .  S imi l a r  p ro to type  
i n s t a l l a t i o n s  i n d i c a t e  a  depos i t i on  of 1 t o  3  f e e t  pe r  year  can be expected. 
A t  t h i s  r a t e  of d e p o s i t i o n ,  excavat ion should occur  every few y e a r s  t o  
main ta in  t r a p  e f f i c i e n c y .  I t  is es t imated  t h a t  t l ie  i n d i v i d u a l  j a cks  may 
l a s t  25 yea r s  o r  longer  be fo re  r e p a i r  o r  replacement  becomes necessary.  
With t h i s  type  of  p e r i o d i c  maintenance program, an extremely long l i f e  can 
be  expected from a  given j e t t y  f i e l d .  

Brooks Sediment Reservoir .  - This  alternative, a s  t h e  prev ious ly  d i scussed  
a l t e r n a t i v e ,  would he lp  t o  a l l e v i a t e  t h e  Cache Creek sedimentat ion problem 
by t r app ing -  sediment a t  a n  upstream l o c a t i o n ,  t hus  prevent ing  i t  from 
reaching  t h e  s e t t l i n g  bas in  and Yolo Bypass. This  would be  accomplished 
by means of a sediment r e s e r v o i r  l oca t ed  about  3 m i l e s  upstream of t h e  
Capay Diversion Dam i n  t h e  lower end of tlie Capay Val ley ,  This  l o c a t i o n  
was chosen s i n c e  s t i i d i e s  have shown t h a t  n e a r l y  t h e  e n t i r e  sediment load  
e n t e r s  t h e  s t ream upstream of t h i s  p o i n t .  I t  would func t ion  a s  a l a r g e  
de t en t ion  bas in ,  caus ing  depos i t i on  a s  water  ponded and flow v e l o c i t i e s  
decreased. 

The t o t a l  average  annual  sediment loacl a t  t h i s  l o c a t i o n  i s  about 1 ,100 
acre- fee t .  It1 o r d e r  t o  provide a  50-year c a p a c i t y  a t  about  100 pe rcen t  
t r a p  e f f i c i e n c y ,  55,000 ac re - f ee t  of s t o r a g e  would be  r equ i r ed .  The dam 
i t s e l f  would be  e a r t h f i l l ,  composed of approximately 350,000 cub ic  yards  
of m a t e r i a l  t h a t  would be  acqui red  from excava t ion  o f  t h e  sp i l lway .  The 
crest e l e v a t i o n  would be  332' (I1.S.L. Datum), w i t h  a 20' crown width and 
20' of f reeboard  provided. The dam would b e  92 f e e t  high. 

Assuming 100 pe rcen t  t r a p  e f f i c i e n c y  through t h e  r e s e r v o i r ,  t h i s  a l t e r -  
n a t i v e  would dec rease  t h e  amount of sediment reaching  downstream naviga t ion  
channels  by about  575 ac re - f ee t  annual ly .  However, a  n a t u r a l  consequence 
of i n t e r c e p t i n g  sediment a t  t h i s  l o c a t i o n  would be  p o s s i b l e  bank e ros ion  
and streambed deg rada t ion  between Capay and t h e  s e t t l i n g  bas in  due t o  
t h e  tendency of  t h e  s t ream t o  a t tempt  t o  r e g a i n  t h e  sediment load i t  had 
10s t . 

Economic - E n v i r o ~ ~ m e n t a l  - S o c i a l  
E f f e c t s  of A l t e r n a t i v e s  

Presen ted  i n  t h e  fo l lowing  t a b u l a t i o n  is a  summary of  t h e  economic, environ- 
mental,  and s o c i a l  e f f e c t s  of t h e  a l t e r n a t i v e  p l a n s  considered f u r t h e r .  
This  d a t a  is  presen ted  i n  a form requ i r ed  by t h e  " P r i n c i p l e s  and Standards."  
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1. Plan Data 

2. Nat ional  Economic Development (NED) 

Annual Costs 

Annual Benefi ts 

Net Annual CostsIBenef i t s  

Benef i t  Cost Rat io  

3. Environmental Qual i t y  IE.Q.1 

l a )  Vegetation 

lb )  W i l d l i f e  

I c )  Water Qual i ty  

( d l  A i r  Qual i ty 

4. Regional Development 

(a) Land Use 

I b l  Local Government Finance 

RAl  SE SETTLING BAS1 N LEVEES 

Raise ex i s t i ng  s e t t l i n g  basin perimeter levees an average of 12' t o  
provide 17.000 acro  feet  storage. 

Reconstruct and enlarge Cobble Weir. Raise weir  c res t  i n  2'increments 
w i t h  stop logs t o  maintain 50% trap e f f i c iency .  

Degrade t r a i n i n g  I evees. Reconstruct adjacent t o  west perimeter leveo 
t o  a l l ow  maximum u t i l i z a t i o n  of a l l  land w i t h i n  the basin. 

Mainta in e x i s t i n g  flowage oasemont across s e t t l i n g  basin lands. 

50 year useful l i f e .  

250 acres o f  r i c e  land permanently sacr i f i ced  t o  right-of-way. Addi t i ona l  
260 acres temporari ly ou t  o f  product ion fo r  use as a borrow s i te .  Levee 
w i l l  be seeded w i t h  grasses t o  res to re  o r i g i n a l  condit ion. Erosion 
would continue t o  r i pa r i an  vegetat ion i n  upstream areas. 

I ns i gn i f i can t  d i s rup t i on  o f  loca l  w i l d l i f e  populat ion dur ing 1 season 
construct ion period. 

Decrease by 240 
the Yolo Bypass 
t u rb i d i t y .  

acre-feet annually the amount o f  sediment allowed intc 
and downstream ship channels. thereby decreasing 

Minor e f f e c t  o f  construct ion equipment exhaust dur ing  1 season con- 
s t r uc t i on  period. 

A b u t  250 acres o f  a g r i c u l t u r a l  land used fo r  growing r i c e  would be 
l o s t  t o  levee construct ion. An add i t iona l  260 acres Would be temporari ly 
taken from r i c e  production t o  serve as a borrow area. 

250 acres taken from county tax r o l l  s would decrease county revenues 
by about $6.200 annually. lncreased r e t a i l  sales dur ing  one year con- 
s t r uc t i on  per iod  would increase loca l  t a x  revenue by about $8,100. 

EXCAVATE SETTL l NG BAS I N KELLNER JETTY SYSTEM 

Purchase i n  fee the 3.600 acres w i t h i n  the  s e t t l i n g  basin, and estab- I n s t a l l  83.000 l i n e a l  feet  o f  j e t t y s  a t  13 loca t ions  between Capay and 

l i s h  a w i l d l i f e  refuge. A i r po r t  Road. 

Operate basin i n  a dual capacity of sediment con t ro l  and w i l d l i f e  Excavate as needed over 112 area between 250' spacea rows t o  maintain 
enhancement. t rap e f f i c iency  of 33%. 

Separate basin i n t o  6 " c e l l s "  o f  about 600 acres each by means o f  4' I Bank pro tec t ion  provided t o  a g r i c u l t u r a l  land, highways, i r r i g a t i o n  
high levees. canals, bridges. and ru ra l  residences. 

Annually excavate c e l l  adjacent t o  Cobble Weir. Excavate the remaining A po r t i on  o f  the 13 j e t t y  f i o l d s  could be used i n  combination w i th  
5 on a ro ta t i ona l  basis, dopendent upon the ra te  o f  deposition. o the r  downstream sediment con t ro l  a l te rna t ives .  

Degrado t r a i n i n g  levees. Reconstruct adjacent t o  west perimeter levee Replace 25% o f  jacks and a l l  cables a f t e r  30 years o f  50 year usefu l l  

and use t o  d i r e c t  f low i n t o  various ~011s .  I 1 jfe. 

60% trap e f f i c i ency  th ru  Cobble Weir. 

50 year economic l i f e .  

3.600 acres of a g r i c u l t u r a l  land, 3.2W of which i s  cu r ren t l y  growing 
r i c e  and tomatoes would be provided fo r  na tu ra l  vegetat ive growth 
and/or ag r i cu l t u ra l  crops. a1 though 13 acres permanently sacr i  f icad 
t o  right-of-way requirements. About 1.000 acres per year excavated, 
causing temborary loss  of vegetat ion on those lands. Sediment supply 
would reduce demand i n  o ther  areas, thereby 1 imi t i n g  vegetat ive l oss  
t o  a centra l  area, and reducing the amount o f  land scarring. Erosion 
would continue t o  c la im r i pa r i an  vegetat ion i n  upstream areas. 

Bank protect ion,provided a t  13 loca t ions  along 5.3 mi les  o f  channel 
would p ro tec t  ag r i cu l t u ra l  crops. Over time. na t i ve  vegetat ion kould 
be establ ished w i t h i n  the 166 acres o f  j o t t y  f io lds .  Per iodic excava- 
t i o n  o f  about 80 acres Would temporari ly destroy a por t ion  o f  th is .  
Increased v e l o c i t i e s  downstream o f  j e t t y  f i e l d s  may cause increased 
erosion and loss  o f  associated r i pa r i an  vegetation. 

3.600 acres o f  w i l d l i f e  refuge would s i g n i f i c a n t l y  enhance wild1 i f e  
production i n  lower Cache Creek. Annual sediment removal operations 
would pe r i od i ca l l y  d i s rup t  l oca l  w i l d l i f e  populations. 

Minor e f fec t  o f  construct ion equipment exhaust dur ing  1 season construct ion per iod  and pe r i od i c  sodimont removal and maintonance operations thoreaf tor .  

5.3 m i l es  o f  channel bank would be ~ t a b e l i z e d ~ a i d i n g  i n  establishment 
o f  r i pa r i an  habi tat .  A b u t  112 o f  the 166 acres o f  j e t t y  f i e l d s  would 
support n a t i v e  grasses, thereby prov id ing  add i t iona l  habi tat .  Per iodic 
maintenance and excavation operations would d i s rup t  l oca l  w i l d l i f e  
populations. 

Decrease by 900 acre f ee t  annually the  amount o f  sediment allowed 
i n t o  the Yolo Bypass and downstream ship channels, theroby decreasing 
turb id i ty ,  

3.200 acres cur ren t ly  used fo r  growing r i c e  and tomatoes. i n  add i t ion  
t o  400 acres i n  t h e i r  na tu ra l  state, would be d iver ted  t o  use as a 
w i l d l i f e  refuge.However several hundred acres pe r  year could be leased 
t o  farmers, return ing a p o r t i o n o f  the s e t t l  i ng  basin t o  ag r i cu l t u ra l  use. 

Decreased t u r b i d i t y  i n  Cache Creek between j e t t y  f i e l d s  and s e t t l i n g  
basin. However, increased v e l o c i t i e s  and associated erosion i n  t h i s  
reach may p a r t i a l l y  o f f se t  th is .  Decrease by 130 acre foet  annually 
the amount o f  sediment allowed i n t o  the  Yolo Bypass and downstream 
ship channels, thereby decreasing t u rb i d i t y .  

166 acres acquired f o r  j e t t y  f i e l d s  are w i t h i n  the channel section, 
thoreby a f fec t ing  gravel ex t rac t ion  operat ions i n  the area. Decreased 
t h rea t  o f  land l o s t  t o  orosion would s t a b i l  i r e  land use and product- 
i v i t y  adjacent t o  the bank pro tec t ion  works. 

3.600 acres taken from county tax  r o l l s  would decrease county revenues 
by $85.000 annually.$B.OOO to  $10.000 annually rebated under revenueshar- 
ing  agreement whon lands are  taken fo r  na t iona l  w i  Id1  i f e  refuge, lncreased 
r e t a i l  sales dur ing  I ycar  construct ion per iod  would incroaso loca l  tax 
revenue by about $4 .  00. Addi t ional  r e t a i l  sales expected due to a c t i v i t y  
assoc~ated  w i t h  annuafsediment removal operations and refuge management. 

166 acres taken from county tax r o l l  s would decrease county revenues by 
$4.200 annually.lncrcased r e t a i l  sales dur ing 1 year construct ion per iod 
would Increase loca l  tax revenue by $5.500. Erosion p ro tec t ion  t o  adjacent 
ag r i cu l t u ra l  lands w i l l  increase produc t iv i t y ,  and thereby tax revenues. 
Addi t ional  r e t a i l  sales ex ected,due t o  a c t i v i t y  associated w i th  main- 
tenance and sediment ramova! operations w i t h i n  the j o t t y  f iolds. - 

BROOKS SEDIMENT RESERVOI R 

Construct a sediment reservo i r  w i t h  a 50 year capacity of 55.000 acre- 
feet near Brooks. 

E a r t h f i l l  dam 92' high. approaching 100% trap ef f ic iency.  

Reservoir would inundate 2,950 acres. About 3 mi les  o f  State Route 
16.5 mi les  o f  u t i l i t y  l i nes .  and 46 residences would be relocated. 

Provide minimal recreat ion and i r r i g a t i o n  benef i ts  on a decreasing 
basis dur ing  i t s  50 year useful l i f e .  

2.950 acres o f  ag r i cu l t u ra l  land inundated conta.ins orchard, row and 
f i e l d  crops, and pasture. 7.3 channel m i les  o f  stream wi th  associated 
r i pa r i an  vogetat ion would a lso be l o s t  t o  inundation. lncreased veloc- 
i t i e s  downstroam o f  the reservo i r  s i t e  may cause increased erosion and 
loss  o f  associated r i pa r i an  vegetation. 

7.3 m i l es  o f  stream which supports a minor f ishery would be l os t .  A 
po r t i on  o f  the 2.950 acres inundated supports deer. as we l l  as o ther  
mammals and birds. However. 15 mi les  o f  shore1 ine  would be created. 
and a l i m i t e d  f ishery could be establ ished i n  the  reservo i r  u n t i l  i t  
f i l l e d  w i th  sediment. 

Decreased t u r b i d i t y  i n  Cache Creek between reservoi r  and s o t t l  i ng  
basin. However, increased v e l o c i t i e s  and associated erosion i n  t h i s  

,reach may p a r t i a l l y  o f f s e t  th is .  Decrease by 570 acre f ee t  annually 
the amount o f  sediment allowed i n t o  the  Yolo Bypass and downstream 
ship channels. thereby decreasing t u rb i d i t y .  

H inor  e f f e c t  o f  construct ion equipment oxhau'st dur ing  2 season con- 
s t r uc t i on  period. 

2.9'50 acres o f  a g r i c u l t u r a l  land used to grow orchard, row and f i e l d  crops 
and pasture would be d iver tod  t o  reservo i r  use.Limitod recrea t ion  poton 
t i a l  dur ing  50 year p ro j ec t  I i f o  could a t t r a c t  t yp i ca l  t o u r i s t  or iented 
land use immediately adjacent t o  tho reservoir. I r r i g a t i o n  water stored 
dur ing w in te r  months could be p a r t i a l l y  o f f s e t  by increased loca l  agr i -  
c u l t u r a l  production due t o  i r r i g a t i o n .  

2.950 acres taken from county tax  r o l l s  wou1.d deereas'e county revenues 
by about $71.000 annually. lncroased r e t a i l  sales dur ing 2 year con- 
s t r uc t i on  per iod  would increase l oca l  tax revenue by about $27,400. 
Local tax revenues could increase due to l i m i t e d  recreat ion po ten t i a l  
and increased a g r i c u l t u r a l  p roduc t i v i t y  wi th i r r i g a t i o n .  

NO DEVELOPMENT-SED IMENT CONTROL ALTERNATI YES 

No act ion undertaken by Federal Government f o r  sediment contro l  on 
erosion reduct ion through other  s t r uc tu ra l  o r  non-structural measures. 

No Federal o r  nowFederal costs and no benefi ts. 

Would remain stable. w i t h  the  exception o f  continued l oss  o f  r i pa r i an  
vegetat ion t o  erosion and gravel mining operations. 

Continued lack o f  a f ishery i n  Lower Cache Croek. W i l d l i f e  populat ions 
would remain stable. Continued l oss  o f  r i pa r i an  hab i t a t  t o  erosion 
and gravel mining operations. 

Would remain as i t  i s  a t  presept. w i t h  r e l a t i v e l y  h igh boron levels. 
Continued t u r b i d i t y  due t o  erosion. 

No s i g n i f i c a n t  change. 

Would remain stable. w i  t h  conversion from n0n.i r r i g a b l e  crops to i r r igab le  
ones where feasible. Nat ive  vegetat ion would continue t o  be converted 
t o  a g r i c u l t u r a l  use. w i th  urban development absorbing some ag r i cu l t u ra l  
land, especia l ly  i n  v i c i n i t y  of Woodland. Grazing on pasture land would 
continue t o  be subdivided i n t o  "ranchettes housing developments. 

Highor developed land uses would ra i se  prbperty  values. and thus tax 
revenues. Lands sac r i f i ced  t o  continued erosion w i l l  be l o s t  t o  county 
tax ro l l s .  
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(d )  Business, A g r i c u l t u r a l ,  
I n d u s t r i a l  A c t i v i t y  

5. Soc ia l  Wel l  Being 

(a) Noise 

( c )  Aes the t i cs  

KELLNER JETTY SYSTEM 

Estimated 5 1  workers acqui red from the  l o c a l  l a b o r  f o r c e  d u r i n g  the  1 
year  cons t ruc t ion  per iod.  P e r i o d i c  maintenance and sediment removal 
from j e t t y  f i e l d s  would favorably a f f e c t  l o c a l  l a b o r  assoc ia ted w i t h  
thoso a c t i v i t i e s .  

BROOKS SEDIMENT RESERVOIR 

Est imated 128 workers acqui red from t h e  l o c a l  l a b o r  force d u r i n g  t h e  2 
year  cons t ruc t ion  period. Local employment assoc ia ted w i t h  1 imi ted  
rec rea t ion  o r  increased a g r i c u l t u r a l  a c t i v i t y  due t o  i r r i g a t i o n  poten- 
t i a l  may be favorab ly  improved. 

(d )  T ranspor ta t ion  

NO DEVELOPMENT-SEDIMENT CONTROL ALTERNATI VES 

Employment i n  a g r i c u l t u r e  i s  expected t o  dec l ine,  w i t h  h i g h  growth 
r a t e  i n  l o c a l  government, f inance, services, trade, const ruct ion,  and 
manufacturing. 

EXCAVATE SETTLING BASIN 

Est imated 41  workers acqui rod from the  l o c a l  l a b o r  f o r c e  d u r i n g  the 1 
year  c o n s t r u c t i o n  period. Annual sediment removal opera t ions  would 

favorably a f f e c t  l o c a l  m in ing  operators .  lncreased a c t i v i t y  associated 
w i t h  ou tdoor  r e c r e a t i o n  could favorably  a f f e c t  l o c a l  employment. 

(c) EmploymentlLabor Force 

( e l  Recreat ion 

I f )  Heal th  

RAl  SE SETTLI NG BAS1 N LEVEES 

Estimated 76 workers would be acqui red from the l o c a l  l a b o r  force 
d u r i n g  the  1 year  cons t ruc t ion  period. 

Est imated $810.000 i n  increased r e t a i l  sa les i n  market ing area due t o  
p r o j e c t  cons t ruc t ion .  

Local r e t a i l  sa les  increased 8U34.000 dur ing  const ruct ion.  A g r i c u l t u r a l  
p roduc t ion  w i t h i n  the s e t t l i n g  basin.reduced i n  favor  o f  w i ld1  i f e  
enhancement. Commercial s o i l  m in ing  opera t ions  e f f e c t i v e l y  serv iced 
by s o i l  trapped w i t h i n  the basin. Local rec rea t ion  o r i e n t e d  business 
should increase. Reduction i n  crop depredat ion on 1 ands ou ts ide  
s e t t l i n g  basin. 

Minor  e f f e c t  due t o  c o n s t r u c t i o n  equipment d u r i n g  1 season construc- Minor  e f f e c t  due t o  c o n s t r u c t i o n  equipment d u r i n g  1 season cons t ruc t ion  
t i o n  period. I 
Reduce p o t e n t i a l  f a i l u r e  o f  Yolo Bypass levees t h a t  would cause widespr'ead f l o o d  damagc and poss i  b l e  l o s s  o f  1 i fe. 

I I 
Temporary a e s t h e t i c  l o s s  due t o  cons t ruc t ion  scars. N a t i v e  vegetat ion 
would be rep lan ted  on borrow arcas and new levees. 

NO EFFECT 

S h o r t - t e n  a e s t h e t i c  l o s s  d u r i n g  m n s t t u c t i o n .  Sediment removal opera- 
t i o n s  could s c a r  up t o  1.OW acres annual ly.  Refuge establ ishment would 
r e s t o r e  area t o  r e l a t t v e l y  n a t u r a l  s ta te .  r e s u l t i n g  i n  a l o n g  t e n  
a e s t h e t i c  increase.Avai lab le  sediment would reduce need f o r  uns igh t l y  
borrow areas i n  o t h e r  areas. 

Decrease o f  120 ac re - fee t  o f  sediment annual ly  d e p o s i t i n g  downstream 
Sacramento R ive r  sh ipp ing channels and San Franc isco Day. 

lncreased levee  h e i g h t  would increase the  t h r e a t  o f  i o s s  o f  l i f e  and 
p r o p e r t y  should the  levee f a i l .  

P o t e n t i a l l y  decrease road c o n s t r u c t i o n  costs  by making a v a i l a b l e  
inexpensive fill mate r ia l .  Decrease o f  150 ac re  fee t  o f  sediment 
annual ly  d e p o s i t i n g  i n  dormstream Sacramento R ive r  sh ipp ing  channels 
and San Franc isco Bay. 

E x i s t i n g  p r i v a t e  hun t ing  c lubs  i n  s e t t l i n g  bas in  would be abol ished 
w i t h  re fuge establ ishment.  However, an est imated 12,000 rec rea t ion  
user  days annual ly  f o r  hunt ing, f i sh ing ,  h i k ing ,  camping, and w i l d l i f e  
observat ion would be rea l i zed .  

NO EFFECT 

Local r e t a i l  sa les increased $546,000 d u r i n g  cons t ruc t ion .  Local ag r i cu l .  
t u r a l  product ion increase.Commercial sand and gravel  m in ing  operat ions 
would p e r i o d i c a l l y  remove trapped sedimen t. 

p e r i o d  and p e r i o d i c  sediment removal opera t ions  the rea f te r .  I 
S t a b e l i r i n g  e f f e c t  on l o c a l  popu la t ion  due t o  increased e ros ion  
p r o t e c t i o n  t o  a g r i c u l t u r a l  lands. I 
I ron  jacks  would be i n i t i a l l y  uns igh t l y .  R ipa r ian  vegetat ion would be 
es tab l i shed  i n  j e t t y  f i e l d s  as sediment was b u i l t  up.Per iod ic  sediment 
removal over  p o r t i o n s  o f  the  f i e l d  would make t h i s  improvement temporary. 
lncreased v e l o c i t i e s  downstream o f  j e t t y  f i e l d s  may cause increased 
e ros ion  and u n s i g h t l y  scarr ing.  

P o t e n t i a l  increased e ros ion  a t  highway b r idge  abutments downstream o f  
j e t t y  f i e l d s  due t o  increased v e l o c i t i e s .  Decrease o f  75 acre-feet 
annual ly  and San Frsnc isco deposi t i n 9  Bay. i n  downstream Sacramento R ive r  sh ipp ing channels 

NO EFFECT 

NO EFFECT I 

Minor  e f f e c t  due t o  cons t ruc t ion  equipment d u r i n g  2 season cons t ruc -  Would increase corresponding t o  populat ion,  i n d u s t r i a l ,  and commercial 
t i o n  period. development t o  a s t i l l  i n s i g n i f i c a n t  l e v e l .  

Local r e t a i l  sa les  increased $2,794,000 d u r i n g  cons t ruc t ion .  A g r i c u l t u r a l  
product ion in Lower Capay Val ley would be s i g n i f i c a n t l y  reduced due t o  
t h e  l o s s  o f  2.950 acres o f  p roduc t i ve  land. The l i m i t e d  rec rea t ion  
p o t e n t i a l  would n o t  s i g n i f i c a n t l y  a f f e c t  rec rea t ion  o r i e n t e d  business. 

Greatest  growth expected i n  non-agricul  t u r a l  o r i e n t e d  indust ry .  h s e d  
on cu r ren t  water  ava i lab le ,  maximum a r r i g a b l o  average p o s s i b l e  i n  sub- 
basin i s  58.000 acres- New a g r i c u l t u r a l  development would be sub jec t  
t o  t h i s  r e s t r i c t i o n .  Continued eros ion i n  Cache Creek would cause f u r t h e r  
l o s s  o f  a g r i c u l t u r a l  land. U l t i m a t e l y  e x i s t i n g  i r r i g a t i o n  canals w i l l  
a l s o  be threatened by erosion. 

Est imated 46 residences removed w i t h  r e s e r v o i r  const ruct ion.  L i m i t e d  
rec rea t ion  and i r r i g a t i o n  water p o t e n t i a l  may s t a b e l i r e  r m a i n i n g  
l o c a l  populat ion.  

Yolo County p o p u l a t i v n  est imated a t  289.400 by 2020, w i t h  most growth 
i n  Woodland area.Lands ad jacent  t o  Cache Creek w h i c h s r e  zoned suburban 
have p o t e n t i a l  f o r  low t o  moderate income housing. No new housing would 
be s u b j e c t  t o  f l ood  p roo f ing  o r  f looding. W i  t h c d n t ~ n u e d  erosion.severa1 
e x i s t i n g  residences would u l t i m a t e l y  be threatened. 

2,950 acres o f  p i c tu resque  Capay Val ley would be inundated. Lake views 
would be o f f e r e d  on a decreasing bas is  over  50 year  l i f e .  End product  
o f  a f u l l  sediment r e s e r v o i r  would be uns igh t l y .  

Increased r e s i d e n t i a l  development would dest roy some'natura1"aesthet ic 
value. Continued channel e ros ion  and gravel  m in ing  opera t ions  would 
cont inue t o  d e t e r i o r a t e  t h e  r i p a r i a n  appearance o f  Cache Creek. 

9 m i l e s  o f  S t a t e  Route 16,and 5 m i l e s  o f  u t i l i t y  l i n e s  requ i re re loca t ion .  
lncreased v e l o c i t i e s  downstream o f  dam may increase eros ion a t  highway 
b r idge  abutments. Decrease o f  285 acre- feet  annual ly  depos i t i ng  i n  
downstream Sacrameoto R ive r  sh ipp ing  channels and San Franc isco Bay. 

Fu tu re  p lans  c a l l  f o r  r a p i d  t r a n s i t  l i n k  from Woodland t o  Sacramento, 
and u l t i m a t e l y  San Francisco. Channel meander and cont inued e ros ion  
would threaten e x i s t i n g  and f u t u r e  t r a n s p o r t a t i o n  systems by undermining 
b r i d g e  p i e r s  and abutments, as we l l  as  t r a v e l  ways themselves. 

E x i s t i n g  p lans  f o r  r i d i n g  and h i k i n g  t r a i l  through proposed r e s e r v o i r  
S i t e  would r e q u i r e  mod i f i ca t ion .  Minor  water o r i e n t e d  r e c r e a t i o n  
b e n e f i t s  would be prov ided on a decreasing bas is  u n t i l  r e s e r v o i r  
f i l l e d  w i t h  sediment. 

Vector problem cou ld  pose a h e a l t h  hazard a s  water  i s  ponded. 

Cache Creek *wh i te  water' boa t ing  use would increase. Recreat ion 
f a c i l i t i e s  w i l l  be developed t o  handle f u t u r e  use. 

Lack o f  a se r ious  t h r e a t  w i l l  cont inue. 

(g) H i s t o r i c  and Archeologic Known a rcheo log ic  resources i n  l ower  basin may be l o s t  t o  cont inued 
e ros ion  and development such as land  l e v e l i n g  and urban buildup. 

, 

I 

Wintun and Pomo I n d i a n  a rcheo log ic  s i t e s  known t o  e x i s t  throughout the  Cache Creek Oasin. A nnre complete a rcheo log ica l  survey o f  the  area would be made p r i o r  t o  congressional a u t h o r i z a t i o n  o f  a p r o j e c t .  



SECTION E 
ECONOMICS OF ALTERNATIVES 

Flood Control 

In  t he  flood control  portion of t h i s  sect ion t h e  purpose i s  t o  furnish 
flood damage data  and t o  s e t  fo r th  information on the  assumptions made 
and the procedures used in  estimating flood damages expected t o  occur 
annually, under both current and projected fu ture  conditions of develop- 
ment along both t h e  Clear Iake R i m  i n  h k e  County and Cache Creek flood- 
p la in  i n  Yolo County with ex is t ing  flood control  measures, and Iakeport 
Iake i n  operation and both a l t e rna t ive  l eve l s  of project  protection. 
mngible  damages have been evaluated while intangible clamages have not. 
lbngible darnages a r c  those which accrue a s  a d i r e c t  r e s u l t  of the  flooding 
and a r e  read i ly  ascer ta inable  on a bas i s  of monetary losses,  o r  increased 
costs, t o  individuals o r  groups while intangible damages a r e  losses  such 
a s  l o s s  of l i f e ,  impairment of health and l i v i n g  conditions, and psycho- 
log ica l  problems r e su l t i ng  from floodo t h a t  a r e  not read i ly  subject  t o  
mneta ry  evaluation. Assumptions, and methodology used in  developing 
avemge annual darnages under preproject  condit ions a r e  described in  t h e  
following paragraphs. 

Ws of flood darnsaes. 

Lhmages caused by flooding within t he  standard project  flood p la ins  were 
delineated by c lasses  and types of damages and were developed i n  accord- 
ance with terminology contained i n  paragraph 1-72, EM 1120-2-101, Survey 
Investigations and Reports, General Procedure. In  conformity with these 
guidelines, tangible damages considered, included physical  damages r e su l t -  
ing from inundation; flood emergency losses  o r  cos t s  incurred i n  f igh t ing  
or preparing f o r  flooding; and f inanc ia l  l o s se s  r e su l t i ng  from decreased 
production and increased l i v ing  and operating cos t s  within t he  flood 
plains.  

Residential damages analyzed include those physical damages caused by 
flooding t o  r e s iden t i a l  s t ruc tures  and secondary adjoining buildings and 
grounds. Costs of emergency measures taken pursuant t o  flooding is a l s o  
included. Separated i n to  a separate category from re s iden t i a l  s t ruc tures  
f o r  purposes of f lood damage determination were r e s iden t i a l  contents includ- 
ing household items and personal property. 

Commercial m g e s  were computed so  a s  t o  include physical  flood damages 
t o  land, buildings, equipment, supplies, merchandise, and other  items used 
i n  the  conduct of colmnerce, business, trade,  services, o r  entertainment. 
Also included a r e  cos t s  of emergency act ions ,  

I ndus t r i a l -u t i l i t i e s  damages were analyzed RO a s  t o  include losses  and 
destruction t o  i ndus t r i a l  and public u t i l i t i e s  proper t ies  a s  a r e s u l t  of 
inundation. k c i l i t i e s  used in  extracting,  producing, manufacturing, and 

P 
processing of commodities and heavy warehousing and those involved i n  
d i s t r ibu t ion  a r e  generally c lass i f ied  as indus t r ia l .  Flood damges t o  



industry a r e  subs tan t ia l ly  of t he  same type a s  those sustained by comner- 
c ia1  establishments. W a g e s  t o  public u t i l i t i e s  include losses  t o  a l l  
u t i l i t i e s  such a s  ra i l roads ,  e l e c t r i c  and telephone plants ,  transmission 
l ines ,  and f a c i l i t i e s  of l i k e  nature. 

Public f a c i l i t i e s  damages include tangible damges r e su l t i ng  from inunda- 
t i on  of public roads and bridges, s t r ee t s ,  sidewalks, highway s t ructures ,  
parks, and o ther  f a c i l i t i e s ,  including equipment and furnishing owned o r  
operated by Federal, State,  County, o r  l oca l  governmental un i t s .  These 
damages do not include intangible damgee which would occur t o  t he  whole 
connrmnity ao a r e s u l t  of t h e  concentration of governmental concern on t h e  
smaller a rea  of t h e  flood pla in .  

Other losses  t o  t he  public include t he  addi t ional  cos t s  incurred during 
flood emergencies such a s  evacuation and reoccupation, flood fighting,  
d i s a s t e r  r e l i e f ,  and extra  duty f o r  police, f i r e ,  and mi l i t a ry  un i t s .  

Agricultural  damages include inundation losses  t o  crops, agr icu l tu ra l  
mchinery, fences, wells, and farm buildings. Also included a r e  such 
other tangible damges a s  cos t s  of emergency act ions .  

Flood dama~e computations. 

Probable flood damges under ex is t ing  and t h e  previously described fu ture  
conditions fo r  t he  Clear lake Rim Reach were computed on a Control Ihta 
Corporation 7600 computer located a t  t h e  Lawrence Berkeley Iaboratory i n  
Berkeley, California, using t h e  "DAMAGES" program developed by t h e  Economics 
Section of t he  Los Angeles D i s t r i c t  Office, U,S. Army Corps of Engineers. 
Probable flood damages under ex is t ing  conditions f o r  t h e  th ree  downstream 
reaches of the  Cache Creek Basin were computed on a G.E. 200 Computer a t  
t he  Sacramento D i s t r i c t  Office. Probable future  damges f o r  these reaches 
were projected on the  basis of development fac tors  derived from t h e  growth 
proJections described under future  development. The following paragraphs 
more f u l l y  describe t he  re la t ionshipe and assumptions which provide the  
bas i s  f o r  the  computational process. 

Depth-damaRe relationships.  

Depth-damage re la t ionships  deocribc t he  probable damages t h a t  w i l l  occur 
under d i f f e r en t  depth of floocilng conditions, e i t h e r  as a percentage of 
t h e  tot81 value of danrrgesble property o r  i n  the  probable l o s s  expected, 
In addi t ion t o  the  depth of inund.ation other  var iables  which my have a 
s ign i f ican t  I m p c t  on the ecoolomic dmmges sustained include t h e  veloci ty  
of t h e  water, duration of flooding and wind-set. Under d i f f e r ing  conditions 
of inundation, these var iables  w i l l  change i n  r e l a t i v e  importance. Depth 
of inundation and veloci ty  are m j o r  mriahlen govacrr:~~~ tlamages occu rhg  
i n  t he  lower, Yolo County, reaches, wfiile depth of inundation, wind-set, 
and duration govern damages which would occur t o  proper t ies  along the  
r i m  of Clear Iake i n  any given event. 



p Buildings, contents and piers .  

The depth-dnmage re la t ionships  f o r  buildings, contents ard p ie rs  used i n  
t h i s  analysis are presented i n  Table E-1. These depth d w e  re la t ionships  
were derived from depth-damage curves prepamd by the Federal Insurance 
Mmfnistration, h i s to r i c  flood surveys an3 recent interviews with l oca l  
o f f i c i a l s .  

TABLE E-1 
DEPTII DAMAGE 

Damage Cateppry 

Clear Lake Rim Reach 

Residential o t ruc  turee 
Residenti a1 contents 
Mobile home structures 
Mobile home contents 
Commerci a1 s t ruc tures  
C o m r i c a l  contents 
Piers  
Marina gas f a c i l i t y  s t ruc tures  
Marina gas f a c i l i t y  contents 

Depth of Flooding From Ground Floor i n  Feet. 
: -1.0 : 0.1 : 1.0 : 2.0 : 3.0 : 

Percent Damages 

Cache Creek-Reaches 1-3 

Structures 0.0 9.0 20.0 27.0 32.0 
Contents 0.0 7.5 32.0 44.0 50.0 

Source: P ie rs  and mnrina f a c i l i t i e s  developed from interviewo of l o c a l  
marina operators. Remaining categoriee adopted from Federal 
Ineurance Administrations Curves on t he  baois of loca l  i n t e r -  
views and h i s to r i c  surveys, 

Public f a c i l i t l e s .  Depth-dam* rela t ionships  f o r  public f a c i l i t i e s  8uch 
as roads ard bridges ard f o r  emergency costa are derived from h i s to r i ca l  
survey da t a  and interviews of l o c a l  o f f i c i a l s .  Total  dcunage re la t ionships  
msociated with R given hypothetical l eve l  of f locding (see  following d i s -  
cussion on flow -and stage-damage re la t ionships)  are  developed f o r  theee 
damsge categories ra ther  than spec i f ic  depth-damage relationships.  

Agriculture. Agricul t u r d  drvnoge re la t ionships  are a lso  developed f o r  
given hypothetical flood events on the bas i s  of historical flood d a t a  
from t he  study and similm- areas, Both crop d non-crop damfiges are 
estimated. Non-crop damages include debr i s  clean-up, leveling,  and 
damages t o  improvements such as roads, fences, i r r i g a t i o n  systems and 
other equipment t h a t  could not be removed pr ior  to flooding. Non-crop 
damages are  more dependent on the  level  of improvements c o m n  to the  

l- area than the par t icu la r  crops planted. 



Non-crop dama(res f o r  improved acreage i n  the  Clear Lake R i m  Reach are  
estimated to average $82, $XI0 and $118 per acre, respect ively  from 
flooding from the  50-year 100-year and SPF events. Non-crop damages to 
native paaturc are estimated to average $10 per acre i n  t h i s  reach. In  
the  downstream portion of the study area, Reaches 1-3, non-crop damages, 
to a l l  agr icu l tu ra l  lando are estimated t o  average $94, $110 and $l32 per 
acre respectively,  f o r  the  three  flood events. 

Crop damages used i n  t h i s  ar~alysia  are summarized i n  the  following 
tabulation. Differences i n  c lop d w e  between the Clear Lake Rim anl 
the downstream reaches r e s u l t  f r o m  the  type of flooding expected ( e  .g., 
Clear Lake R i m  would be of longer duration whlle t he  downstream reaches 

TABLE E-2 
AVERAGE CROP DAMAGES I N  DOLLARS PER ACRE 

Clear Lake R i m  

Crop 50-Year 100-Year - SIT 50-Year 100-Year - SPF 

Orc hards 342 369 445 88 110 143 
Alfal fa  1 6 6 g  1 6 6 g  1 6 6 g  50 6 6 7 7 
Truck - - - 100 104 126 
(3rd n 69 6 9 6 9 44 55 03 
Rice - - - 22 28 33 
~ a t i v e  Pmture  Neg Neg. Ne€3 W 17 22 
Pasture 111u 111g 11& 56 6 6 02 
L/ Includes one half  of the cos t  f o r  re-establishing stand. 

would be of higher ve loc i t i ee )  and the composition of par t i cu la r  crop cate-  
gor ie  (e.g., barley i s  the  primary grain crop i n  the  Clear Lake R i m  area 
while grain  crops i n  the downatream reaches include barley,  wheat and 
a afflower ) . 
I n  determining average crop damages consideration is given t o  plant ing 
times ard probable timing of flooding as well a8 the  impact of durat ion 
and veloci ty  on crop yie lds .  For example the  primary grain crop i n  the  
Clear Lake Rim area is barley which i s  normally planted i n  l a t e  f a l l  o r  
ea r ly  winter. The expected flooding of agr icu l tu ra l  areas from high lake 
l e v e l s  would primarily occur i n  l a t e  winter o r  ear ly  spring, a f t e r  planting 
hed occurred. During a 50-year flood event the  lake l e v e l  would be expected 
t o  exceed 9.00 f e e t  a t  the  Rumsey Gage f o r  more than 45 days. Such long 
t e r n  duration of flooding would be expected to r e e u l t  i n  complete loas  of 
the barley crop; and the  average crop damage would, therefore,  be the  gmss 
return per acre l e a s  any cu l tu ra l  costa t h a t  would no longer be incurred. 
The 1974 nonnalized yie ld  f o r  dry farmed barley i n  Lake County i s  1.4 tons 
per acre and the 1974 nonndlized pr ice  i e  $55.36 per ton f o r  a gross re turn  
of approximately $78 per acre. Harveeting cos t s  of approximately $9 per 
acre, based on a Univereity of Cal i fornia  Extenelon Service Study, 'kample 
Coats of Production," would be the  only cu l tu ra l  cost  t h a t  the farm operator 
would have not already incurred. Therefore the average crop damage to 
barley would be $7849 o r  $69 per acre. Similar analysf s were used to 
determine the  remaining average crop damages within t h e  study area. 



Stage-damage and flowdamage re la t ionships .  

Stage-damage and flow-damage relntionehipa describe the probable flood 
damages expected u d e r  varying stage elevation8 ( c l ea r  Lake ~ l m )  o r  
stream flows ( ~ e a c h e s  1-3). They are  derived by estimating the probable 
flood damages f o r  several  hypothetical f loods of given stnge elevations 
on stream flows. Intermediate damage points a re  interpolated from these 
estimates on the bas i s  of the proportionate change i n  stage elevation o r  
stream flow. 

The probable flood damages f o r  the  hypothetical f locds  are  estimated by 
identifying the associated flood pla in  area, inventorying t h i s  area by 
damage category an3 depth of flooding, a d  applying the appropriate depth- 
damage relationship,  Probable damages f o r  the  25-year, 50-yew, 100-year 
and SPF flood events under ex is t ing  conditione are  summarized i n  t ab les  
E-3 an3 E-4 f o r  t he  study areas. 

Stage- ard flow-f requency relationships.  

Stage- and flow-frequency re la t ionships  describe t he  probable frequency of 
occurrence of varying stage elevations o r  stream flows. These re la t ionships  

TABLE E-3 

CIJ3AR W(E RIM 
PH3BABLE 25-YMR, 50-YEAR, 100-YEAR AND 

STANDARD PmJECT FLZX)D DAMAGES 1974 COMIITIONS 
AND PRICES 

( I n  Thousands) 

Category 25-Year SO-Year 100-Year S I T  

Resident1 al s t ruc ture  
Residential contents 8' 
Mobile home s t ruc tures  
Mobile home contento 
Commercial 
Public f a c i l i t i e s  
Private p i e r s  
Ap icu l tu r e  
Emer8ency cos t s  

Total  

Excluding mobile homes. 



TABLE E-4 

CACHE CREEK BASIN: PmBAl3I.E 25-YFM, 50-YEAR, 100-WAR 
AND STANDAEID PRDJECT FIIX)D DAMAGES, 1974 CONDITIONS AND PRICES 

( I n  ~housands)  

Damwe Cateaory 25-Year 50-Year 100-Year SPF 

Reach 1 

Residential  s t r u c t u r e s ~  $ 6.9 $ 8.1 $ 9.3 $ 40.9 
Residential content6 0.0 0.0 0.0 16.7 
Public f a c i l i t i e s  18.4 22.6 28.0 58.2 
Agriculture - 1LS.8 149.2 - 185.3 421.5 

Total $141.1 $179.9 $222.6 $537.3 

Reach 2 

Residential s t ruc  tures  $ 0.3 $ 1.2 $ 5.0 $ 38.0 
Reeidential contents 0.2 0.9 3.0 20.0 
Comercial  0.2 0.5 0.9 11.0 
Indus t r ia l  5.0 12.0 50.0 61.0 
Public f a c i l i t i e e  104.0 126 .O 135.0 154.0 
A p r i  cul ture  127.0 218.6 307.7 478.0 

Tot a1 $236.7 $359.2 $501.6 $762.0 

Reach 3 

Reeldenti al s t ructure  s $ 0.0 $ 0.0 $103.0 $251.0 
Reeidential contents 0.0 0 . 0 51.0 132.0 
Commercial 0.0 0.0 39.0 425.0 
Indus t r ia l  17.5 55 .O 71.0 2,107.0 
Public f a c i l i t i e s  5.3 24.0 60.0 240.0 
Agriculture 21.5 107.5 1,429.3 2,279.6 

Tot a1 $ 44.3 $186.5 $1.753.3 $5.434.6 
YIncludee farmete& buildinge. 

are estimated f o r  both with and without project  conditions under present 
and fu ture  hydrologic conclitions. The stage frequency and flow frequency 
re la t ionships  used i n  this analysis are  prceented i n  Chart 10 and Cache 
Creek Baein "standard Project  r lo ode" o f f i ce  repor t  dated May 1974. 

Damage-Frequency re la t ionships .  

Damagc-frequency re la t ionships  describe the probable frequency of occurrence 
of flood damage0 of varying magnitude6 aml are  derived by combining t h e  
stage- o r  flow-damage and the stage- o r  flow-frequency relationships.  ? 



Summarized i n  Tables E-5 and E-6 arc selected points from the above re la -  
tionships under preproject conditions. I n  these tables  columns a and b 
represent the otage- o r  flow-frequency relationships, columns b and c 
represent the stage- o r  flowdamage relationships,  while columns a and c 
represent the damage-frequency relationships. 

TABLE E-S 

CLEAR LAKE RIM STAGE AND 
DAMAGE FREQUEXCY REUTIONSHIPS 

1974 CONDITIONS AHD PRICES 

Frequency rn percent chance 
elevations and damages are Elevation at Probable demagesl/ 
equalled or exceeded 

(a) 

13.40 f e e t  
12.90 
12.10 
11.90 
11.60 
10.97 
10.67 
10.42 
9.41 

38.0 7.56 0 
Damages  computed assuming an average increase of one foot  i n  lake 
elevation resul t ing from wave action. 

CACHE CREGK BASIN-FU)W AIlD DAMAGE 
FREQUENCY RELATIONSHIPS-1974 CONDITIOMS AND PRICES 

Frequency as percent chance Flow 
flows and damgee are (1,000 c .f .8)  

Probable damages 
( $ l , W )  

equalled o r  exceeded - 
Reach 1 Reach 2 Reach 3 Reach 1 Reach 2 Reach 3 

(a)  ( b l )  (b2) (b3) ( c l )  (c2) (c3 ) 



Average annual damages and benefi ts. 

Average annual damages are  the  expected value of damages f o r  a given economic 
condition and point  i n  time. They are determined by weighting the  estimated 
damages from varying degrees of flooding by t h e i r  probabi l i ty  of occurrence 
and m q y  be approximated by memuring the  nrea under the damage-frequency 
curve. Average annual damages a re  computed f o r  both prcproJect and project  
( res idual  damages) conditions with the difference being an estimate of 
preventable damage8 (project  benef i t s  ). D i  scounting of the  future  flow8 
of damages and benef i t s  during the project  l i f e ,  i n  constant prices,  with 
the appmpriate i n t e r e s t  r a t e  and standard discounting procedure6 yie lds  
average annual equivalent values f o r  project  evaluation, 

Average annual and average annual equivalent damages and benef i t s  are 
summarized f o r  the study areas under a l te rna t ive  level8  of p ro jec t  protec- 
t i o n  i n  table8 E-7 t o  E-13. Average annual values are presented f o r  t he  
study year (1974), the  base year ( 1985) and the  project  study period (1985- 
2085) .  Aver- annual equivalent values are  presented f o r  the  project  
study period based on a 5-7/0 percent i n t e r e s t  rate. 

Reduction i n  flood proofing cos t s ,  

When a plan would negate the  need f o r  flood proofing t h a t  would be expected 
without the plan, the  coa t  of such flood proofing l e e s  any increase i n  
res idual  damages l a  a project  benef i t .  I t  wae assumed a8 a preproject  con- 
d i t i o n  t h a t  all new and replacement structureo would be constructed with 
t h e i r  f i r s t  f l oo r  above the 11.56 foo t  elevation (~umsey ~ a u g c )  i n  compliance 
with the  current Lake County zoning ordinances. The estimates of average 
annual equivalent residual damages previously preeented ($123,600) were 
estimated msumlng the  continuation of this ordinance f o r  t h e  following 
economic reason. I f  the  ordinance wae discontinued with proJect  construction 
averwe annual equivalent res idual  damage8 a-i? estimated to be $190,600 an 
increase of $67,000. The average annual equivalent cos t  associated with 
providing the  flood proofing is  eo t imted  to be $6,400. Since the  increase  
i n  res idual  damages exceeds the  cos t  of compliance with the  present ordinance 
it i s  econondcally ra t iona l  to aeeume continuation of the  ordinance. 

Area redevelopment bencf i ta. 

The Area Redevelopment Act, Public Law 87-27, 07th Congresa, 1st Session 
and its succesoor, the Public Works and Economic Developnent Act of 1965, 
Public Law 89-136, 89th Congress, provide f o r  the Federal Government to 
cooperate with the  s ta teo  to help are- of subetant ia l  and pers i s ten t  
unemployment an3 underemployment, and to take e f f ec t i ve  step6 i n  planning 
ard financing t h e i r  economic development. Federal assietance should enable 
such areas t o  enhance the domestic prosperity by creation of new employment 
opportuni t i c s  thmugh development and expansion of new d exis t ing  f a c i l i  - 
t ies and reeources. The r o l e  of the  Corps of Engineers i n  the program 
is  s e t  f o r th  i n  EX 1165-2-6, dated 1 February 1966, which aloo epccifiee 
the c r i t e r i a  t o  be used f o r  project  foMrmlation and evaluation. I t  s t a b s  
t h a t  i n  addition t o  the  c r i t e r i a  now i n  use, est imates of benef i t s  m a y  
include NI m u n t  equivalent t o  t h a t  par t  of the  construction coats  which 



CLEAR IAKS R I M  - PRElSJECT DWAGES, 1974 . W C S  
(13 T ~ O C ~ M C S )  

Average Amud Equiv. 
1985-2385 G 5-7/8 

ilesidcntiel ~ontentsl/ 
Without dilucnce 
('n'ith 3-Yucnce) 

Agriculture 



CL%R LW(S RXK - RESIDUAL DLVAGES 3.974 PRICES 
( ~ n  ~ h o w m d s )  

1985 - - 1995 2005 2015 2025 - 2035 - 
$ 15.3 $ 14.4 $ U.5 $ 12.9 $ 11.8 $ W.2 

Nobile lioxc Contents 
3-l %hut nff lucncc 
(---it!: cffluczce) ' 

5000 cfa Ch&mcl 
vl thout  &f luencc 

l l O C O  cfo Chr---?cT 
IT +&.Out arf luencc 



Totdl: Without offluencc 
K i t h ,  Offlucnce 

5000 cfa C4z-2cl 
thoct 3ff luencc 

with c.Ylucnce ... . , , . .  . . . .  # .  

11cm c f s  C:?&".ncl 
u L  t!nc: eZ:lucncc 



Without riflucncc 
Y i k !  offiucncc . 



T A 9 E  E-11 

WHS C E 2 X  !%SIX - X U C H  1 Dw!GZS Ah?) 9 3 V i T S  1974 TRICES 

- 
w i  %!3~t ~,*iluence 
rd t h  niflucnce 

100-Yeur Pro Jcc t  
wi:\cct ~C? ice~Ce  
a t 5  dZacncc 

5 0 - V c u  ? r c J ~ c t  
without ~ f f h e n c c  
vl t!: tff:urcce 



CACHE CREEX WSIN - REkCff 2 DWAGZS LW EENEFITS, 1974 PRICES 

Residcnodel Con-znto 
Without cOflucnce 
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represents wages to workers who, i n  the absence of the project, would be 
unemployed. Lake County ha8 been designated as e l ig ib le  f o r  assistance 
under the administration of the U.S. Department of Commerce. 

The estimation of area redevelopment benefits f o r  the two al ternat ives  
involving Clear Lake ou t l e t  channel enlargement are summarized i n  the 
following paragraphs. No ARA benefi ts  have been computed f o r  downstream 
alternatives.  The ARA benefi ts  have not been included i n  the benefit  to 
cost  r a t e s  analysis presented i n  Section D. 

Area redevelopment benefits a t t r ibutable  to a project are equal to wages 
paid t o  loca l  workers during construction who, during the absence of the 
project,  would most l ike ly  be unemployed. Evaluation of construction 
coats of projects i n  California similar t o  the proposed plan indicates 
t h a t  about 35 percent of the Federal construction costs  represent labor 
coats with about 45 percent of the  labor provided by loca l  workers, 
primarily from unskilled and semi -skilled labor poola. 

Based on Federal construction costs  of $1,567,000 f o r  the enlarge Clear 
Lake ou t l e t  channel a l ternat ive and the above assumptions, the total labor 
costa would be about $548,500 and loca l  labor costs  about $247,000. Assuming 
an average salary of $12,000, the project would provide employment f o r  
about 2 1 l o c a l  workers which would be readily provided by the loca l  unem- 
ployed labor force. Based on a 5-718 percent i n t e r e s t  r a t e  and a 100 year 
discounting period, the average annual equivalent value of the area 
redevelopment benefit  would be $14,560 (0.05895 x $247,000) f o r  this 
al ternat ive,  

Based on Federal construction costs  of $2,655,000 f o r  the enlarge Clear 
Lake ou t l e t  channel and bypass al ternat ive and the above assumptions, the 
t o t a l  labor costs  would be about $929,300 ond l oca l  labor costs about 
$418,000. Assumlng an average salary of $12,000, the project would provide 
enployment f o r  about 35 loca l  workers which would be readily provided by 
the loca l  unemployed labor force. Baaed on a 5-718 percent i n t e r e s t  r a t e  
and a 100 year discounting period the average annual equivalent value of 
the area redevelopment benefi t  would be $24,640 ( .05895 x $418,000) f o r  
th i a  alternative.  

Sunmary of Benef i ts . 
Clear Lake Rim and Downstream Reaches. Physical inundation reduction 
benefi ts  and the reduction of emergency costs where appropriate have 
been presented f o r  a l ternat ive levels  of protection fo r  the four damage 
reaches. Area redevelopment benefits have been presented f o r  the 8,000 
cfe  ou t l e t  and bypass channel a l ternat ive fo r  the Clear Lake R i m  Reach. 
None of the al ternat ives  would be expected t o  irduce additional develop- 
ment o r  r e su l t  i n  intensified land use i n  the study areas. Location and 
intensif icat ion benefits have therefore not been estimated. These benefi ts  
f o r  various flood control a l ternat ives  are presented i n  Tables 9 thru 13. 



Residual damages SPF - event. Probable res idual  damages under SPF conditions 
with varying degrees of project  protection a r e  presented i n  Tables 14 and 
15 along with probable prepmdect damages f o r  comparative purposes, 

TABLE E-14 

CLEAR LAKE RIM STAIDARD PmJECT FIM)D 
PREPROJJXT AID RFSIDUAL DAMAGRS, EXISTING 

AND F'UI'URE CONDITIONS - 1974 PRICES 
( I n  Thousands) 

Prepro j e c t  Residual Damage8 
Y s  Damoges 5000 c f s  Channel 0000 and 11000 cf s Channel 

TABLE E - l 5  

CACHE CREEK BASIN - PREPmmT DAMAGES 
STANDAm PMJECT FIMID EXISTING AliD 

FUTURE CONDITIONS - 1974 PRICES 
(1n ~houoands) 

Reach 1 Reach 2 Reach 3 

Note: The SPF-pmJecte would provide complete protection from the  SPF 
event while the 25-year, SO-year and 100-year projects  would provide 
negligible protection. 



Incidence of benef i ts .  

Except f o r  public f a c i l i t i e s ,  the benef i ts  from the  reduction of physical 
inundation damages and emergency costo would accrue primarily t o  the  
owners and occupants of the lard and developments within t he  flood plaln 
areas. t I is tor ical ly ,  flood damages t o  public f a c i l i t i e s  and emergency 
cos t s  have been borne primarily by c i t y ,  specia l  d i s t r i c t  (e.g. school 
districts) and county taxpayers. Thcee taxpayers would therefore be the 
primary benef ic iar iee  of the  estimated reductions i n  public f a c i l i t y  
inurdation damages. S ta te  and Federal taxpayers would benef i t  from the 
reduction of damages to such S t a t e  and Federal f a c i l i t i e s  as i n t e r s t a t e  
highways ard i n  the  reduction of emergency cos t s  t h a t  would otherwise be 
borne by these en t i  ties. Area redevelopment benef i t s  would accrue t o  t he  
l o c a l  workers t h a t  would be unemployed without project  conetruction. 

Sediment Control 

The t o t a l  cos t  of a l t e rna t ive  construction and dredging s t r a t eg i e s  f o r  
t he  control  of sediment from Cache Creek have been presented i n  Section 
" ~ o n r m l a t i n ~  a ~ l o n " ,  The no development a l te rna t ive  would result i n  
sediment deposition i n  both t he  Yolo bypass and downstream navigation 
channels, Such deposition would endanger the i n t eg r i t y .o f  the  bypaes 
levees and the  navigabil i ty of the  downstream channels. 

The Yolo bypaee is  an in t eg ra l  uni t -of  the  Sacramento Rlver Flood Control 
Pru>Ject. A f a l l u r c  of t h i s  u n i t  would r e s u l t  i n  catastrophic damages 
including the  poes ib i l i ty  of the loso  of l i f e .  I n  addit ion the  Federal 
government is comnitted to malntdnlng the  navigabi l i ty  of the  downstream 
channels. The no development a l te rna t ive  is, therefore,  cussumed to be 
unacceptable. The benef i t s  of the  a l te rna t ive  plans presented are the 
maintenance of the  i n t e g r i t y  of the  Yolo mpass levee8 and t he  neviga- 
b i l i t y  of the  downstream channels. 

Sediment control  benef i ts  are derived f r o m  two sources as follows: 

(1 )  I f  there  was no sediment control  development on Cache Creek the  Yolo 
~ a a a  levees would need t o  be raised to maintain the  design flow capacity 
i n  the  bypass. To control  sediment within the Cache Creek basin would 
eliminate the  need f o r  expending an average annual cos t  of $246,000 to 
r a i s e  the  Yolo Bypaas levees and the Knights Landing Ridge Cut levees. 

(2) Currently, a portion of the  sediment leaving the  s e t t l i n g  basin v i a  
the  Cobble Weir depoeits  i n  the  Yolo Bypma; a much l a rger  portion is car-  
ried downstream, with a percentage of t h i s  s e t t l i n g  out  i n  the  Sacramento 
River channela and San Francisco Boy Syatem, where it must be removed by 
dredging, When Cache Creek sediment control  a l t e rna t ives  a re  introduced 
i n t o  the system, the amount of sediment enter ing the Yolo ~ y p a e s  i s  re -  
duced, the mount of sediment deposit ing i n  t he  Yolo Bypms is reduced t o  
negligible amounts, and the  cunount of sediment being swept downstream 18 

reduced, thereby decreasing dredging requirements, and providing project  
benefits .  Benefits a re  calculated on the  bas i s  t h a t  50% of the  sediment 





carr ied downstream of t he  Yolo Bypass s e t t l e s  ou t  i n  areas requiring 
dredging, and said  dredging i s  accomplished a t  a cos t  of $1.15 per cubic 
yard. A tabularized accounting of reduced dredging requirement8 with each 
a l te rna t ive  is  presented i n  Table E-16. 

Bank Protection 

Bank protection benef i ta  were based upon the  protection and preoervation 
of land, rural residences and farm s t ructures ,  highwqya, i r r i g a t i o n  
canals, and highway bridges across Cache Creek affolded by the s t ab i l i z a t i on  
e f f e c t  of 83,000 l i n e a l  f e e t  of j e t t i e s  within the  13 j e t t y  f i e ld s .  Land 
protected was c l a s s i f i ed  as orchard, farmland, o r  unimpmved. Annual 
benef i ts  were based upon an erosion r a t e  aaoumed constant across the  portion 
of lard predicted t o  be l o s t  during the  50 year project  l i f e .  Residences, 
farm buildings, highwnye, and i r r i ga t i on  canals were msumed l o s t  a t  some 
future  date  during the l i f e  of t he  pmJec t  based upon the  forementioned 
erosion ra te .  Using a zero r a t e  of development, the value of these i t e m s  
a t  the t i m e  of 1066 i s  the  same as a t  present. The annual benef i t  was 
derived by d i s c o u n t i q  the value of the  s t ruc ture  at i t s  time of l o s s  over 
the  e n t i r e  50 year proJect l i f e .  Annual benef i t s  a t t r i bu t ab l e  t o  erosion 
protection t o  highway bridge abutments were bmed upon predicted annual 
maintenance costs  a t  these s i t e s  without the project .  A tabularized pre- 
sentat ion of the annual bank protection benefita at  each of the 13 j e t t y  
f i e ld8  i s  shown i n  t ab l e  E-17. 

TABLE E-17 

BANK PK)TETION BENEFITS 

site # 
(~rorn upstream to 

Annual Bank 
Protection Benefit 



e Sediment Excavation 

There were no benefits taken f o r  sediment excavated from e i ther  the s e t t l i n g  
basin or  the Kellner je t ty  f ie lds .  There, however, has been da ta  gathered 
on the need of these sediment materials f o r  useful purposes. Information 
w a s  obtain regarding the need from sand and gravel operators and top s o i l  
contractors i n  the i m e l i a t e  area of the s e t t l i n g  basin and Cache Creek, 
The three principle gravel operators i d i c a t e d  a potential  average annual 
need of about 100,000 cubic yardo per operator. The top s o i l  contractor 
indicated a need of about 50,000 cubic yards annually. I t  was stated by 
the top s o i l  operator that  to obtain the ri&ts to  remove s o i l s  from borrow 
areas is costing about $.20 per cubic yard at present. A l l  of the contractors 
stated tha t  it is becoming progressively more d i f f i c u l t  t o  locate and make 
use of s o i l  borrow areas. This i s  because of the environmental factor  
tha t  must now be considered before select ing a s i t e .  

Further studies of the potential  uses of the sediment material and continued 
demand for  such materials are currently being evaluated by the University 
of California a t  Davis under Contract t o  the Corps of Engineers. 

Crop Depredation 

For the Excavate Se t t l ing  Basin al ternat ive Crop depredation benefits were 
estimated f o r  the wildl i fe  refuge feature of t h i s  a l ternat ive.  The benefits 
were derived using da ta  obtained from the U.S. Fish ard Wildlife Service 
concerning other National Wildlife Refuges i n  the Sacramento Valley of the 
same approximate acreage ~s the alternative.  The average annual benefit  
due to a reduction i n  crop depredation i s  estimated to be $191,000. 

I Recreation 

Recreation w a s  considered f o r  those al ternat ives  t h a t  offered the greatest  
potential. These al ternat ives  are  Enlarge Clear Lake Outlet  Channel, Enlarge 
Clear Lake Outlet  Channel and Bypass, and Excavate Se t t l ing  Basin. The 
estimated average m u a l  use and benefit  f o r  these al ternat ives  is shown 
i n  table  E-18. 

' TABLE E-10 

AVERAGE ANNUAL USE AND BENEFITS 

Alternative 

Average Annual 
Use 

(user DWS) 

Enlarge Clear Lake Outlet  
Channel 31,000 

Enlarge Clear Lake Outlet 
\: Channel h Bypass 40,000 
Excavate Se t t l ing  Basin 7,000 to 12,000 

Average Annudl 
Benef i ts 
0 



The recreation uses i n  the Clear Lake area are due to increaec i n  f ishing T 
acceoo and camping. The respective uni t  benefi ts  per user day w e  $1.00 
and $1.50. For the s e t t l i n g  basin benefits were due to general recreation 
and hunting and per uni t  benefi ts  used were $1.50 and $6.00 reopectively, 

Cost of Alternatives 

The coot of al ternat ives  evaluated were based on S-7/8 percent in t e re s t  
ra te ,  1 July 1974 prices levels ,  and 100 year and 50 year project l i u e s  
f o r  the Clear Lake  and lower Cache Creek al ternat ives  respectively. The 
f i r s t  cost  and average annudl cost of alternatives is presented i n  table  
E-19. 

TABLE E-19 

ALTERNATIVES F I r n  ATID 
AVERAGE ANNUAL COST 

Alternatives 

Clear Lake Flood Control 

Average fcnnual 
Firot Cost Cost 

$1,000 

Enlarge Clear Lake Outlet  
Channel 5,174 

Enlarge Clear Lake Outlet  
Channel and Bypaso 3,779 

Clear Lake Flood Plain 
Zoning 343" 

Sediment Control 

Ralse Se t t l ing  Basin Levees 6,608 
Excavate Set t l ing Basin 5,222 
Kellner Je t ty  Syetem 4,076 
Brooks Sediment Reservoir a, 933 

*Present worth a t  5-7/8Yt, i n t e re s t  ra te ,  100 year project l i f e ,  



Public Par t ic ipat ion 

Close coordination with the  general public and loca l ,  County, Sta te ,  and 
Federal agencies w i l l  continue t lmughout the  invest igat ion period. A 
public par t ic ipat ion p l m  has been established which w i l l  serve as a 
guideline f o r  the remainder of the  investigation.  

Completed Public Par t ic ipat ion Activit ies.  

( 1) 2 July 1969, Notice of In1 t i a t i o n  an3 Public Meeting were held i n  
Woodlard, 

(2) January 1970, l e t t e r s  were nent to conservation groups announcing 
the  study and requesting t h e i r  comnents. 

( 3 )  September through December 1970, a c l w s  i n  Environmental Plmnlng 
and Management, College of Agriculture and Environmental Sciences, a t  the  
University of California,  Davis, made a study of the  recreat ional  potent ia l  
of middle Cache Creek Basin, The inetructor ,  ru? erqploycc of the Envfron- 
mental Resources Section, Sacromenb Di s t r i c t ,  repor ts  t h a t  several  i n t e r -  
es t ing  and prac t ica l  p lam were develop& by the  students.  

( 4 )  14 December 1971, a meeting wae held Kith a special  i n t e r e s t  group. 

( 5 )  1 October 1973, a meeting wm held w i t h  representat ives  of t he  U.S. 
FLsh and Wildlife Service and Department of Fish and Came regarding the  
s t a tu s  of t he  invest igat ion and t o  discuss  measures which could be taken 
i n  the  proJec tdes ign  to preserve the f i s h  and wi ld l i f e  a t t r i bu t e s  of t he  
area  and discuss m i  t i ga t i on  meaeures. 

( 6 )  19 October 1973, two separate meetings were held with Yolo County 
Public Works Department ard Yolo County Flood Control and Water Conserva- 
t i on  D i s t r i c t  to discuss and view bank protection needs. 

(7)  20 ldarch 1974, a meeting was held with representat ives  of the Recla- 
mation Board and the  Department of \later Resources concerning coordination 
of the  Cache Creek Se t t l i ng  Basin s tudies ,  

(8) 3 April 1974, a meeting w a s  held i n  Lakeport with Lake County o f f i c i a l s  
regarding the  Clear Lake Out le t  Channel a l t e rna t ive  plans. 

( 9 )  17 April 1974, a meeting w a s  held i n  Woodland with Yolo County Planning 
Department and sad and gravel operators along Cache Creek t o  discuss 
sedimentation problems. 

(10) 7 ldoy 1974, a meeting wm held with representat ives  of the  U.S, 
Msh and Wildlife Service a d  Department of Fish and Cme regarding the  
s t a t u s  of the investigation.  



(11) 4 June 1974, n meeting w a s  held with representatives of Yolo County 
to  discuss the s tatus  of the studies.  

( 12) 27 June 1974, a f i e l d  i nspection was m a r k  with Yolo County Flood 
Cqntrol cud \later Conservation D i  s t r i c t  Manager. 

( 13) 15 August 1974, a meeting was held with Yolo County Flood Control 
and t!ater Conservation Dis t r i c t  Manager re la t ive  t o  the operation of 
Indian Valley Reservoir and the Clear Lake Outlet Channel enlargement. 

( 14) 26 August 1974, a presentation was made t o  the Board of Supervi sors  
of Lake County re la t ive  t o  the Clear Lake Outlet Channel enlargement a l t e r -  
natives. They indicated the i r  support of the plans being considered and 
requested consideration be given to  the water supply needs of Lake County 
i n  coordination with U,S. 0, R. 

(15) 28 September 1974, a meeting w a s  held with the Reclamation Board t o  
discuss studies concerning the sediment problem i n  Cache Creek. 

(16) 8 April 1975, a meeting was held w i t h  representatives of the Reclcr- 
mation Board and Department of t!ater Resources to  discuss Federal and State 
s tudies  re la t ive  to sediment control on Cache Creek, The Reclamation 
Board s t a f f  wished t o  integrate  Corps studien with DlJR s tudies  t o  develop 
short  range plans fo r  the s e t t l i n g  basin tha t  would correspond with future 
Federal action. 

( 1 7 )  30 April 1975, a meeting w a s  held with Yolo County Flood Control and 
Water Conservation Dis t r ic t  Manager t o  discuss Cnche Creek alternatives.  
Yolo County i n t e w s t s  are concerned about possible erosion along lower 
Cache Creek caused by enlarged Clear Lake out le t  channel a l ternat ives  
requiring sustained high flows on Cache Creek f o r  flood operations, Yolo 
County was i n  support of bnnk protection alternatives.  

(18) 27 May 1975, a presentation was made t o  the Yolo County Water Resources 
Board on all Cache Creek al ternat ives  that  w i l l  be presented a t  the public 
mee ti ng . 
Continuing and F'uture I'ublic Participation Activit ies,  

Act ivi t ies  between Technical Conf erence ard Spec1 a1 Public Meetin&, 

( 1 )  Informal meetings with both environmental groups and local,  County, 
State,  and Federal agencies wi l l  be held t o  inform these par t ies  of the 
study progress and t o  s o l i c i t  t h e i r  views. 

(2) A notice of the Special Public meeting, currently scheduled for  fiugust 
1975, w i l l  be mailed to  interested part ies  30 days i n  advance of the meting. 
Included i n  this mailing w i l l  be a brochure generally describing the area, 
problems, and alternative p l m s  which have been studied, 

( 3 )  About 30 days prior t o  the Special I'ublic t4eeting an informal meeting 
w i l l  be held with f i  ah and wildl i fe  agencies to  ~ o l i c i t  t he i r  conments. 



? Act iv i t i es  between Special Public Meeting and Phase I1 Conference. 

(1) Meeting t o  be held with l oca l  o f f i c i a l s  soon a f t e r  the  Special Public 
Meeting, f o r  the purpose of obtaining feedback i n  regard t o  the a l te rna t ive  
plans suggested. 

( 2 )  Continue coordination meetings w i  t h  Federal, Sta te ,  County, and l oca l  
agencies, environmental groups, and l oca l  i rd iv idua ls  as  required. 

(3) The public is t o  be br iefed intermit tent ly  by information bu l l e t i n s  o r  
news r e l emes  as necessary. 

Act ivi t ies  between Phase I1 Conference ancl Final Public Meeting. 

(1) Continue informal meetings and dissemination of information, 

(2) A t  l e a s t  a month pr io r  t o  the f i n d  public meeting, a group meeting 
with representatives of l oca l  government and various environmental groups 
w i l l  be held f o r  the  purpose of preparing f o r  the f i n a l  public meeting. 
This w i l l  insure t h a t  only per t inent  information of i n t e r e s t  t o  l oca l  
people is presented a t  the  meetin&. 
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F r e q u e n c y  o f  o c c u r r e n c e  p e r  1 0 0 - y e a r a  
( s t a g e  e q u a l e d  o r  e x c e e d e d )  
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Exceedence interval in years 

Clear Loke wos operoted os follows: 
0. Control Copoy to 21,000 c.f.s. 
b. Releose chonnel copoclty when Copoy 

i s  forcosted to be less thon 21,000 cf.s 
c. Releose present channel copocity when 

Copoy is forcost to be greoter thon 
2 1,000 c.f. s. 

d. Project conditions frequency curve a t  
Copoy wi l l  be the some os preproject 
curve. 

I CACHE CREEK BASIN 
C A L I  FOR# I A  

CLEAR LAKE 
STAGE FREQUENCY 

1 
CORPS OF ENGINEERS, SACWENTO, CUIFORIIIA 

Prepared: M.E.V. 0.1.: FEBRUARY 1974 
Onm: L.H.C. 
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APPENDIX A 

I N  THE SUPERlOR COURT OF THE STATE OF CALIFORNIA, 

I N  AND FOR THE COUNTY OF MENDOCINO 

M. M.  GOPCEVIC, and THE WOTALING 
ESTATE CO.,  a  corpora t i o n ,  and 
GEORGE T ,  RUDDICK, 

P l a i n t i f f s ,  

vs.  

YOLO WATER A N D  POWER CObTPANY, 
a  corpora t ion ,  and YOLO WATER AND 
POWER CORPORATION, a  corpora t ion ,  

Defendants, { 

COUNTY OF LAKE 

and LISLE STUBBS e t  a l ,  

DECREE 

Pursuant t o  t h e  s t i p u l a t i o n  of  a l l  p a r t i e s  h e r e i n  reduced 

t o  wr i t ing  and f i l e d  i n  open cour t  on t h e  7 t h  day of October, 1920, 

agree ing  and consent ing t h a t  the  fo l lowing judgment and decree be 

en te red  i n  t h e  above e n t i t l e d  a c t i o n ,  and upon evidence taken; and 

f i n d i n g  being waived i n  open cour t  by a l l  p a r t i e s ;  

I T  I S  HEREBY ORDERED ADJUDGED AND DECREED AS FOLLOWS: 

That t h e  defendant h e r e i n  be p e r p e t u a l l y  enjoined and 

r e s t r a i n e d  from excavat ing o r  deepening the  o u t l e t  of C lea r  Lake, 

being t h e  Clear  Lake mentioned i n  t h e  p leadings  he re in ,  t o  any  

depth g r e a t e r  than f o u r  f e e t  below the  zero  mark on the  Rumsey 

gauge a t  Lakeport, County of Lake, S t a t e  of C a l i f o r n i a ,  which s a i d  

C gage i s  h e r e i n a f t e r  more p a r t i c u l a r l y  r e f e r r e d  to ;  and from widen- 

i n g  s t r a i g h t e n i n g  o r  otherwise i n t e r f e r i n g  with s a i d  o u t l e t ,  except 



a s  may be necessary t o  c a r r y  o u t  t h e  p rov i s ions  of  t h i s  decree ,  a l l  of 

such work t o  be with t h e  approval  f i r s t  obta ined  and under  t h e  super- ? 
v i s i o n  of t h e  S t a t e  Rai l road Commission of C a l i f o r n i a ,  o r  t h e  members 

thereof ;  and t h i s  i n j u n c t i o n  s h a l l  inc lude  t h e  s a i d  defendants ,  t h e i r  

and e i t h e r  of t h e i r ,  o f f i c e r s ,  agents ,  s e rvan t s ,  employees successors  

and ass igns ,  and each and a l l  o f f i c e r s  and a g e n t s  of  e i t h e r  of them, 

and a l l  persons a c t i n g  under o r  i n  a i d  of them o r  e i t h e r - o r  them. 

That t h e  agents ,  s e rvan t s ,  employees, successors  and 

a s s i g n s  of the  s a i d  defendants  and the  s a i d  defendants  and each of 

them, and a l l  persons a c t i n g  under o r  i n  a i d  of them o r  e i t h e r  of them 

be pe rpe tua l ly  enjoined and r e s t r a i n e d  from a t  any time, o r  i n  any way 

r a i s i n g  t h e  l e v e l  of s a i d  l a k e  i n  excess  of 7.56 f e e t  above zero on 

s a i d  Rumsey Gauge, and from a t  any time o r  a t  any way lowering t h e  

l e v e l  of s a i d  l ake  below zero  on s a i d  Rumsey Gauge; provided, however, 

t h a t  t h e  r i s e  of s a i d  C lea r  Lake, by reason of s torm o r  f lood  condi- 

t i o n s  beyond the  c o n t r o l  of s a i d  defendants,  o r  e i t h e r  of  them, t o  a 

l e v e l  i n  excess  of 7.56 f e e t  above zero on s a i d  Rumsey Gauge, bu t  i n  

no event  t o  a  l e v e l  i n  excess  o f  9.00 f e e t  above zero  on s a i d  Rumsey 

Gauge, f o r  any per iod  no t  exceeding t e n  success ive  days, s h a l l  n o t  

be deemed a v i o l a t i o n  hereof;  

The zero  mark on s a i d  Rumsey Gauge i s  20.1 f e e t  below cen- 

t e r  of l a r g e  concre te  s t a r  i n  n o r t h e a s t  co rne r  of c o u r t  house yard 

a t  s a i d  Lakeport, and 21.56 f e e t  below i r o n  s t e p  a t  f r o n t  en terance  - 
t o  Bank of Lake Building a t  southeas t  co rne r  of Main S t r e e t  and Sec- 

ond S t r e e t ,  i n  s a i d  Lakeport; 

That s a i d  defendants ,  and each of them, t h e i r  o f f i c e r s ,  
I 

agents ,  employees, successors  and a s s i g n s  and a l l  persons  a c t i n g  
2 



P under o r  i n  a i d  of them o r  e i t h e r  of them, be pe rpe tua l ly  enjoined 

and r e s t r a i n e d  from drawing o f f  from s a i d  C lea r  Inke an  amount of 

water which, i n c l u s i v e  of evaporat ion and o t h e r  l o s s e s ,  w i l l  a t  any 

tlme reduce the  l e v e l  of s a i d  l ake  below zero  on s a i d  Rumsey Gauge; 

and t h e  s a i d  defendants ,  and each of them, t h e i r  o f f i c e r s ,  agents ,  

employees, successors  and ass igns ,  be p e r p e t u a l l y  enjoi.ned and com- 

manded t o  draw o f f  from s a i d  l ake  an  amount of water which, i n c l u s -  

ive of evaporat ion and o t h e r  l o s s e s  w i l l  reduce the  l e v e l  of t h e  

lake so  t h a t  t h e  e l e v a t i o n  thereof  on the  fo l lowing d a t e s  s h a l l  not 

exceed t h e  fol lowing percentages of the  a c t u a l  l e v e l  on Apr i l  1 5 t h  of 

each year;  

May 1, 97$, June 1 89$, J u l y  1, 79$, August 1, 69% and 

September 1, 58$, 

That s a i d  defendants  and each of them, t h e i r  o f f i c e r s ,  

agents ,  employees successors  and ass igns ,be  p e r p e t u a l l y  enjo ined  and 

r e s t r a i n e d  from drawing o f f  from s a i d  lake ,  dur ing  t h z  i r r i g a t i o n  

season an  amount of water which, i n c l u s i v e  of evapora t ion  and o t h e r  

l o s s e s  s h a l l  lower t h e  l e v e l  of s a i d  l ake  more than two f e e t  i n  any 

one month; 

It i s  hereby s p e c i a l l y  adjudged and decreed t h a t  not -  

withstanding the  l i m i t s  of depress ion  of s a i d  l ake  waters  he re in -  

above descr ibed the  s a i d  defendants ,  and each of them, t h e i r  agents ,  

employees, successors  and a s s i g n s ,  s h a l l  n o t  d r a y  o f f  o r  allow, and 

they and each of them a r e  enjoined and r e s t r a i n e d  from drawing o f f  

o r  a l lowing t h e  waters  of s a i d  lake  t o  f low o u t  of s a i d  l ake  a t  

any time a t  such a  r a t e  a s  t h a t ,  t ak ing  i n t o  account evapora t ion  r 
and o t h e r  l o s s e s ,  t h e  water  of s a i d  l ake  s h a l l  a t  t h e  lowest l e v e l  

O f  any yea r  be below zero on s a i d  Rumsey- Gauge; 

3 



It i s  f u r t h e r  adjudged and decreed t h a t  t h e  s a i d  defendants ,  

o r  e i t h e r  of them, s h a l l  a t  o r  about t h e  s p e c i f i c  d a t e s  las t ;  here in-  ? 
above mentioned, n o t i f y  i n  wr i t ing ,  through t h e  mails o r  otherwise,  

t h e  p a r t i e s  h e r e t o  and a s  wel l  such owners o r  occupants of  land on 

the  r i m  of s a i d  l ake  a s  s h a l l  r eg i s t e l>  t h e i r  names and addresses  wi th  

the  defendant,  Yolo Water and Power Company, a t  i t s  o f f i c e  i n  Woodland, 

Yolo County, C a l i f o r n i a ,  of t h e  then e x i s t i n g  and r e s p e c t i v e  l e v e l s  of 

t h e  s a i d  l ake .  

The drawing o f f  of t h e  water of s a i d  l ake  under t h e  condi- 

t i o n s  a f o r e s a i d ,  s h a l l  be by and through t h e  dam and g a t e s  mentioned 

i n  the  p leadings  he re in ,  and t h e  admin i s t r a t ion  conduct and opera t ion  

of s a i d  dam and g a t e s  s h a l l  be responsive t o  and i n  f u l l  and f a i r  

execut ion  of such condi t ions ,  and s h a l l  a t  a l l  t imes be by and under 

the  S t a t e  Rai l road Commission of Ca l i fo rn ia ,  o r  the  members the reof ;  

I f  a t  any time t h e  i n j u n c t i v e  p rov i s ions  of t h i s  decree 

s h a l l  be v io la ted ,  o r  depar ted  from i n  ma t t e r  of substance and a l l  

t h e  p rov i s ions  of t h i s  decree a r e  f o r  t h i s  purpose taken t o  be i n -  

junct ive  then and i n  such events  t h e  s a i d  defendants  and each of 

them a r e  hereby enjoined and commanded f o r t h w i t h  thereupon, i n  t h e  

manner and t o  t h e  e x t e n t  h e r e i n a f t e r  provided, o r  i n  d e f a u l t  thereof  

i t  s h a l l  be competent t o  t h e  p l a i n t i f f s  o r  any o r  e i t h e r  of them, 

o r  i n  d e f a u l t  of a c t i o n  i n  t h e  promises by t h e  p l a i n t i f f s  o r  any o r  

e i t h e r  of  them, i t  s h a l l  be competent t o  t h e  i n t e r v e n e r s ,  o r  any o r  

e i t h e r  of  them, and s a i d  p a r t i e s  a r e  accordingly  hereby author ized ,  

a t  t h e  expense of defendants ,  t h e i r  successors  and a s s i g n s  t o  

r e s t o r e  and maintain a t  t h e  " ~ r i g s b y  ~ i f f l e "  mentioned i n  the  com- 

p l a i n t  he re in ,  bu t  above the  p resen t  mouth of " S c i g l e r  Creek" a  

s u i t a b l e  and s u b s t a n t i a l  s t r u c t u r e  o r  b a r r i e r ,  t h e  c r e s t  of which 

s h a l l  not  exceed one f o o t  above zero on s a i d  Rumsey Gauge except as  
h 

h e r e i n a f t e r  provided; 



But i t  i s  f u r t h e r  and s p e c i f i c a l l y  decreed t h a t  i f  a t  any 

time, f o r  any phys ica l  reason, o r  otherwise,  s a i d  dam should cease 

p i n  any s u b s t a n t i a l  sense,  t o  func t ion  i n  r e s p e c t  t o  t h e  opera t ion  of 

the  same a s  hereinabove r e f e r r e d  to ,  then  and i n  t h a t  event  the  c r e s t  

of t h e  a fo resa id  s t r u c t u r e  o r  b a r r i e r  may be increased  and maintained 

t o  an e leva t ion  of two f e e t  above zero  on s a i d  Rumsey Gauge, s a i d  

s t r u c t u r e  and b a r r i e r  s h a l l  e x i s t  and be maintained a t  a l l  t imes wh2n 

a  dam s h a l l  cease t o  func t ion  a s  provided i n  this decree f o r  the  op- 

e r a t i o n  of the  same; provided however t h a t  t h e  f a i l u r e  of t h e  defend- 

a n t s  o r  e i t h e r  of them t o  comply s u b s t a n t i a l l y  with t h e  terms of' t h i s  

decree,  due t o  temporary, unavoidable causes s h a l l  no t  be deemed a 

v i o l a t i o n  of t h i s  decree;  

It i s  f u r t h e r  adjudged t h a t  t h i s  decree  does no t  a d j u d i c a t e  

upon the  e x t e n t  of t h e  s e v e r a l  r i p a r i a n  o r  l i t t o r a l  r i g h t s  of any of 

the p a r t i e s  he re to  i n  t h e  s a i d  C lea r  Lake o r  t h e  land ad jacen t  t h e r e t o  

nor upon any r i g h t s  o r  c laims of any of s a i d  p a r t i e s  t o  water r ights  

the re in ,  nor  i n  o r  over  such ad jacen t  lands ,  and t h a t  the  i n j u n c t i v e  

r e l i e f  hereby granted  and provided f o r  i s  no t  based upon a  waiver by 

any of s a i d  p a r t i e s  of any such subs tan t ive  r i g h t s  of c laims a f o r e -  

mentioned but  i s  s u b j e c t  t o  f u l l  r e s e r v a t i o n s  on t h e  p a r t  of a l l  and 

each of s a i d  p a r t i e s  of a l l  s a i d  s u b s t a n t i v e  r i g h t s  o r  c laims a f o r e s a i d  

It i s  f u r t h e r  ordered adjudged and decreed t h a t  t h e  s a i d  

dam and the  opera t ion  thereof  s h a l l  a t  a l l  t imes be s u b j e c t  t o  r ea -  

sonable access  and i n s p e c t i o n  by the  p a r t i e s  h e r e t o  a s  wel l  a s  any 

person owning land r i p a r i a n  o r  l i t t o r a l  t o  s a i d  C lea r  Lake and t h e i r  

duly author ized  agen t s  o r  a t t o r n e y s ;  b u t  i f  any ques t ion  should a r i s e  

i n  r e spec t  t o  t h e  r i g h t  of any such person o r  persons t o  such access  

C and inspec t ion ,  the  same s h a l l  be remi t ted  t o  t h e  s t a t e  r a i l r o a d  

commission of C a l i f o r n i a ,  o r  t h e  members thereof  f o r  f i n a l  d e t e r -  

mination; 5 



That a11 claims f o r  damages involved i n  t h i s  a c t i o n  o r  on 

account of t h e  i ssuance  of t h e  t e~npora~>y  r e s t r a i n i n g  o r d e r  o r  p rc l i rn i -  

nary i n j u n c t i o n  h e r e i n  a r e  waived and adjudged t o  be f u l l y  s e t t l e d ;  CI 

That each p a r t y  t o  t h i s  a c t i o n  s h a l l  pay h i s  own c o s t s ,  

The s ign ing  and f i l i n g  of t h i s  decree  s h a l l  be deemed t o  

be not iced  - of t h e  terms thereof  and e f f e c t i v e  a s  s e r v i c e  of any i n -  

junct ive  process  consequent thereon,  

Done i n  open Court t h e  7 t h  day of October, 1920. 

Judge. 

CERTIFIED: October 7 th ,  1920, by the  Clerk  of s a i d  Court t o  be a  

f u l l ,  t r u e  and c o r r e c t  copy of the  o r i g i n a l  on f i l e  

and of record  i n  h i s  o f f i c e .  

ENDORSED: F i l e d  Oct, 7, 1920, H A L E  PRATIiER, C le rk  

By W ,  H .  PRATHER, Deputy 

RECORDED: October 8 th ,  1920, i n  Vol. 60 of Deeds, a t  page 49, 

Records of Lake County, C a l i f o r n i a  



C ,  C ,  14cDonald, 
Attorney f o r  P l a i n t i f f s ,  

P Woodland, Ca l i fo rn ia  

I N  THE: SUPERIOR COURT OF TIB  STA'TE OF CALIFORNIA, 

I N  AND FOR THE COUNTY OF YOLO, 

hNRY E, BII:IIUIIERLY AND AGNES H ,  BEIGERLY, 

P l a i n t i f f s ,  

THE COUNW OF U K E ,  a P o l i t i c a l  Subdivis ion of the  S t a t e  of 
Cal i forn ia ,  E, L. HERRICK, W, Eo REICHERT, 1,. D ,  KIRKPATRTCK, 
L. L o  BURGER AND J.  S. KELSAY, a s  and comprising the  Board of 
Supervisors of the County of Lalte, S t a t e  of C a l i f o r n i a ,  THE 
BOARD OF SUFERVISORS OF THE: COUNTY OF LAKE, STATE OF C A L I -  
FORNIA,  E, Lo HERRICK, i n d i v i d u a l l y  and a s  a  member of the  
Eoard of Supervisors  of t h e  County of Lake, S t a t e  of C a l i -  
forn ia ,  FRANK W o  NOEL, ind iv idua l ly ,  W, E, REICI-IERT, a s  a  
member of the  Board of Supervisors  c f  the  County of Lake, 
S ta te  of California, W o  To SMITH, ind iv idua l ly ,  L, D, K I R K -  
PATRICK, a s  a  member of t h e  Board of Supervisors  of t h e  County 
of Lake, S t a t e  of C a l i f o r n i a ,  Lo L, BURGER, ind iv l .d l~a l ly  and 
a s  a  member of the  Board of Supervisors  of the  County of h k e ,  
S ta te  of C a l i f o r x i s ,  J ,  S ,  KELSKf, indiv-;duall.y and ss  a mem- 
ber of t h e  Board of Supervisors  of t h e  County of h k e ,  S t a t e  
of Ca l i fo rn ia ,  FRANK Be JOHNSON, i n d i v i d u a l l y  aqd a s  a County 
Surveyor of the  County of rdlce, S t a t 5  of Cal i for i l ia ,  FRANK W. 
CLARK as  Di rec to r  of the  Dsparcment of Publ ic  \!arks of the  
S t a t e  of C a l i f o r r ~ i s ,  CLEAR LAKE W A E H  COMPANY, A CORPORAllIO~J, 
J. R ,  REEVES, JOHN DOE DREDGING COII?AANII, RICHARD ROE DREDGING 
C O , ,  FIRST DOE, SECOXD ROE AND THIRII ROE, 

Defendsnts, 

J U D G M E N T  

This cause having been r,egularly c a l l e d  and t r i e d  by the  

Cour t ,  and the  f i n d i n g s  of f a c t  and conclusions of law, and t h e  de- 

c i s ion  thereon i n  wr i t ing ,  having been rendered, wherein Judgment 

bras ordered i n  f avor  of t h e  p l a i n t i f f s  and a g a i n s t  t h e  defendants  

he re ina f t e r  named a s  prayed f o r  i n  t h e  complaint an6 f o r  c o s t s ,  



I T  IS, BY THE COUIIT,, ORDERED, ADJUDGED A N D  DECREED tlut b l~c  

defendants,  The County of Lake, a P o l i t i c a l  Subdiv is ion  of  t h e  S t a t e  7 
of C a l i f o r n i a ,  E, L, Herrick,  W o  E. Reicher t ,  Lo Do Kirkpat r ick ,  

L.  L. Burger and J o  So Kelsay, a s  and comprising the  Board of Super- 

v i s o r s  of t h e  County of Inlte, S t a t e  of C a l i f o r n i a ,  t h e  Doard of 

Supervisors  of t h e  County of LaIce, S t a t e  of C a l i f o r n i a ,  E o  L, Herrick,  

ind iv idua l ly  and a s  a member of the  Board of Supervisors  of t h e  

County of Lake, S t a t e  of C a l i f o r n i a ,  Frank W o  Noel, i n d i v i d u a l l y ,  

W, E. Reicher t  a s  a member of the  Board of Supervisors  of the  County 

of Iake, S t a t e  of C a l i f o r n i a ,  W e  T, Smith, i n d i v i d u a l l y ,  L, D, Kirk- 

p a t r i c k  a s  a member of t h e  Board of Supervisors  of t h e  County of Lake, 

S t a t e  of C a l i f o r n i a ,  L. L, Burger, i n d i v i d u a l l y  and a s  a member of 

the  Board of Supervisors  of the  County of Lake, S t a t e  of C a l i f o r n i a ,  

J o  S, Kelsay, Ind iv idua l ly  and a s  a member of t h e  Board of Super- 

v i s o r s  of the  County of Lake, S t a t e  of C a l i f o r n i a ,  Frank Be Johnson, 

i n d i v i d u a l l y  and a s  County Surveyor of the  County of Lake, S t a t e  of 

C a l i f o r n i a ,  Frank W. Clark,  a s  Di rec to r  of t h e  Department o f  Publ ic  

Works of t h e  S t a t e  of C a l i f o r n i a ,  and Clea r  Lake Water Company, a 

corpora t ion ,  and each and a l l  of them, and t h e i r ,  and each of t h e i r  

a t to rneys ,  agents ,  s e r v a n t s  and employees and any and a l l  persons 

a c t i n g  under s a i d  defendants,  o r  any of them, be, and they and each 

and a l l  of them a r e  hereby fo rever  enjoined and r e s t r a i n e d  from i n  

any manner widening, deepening o r  en la rg ing  t h e  arm o r  slough which 

c o n s t i t u t e s  t h e  o u t l e t  of the  waters of and froin C lea r  Lake i n t o  

Cache Creek and from i n  any manner changing t h e  s a i d  o u t l e t  s o  a s  

t o  inc rease  the  flow of waters  of and from Clea r  Iake  i n t o  Cache 

Creek, The Clea r  Lake h e r e i n  r e f e r r e d  t o  i s  t h e  C l e a r  Lake de- T 
sc r ibed  i n  t h e  p l a i n t i f f s t  complaint and which i s  loca ted  i n  the 

County of B k e ,  S t a t e  of C a l i f o r n i a .  
8 



IT IS FURTHER ORDERED, ADJUDGED Ah?> DECREED t h a t  p l z i n t i f f s  

have judgment for t h e i r  costs taxed a t  Dollars ( $  > 
P' 
I 

Judgment rendered December 18th, 1940, 

/s/ Dal M. 'Lemrnon -- 
Judge of the  Superior  C o u r t ;  
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