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FOREWORD

Because of the rapid xirban and agricultural expansion in areas
of limited water resources and the seasonal and long-term fluctuations
in streamflow, California is faced with a growing need for projects which
store large quantities of water and which transport this water over long
disteuices to areas of deficiency. To plem the projects necessary to
satisfy this need, the future water requirements of all areas of the State
must be predicted, as accurately as possible.

The State Water Resources Board published estimates of the
future water needs of the State in Bulletin No. 2, "Water Utilization
and Requirements of California", June 1955. Those estimates, however,
are now obsolete and not sufficiently detailed for the current planning
program.

The 1956 Legislature authorized an investigation to determine
the water resources and water requirements of the watersheds within the
State. Data for this bulletin was gathered in compliance with Chapter 6I,
statutes of 1956, as amended by Chapter 2025, Statutes of 1959> and codi-
fied in Section 232 of the Water Code of the State of California. Among
other items, the Depaxtmept of Water Resources was directed to report upon:

(1) the present use of water in each watershed, (2) the quantities of water
originating within each watershed and the water needed for future develop-
ment of those watersheds, and (3) the water available for export from water-
sheds of origin and the areas which can be served thereby.

This bulletin presents information on the present use of land
and water in the Feather River Hydrographic Unit «md the classification
of land as to its potential for agricultural and recreational development.
It is one of a series of bulletins which present information for watersheds
in northern California. Land and water use information for southern
CELLifornia has been reported in other Department biilletins.

The information presented in this report provides the basis for
projecting future water demands. These projections, made on a uniform
basis for the entire State, are essential to selecting and scheduling the
facilities necessary to satisfy all of California's water needs for the

foreseeable future.

William R. Gianelli, Director
Department of Water Resources
State of California
June 28, 1967
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CHAPTER I. INTRODUCTION

This bulletin presents information on land and water iise in

the Feather River Hydrographic Unit. This information includes results

of a 1963 survey of land and water iise, the classification of lands with

regard to their potential for agricultiiral and recreational development,

information on present surface water diversion systems, and the apparent

water right pertinent to each diversion. A general description of the

area is also inclixied.

The Feather River Hydrographic Unit, as shown on the map on

page iii, is sitixated within the Sacramento River Basin. The hydrographic

unit comprises that part of the Feather River Basin above the Sacramento

Valley Floor. The unit covers an area of 3,7^0 square miles and contains

large portions of Butte, Plumas, and Sierra Counties and small portions

of Lassen, Shasta, and Yuba Coimties.

The Feather River Basin generally slopes southwesterly from

the crest of the Sierra Nevada and southeasterly from Mt. Lassen in the

Cascade Range to the floor of the Sacramento Valley. The upper part of

the basin is crossed by three roughly parallel ridges generally running

in a northwest-southeast direction. These ridges create a series of high

mountain valleys which contain streams of moderate slope. The largest

of these flat, high expanses are Sierra, American, Indian, and Mohawk

Valleys. As the gradients of the tributaries increase and they join,

the main watercourses are formed. These, the North, Middle and South

Forks of the Feather River, flow generally southwesterly through deep,

rugged canyons to the Sacramento Valley Floor. The North Fork is
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the largest tributary, draining 2,090 square miles. The South Fork

is the smallest. The three tributaries join just a fev miles above

the Sacramento Valley floor immediately upstream from Orovllle Dam.

Elevations within the unit vary from over 10,400 feet at Mt. Lassen

to about 5,500 feet along the crest of the lower mountains and to

about 180 feet near the city of Oroville. The high mountain valleys

lie at elevations between 4,000 feet and 5,500 feet.

The western slope of the northern Sierra Nevada is a region

where marked variations in precipitation occur within short distances.

Mean annual precipitation in the unit increases from about 27 inches at

Oroville to over 80 inches in the vicinity of the Butte-Plumas county line.

Eastward from this line, the amounts gradttally decrease to about 20 inches

in the Diamond Mountains south of Susajiville, and to less than ik inches

in parts of Sierra Valley.

The Feather River Basin is bounded on the northwest and north

by volcanic ridges and mountains, including Mt. Lassen, which constitute

the southern part of the Cascade Range geomorphic province. On the north-

east and east, the basin is bounded by prominent, east-facing faxilt scarps,

which roughly correspond to the northern and eastern bovmdaries of the

Sierra Nevada geomorphic province. On the south, the basin boundary follows

a series of low ridges between the Yuba and Feather Rivers, which axe part

of the Sierra Nevada western slope. The broad, flat Sacramento Valley lies

to the west.

The Sierra Nevada is a complex mountain range composed of meta-

morphic and igneous rocks. Faulting, tilting and iiplift of the Sierra
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Nevada formed the extremely steep eastern escarpment and resulted in

the calling of deep canyons by youthful streams on the othervrise gentle

western slope. In the Upper Feather River Basin the Sierra Nevada has

been modified by additional faulting which has produced several prcaninent

scarps and has influenced the formation of all major valleys in the basin.

Since then, lake sediments and alluvial stream deposits have accvmrulated

almost continuously in most of the valleys.

Soils in the Feather River Hydrographic Unit vary markedly in

composition and depth and in other physical and chemical properties. In

general, the soils can be divided into the folloidJig five broad groups:

(l) residixal soils, (2) old valley fill soils, (3) recent alluvial soils,

(k) lacustrine soils, and (5) organic soils.

The residual soils occur on hilly and mountainous lands throiigh-

out the area. These soils have been formed in place through the action of

weathering upon the underlying material and vary in profile characteristics

according to the effect of differences in climatic factors and parent

materials. Depths vary from very shallow soils with considerable rock

present on the surface to very deep soils with little or no evidence of

rock. Under favorable conditions these soils are capable of s\q)porting

crops.

Soils derived from old valley deposits and remnants of former

alluvial fans are found mostly along the western side of the basin adjacent

to the Sacramento Valley Floor and to a limited extent in the iipper basin.

Soil-forming processes have brought changes in profile characteristics

diiring the i>eriod following deposition of the unconsolidated materials.

Leaching has resiilted in formations of dense clay pans and, in some cases.
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cemented hardpans. Soils derived from old valley fills are generally

s\iitable only for shallow-rooted crops.

Recent alluvial soils occur in the floodplains and smaller

meadows along the streams, and throughout the major portion of American

Valley, Indian Valley, and the other larger mountain meadows, excluding

Sierra Valley. These soils, in general, have undergone little or no

change in their profile characteristics since deposition. VThere properly

drained, these soils have wide crop adaptabilities and are highly valued

as agricultural lands.

Soils derived from lacustrine depositions occupy the greater

part of Sierra Valley. As is common with the deposition of sediments

into a fresh-water lake, coarser materials are found at the margins of

the valley and finer materials are found in the central portions of the

valley. Thus, a wide textural range has been developed with a pre-

dosninan^ce of fine- or medium-textvired soils. In general, these soils

are suitable for medium- ajid shallow-rooted crops.

Within Indian Valley there are small areas of soils that have

been derived largely from the deposition of organic materials. They are

normally deep, medium- to fine-textured, and suited to a wide variety of

crops.

^Thile gold was the original lure that broiaght immigrants into

the Upper Feather River Basin, it was the vast timber stands, mountain

meada\^rs, hydroelectric power potential, and a traxiscontinental railroad

that i-rere primarily responsible for the present pattern of development.

For many years mining held an important place in the economy of the region.

However, in recent years economic conditions have forced mining into the

backgrovmd,
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The timber industry has grown from a few sawmills in the 1850's

to become the major industry in the Feather River Basin. The timber

resources in the watershed exceed 21 billion board feet, approximately

TO percent of which are in ptiblic ownership. Firs and pines account for

nearly a.11 the timber production.

Early settlers in the moimtain regions were attracted by the

favoirable conditions for livestock raising. Grasses grew abtindantly

during the spring, and streams were easily diverted onto the flat vaJL16y

lands to irrigate hay and summer pastiire crops. Nearly all the present

agricultural activity in the basin centers around livestock raising in

the high mountain valleys and still is primarily dependent xipon the

vagaries of natural streamflow. Sierra Valley contains over half of the

76,000 irrigated acres in the basin and over $0 percent of the dry-farmed

lands in the basin. The predominant crop in the high moxnatain valleys

is pasttire.

Hydroelectric power development in the Feather River Basin has

occurred during two distinct periods — the first dtiring the early 1900's

and the second following World War II. At the present time, the system

on the Worth Fork Feather River, now owned and operated by the Pacific

Gas and Electric Company, has a proposed power capacity of over 700,000

kilowatts. On the South Fork, the Oroville-Wyandotte Irrigation District

is operating a system with a generating capacity of over 90^000 kilowatts.

On the main Feather River, the Oroville-Thermalito Complex of the State

Water Project will have an installed generating capacity of about 760,000

kilowatts.
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The timbered mountains and the leukes and streams of the

primitive portions of the Upper Feather River offer unusual recreational

opportunities. Year-round tourist accommodations are provided, but many-

parts of the basin can be reached only dioring the summer. Recreation

and travel by vacationists and tovirists contribute an appreciable portion

of the income to the basin.

Oroville, situated just outside the dovnstream edge of the hydro-

graphic unit, is the principal city for the area. In I965 about 7,060

people resided within the incorporated city limits of Oroville, and there

are over 24,000 people living in the greater Oroville area. Other towns

of significant size in the basin are Quincy (the covinty seat of Plumas

County), Chester, Greenville, Portola, Feather Falls, and Westwood.

For this report, the hydrographic unit has been divided into

12 subunits, which are shown on the map on page II5 titled "Index to

Figiires and Subunits". Areas of these subunits are given in Table 1,



/

CHAPTER II. WA1ER USE

Present vater requirements in the Feather River Hydrographic

Unit are met almost entirely by diversion of surface runoff. The water

use survey, which was made in 1963, provides information concerning

(1) the location, owner, source, and date of appropriation or first \xse

of the sxxrface water diversions; (2) the description of the diversion

stiTictures and systems; (3) the purpose, extent, and method of \ise of

diverted water; and (h) the apparent water right under which each

diversion was made. This data is shown in Table 2, beginning on peige I3,

The extent of the land iise associated with each diversion

was delineated concurrently with the identification of the irrigation

diversions. The extent of the land use was determined as described in

Appendix A.

The locations of water wells and the measurement of their

yields were not covered in this investigation. However, areas irrigated

by groxind water as well as surface water were incl\ided in the land use

survey which is described in Chapter III.

Water rights are an important consideration in determining

the availability of waters which are surplus to the present and future

needs of an area. Water rights in the Feather River Hydrographic Unit

may be appropriative or riparian and may have been defined by adjudication.

Some water use in the hydrographic unit is based on appropriative rights

established prior to 191^. A brief explanation of water rights is in-

cluded in Appendix A of this report. Table 3 lists the applications for

the use of water in the unit on file with the State Water Rights Board

as of April 17, 19^6. This table begins on pa^e 80.
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Litigation Concerning Water Rights

Water rights have been adjudicated by court decrees on the

Middle Fork Feather River in Sierra Valley and on Indian Creek in

Indian Valley. Land irrigated xmder rights established by the Middle

Fork decree totals about 39,000 acres in Sierra Valley. About l4,000

acres are irrigated in Indian Valley imder rights established by the

Indian Creek decree. Both valleys have been formed into -watermaster

service areas, and water is distributed during each irrigation season

by a state watemiaster in accordance vith the provisions of these

decrees. The follo^'fing information concerning the adjudications supple-

ments water rights data presented in Tables 2 and 3 and Appendix A.

Middle Fork Feather River Adjudication

On March ^, 193^, a petition was filed with the Division of

Water Resources for a determination of the rights to the use of the

waters of the Middle Fork Feather River and its tributaries above Beck-

wourth. The petition was granted and an examination of the Middle Fork

Feather River stream system began on April 15, 1937 • Information essential

to a proper determination of \ra.ter rights was presented to the various

claimants. After this information was discussed, an agreement was reached

for a trial distribution of water during the 1937 irrigation season. A

modified plan for the distribution of water was continued through the

1938 season.

On Axigust 2, 1939^ the Division of Water Resoxorces entered its

order of determination establishing the rights to the lise of the waters
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of the Middle Fork Feather River and its tributaries above Beckwourth.

A heariiig was held in the Superior Coxirt of Plumas Covinty and Decree

No. 3095 was entered on Janiiary 19, ISkO,

By this decree, water rights of the Middle Fork Feather River

stream system are divided into six groups: Last Chance Creek Group,

Smithneck Creek Group, West Side Canal Group, Fletcher Creek Group,

Little Truckee River Group, and Middle Fork of Feather River Group.

The rights within these groups are classified as "special", "inter-

related", and "surplus". The "special" class rights are superior to

the "interrelated" and "surplus" class rights, and the "interrelated"

class rights are superior to the "surplxis" class rights. As many as

six priorities are assigned within the "interrelated" class.

The Little Truckee River Group conrprises rights of the various

shareholders in the Sierra Valley Water Company for rediversion of water

imported frcm the Little Tiuckee River. This imported water, not to ex-

ceed 60.0 ciibic feet per second, is diverted and xised by the shareholders

in proportion to the number of shares held by each member.

Indian Creek Ad,iudication

A petition for determining the rights to use the waters of Indian

Creek and its tributaries was filed August 22, 19^^^ with the Division of

Water Resources. After notice of the order granting the petition, a field

examination of the Indian Creek stream system began on March 1, 19^5^ and

extended through the irrigation season of 19^5 • The waters of Indian

Creek were operated under a plan of trial distribution from 19^6 through

1949.
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On January 19, 1950, the Division of Water Resources made its

order determining and establishing the several rights to the vaters of

the Indian Creek stream system. A hearing was held in the Superior Court

of Plumas County, and Decree No. iH85 was entered on December 19, 1950*

By this decree, the rights to the waters of the Indian Creek

stream system are divided into fowc groups: Wolf Creek Group, Lights

Creek Group, Upper Tributary Groiip, and Indian Creek in Genesee and

Indian Valleys Group. The rights within these groups are further divided

into classes of "special", "interrelated", and "sxirpl\is". The "special"

class rights are sttperior to the "interrelated" and "svirplus" class rights,

and the "interrelated" class rights are superior to the "siurplus" class

rights. As many as three priorities are assigned within the "interrelated"

class.

Water Agencies

There axe five major water agencies that divert water from streams

in the Feather River Hydrographic Unit for irrigation and domestic use.

They are Last Chance Creek Water District, Oroville-V^andotte Irrigation

District, Pacific Gas and Electric Company, Table Mountain Irrigation

District, and Thermalito Irrigation District. The latter three agencies

develop power while conveying the flows, but the major portion of their

service is in the Sacramento Valley Floor area outside the hydrographic

unit.
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Imports and Exports

Water is both iraported to and exported from the hydrographic

iuiit. The imports and exports, however, are small in relation to the

totsLL vater use within the hasin.

Inrports

S\irface water is imported into the Feather River Basin from

adjacent watersheds at five points. Water for irrigation in Sierra

Valley is imported from the Truckee River Watershed through the Little

Truckee-Sierra Valley Ditch. Water is iraported from Dry Creek in the

Yuba-Bear Rivers I^rdrographic Unit throiigh the Cannichael Ditch below

Lake ItLldred for irrigation in the Feather River and Sacramento Valley

Floor Hydrographic Units. Diversions aare also made from the North Yxiba

River throiigh the Browns Valley Ditch for use in the Browns Valley Irri-

gation District, which serves areas in the Feather River, Yuba-Bear Rivers

and Sacramento Valley Hydrographic Units. Water is also iniported from

Slate Creek, a tributary to the North Yuba River, through the Slate Creek

Diversion Tunnel to Sly Creek Reservoir in the Feather River Unit. Water

is iniported throijgh a distribution pipeline serving the eastern part of

Paradise from Meigalia Reservoir in the Butte Creek Watershed.

Exports

Six diversions are used in the Feather River Hydrographic Unit

to export water from the area to the sxirrovmding units. Along the eastern

boundary of the unit, a ditch diverts from Doyle Reservoir to the Honey

Lake area near Milford. Along the southern edge of the unit. Bean Ditch
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diverts from Sly Creek to serve the Eagleville-Strawberry Valley area

in the Yuba-Bear Rivers Watershed. Water is also infrequently diverted

from the Oroville-Wyandotte Canal to a Ixmiber mill at Woodleaf in the

Y\iba-Bear Rivers Hydrographic Unit. On the west side, the Upper Miocene

Canal diverts water from the West Branch Feather River area for use in

the Table Mountain-Oroville area of the Sacramento Valley Floor. There

are two diversions from the West Branch Feather River to the Butte Creek

Watershed. The first is a privately owned diversion (Hal Dawson) for

irrigation of a small acreage of land, and the second is the Hendricks

Canal, which supplements the De Sahla power system of Pacific Gas and

Electric Company.

>

-12-



w

a:
UJ
>
o
ST.

Ul

<

liJ

o
<
(r

u.
o
to
z
o
t-

tr.

o
CO
tijo



O -H -P B

u *j S w
f^ 5 ° ^

.8 ^^

u 6 u

II

3 o ;

,S5

Kg

H Ph

•H CR OH

.8

^ tj '^ •»

^ C iH

s & •

M (h E5 ITS

Jj
-H f-rp

01 a g>

ii P.oD 5

:a

- fi rH (O

1 JJ Q

5 .' T'

o:
iij

>

UJ

<

o o
s <
eg q;

^ OT

< tl.
1- O

z
o

a:
o

to o

J= p.

o oj evj

41 cH 0)

i^t

i3 I) Q

V
-8 >i

10) -PC H -^
> -•

P .c

e-g
CJ -P

11

: -o o o. ^

3^3 3^
fcS

3f

B

+> PiE to

aj o

r-l O

is w

Is

££ ri

III
III

g| S

S

-11*-



"SB •

"OH «.

10 -T-^H
•) 13 CO ir\

?,^



(O

ui
>

a:
LJ
I-
<

UJ
o
<
q:
3

u.
o

a:
o
UI
o



y

3"

9 2

10 Tj 5^ ?S
t* C n -H ,H
4) d U I

c fe 13 5 D

"4?

lis

o +»
Id

"Si'

1 .I

n to ffvo

§-§IS

III

S .3

CU J rH .

O m >_0
^ q <u £;

41 -

o i4 <!

>4 -H I

'13

3g5
p. iJ c

tH C o ^

5 w « 1

z
o
(O
q:
iij

>
a

•8 4) C t
4> 3 <C <H JS

^•s.
«=;

g$ is

01 cj d

o -3 > m

=;^

O 4) O
4)^ Vi *J

a 4) P< Pi

V. JS ^
. o u o
>i c c
+> 4) -H -HH H I I

> -H W O
fl E OJ H

ts

c Tj o a. ifc.

<

UJ
o
<
u.
a:

OT

U.
O
</)

c
iij

o

TJ



a:
UJ
>

q:
UJ
I-
<

o o
3 <

li.

< u.
>- o

o:
o
CO
UJo

ill
t. o o

c1|
1) (£

ss

J3 U

D * O
^^ O K

its

.s

O O

^ -H -H
V ^ U

cT O CO ft
^ V • at
o vi o o

-P ft

3 Pi

01 ^ u
o a

> o a

r-1 13

St

P

ts,
at «H •

A3 U V

d ,c;

c o u
o H +J
O -H

•V <J

•sSi

d 0) V

V ti o

§ 8 «•', I

Sg
SI'S
U C V
a) O ^

M Q W bj O fci M Ck U

5^1
M t--, O

ii h h
> It

P -P

fiSP +'
is

O
= s

Hi
£ o E

Il2

C o o
o - ^

S E •

I£

-18-



i's

H

sii

83.

4) O
3-^

»-S.i?

^
J)
K

i I

CO

Hi
>

- o i =

V -d
a)

P «K

^3

6-. 4J

§5

e;^

3 -d

a:
UJ
I-
<

UJ
o
<
u.
a:
Z)
V)

u.
o
(/>

a:
o
CO

o

z
CO
3
ui

<
>
Z
<

oe
lU

< u SI

f^S !l

C d O O
O --1 ,"> -3

_d ^J

E E •

,5ll

-19-



is

•g?



y

<n

a:
Hi
>

a:
UJ
I-
<

o o
3 <

to
z
o

q:
o
CO
UJ
o



dp

Sg

It?

•vru O
(^ O

"^

p O" (h CM

S'gs!



y

H- .5 S
%

1^

9 •

CO

CO
q:
UJ
>
a
d:
UJ

i t
% UJ
o o
s. <

u.
CM Q-

UJ «
4 U.
•- o

CO

a:
o
CO

4> d

;5a
c n u

f?S

§1.^

f M-d

I?

c -p +
O 4> -r

O «> T

t3 -H II

d 0) o
O ^1 tn

3^8,

A) .HO

Shot
" -^ ^ *J

>i t) c 3

- > o ° ^ ;

; £ a a o
1

o

z
3
3

<
• >
z
<

<

z
CO

I/)

Z
o
>-

z
<

3^
851

(3 ^-. O ^

S£

ill
. o o

ill
111

S E •

-23-



w
q:
UJ
>

q:
Ui
H
<

UJ
o
<
q:
3
CO

o

o
iijo

^
•'
5 Si.

K Co
O 4> -H 4)
C 4( t3 !->

O SJ C «
U <H W Is

1^

p '-J,

2 ^
CJ O D) G
C ^> UO
o c^

o -
- a- -.J >.
^, *H o >
^> O -H
•rl O tH O

g ro-s- p.

(J -ri o aiA LI
U « d
tp-u « (h

41 S +J +J '

t. C O U --

O O O AC

1' PJ O -

^.V" O 1 -P
4J +1 CU -H

Vco I d

Tj -P C t» •

H 3 o fe,

4) ^ o +) ^P W
SM-P C O

c o qj LTV
O O O PiH

i ^ m
4 1*)

4-1 O 1-1

1:3 X
to<~

0-1-3 41

I U .-I C
. « -H C HfU-r

-a j: P.
•P -H

cj U 4)

lis

> * c

f
W iH Kj

P< Ci P)

< < <

^§ M E
i I

li
.. o o

3| t
as

as

H 08

«o
Id

Ill

si s'

3

a

-2U-



y

(O

a:
III

>
a
oc
UJ
H
<

Ul

<
ll.

«
u.
o
OT
Z
o

o
w
iij

o



«



y

CO
z
o

cc
UJ
>

q:
UJ
I-
<

<
q:

CO

CO
z
o

a:
o

_ E

JOE

5

It 1^

55 11
Is
I? .

J)
w

i ii

?

5

P

3

O tH
•H -d

;5
J 3 T) 3

1 ^

I-
"J it

?§•
g^

\P o

ea OJ Tf

n

43 V4 I

533

?1

Sigo

C^O

I- O
Is la O

3 6 o -a
S E •

-27-



V)

UJ
>

a:

I t
e UJ
o O
a <
CM q;

< IJ-
I- o

v>
z
o

o
UJ
o



y

S!

-ds

2!

^^ In

r-t +3 .H^ C «

4) -a^

§a

Kg
O

B -o to
4> TJ

IS

CO

0) -H

11

H O
> J3

O +J

o o

is iQ 3

ist;

11

« p-t

> 9 3
a) C^J 4;

fit;

4J A 1}
rt to &

CO
q:
iij

> U ; Q. O (

a:
(ij

<

UJ
o
<
a:

OT

U.
O
(0

O

z
CO

>< I
1

o
iijo

I- -H

5e
i!:^



1?

IS i%

is
5 A) •

Ml --I

si^5
»=S54e1



t e3

s

a • Pi

tH O =5

S" S" Sdis Bs BS

Is
1-2

II

0}

cc
UJ
>

a:

3^

ii

•p --1

^^1
11

it:

ih

:!

OJ o

d -d

<

UJ
o
<
u.

CO

u.
o
CO
z
o

q:
o
Vi
UJo

o
u

z
CO

<
>

N
oe

O

a
a

El

« P OT Pk s Z. Q
U +3

n to Jri

Ih O (.: -H
u *i -^ :i

!s,

Sii
9
a

"?

a

-31-



s

§ .

§r §§ J

I 5 <

i I o

> c 0) aj r-l

O O -ri -P .-I

W CO Ki~--~

[ O CJ -I

n e •» P.OJ

o *

v>

to
q:
UJ
>

a:
iii

t-
<

tij

o
<
a:

<n

(1.

o
v>

•H

A3 O
+> t ft

O 0)
O bD.-*

ri a: o

P

tj

3 V

1
V̂

t. o

A at
o

^r

H H
+J ,c wM bO

4J -H
•H P.

^ -rt -P -t^

U S W -H
O -d

°^ 5 .S ti fe

o; 6j O O

P W o .-I -H

TJ

' C

C
o

3

<
>

rsi

I g

O
q:
o
UJo

a o
CO t—

ii.

I| 8 V a> -p

I I

4) ^ I

ss

ill
i ° e

1



y

t
t .

hue

I.

TJ o
S£> t. c8

4) -P 3
S -P >,

f^ 0) s
4) +J -H
a a o

1 It I

5^

^3

^^1^*

o tJ n

^ T) QM t> I

°«3
V

•p 4J a
c at o
O CO hQ -H *-•

»4 • -P
« o c:coo

> a a.

SIS'

Z
o

a:

1°

in
I?:

cij m ^

P 4J o

> o c 3
8-3 -H +J

•3 O (d

^^ ^

t+j
o

4) V

s .

I D Pi

•» 4) C

H CO f
>VJ3 t

O

3 -p

»i

r) +>
55
t'i

4J 4)

4)^ 3
t3 -P

^°§
41 4) .H
4) H CB

M +>
C-H O

> 41 B

-u

^ ^ p.

fc -p P(

O *H O

>
d
tr.

<

<
q:

OT

O

Z
CO

V)
z
o

q:
o
CO
iij

o

<
>

W O
rf tl

V^ 8

O D -H I-

c; c: t. a,

fe£l
Q n: [^ ft.

5 g £
K - -o

t R E

-33-



c 13 e
SS ec <o 6

B -dp
t/i ffi -d fi

3 <a

r.

o -a -d

d a)

P ^. t. 4)

uT c £ rt
^ 0) p
£ 4> (C o
So c
O E-1 • ^ VJ

O ^

(O

(0
a:

>

a:
ui

- 1-

! I

C

o
u

4J aj c\j

is

3'S

fefS

+J +> -p

o a
mo

-2 <
z
3

- 3

O
CO
z
o

o
Uio

<
>

Isl

O g C -d
Sh 5 li
o p o

sS

lil

i^'

II.J

-31*-



&^ .
OT K .-t

jl D ^ qS

-. -HO
« O fvl
41 -d -H
t^ •« V I

a « 5 ^

Ihst

3 o -^oij

-. -HO

* 4) I

;sai;

^l-gi

s .

13

it

°.^



II

§ 11

•w rz





CO

UJ
>

iLl

I-
<

o O
3 <
CM Q-

O

o
CO
LlI

o



V V

u ?

^11

_ « (M

1 ^ >>
o -a V r-f

** b ¥ °

z
o
to
q:
UJ
>
o

UJ

i i
c UJ
o o
2 <

u.
CM Q-

<o

-wo

I.
a a

h
n
H o
> j3

S"

S^S g|

!:(3

* +J -P

ill

8:^

S5!!,

*)

-* o

£4

O J3

** § ja
V Q *>

III

Hi

rs2

r o o ?

O

z
3
3

<
>
Z
<
a
z

q:
o
u>
iij

o

'I I

3

J
1

? £3 ?

n

S
b

aha

X 0^ a |i2 fcS

M C >
k o o

g
s

E

III S E •

-39-



si
II

IS
oM 41 rH

K £ C

V 3 X)

HE i% !i

> -H
5m) -d

St
r d

l?t

P t)

-o $

H +J Q
> -jH O

H J3 4j

as

8
& o p.

U P<

^%
SO V

* rH

•H O

8 +J j3
4) O

O OJ J3
a +J

H U

<0
q:

>
o
cc
Hi
H
<

ai
o
<
a:

CO

ii.

o
(rt

z
o

o
w
iLl

a

0)

o
(J

Z
m

<
>
Z
<
a
z

u "S is

?
?

fcS n ^8 3x
fcS

i?

33 II

I
O t

£ ° E

-UO-



ft o «^ 01

|g|

O 1> K -H

1 1:: I

t> -d O 3
3S V" .

-P SS O S5
t\r —

:?S

s^i lis Stall IS»

1L li

J -H

H T) rH

5?S

• c a

f o o

.H O

"9, .

Li Q Z
41 PiVC

M

W
q:
iij

>

j A -p
J +* -p -^

.St

^ S J5

> O -H
rl -P

1^

St

JS3

2e
V
fie

oo s:

tj -H a
11 -P rH
Ei O U
A t) Pi

seeP -H -H
d I I

C C\J (\i

H J3 -P
-1 +J V.

u u

^ U n,

^ ^ a
.-n

J3 £

:f If

o:
LlI

- H

i I
c tU
o O
-2 <
CM jj;

z
o

o

z
um
3

<
>
Z
<

Z
a:
ow
UJ
a

!^ c •-

») \;: A
£ R i

-Ul-



a ti
"^

3 O tf

:k -H M >,
t. •-3 H

- ^. H P.
h -rt ^ ft
4) I P
p -d w m
5 u q
^ «i R -

a •:? "^

J > -o £
>>P -H

• +j u ^
V -H S £ 5

J 0) oij

i :^ ^ ,-{ r^

H 4) a B +>
1 >v£) uj e

Kg

KS

•s

P
S

SB

Sg

r g g

I?

(O

I?

oS +> J3
V V

W « -P
+> Vl w

<l-. o

>> 4> 43

H 4*

5 oi 3

4^ ^ U

t

1 .

9t
Si 0)

vp
St;

^ to

V'.O -H

O -H
5S
CM H

§1

I?

q:

>

q:
UJ
H
< O

'^

o
<
u.

o
CO
z
o

o
CO
UJ
£3

z
3
3
I/)

<
>
Z
<
o
z

II

^ ! 1 s

11

if

5S;

.U2-



w
z
o
«
tr
UJ
>

UJ
I-
<

UJ
o
<
u.

q:
3
CO

u.
o

o
CO
Ui

: T) o o, .;;

Ill

III
'Si
i = i

ES

I" .

:«g
u >

u

^H

In

SJ3 -P

o -d

H V j:

*J *J X

pi

lis

So

Hi
bO-P -H

4 O ti

I*

3

X

n s

It

I
OH

s

• •5 ;

s

:ii

^ u 4

£3
a

"

19



V > a

£ 8 £

as 3
0) O

^9

ll

2SS!,

leEl i I ill

CO
z
o
w
q:
UJ
>
a
a:
iij

H
<

U
o
<
Ll.

a:

CO

Ll.

o
en

o
CO
iij

Q

o

z
m
to

<
>
Z
<

Z

>;|

fi-» fi"

o to o

s o -p
H (0

!< <1> Pi

.3 5
>. I

>. -H Cm

4) B

4J ^_ 4)

O W)
o c
> o -

11^

o8 01 c/0

0)

t^ O rH

,as

.z

CO

0) <!-•

4)
t-- Oomm

4J»P.

118O H -P

-P f^H Cl

X

fcS
HI CO

a
H p t>
t. -d O
t. a -p
M M Vl

.^1
^1

11

o o »5^-0
£ o 6

-M*-



3 <J.

5^

u

b, tO-rl

n L. u

lis
a o a

Is
|g

is

s-i'

I&5
o o

ii -p -H£ u o

3 -I 0)

w
z
o
OT
q:
iLl

>
o
a:

^ o

-.8

t +3 Q (O
U V O 4J CM

+3 > P.

%iS

g «a oS

^ I

C r^ -P

!h "5
"

S> iJ O

5S
•ss

P V

5S
CO ^
-s.

O -H^ p.

<

<
u.

o

z
3

%5
S3

to X
o

q:
o
tijo

o o a M cc fc. c
lis
M &. a.

a'

o §«



n
s

5
•s

5

5h

3S
t9

il I ss

t4

E

0) a o

r-

3 J3 ft

g.4> I 3
ft-, m t'

•H M O
> -H tj +i

•SS,

H ft

%a

8"§
Vi -

M cy w

d A u 3
+i ft+i

a> -H -H
+> 7 ft 0)

*« J3 g

o -d

H H

l-g ll

p ^

5-s

i^-»ii

1^1
fl rH +>

"C 43 +> O Ov

C «0 o glOH H aP 4^ (0
<a ^ to 0) 5
o^j -H H Ch «

»
"5 ft

to
a:
iij

>

a:

<

Hi
o
<
tr

(0

o

z
o

o

z

3
CO

I
Q

a:
o

ssl

S +J H I,Q CO £». tt. a. Pk ft

4( .O

+> -it

JOE

a a

-1*6-



y

i

«* •

a >8 ^

ESS

c « c

IS
I \

4} M u

i^s

=8 U -H

JS'-B fli •

O -H ^

fit
-O O Q
n p,u~.
t- - u m
tt JAU %

(, a M K
C M < S

W
Z
o
tf)

q:
UJ
>
o
a.
UJ

w o

8S,
- ft

Is

1.^

6° «

(0 A u

8 .

S o
- n
>>

H +*

d +> o

I I

St
J3 -fJ rH

fits
. 'SiO 4>

I?
•H O

t
"

%1

I"

It it It It 8^
««) <nO So nd >

^ <
i I
c Hi
o O
2 <

u.
CM Q-

o

Z
CO

10

u u

i. i

CO
z
o
t-

o
w
LJ
O

X
o

I

III I II fc§
a'

fc

SS

u o
ss 3d!

9 -I

f §

t E ;

-U7-



w
z
o
CO
q:

>
o

UJ
I-
<

Llj

o
<
11.

IT

<n

on



I§E

I ^8u Si u

< -H H

^ -H .H

ffi -d S a

^ Tt rH ftH

5 *j w ? ^

j= -d a.
+J «» H

rH 41 .H

a s
•H o o\
O U r-l

d H ^
H\0 >»

- ' I
-O

** S
P < H
Q ro -P
P< I C
89 S

sa f

Si.

5^
O Id H

J3 -d S
p 0) Vi i4i

rt t H >».H

u v s *i :z.

91 u o a Q

Is ll

j3 -P •

tf V. p OUT)

-St;

I!

- V V
P Vi t)

o

Is

P w

o
n

Is

P P CJ
*^ O P

o

CO
ir
UJ
>
o
q:
UJ
I-
<

<
u.

q:

; -D a a .;:

0)

O

z
3

Z
3
3
en

<
>

to

o
I-

I
Q

Ow
UJ
o

fcS

fi5

4( t. g M

"
!

"

«, o «

)
! .9

.1,9-



h

31
m tj cj

.«;

1-1 "H ' lA
» V ro >>

a - w^a
o a o 5 H

^ ro O m p.

? " 5 2

CS O r

S p-3S

a

> m -H w
xfsa
n -

o cc ma

»H 9 ^ ft

§
-..8 «

41 S «-! H

i3s
1* m p,

q - o ft

O S5 rH M •

I -; S ?

,3?

H tl '

o > w

H (0

t3

4) o8
a

p. J- c\j

ftO m
-HO)
J ft > r-

-1 ft -H C
I S -O -:

-H -J CUmom

P e8 +3 1

> Q fOH I I

a w w
+J ^ r-«

3 a a

eg
4>

I ftrH

§•5

U O QJ

X! tJ H aU « *£ 5

11
at

It

CO si



J -*
c -o o
•^ U '

> w

1
Kg

WOO

it

lis
a<r &

t:as-

« t o
d o o

*J
- « o

> K V U
>»Q * ^
4J I- Z

O Z n O

s . .t

:ss,s

, J*
fill
u u -o u

Spz V z

St

St
*>

«t
o

j3

^^
3t

aP V

at

fit

J3 ^
-p «
V
«t

It

St

it

CO
z
o
to

UJ
>

*a j: +» P +J

o:
iij

<
5

o
u

n-

o
<
u.

<o

(O

z
IS

>

o
w
LlI

fcS
a'

I: ?l

5 9 I
toe

S2

?
S

J E J

•51-



« O II <

•H o Q d.

4-1 <4

) -P H H

•HO U

O d rH I tl
r-i ar-,M g
Cu -H E 3 0)

^^ P H H

W -P H -b H

^^ & O +J -H rH

I

3 B A o a
Jo p> tt o\S 3 H H

;s3

So?,
O U rH

1- I ft

g O rH O

-I
11

£85
On

-3 -d H
4> Q

s|§
« -H i.
a u flu

I
*^

lit

tcvj -d
•H «
^ rH {.
-H D. «

S
"•a

Ij -p .-I

I w On
i at .H

CO

a> (d

o

as

at
o

p -P
-H 01

CO -P

5 O J3

ppt
U V eg
U U II

O

d P -HH ft

P +J J3
•H « (J

OPS

C o * o
O rH U -P
o a-HP -H 13
- 0) ft

>'r*' ^ -^

r-i -H ?U

-P 0) PI
4) -P V 4
4-1 Vl l*H 1

O (

\r\ ja vo J

•3 p -S +

pS
at

J- « -H

to
o:

>
o
q:

n

"°. •^

<

<
u.
q:

w

o

o

Z
3
3

<
>
<

a:
o
LJ

u o
tH P

m



/

IS-?

!|g
a<VD..-

ifi
rod

tB-i-

b; -^ -H >,
o fc ^

f- CM P.

5 -P ^
o « ^
h -r* X S

X- o b

3 g ^ EC ^

< 3 • C

tT
"^

S* in -H "i^
U t5 I I 4) I

CO) u o bq

;?te

^g

9 S «) S

Hi

43 >i< P

O &, ^
-•^n p.

f- _ oj a
4) -O t 3
a V n
5 +j c«
5 A '-'

»-< d
t. -M aa *s

It ^ OJ c

V)
tr.

UJ
>
a

-I
4J «)

fie St

8 ^

s!

< o

o
<

z
3

a:

«

o
w
z
o

<
>
<
at

1

q:
o
CO

53-



s
V

K5

M O

-3 d r^

O tJ ^

u ^ o

tJ ^ -rH W\
-* -a ai V -A
ri « ^ o"

—

Q ^ cu a> %
"*

S.3 O Q

O ^ .-^ rH H

C ir> M

J T) ty e

: T) M -d w

. 4) K V K

. 8 *j w
h « S ^

lil". ii

*5

B O
v1 «

£ V
H P.

J TJ <H
CI 01 I

^3|

T) rH H

g o B

4J u

4 u> Cu

-d o-^^
11 y K

60 O QH (0

tJ Of H

do B
{§8

I!

S§5f

^ S » K

8 § E o

z
o
(O

UJ
>

01 H
s-^

I.
.-Si

+> +J f
BUS

Ejp .

S§-g
O .-H +J
O -Hp rS

•O -P

-d ? J3

+j -p -p

> tl 01

-P <d
41 «>

CJ o

3^

V V
V

CO Q CO o

E »

>I C -H
+J 41 UH W P.

JO.
? ITS -Hj^«

3



y

a o

is .1 .

So 5 p

-^ e« » <«

O Q C Q

0.0 *i
>» 3 t C
i " " i

O -i S= p. .

Scvj a > ^

rt ^ M £ ON

d w -o • >i

+J K *J 2 O,

« ?S5t

g u o P.

I £ Q U

3 E^

W T3 -H

'H * C

Q 13 B

t. 01 ft! I. -3

41 CO

St» -*
U CVIM «l )

4) --
•H -P S=

a u u
^ P. Q

4> £ +J -7
p O « CVJ

.e5

is

V)
q:
UJ
>

3j=



as3Sd

«-H H T) 08
9 I ft)

£(A t^ DC

U TJ B -H I

Ui

rT B CVI

!: E
'

•H ^ «I)

o 4^^
tn 4! K
ft) U nj

''^ m B
^ S a, "

S 3 --J

Mil
IS8g

r-i a

08 -H W

3 H S w I t3 ' 3 01 «c 8 cm

4) >>rH OJ 3 I O
U ,-i t I n pd -H -

M+>-0 lOjan 'Onno I C H^ •

&< « -P •* r-l --Si n-)

«" 53 3 la? IS
St. I cu I CV-H a

-H HI I -d W H +J -H

'S3

a x) Td

1 1 ? H S 3 3>X u w H 3 a H

t.-rJ-H^4Q!E«as!E

ESi'Vi'asgs

p a I ai H

3 T) r-l a OH

» - H - •

|?9 '

IRS,

!

E

<n

CO
q:
UJ
>

UJ

<

<
a:

(/)

z
o

o

4.5

'i

III f

St;

+> +> o
sais

Is

ft) 01

saa

«l

s

K c >.

1 = e

a
a

.56-



.. s , .

I O -K SE

^ roPiE

« r^ ^ r-

S m r-t Q.J r^ Of

•< .HOT 3 .H mo
d OJ > < OJ 1

• a w o -

1 B <-( p-i

tf n <

j3 3 Q tJ

* 11 O H S ^
f7< > .H KMJ roW »t CL, Tl ^ J-

S -P ^ >8
5 ^ (fl

3_^ I -d ^ ^

a li _r ° "^ "^

3 8 W

m<M QirH
rH I a I

< as o ^ s
t -t m c ^

w -p r

is.

3 r-l 1 -O rH rH'^ « I -;>IS - > U K
a rH rH -H lArH

^a38<a
- J3 t I- a\<>!j
3 *J r-l

5 -H •> O Q rH

H !e rH a M
^ ")< O CVJ

H m ci 5 a— C r

n

is

11

41 B QJ
•9 ° °

sir
S§1i

to W

5?

to c

7i:

iTS!

z
o
<n
a:

>
a
a:

gS3

la

*> +J o

-o o

«
fit

< o
(J

o
<
(JL

z

3

a.

ir
o

<
>
<
Of

ITe

t- O
« 3

t

9
I

3

9

S
(H

5

-57-



O fi -d

II as
) U r* ^ d
CO < > -H U

^ S a 3 -

- > O -H V

u -d Fh d
<« -H « ft.

3 t> ^ CM

s la ."^
a -H ^ r-t VD

"CO t- BC rt m
4) o I -H q
a o T) w -p -H
5 ft J- -rt

S|8.5 »B

' s §•

S5'
I* O ft

a, tj E
ft

tf +j o

-H -H <l

a .-(

SCO
O OJ

I I
ft H I

^^ >, ^4 c^ ^ -H U

5 « ^ C ra §f

- O K -d K
4 r3 ^ ft ><0

< H ^ +J O

Ih ft Z b

1^
1 w

Is -*_^
H T^ rH H rt ,-H

ft Q •

-* Pi

X -d

Eft -H -J ^ ft. O
> .-I >-( w .H I

J3 ^ I 1 r-t W

tJ tJ .-4 H '^ -
f. o» a -J ± &a

^ s

-d I -H «

H .-I j-i <a m

'a M H a

..a-
_ cy o 1

ft ra a a -d

it
rH -H n, . ,

H t. .H r^

£ -d

>,u ax
ft ft H -::r

t. > -4 ^

3 P rH H
a; g~--M
M 8 3 H

^9
S-ci
e K
B CM
ft O
P. *B

u m a
ft ft -^

S *J .-( r-

- c J e

a>

ft ft
V

sn

gss

-p tf

St
d

ft
ft -p

21

H -p

-p u
ft

^ u
o

|5

>.* J3
•P »-. OH +J

> O -H
S <v] -d

d
p ft
ft

«t
o

^0 x:

+j +j o

sss

(E
UJ
>
a

UJ

c UJ
o O
3 <

u.
CM q;

<0
z
o

(J • Ci o <

o

z

to

<
>

1

3

3

?
s 3

?

o
UJo

a'

fc

III
si

3

-58-



cr: ii CM • V.
> I -o t*^ M 4) -O >>m V ITS ^ V U

a, -O rH -. I- s
41 o o. t.

p * e 3
. V

. a a. V > t)

> u P> > V *-'

S+>
o o

« n
^ifa s

O (K ^ 03

CSS as
4) k. 1 3 1

O 4) -H rH ^
U K if E
U 4* -H C O
ESSKS

D" tJ P. 1

10 C 3 I

) -^ m • 1to -t *
-D O E ,

S -O H <M -

H -H rH -H
k 2 E ^

* l-\0 CM d
t. -1 OJ CM -U

O *S -^ ^ 4)

E E g.

ii? Gi ^

C 4) KH > CO
W-rf cv

.-K-i

'S-3

q:

>
o
q:
UJ

i ^
c Ul
o O
3. <

1^ OT

Is

to .

O ^ +J

P «! 4>

1*8

. o
o

z
IS

4J 4-1 O

g W ^

1:3

CO
z
o
H
a
q:
o

<
>

O 4)

fcS

CD JE CD g (B J

M to M M O C

I

t ° i

a

-59-



u -d < d

tin

fl H t
U ^ V ,H
^ -P > Q

_ « +J W

u n < o

"si
I

^^5

3S.

S-9

^ 4) S

w ** O 0\
»H C M rH

I ** o c
c n r

1 -H H C
I o <

PS -d • ^^

4> H 4-1

< -p a
(» IT. >.

&£'!:•
o i^ oa 3 w
u -H a pa

s5t|3
ga3s<
U S P>CU

E 3^Q to g8

O ^ (^ Pi

A 4) a<
+i > a
Tj ^ rH

5 e^t
0) -P

L< -d fl o
4j a --t «

^&

O -H K
U ^ O CT\

V a p

O '-t -H QJ

CO

1i

Is
Si

0]

4) *i +J +»
tl 4t H
41 0) O

.-sfi

I O -j
I u -d

I?

<a *^ js

V V *^
*J 4-1 -H

o Si j3

s-s

S 8 -d

a:
iLl

>

a:
UJ

<
o

o
<
tr.

CO

z

(/5
1

«o
z
o

<
>

a:
o

6

uh c S

a ° *

t S I

3



y

u a J? u
o o^^^
^-^5 5
o t3 w aH U Q U

(2 S g OS 'H \o'

U -H O 0) w

jj > o o a\ £

th o I a V.

n iTPi It tJ >>
SIh rH -P « L^ a J -a

o «).-< Bam

; -d n
>. >> « 3

i ^ ^ u o •

3 B « >• U
O O -H b UO -TO 0, aJ

• rH
<« -d H -HSO K 4 a

2?8
?5

.- K 5 1 -^ '

i .aWl
« +J rH -H O

^ *> n A > a)

C c5 -^ M o,^

4 -P ^
l^ ** C p.

s|f

etas

1*
J3 U

fit

3^
CO +J

fit
o

s:;

I

t-g

«t

*J v o
•rt O
>. ^
t "

5sl

q:
UJ
>

UJ
1-

<

o
<
u.

CO

"m=

o

z

<
>

q:
o
tn
UJ
o

»H o
3?

t t ?l

-61-



•r* T3 ^
> w

il -i U ,-(

SSK| .

O -^ O Q H
« -o ri 8 •-<

h o a -3 S5

I
^-^^

+J t> o —ecusQ --t C C\ *

O -^ O Q S

^ m

;a

M 10 H
5 41 ir. -*
6 +J -^ .H -H

O > ^ C -H
B -H Ol 4) OJ

C K O,ro O
>,,H r-i Q.,H m
tftcy 3 I CM

tu)
oB O -H -

-<- "23
> ^ t OlH -H ,H -d I

a> I V •.

SC'i t- O H
r-1 0) rH 85

h --^ > ^ -3-

4) -d != -H 1 ^
5 4) O -d W I

5 +J rH ir\
O (A O +J -H -

.3

II

ihSi

?i
to H
S'l'H p. •

4> +J 3 iH
it: c w ^7

O *} V r-t

O >4 a

is .^

m P.3 p.

£ +J «
l^

O 'O « '-I

o u ta

1 t3 W M
i -P rH H

a?
?§• =

4) Oi 4)eg.-

oB tJ -H

»?"
"4 +>

V

I

'sis
•H c d

SV L> 41

p P<^ BS |.
gJ w oB 4)

.8 -O -H ft

< 41 '

»H -~, *
41 -d K

^ -H a 41 <-<

E .r< »H tJ .-^

_ E
o *

s >^
9 M

U)

V)

Ijj

>
o
a:
llJ

I-
<

<
tl.

a:

«

<n

o
UJ

> 41 -H
St
> a

41

fit

-I
d +J

> 4t -H

+J -p

Jl

"

Km

St
d

41

fit
o

5?

K
u
d

3

3

I I J

Hi
III

3
^
R

I

-62-



y

< ^
i

ss ^iX

O +J •3

H ir\ u-\

•O ^ ^
+J S= K

u « P.-H a

J 3 (- -q £
M « S s

H (0 3 q (fl

U -P t) l.

fl) K H S «
•^ Tl S "j^ S
-S "i «

41 -rT t, ^ «i

6 -H >, o •

•-^ -^ HI

S K ?£ S

o ^

tJ -H ^
- Ij\0

EX) eg

»4 a.

U -H <-!

§|» |]

ess
^ o a
U P."

i
•P VD •

sic
S -P -H

th q «

^ Si n

r- > u

St
V
fit

•3 tJ * *j

irl J3

°t

s-s

§5

P ^ U

s .

Kg'

^1



•S5

in -d
V

lid

:t:5
:|S3i

S tJ Pk Q

-S' s
M -H •. C

CO -O I p.

2|8

i^a Slai§ i
SSgl

u -^ nj

5I?

•s,



y

1^ V CM

o -H aj -a r-t

< > B ti I

^ i! ^ "S

rf -p Oi y~-->

« -H « I, OS
O O -H
t5 --= O O O
"^ « to

O 41 < < O
-P (-

to . .

EUgSSS

A > a a

.sags "H I CQSO-)
•a =a p

•Jala? ^liSo&p---
^ C H PJ

a *j .-
5 c o

CO -O-H *) W M
O -d Ol -H >-(\D

51 PitV t- P.OJ

*j M ^ d

v u CU V

to «j C
t. • -H --<

4» -^ S D.

S ti >, §"

O V r-4 EO

.Q *J
I. o a o

•^ Li I

* &

^3.

*|9

: Si8

ill

a 'd

^ g* &.§§•
£ " "

5 -o ^

u S.2I I

+* O ^ .H

>4 d^ B= P
V t) (M C

» -H
"5

t o s > a
So:

-H -rH OJ

s% 35

63'
c o

it

fit:
o

I J39 +J

-"3

+J 4)
«
4) 'J

fit

J +J *J
-H 4> t.

> i) a > 4) -H

P 4> O
>> 4) J3

H 41 rt 4) -P

CO
q:

>
o
q:
UJ

- I-

o O
i <
CO Q-

< li-
>- o

a:
o
w
llJ

o

o

z

<
>
<

t

4> C
55 55 5S

t

S E »

a, o ••

-65-



«J -t- «1

j:: T c 5

>, J - Si I -H
w i^ --« O
r-l >,z ft -r-
+5 ^ C\J ftH Qc ^ oj 3 2 1
3 c It) oj

_ O --O I

P3 --n -< 4) W ^
O T3 CU -- --I^Q

8 iJ I U 2 >

C-- o -j 8 3

5 0) m \o
O +J ^ • >>^
^ 4) K hJ ft?

5 -
O vJ -1

>1 > rH S t nH
u ~—,^ u
-H >,» ft -t-*J ^ CU ftH Q

a Q CO (\jK -H H 08
O ^'O t

CD TH 4) M -t

O -O C\J -H ^^
N V -* tC-^O
C -P i u s: I

5 S -KS -

- t. .-I 10 B\Q

c Tf u *- w
5 « ir> \o

ESS*? 32

to e^Q

QiiJT) h'

5-^
w -a

8S

(0 P3 5 O

. '.3 5

H -H J 5
K z b 2

C -H +> w 3

in

'ss

•eg.

•-= a cy E

^ U -H ft

-la §•

U 4J OS > O

§5'^^
O t- O 4J *

< w -a c ^-

•a -H e >
- *l Q ^ -

ftCJ

KS§I

> V «H tH -H
4 4^ O tH

ad u «

U B 3 C
O -^ O <

d ft at I

^ 4> ft
t, 3 -o Ob

:^ < (0 «
.-1 t 3

> U 41 +J "1

' p e- r
^

i I §-1

41 O S p-l

V U at -rt O
I M o C --<

~H -H +J •

; O ^ Mt< fn
I w p. U Tt^C
I -I Pi-rt T3 Oi
I < < > « ^

w
llJ

>

a:

<
5

o
<
DC

to

Ll.

o
to
z
o
H
a.

oc
o
w

las

g

41

fit
O

> 4) -rt

V o

a «» j=
6 « o

> -^

»

5-s
d 4J +>
4) 41 -r^

> - as
tf OJ 4>

Si

ll
£

Si

S g i

• ri ?

'66-



/

C a, 3

US? <l

•-s < » a o

IB a a\ S ti

O o « ^ n
^ B 9.K O O

rls^

SiS'

O T3^

^1.

.3-
iS5

3 tJ ^
n «

C -H I

I « 4J ^

' « E I

O rH «
-x: « a
>> O J< «
t z V D.

3 K o

'3|5S

J k3 T) z
3 U W OJ

V o S
6 J5 fl
O U B
+J -rt S

|ll!ls ?llil ?
S8|

_ < Pi «

X • IS » -

» S « *>
*

5 « 8 > n^

w

• W D ^
n C «i B
« -1 fc On
O O -H
Tj '^ O Q

o • 3 8

"13



P,

'IH a
s%
O G

S|

Iks

u +! cj

gas

i i4 O I «
CQ Li ^ 4>

•H *-. «8 fl .

« 4> H t> 5 [^

4) 0) H --l "---

S O -P K m OJ
Pu, J3 fl P .H ey

L< 0) H ? .-t

3 M t3 W

iassis

« P. 1

2 § -

-P O H

- « aa
>> ui o <

p >. d
+J -H S -
O -P ShQ C m 2
^. o « S
d --3 ai T
a) -d -( l?>

^ SKS
U "C O S

^t.i >.
5 K H

4) El I 3

i

s g ^ s

-p P<
+j >> B •«

6 -a w to

4) >-i

s: +J o

-H »^ -N

U -r^ ^

O « Q
CO ^ I •

J
CM U

p +j --I

^ -P B O
u o -H ir\

£ 41 U

l?9 .

|8-i
U Ui -

o -o 6
CO u 1 .

-§5 =

+» i3 -H
ti -p a Q
000

^ 6

9 «

U

at
t) 4>

I!

4 o

I"

ft

»

m o

4) V
41

Z
o
w
q:

O (0

=;"«
p +j o
•H 4) +J

> 4) -H
5 s -3

-P 4-1 OH U
g CM -d

>
o
a:
LlJ

< o
u

o O
a < z

O
I-
Q.

o:
ow
UJ
o

<
>

St

II

K C w
I ° SSt ^ -o

t o 6

0-1

-68-



y
rr

I

CO
z
o

q:
UJ
>
o

1 <

c Hi
o O
-2 <

< U-
I- o

V)

o
CO
UJ
o

III

3 54
*s *J O
t> -H b

O t3 p
10 *l I

•P O

U X, ~^ yj

-* 5 E oQ I CM >

J ,-t ,-A

te V\^ ft) s
I- > O *J fti

I- 3 a ao

4h Tj r- ;
4 «j o -
-a *j c

U to 6

<« -H O
a t)

^ o

as

f- > o -> CVJ

O +J -H 41 -

E^£ '-3

JS ' 5
'

I- \o^--r-
I CV 1

ss^

WC\J

t^ I. I

I- ^ (

g -a 3 «

3 « -H
= -w o

a > M ^

= K 1 ao
j CM Cd P. <

a a v£) 3 Cd 3 §

~-b CM -

M U I

3 C p I

jc y



Si E
W -* -H <
K I a >>O W 3 ^ •

H 01 t/% V) M 0]

> --I 3 4>
lii) -H-^ O O t

U O -(J rH

PS >- r^ "C -=

in * O.

n < "W '€ ^ 3 C
t" -P cu -^
V a cj -d
c • u • a V V
S -H s (0 -p .HO U C r-1 -d d T)H rH .-« 41 ai-rt

-;-s
u
5^

U. tH .H

II

§3
to c:

ffl C 2 g

J w ^ O
: 10

i -d -H w
I

41 Pi d

w K .H
J

lis I

D (0 O -P >-l

Ik
r^ (J

U-3 f

^.5 &
41 Tf
C 6 u)

° * ^

4) P --l

O -H H •

« r-l r-<

4) ^S5 C

5 O Q tJ

sill

O >>H
n ^ B=

-P )) i-H

4( (h--^

« u P
I- ? -H
41 -H >

6 *J ^

It s f^

3 .

> -d

E.

m

4> Tl B

O)

to
q:

>

U
<
5

o o
i <

z
o

a:
o
to
UJo

i:

o w
p

» u •

^-« •*?

p

5 p

Eg-
u o
c ^

S .

I« g:



w

CO
a:
UJ
>
o
q:
iij

<

o o
-S <

a.
CM Q-

< u.
>- o

z
o

a:
o
«
UJ
o



V u ^

o5 -o o

»H K « C

€ o <«

bO'-t OJ

m TJ cy
V )

laP

t4J
bOTl

C -HH f- »
ti K O Fh d

.- -S3 5
SO Si o

h X> ^ 4> «

(d >> V d •

O t H ^vp
* O K U~>CT-
» - & fO rH
t. a «) C\J n-i

V 3 E< I da
a ^ w 2 -H
5 M a><5 o
5 a MH -H -o
, -d *^*^ 9i
L4 c 0) K -H a
j> c Ci m -d fi

W -d - <M

^ S ca >i
•H d t- ^
n SlOJ Pi
O -H I 5

A t^~^ P.

ST) H
w o -p > m
1. < -H v^ (M

i * 8
"

O C --I E-
4i -P --,

t- tJ C O E

5?

S

5 w I
j

o T) r- +s
Of cvj a

41 > H H
J= -H--^ ft
U TJ Z Pi

t. < .H -H CM
4) » V I

lea's!
^ -d a o z
U rH -H W fO

en ^ <« CM U

* "
I "z"

°

r-t 41-3 CM S
4) > M Q rH
X -H^ ft
t) -d z -d ft
a m 4> 3

t- < T* r^ -H OJ

i • >. 5" «>§
o e -^ w fi ^

41 +^ "--~

^- -d n o o z

CO o \D O

•°t;
+j d *3 a

« 4)

w
z
o
(0
a:

P o-i
d -d

|s-

•s 4) .

P Vi O

a 5

>^ 4) ^
4^ 4-< O

ss 01 -P

K2

p -e;

•H +J

>
o
a:
(ij

< O
O

<
q:

z
3
3

<
>
<

o:
o
CO

3 4)

a -P

53

O 41

+J P
10 P
5;:3

"
t3

_S2

Ei Jl 1^ °

s

3 3

-72-



y

S £ 0] CO

• -^ aj ^
^ C 0) s=

« « ^ p

- u<£> a
1. -H cv a

I
41 3

I- 5 K ii
« Am C

22

O C M-l to . ^
I. C U Z p,E K
Oj C t fO ftmrf^

I3 5S S'TS

a-H « a
J E *J 4J
d c c:

O rj C\J C

I

-I (y cy 01 CM

E- -'--^

H ^

OC-Pi-trH—I 64->.H—1>^ O.-lfl)'—

,

. 7: S» «
.

I- •^-- -^ --^ -I " ccS

5-5
T< X) CM

0) 3 V •

c u s

EESS

41 -H < G «l

iSof

>> u d pj >,

I a -t4 (\j a

^ 5 -O -I -.

IS.SI

c

M -^ TJ -I
O tl pL.

--^ > cy

V t5 V

§ss2

I ^ <! Q

B O

J3 -P

^&
I*

I-

5 -I

=1:
-p d
V *)

o c
c o IS

P 0)
4>

St

W)

o

a:
111

>

a:
UJ
I-
< o

<
ll.

q:

to

z
3
3
to

<
>

QL
OW
lij

O

J3

a: f-\

V

55
a) o

a: ^

5i

O o •

llj

-73-



is!.

tJ 1 g.

H d '^

t> *> *

O ir.c\l

M -

SfS

flj "S 41 I

-H 41 -H

H Id Im
IS bO .

V zi ^

(^ CD

H O n^^H
+J P.CO

I ''a IU t> r-< S

" (J H '3 o
w < -p -a-

fH <a 4) 0) K
H 41 +J O 0-1

3^a

Hi

T) Q T)

^ U t3
U O U
S+i +>

« d
•H s o

CO
a:

>

+j 4>

3) ^

s-s

P <M O

g^.

-p >

g oj -d 1^

^^ H • •

41 P O <
« +J

- V -H O
+J o
Ti <D JS -
> OJ -P H

"
!fl 'd

"^^

4> ho

I-
< o < <

<
11.

cc

to

li.

o

z
3

<
>

II

o
<o

•M y -P k
^^ 5 o c o
^ -P rH O 4)M to &, O (K

55 O 4)H

O

5 fe £

tit
3

-7U-



z
o
if)

a:

>

a.
UJ
I-
<

o o
^ <

11.
eg

(J.

O
CO

o
w>
UJ
o

2,

£

n

5
T!

li

n
St:

K O

I?

M - +1

« tl >

^fc I

« «

- a
a +^
• » -H
1> •> >

Id g°= gS"

O -H t

III
Eh V
O " 8

j-5!

§1

V « a

(• Pi .

S « >

i -^ >*
o *J p-t

1
•! >

\%

J3 I)

« o

r^

1^

1^°

J3 U

J3 a
o o

tJi^

St
O

Is

?!
•It --I

(4 V U

IPgx:.

2!

i!

I'

II

"V,

ts
»5£
fc2g

»2£
fcg|

a'

fc

s



n

U t- >>r-
«} t, .-rc

- 4! H -d
I/) B A 4)

r. irs! la

'"I -DISS'S
caias a-HHQ'd'tH
SI U TJ Pi

V -p c bi V u

il-<&(JTjal&+J-rt
C o -H 5 ti-i aj
4) T) t. > J5 MM
rt-P£ll04)-HIUt.S
o -d o > g -H J

M&fic'Hoj >>^
4)(Htioac'd>-i<t:
a 41 -H rH o o n
5 u u -p -H (0 3
O bO d u ui d O •

u at ri -H -B a o >a)f
So3(^rH-rH :i CiocG<Hm O'O P.P- fljr

1?^
CO M 0!
0) -p S
E» a B
C -H O
0) O Pu
W -^

•a o -h'

V 0) I

|-

w
z
o
CO
a:
UJ
>

I-
<

o
<
(J.

CO
z
o
I-

a:
o
CO
UJo

<d -P

St
ti u 3

i"

II
H O

1|

Q P.

bOj3

^5

go

V O VP H O flj

4> -P ft

U 0) -P o

W « 4)

U O S *

S8S 3O ro-H 01

^O ftj on
cyco Ov t— r-i ,-i

cy SJ Ki <-

<<<<<<:

p< p< ft ft p< Ph p.
o o o p p p o
t^ u u u u u t-<

ft Pi ft P> ft ft ft
ft ft ft ft ft b. p.< -a; < < < < <

H W 3 O t.
f^ i -O O O
1-1 Q M cn K

II

s

fl II
+> -H

O aj E
O 41

lis
t?.i

76-



/

Is

u

;ss

^ O *J .H

H o o\
O O t. ^
P.=3 &. Q

6 -ct

to ^

ss.

65

U « >>

IIS
O en

t. d *-

U « 0)

a:
UJ
>
a
a:

<
5

o
<
IT

to

*i o js x:

-p «j w
« r3

I o 3m

o u

'& sai
. - 4 a
B "I 2 o

Eg'
O O

j=: -p -P

> -H *-.

gl

2
*>



p. m
tt V £3 ! (J

O d ^
•H p.

SSSq
(0 «
J* +> o

O 0) U d

k o "p. E
at *^ a. V
esse

•§..5,

IS5

•E .^
d O -P

- a +>

So +>

01 01 t^

aJ 5. b- t -H
> 0) U 01 -d

C= 0) U3 SB
O m C

C • oj • (2

3 a <i] a o
O +J >»

eg -Si i ii :ti

+» h « *^
1h -d -P t3 4
9 >" fl. ^ -f

ID

I"!a o8 +j

^> o
0) H bf)

u e
+J o

O V •-*

p v. +J
u •

'•Q V &)

o8 +> -H +>
4) ^ -H

0) ft U

CO
q:
UJ
>
o
a:
iij

I-
<

UJ
o
<
11.

w
11.

o

q:
o
Ul
o

01 o
0]

i!

; o bo
' ^ S r-

I -P H 3

> A A d
S U) U) Pi

l?_

.Si

H O
> u-\

0) P
^ 41 O

-P S O
Z tea
u s
c o 0>
o ^ I

+* o ^ •

O V US
U «H J3to >.

El >t
>,(*-) d Q) 4J

H O O
d W O S S.

d c\j a o
O OS 0\ 0) W

ass.

01 S £

1st

d rH c«)

I O -P ir\

t) a >t
fl ^.. ^ +j
-P I -H
t^ O C\J o
d oj.^ d
" ^ V, S"

S 0) a <

o -9 » p.<

Sfe

3

*

W>9

•ill fcl

^B feB

». o o

S 8 £
a ~ a
t ° E

9

SI S

s

p 5«e

9

|1

5s,t:

§5

-78-



y

• o o >
p. 4J m t.
5^ C H •>

o t. *-i

- O O l-

5 « K 5
o ^

lilt

Ul-3- O OO -i-i -U

S S V ^
-4 (V U «

-H « (

nil

isls tl

S

a o V
c -H x:H a; +1

•9 > b

si

S +j p.

« 3 A

si:

J
"3 S.

« O .8

IS'S

5 t) w •

S -^4 iH ^

|sli

t52

SO P S.

-. •" S *

q:
iij

>

LlI

(-
<

-s <
eg Q.

li OT

< (1.
I- O

to
z
o
H

oM
ui
o

o
(J

Z
CO

X
u
z
<

Si

§

9 T) Sw c 'Too

•I Qu 0.

£



TABLE 3

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT
(Filed with State Water Rigtits Board os of April 17, 1966)

Application

Number



TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN



TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT

{Filed with Slate Water Rigtits Board as of April 17, 1966)

Applicotion

Number





TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT

(Filed with Stote Water Rights Board as of April 17, 1966)

Application

Number
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TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT

(Filed with State Woter Rights Board as of April 17, 1966)

Application

Number



TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT
(Filed with Stole Water Rights Board os of April 17, 1966)

Application
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TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT
(Filed with Stole Woter Rights Boord as of April 17, 1966)

Applicotion

Number



TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT

(Filed with State Water Rights Board as of April 17, 1966)

Application

Number
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TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDR06RAPHIC UNIT

(Filed with State Water Rights Board as of April 17, 1966)

Applicotion

Number



TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT

(Filed with State Woter Rights Board as of April 17, 1966)

Application

Number



TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT
(Filed with State Water Rights Board as of April 17, 1966)

Application

Number



TABLE 3 (continued)

APPLICATIONS TO APPROPRIATE WATER IN

FEATHER RIVER HYDROGRAPHIC UNIT

(Filed with Slate Water Rights Board as ot April 17, 1966)

Application

Number

22035

22036

Date

Filed

2/03/65

2/03/65

Present Owner

County of Butte

County of Butte

Point of

Diversion

22B/0S-27K
22Ii/05E-35Q
2UI/05E-IOM
2ON/O5E-ITR
2OH/05E-32O

22N/06E-27K
22N/05E-35Q
21II/O5E-IOM

2ON/05E-I.TR
20N/05E-32G

Source

Feather R Little NF
French Cr
Feather R NF
Canyon Cr
Feather R

Feather R Little NF
French Cr
Feather R HF
Canyon Cr
Feather R

160,000 AFA
1|00,000 AFA
300,000 AFA
10,000 AFA

2,500,000 AFA

160,000 AFA
1)00,000 AFA
300,000 AFA
10,000 AFA

2,500,000 AFA

Period

of

Diversion

1/01 .

1/01 .

1/01
1/01
1/01 .

1/01 .

1/01
1/01
1/01 .

1/01 .

12/31
12/31
12/31
12/31
12/31

12/31
12/31
12/31
12/31
12/31

Purpose Status

Power, other
Power, other
Power, other
Power, other
Power, other

Irrigation, other
Irrigation, other
Irrigation, other
Irrigation, other
Irrigation, other

P- Indicotes ptrmit number of application approved

L= Indicates iicense number of right confirmed

IncI = Indicates opplicotion not yet complete

Pend - Indicates application complete but not yet approved
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CHAPOER III. LAM) USE

The present use of land in the Feather River Hydrographic Unit

was surveyed in 1963. As part of this svirvey, irrigated lands, dry-

famed lands, urban lands, recreational lands, naturally high water table

lands, and native-vegetation lands were located and identified on maps.

A description of the methods and procedures followed in the

svirvey and in processing the data appears in Appendix A. a?he results of

the land use survey are summarized in Table k. The acreages in the table

include land used for roads, ditches, building and storage arras, and

miscellaneous rights-of-way, which occur within the mapped areas.

Droring the survey, each irrigated parcel -sra-s identified with

its particular water supply, either ground water or one of the surface

water diversions described in Chapter II. From this information the

acreage of each crop aind of fallow or idle land associated with each

water supply was determined. These acreages are given in Table 5»

FigTores showing the type of land use identified in the siurvey

and an explanation of the land use symbols are presented in Chapter V.

The information on land use serves as a basis for projection

of future land use, frcm which futvire water requirements cam be estimated.
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TABLE 4

LAND USE IN

FEATHER RIVER HYDROPRAPHIC UNIT. 1963

(In acres)

Subunit and County
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TABLE 5

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
serving Irrigated londs



TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
serving irrigated lands
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TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
serving irrigated lands



TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or ottier sources
serving irrigated lands



TABLE 5 (Continued)

IRRIGATED LANDS

1963, ( In acres)

Diversion or ottier sources
serving irrigated lands



TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
serving irrigated lands
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TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
serving irrigated lands



TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or ottier sources
serving irrigated lands
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TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
serving irrigated lands



TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
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TABLE 5 (Continued)

IRRIGATED LANDS

1963, (In acres)

Diversion or other sources
serving irrigated lands
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CHAPTER IV. LAND CLASSIFICATION

Evaluation of futtire water demands must be based in large

part on the classification of lands with regard to their potentiaJ.

for future irrigation, urban or recreational development. The land

classification survey of the Feather River Hydrographic Unit was con-

ducted in 1963 and 1964, Results of the survey were tised to groxip

lands into one of four categories: irrigable agricult\aral Isinds,

urban lands, recreational lands, and miscellaneous lands. The methods,

procedures and criteria used in this survey are presented in Appendix A.

The acreages of each class of land in the hydrographic unit

are tabulated by subunits and counties in Table 6. A total of 305^100

acres, or about I3 percent of the land in the unit, is included in the

various classes of land considered to have a potentiaJ. for development

which woxild require water service. These 305*100 acres are lands in the

categories of irrigable agricultxiral, urbsin, and recreational lands.

The remaining 87 percent consists of lands classified as not well suited

for any type of development requiring water service. These are in the

miscellaneous lands category.

Figures sho^djig the type of land classifications delineated in

the survey and an explanation of the land classification symbols eire pre-

sented in Chapter V.
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CHAPTER V. LAND USE AND CLASSIFICATIOK MAPS

This chapter presents and describes maps which show land use

and classification as of 1963. These maps c>upplement the statistical

data included in the foregoing chapters. Legends explaining the symbols

precede the maps.

Two sets of maps are inclvided, one showing the land use and

the other showing the land classification. The maps showing land use

and land classification for each area are presented on facing pages.

Each of these maps cavers an area T-l/2 minutes in longitude by T-l/2

minutes in latitiade. Published U. S. Geological Survey 7-l/2-minute

quadrangles were used where available. The remainder are quarters of

15-minute quadrangles published by the U. S. Geological Siorvey. The

scale on the maps is about 1:62,500, which is the scale of the original

15-minute quadrangles.

The maps are shown as figui^s which are nimbered in a grid-

type system beginning at the northern and western extremes of the State.

Each figure is designated by two numbers indicating the tier and column

in which it is located. For example. Figure "I3-26" is in the thirteenth

tier from the north and the twenty-sixth column froci the west within this

statewide niMbering system. The "Index to Figures and Subvmits" on page II5

shows the area covered by each figure, the names of the corresponding

quadrangle maps, and the subunits into which the hydrographic unit has been

divided.
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LAND USE LEGEND

The following land use descriptions are divided Into five categories. With the exception of
"miscellaneous", the first letter of the notation on each land parcel Indicates the category In which
the description may be found.

First Letter

"1" or "n"
"U"
"R"
"N"

Section of Legend

Agriculture
Urban
Recreation
Native

AGRICULTURE

Each parcel of agricultural land use Is labeled with a notation consisting basically of three
symbols. The first of these Is a lower case "1" or "n" indicating whether the parcel is irrigated or non-
irrlgated. This Is followed by a capital letter and number which denote the use group and specific use as
shown in Part A below.

PART A

C SUBTROPICAL PRPrTS

1 Grapefruit
2 Lemons
3 Oranges
4 Dates
5 Avocados
6 Olives
7 Miscellaneous sub-

tropical fruits

D DECIUJOUS FRUITS AND NUTS

F FIELD CROPS P PASTURE

9
10

12
13

Apples
Apricots
Cherries
Peaches and nectarines
Pears
Plums
Primes
Pigs
Miscellaneous or mixed
deciduous
Almonds
Walnuts

miAIN AND HAY CROPS

1 Barley
2 Wheat
3 Oats
6 Miscellaneous and mixed

hay and grain

5
6
7
9

11

Cotton
Safflower
Flax
Hops
Sugar beets
Com (field or sweet)
Qrain sorghums
Castor beans
Miscellaneous field

T TRUCK AND BERRY CROPS

10
11
12

II
15
16
18
19
20
21

Artichokes
Asparagus
Beans (green or dry)
Cole crops
Carrots
Celery
Lettuce (all types)
Melons, squash, and
cucumbers (all kinds)
Onions and garlic
Peas
Potatoes
Sweet potatoes
Spinach
Tomatoes
Flowers and nursery
Miscellaneous truck
Bushberries
Strawberries
Peppers (all types)

Alfalfa and alfalfa
mixtures
Clover
Mixed pasture
Native pasture
Induced high water
table native pasture
Sudan

V VINEYARDS

1 Land cropped within the
past three years but
not tilled at time of
survey

2 New lands being pre-
pared for crop production

SEMIAgRICULTORAL AND
INCIDENTAL TO AGRIOJLTURE

1 Farmsteads
2 Feed lots (livestock

and poultry)
3 Ealrles
4 Lawn areas

PART B

Special conditions are indicated by the following additional symbols and combinations of symbols.

Symbols and Explanations

A ABANDCWED ORCHARDS AND VINEYARDS

Condition such that renewal of cultural
practices would restore economic production

P FALLOW (tilled but not cropped at time of
survey )

'

"P" following symbol of crop group most
common in the area or that of last season's
crop, if known

S SEED CROP

Crops grown specifically for seed

X PARTIALLY IRRIQATED CROPS

Y YOUNQ ORCHARDS AND VINEYARDS

Production commercially insignificant due
to immaturity

PRACTION Intercropping

Z RECLAMATICM
Lands being leached of harmful salts

Examples

IDl-A Apple orchard previously Irri-
gated but now abandoned

Fallow land with irrigation
facilities in a truck crop
area

iPl-S Irrigated alfalfa seed crop

1P3-X Partially irrigated mixed pasture.
Crops Irrigated for only part of
their normal Irrigation season.

1C3-Y Young nonbearlng irrigated oranges

iD5-Y Peaches Intercropped with barley

II-Z 1P3-Z
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LAND USE LEGEND (continued)

URBAN

uc URBAN COMMERCIAL

UC

UC
UC
UC

UC 5

UC 6

UC 7

UC

UI 1

UI 2

UI 3

UI



LAND CLASSIFICATION LEGEND

Each land parcel delineated on the "Classification of Lands" figures Is
classified In one of four general categories—urban, recreational. Irrigable, or mis-
cellaneous—and is labeled accoivllngly. These categories and the related symbols are
explained in the following sections.

URBAN AND RECREATIONAL LANDS

This section defines the urban and recreational classes as Indicated by
symbols on the figures. Some of these lands, though well suited or presently used
for recreational purposes, are also mapped as to irrlgability. On these lands the
irrigable class symbol appears under the recreational class as a fraction.

RR Existing and potential permanent
and summer home tracts within a
primarily recreational area. The
estimated number of houses, under
conditions of full development,
is indicated by a number in the
symbol, i.e., RR-3 is suitable for
three houses per acre.

RT Existing and potential picnic, camp
and trailer sites within a pri-
marily recreational area.

RC Existing and potential commercial
areas which occur within a pri-
marily recreational area and which
include motels, resorts, hotels,
stores, etc.

PP Existing race tracks, fairgrounds,
and private, city, county, state,
and federal parks.

UD The total area of cities, towns and
small communities presently used
for residential commercial, recrea-
tional, and industrial purposes.

IRRIGABLE LANDS

Irrigable lands are identified by notations which begin with a letter "V",
"H", or "M". These symbols indicate the general slope conditions, and may appear
alone or followed by (other) modifying symbols. The slope conditions indicated by
these letters are:

These lands are level or slightly
sloping and vary from smooth to
hummocky or gently undulating relief.
The maximum allowable slope is 6
percent for smooth, reasonably large
bodies lying in the same plane.

H These are lands with greater slope
and/or relief than those of the V"
class. They vary from smooth to
moderately rolling or undulating
relief. The maximum allowable slope
is 20 percent for smooth, reasonably
large bodies lying in the same plane.

M These are lands with greater slope
and/or relief than those of the '^'H"

class. They vary from smooth to
steeply rolling or undulating re-
lief. The maximum allowable slope
is 30 percent for smooth, reasonably
large bodies lying in the same plane.

The description below applies to all "V

,

these slope symbols appear by themselves;
and "M" lands on which

Have soils of medium or deep effective root zones; are penneable
throughout; are relatively free of salinity, alkalinity; rock, or
other conditions which would limit crop adaptability; are suitable
for all climatically adapted crops, being limited only by topo-
graphic conditions.
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LAND CLASSIFICATION LEGEND (continued)

IRRIGABLE LANDS (Continued)

The symbols below, appended to "V", "H", or "M", indicate the described modifying conditions

S Indicates the presence of an excess
of soluble salts or exchangeable
sodium in slight ajnounts, which
limits the present adaptability
of these lands to crops tolerant
to such conditions. The applica-
tion of small amounts of amendments
and some additional water over and
above crop requirements to leach
out the harmful salts may be required.

SS Indicates the presence of an excess
of soluble salts or exchangeable
sodium in sufficient quantity to
require the application of moderate
amounts of amendments and some addi-
tional water over and above crop
requirements to effect reclamation.

SA Indicates the presence of an excess
of soluble salts or exchangeable
sodium in sufficient quantity to
require the application of large
amounts of amendments and some
additional water over and above
crop requirements to effect recla-
mation.

P Indicates shallow depth of the
effective root zone, which in gen-
eral limits use of these lands to
shallow-rooted crops.

W Indicates the presence of a high
water table, which in effect limits
the present crop adaptability of
these lands to pasture crops.
Drainage and a change in irrigation
practice would be required to affect
the crop adaptability.

-B

Indicates fairly coarse textures
and low moisture-holding capaci-
ties, which in general make these
lands unsuitable for production of
shallow-rooted crops.

Indicates very fine textures, which
in general make these lands best
suited for production of shallow-
rooted crops.

Indicates enough rock on the sur-
face or within the plow zone to
limit use of the land for culti-
vated crops.

Indicates low- lying basin and seep
areas.

(L) Indicates ground cover varying
from a light to moderately dense
growth of low brush through a
low-density growth of medium-
height trees.

(M) Indicates ground cover varying
from a high-density growth of low
brush to a moderately dense growth
of medium-height to tall trees.

-(H) Indicates ground cover varying
from a high-density growth of
tall brush (manzanita, etc.) and
or medium-height tr^es to a very
dense growth of large trees.

-2,-4,-6, or -8 Number indicates, in
feet, the average difference be-
tween highs and lows due to micro-
relief.

MISCELLANEOUS LANDS

F Presently forested lands, or lands
subject to forest management, which
meet the requirements for irrigable
land but which, because of climatic
conditions and physiographic posi-
tion, are better suited for timber
production or some type of forest
management program rather than for
irrigated agriculture.

VM Swamp and marsh lands which usually
support a heavy growth of phrea-
tophytes and are covered by water
most of the time.

VA Smooth lying valley lands which are
affected by such heavy concentra-
tions of salts that further detailed
studies would be required to deter-
mine the feasibility of reclaiming
these lands for irrigated agricul-
ture.

N Includes all lands which fail to
meet the requirements of any of the
foregoing classes.
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13

14

15

FtTICAL FIGURE NUMBERS

INDEX TO FIGURES
AND SUBUNITS

33 34 35 36

17

18

20

21

22

BOUNDARY LINES

HYDR06RAPHIC UNIT

HYDROGRAPHIC SUBUNIT

COUNTY

SUBUNITS

NAME
Al MANOR



STATE OF CALIFORMA
TIIK RKSOLRCES AGENCY

DEPARTMENT OF WATER RESOURCES
Figure 12 27

[l^N tdiLJ^^i^£^'"

'

-7"r~Vi /\

K sv*^^^mv^.2-£^.L

FEATHER RIVER

HYDROGRAPHIC UNIT

LAND USE
1963

HARVEY MTN QUADRANGLE
Southwest Quarter
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R6E|R7E

STATK OF (ALIKORMA
THE RESOl RCES AGENCY

DEPARTMENT OF WATER RESOl RCES
Figure 1227

I
FEATHER RIVER

' HYDROGRAPHIC UNIT

SCALE
1 h

WW q 2000 40S0 woo FEET

CLASSIFICATION OF LANDS
1963

HARVEY MTN QUADRANGLE
Southwest Quarter
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STATE OF <:aLIFOR!NIA

THK RESOl RCKS AGENCY
DEPARTMEINT OF WATER RESOl RCES

Figure 13-24

T30N

T29N

FEATHER RIVER

HYDROGRAPHIC UNIT 1000 4000 MOOFEET

LAND USE
1963

LASSEN PEAK QUADRANGLE
Northeost Quorler
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STATK OF CALIKORMA
THK RKSOIRCES AGKM'.V

DEPARTMENT OF WATER RESOURCES
Figure 13-24

FEATHER RIVER

HYDROGRAPHIC UNIT
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APPEiroiX A, DESCRIPTION OF SURVEYS, STANDARDS, MID TABLES

This appendix provides detailed explanations concerning the
siurveys and data reported in the main text. It is divided into three
sections, one relating to each of the three surveys, water use, land
use, and land classification. This information is generally applicable
to all bulletins of the No. ^'k series. Information peculiar to this
hydrographic unit is given in the main text.

Water Use Survey

To report the "present use of water" in the hydrographic unit,
as directed by the Legislature in Paragraph (e). Section 232 of the Water
Code, it was first necessary to locate the surface water diversions. Only
those systems which appeared to divert about 10 acre-feet or more of water
per year were reported upon. This minimum was adopted because it is the
approximate amount of water used normally to irrigate 3 acres, the smallest
parcel which could be mapped and processed by the methods used.

Ground water used for purposes other than irrigation is not
reported in this bulletin.

Methods and Procedures

Aerial photographs covering the entire unit and showing the
irrigated lands, reservoirs, etc., were used to locate the diversions.
Some diversions were also located in the field. A list of the appropri-
ative water rights on file \n.th the State Water Rights Board was also
employed. Data such as descriptions of the systems, uses served, water
rights, and water use histories were obtained by on-the-spot inspections
and through interviews with the owners, operators, or other persons
familiar with the various diversions. Some data thvis obtained, particu-
larly statements with regard to histories, were not verified, since a
search of title records and similar sovirces was beyond the scope of this
inve stigation

.

The location of each diversion was marked on an aerial photograph
showing the area. Location numbers were assigned to all diversions as

explained in the following subsection. These location numbers are used
throughout the report to identify the individual diversions.

Systems used for storing water, and those which actually divert
it from its natural course, were located. Those currently in use or to be
ccanpleted during the year of survey, and those used within the previous 5

years, unless definitely abandoned, were inclvided. Reservoirs operated in
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conjvuaction with ditches and pipelines, althoiJgh mapped, vere not con-
sidered as separate systems, and location numbers wei« not assigned to
them. Similarly, points at which diversion condiiits intercepted minor
intermittent streams, and apparently received less thaji 10 acre-t'eet of
water in addition to the primary supply, were not considered as separate
diversions

.

A system by which field runoff and/or spill from a diverter's
own operation was collected was not considered a diversion nor assigned
a location number. Systems which jrediverted return flow from another
water user's operation, however, were delineated and assigned location
numbers

.

Diversion Nxaabering System

Each surface water diversion is identified by a number. The
location of each diversion was plotted on a U. S. Geological Suarvey quad-
rangle map. Each diversion nxaaber consists of the numbers of the township,
range, section,, and quarter-quarter section where the diversion is located.
Where there is more than one diversion located in a quarter-quarter section,
each is identified by a number following the quarter-quarter section designa-
tion. For exajnple, in the illustration at the right, the diversion
T)-kkl<i/2\J-2kGl, labeled "2i*Gl", is in the
south-vTest quarter of the northeast
quarter of Section 2k, Township kk
North, Range 2 West. Mt. Diablo Base
and Meridian (MDB&M) . Additional
diversions in the same 1+0-acre plot
are -distinguished by replacing the
final number "1" with a "2" or "3",

etc., as diversion D-hkll/2\l-2ki2,
etc.

Descriptions of Surface Water Diversions

M

\

24G2 >IL24GI
24-

The physical descriptions, histories, water rights, and other
information relating to surface water diversions are given in the table,
"Descriptions of Surface Water Diversions". Within each hydrographic
subunit, the diversions are listed in. numerical order by township, range,
and section. Each location number is followed by the name of the diversion
and/or oimer, the source, the p-orposes served, and the extent and method of
water use in the year of the surv^ey. If a diversion did not serve its
usual purpose in the year of the survey, this fact is noted in the "Remarks"
column. The extent of domestic use is specified only when five or more
connections are served. Watering of less than 10 head of livestock is
classified under domestic use.
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Information concerning the water right for each diversion
is reported in the "Apparent Water Right" colvmin. This information
was obtained by interview, from files of the State Water Rights Board,
and from other records and sources.

Although the reported water rights information meets the
requirements for "apparent claims of ^ra,ter right" for the purposes
of this investigation, its publication herein is not to be construed
as evidence to confirm claims. It should not, therefore, be used in
the legal determination of water rights.

Detailed descriptions of diversion systems, including dams,
pumps, and main conduits, as well as any special featiires, are given
in the "Description of Diversion System" column. The diversions are
classified as gravity, punrp, or storage, according to the following
definitions

:

Gravity diversion - A system by which water is taken from
its natviral course at a diversion structure and conveyed by
gravity throi;igh a canal or pipeline to the area of use. Such a
diversion may have a reservoir on the stream, but the capacity
is small compared with the amount of water diverted and provides
no significant carryover seasonal storage.

Pump diversion - A system by which water is pumped from
its natural course thro;;igh a pipeline to the area of use or
to a gravity condxiit at a higher elevation.

Storage diversion - A system consisting of or inclviding a
surface reservoir having significant carryover storage within
each season or from season to season.

Systems not exclusively of one of these basic types are listed
as combinations of those types which best describe them.

The "Remarks" col\mm contains information such as the names of
former owners, known changes of ownership after the year of study, cocabina-
tions of diversions serving the same use, and special details explaining
entries in the other columns.

A brief explanation of California Water Rights Law is presented
in the following section.

California Water Rights

In California, water rights convey only the right to use water.
Until absolute possession of water is acquired by some artificiail means, no
one owns water. However, the owner of water rights is entitled to enjoy
them without interference by other users who have rights which are inferior
to his.

Five kinds of water rights are recognized in California. These
are riparian, overlying, appropriative, prescriptive, and pueblo. Riparian
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rights attach to surface water and water flowing in known and definite
subterranean channels, while overlying rights attach only to underground
waiter. Appropriative and prescriptive rights may be acquired to either
surface or underground waters. Pueblo rights are now exercised in
California only by the cities of Los Angeles and San Diego, each of which
has a paramount right to satisfy its full needs from the stream system of
waters flowing by the former Mexican pueblo from which each sprang.

All water rights, both to siirface and to imderground water, are
subject to the doctrine of reasonable beneficial use expressed in Section 3
of Article ik of the California Constitution, and Water Code Sections 100
and 101. This doctrine limits water rights to the quantity of water reason-
ably required for beneficial use and prohibits waste, unreasonable use, and
imreasonable methods of xise or diversion.

Riparian Rights . A ripariein right entitles the owner of lands
which border or front on a watercourse to take water therefrom for use on
such lands within the same watershed. However, the rights of the owner of
riparian land are limited to the reasonable beneficial use of the natural
flow of water which passes his land. Riparian rights pass with the title
to the land, unless expressly reserved or exempted from the interests trans-
ferred, and are not gained by use or lost by mere nonuse. Althovigh the land
must be contiguoxis to the watercourse, the length of the frontage is not
determinative of the rights; a large tract with a small frontage on a stream
may be riparian to the stream. But the original grant determines the
character of the land, and only the smallest contiguous tract held under a
single title retains riparian rights.

A riparian owner has no right to any specified amount of the water
of a stream as against other riparian owners. He has rights only to a rea-
sonable share from the stream — a correlative right which he shares mutually
with other riparian owners. In the event of insirfficient water for all, the
available supply must be apportioned, except that an upper riparian owner
may take the whole supply if necessary for domestic use. As against appro-
priators, the riparian owner has the paramount right to all the water of the
stream which he can put to reasonable beneficial use; but that is the extent
of his rights, and the appropriator can take the surplus.

Riparian rights do not authorize use of water on nonriparian land,
nor do they permit the seasonal storage of water. They do not prevent
temporary appropriation by others of water not presently needed for use on
riparian land.

A parcel of land becomes nonriparian when severed from land border-
ing the stream, unless the ripariain rights are reserved for the severed par-
cel by the grantor. Riparian rights may be destroyed when purportedly
trajisferred apart frcan the land by grant, contract, or condemnation, and
may be iitfpaired or lost throiigh prescription.
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Overlying Rights , Owners of lands overlying a cammon under-
groxmd vater sxipply have the right to withdraw water for reasonable
beneficisLL use on their overlying lands. Such overlying rights are
analogous to rii)arian rights, in that both ai* based on ownership of
land contiguous to the supply and the rights of each overlying or ripeiriaji
owner are mutual and correlative to the rights of all other owners of lands
similarly related to the si;tpply. In case of insufficient water to fully
supply the jrequirements of all, the available supply must be equitably
apportioned.

Overlying rights do not include use of water on nonoverlying
land. However, s\irplvis water not presently required for beneficieil iise

on overlying land, and which may be withdrawn without creating an over-
draft on the ground water s;Q)ply, may be appropriated for use on non-
overlying land. But the overlying rights are paramount, and all appropriative
rights are subject to the futvire requirements of overlying land.

Appropriative Rights . An appropriation of water is any taking
of water for \ise without riparian or overlying rights, whether such taking
is from the underground by wells or frcxn surface streams by direct diversion
or storage. An appropriator, in the legal sense, is one who takes water
without possessing rights which are based on the ownership of land. As
between appropriators, the one first in time is first in right. A prior
appropriator may take all the water he needs up to the fxill amoiint to which
he is entitled before a later appropriator may take any.

Normally, appropriative rights are inferior to riparian rights.
An exception to this is the case of an appropriation of water diverted
from streams flowing through vacant public lands before the riparian lands
were withdrawn from the domain of the United States, The appropriative
diversions or the lands they serve may be either upstream or downstream
from the riparian lands

,

Any water not needed for the reasonable beneficial uses of those
having prior rights to a supply may properly be appropriated. The priority
of an appropriative right, as against another appropriator, is related back
to the first substantial act toward putting the water to tise or to the
date of application.

Sections l4lO thro\Jgh lli22 of the Civil Code, enacted in 1872,
established a permissive procedure for perfecting an appropriation of surface

water. Provision was made for posting a notice of appropriation at the

proposed point of diversion and recording a copy with the co\inty recorder.

If the statutory procedure were followed and the appropriation completed

with due diligence, priority related back to the date of posting; otherwise,

priority was established only when the water was put to beneficial use.

Since the effective date of the Water Commission Act of 1913* i.e.,

Decemiber 19, I91U, appropriation of surface water and water in subterranean

streams flowing in known and definite channels has been by compliance with

required statutory procedure. An appropriation of such water now can be

made in accordance with the provisions of Part 2, Division 2 of the Water

-309-



Code (Water Code Sections 1200 through I801). An application to appro-
priate xinappropriated water mxist be filed with the State Water Rights
Board. If the application is approved, a permit is issued authorizing
the appropriation. When the appropriation has been completed, an inspec-
tion is made and a license is issued, to the extent of beneficial use,
provided the terms and conditions of the permit have been fulfilled.
The priority of a permit or license relates back to the date of application.

A right to appropriate water may be lost either by abandonment
or by continuous nonuse. To constitute abandoimient, there must be con-
currence of act and intent, wherein possession is relinquished with no
intent to i«sume it for a beneficial use. Abandonment is, therefore,
always voluntary and factual. In the case of an appropriation initiated
prior to 191^^ continuous nonuse for a period of 5 years results in the
loss of the appropriative right. In the case of appropriative rights
acquired pursuant to the Water Commission Act or the Water Code, contin-
uous noniise for a period of only 3 years may result in loss of such a right.

Where groxmd water and surface water are interconnected, one
acting as a tributary to the other, both are treated as part of a common
supply and users of water from either source are entitled to protection
from substantial inj\iiy as a result of use by others of water from the
other source. Th;is, an owner of land riparian to a stream may have his
right to the use of water protected against impairment by an appropriator
of percolating ground water tributary to the stream and required for the
maintenance and support of its flow. Likewise, where water frcxn a stream
percolates to a ground water basin or stratxm, the owner of land overlying
the ground water supply may be protected from an appropriation of water
from the stream if this caiises a substantial impairment of the ground water
supply. As between riparian vise of surface water and overlying use of
grovind water tributary to the stream, the available water sixpply should be
shared by the owners on the basis of reasonable beneficial use.

Svirplus ground water not flowing in known and definite subter-
ranean channels is still paresent in many areas of the State. Such surpliis
water may be appropriated for use on nonoverlying lands simply by extrac-
ting it and putting it to beneficial use. In Southern California, adjud-
ication of some basins prohibits further appropriation of ground water. In
Los Angeles, Riverside, San Bernardino, and Ventura Counties, reporting of
ground water pimrped is required under certain conditions.

Prescriptive Rights . It is possible to appropriate surface or
ground water which is presently needed by others to satisfy riparian, over-
lying, or prior appropriative rights. Such appropriations may ripen into
prescriptive rights where the use is actual, open and notorioxis, hostile and
adverse to the original owners, continuous and uninterrupted for the statutory
period of 5 years, made \mder claim of right, and with payment of tajces when-
ever such have been levied on the water rights. Absence of any of these
essentials precludes the acquisition of prescriptive water rights.

Prescription of a right thus requires that, for 5 years, the rightfa
owner either knows or sho\ild know of the adverse taking and fails to take any
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physical or legal steps to interrupt such taking. Irrespective of the
needs or demands of the riparian, overlying, or prior appropriative user,
an absolute right to only a fixed amount of vater may be acquired by
prescription. The quantity of such a right is determined by beneficial
xise. However, present use is the measvire of the prescriptive right, and
future needs cannot be included.

Riparian rights, overlying rights, appropriative rights, and
prescriptive rights may be lost or diminished by prescription. While siif-

ficient vater is flowing in a stream to supply the wants of all parties,
the use of the water by anyone does not deprive the others of their water
supply. Such use is not an invasion of their rights and cannot, therefore,
be a basis for a prescriptive right. The same principle applies to a down-
stream diversion of water as against the rights of upstream riparian
landowners or prior appropriators . At times when the safe yield of a ground
water basin exceeds the needs of overlying landowners and appropriators,
their prior rights are not invaded by a later appropriative taking of water
from the underground supply. The later appropriation becomes adverse only
when the ground water basin is overdrawn; that is, when the annual draft
exceeds the safe annual yield. Although neither an overlying owner nor a
prior appropriator may prevent a taking of suorplus water, either the owner
or the appropriator may institute legal proceedings to safeguard the supply
once a surplus ceases to exist, and may enjoin any additional use beyond
the point of safe yield. Since prescriptive rights can be acquired only
to nonsurplus water, these rights cannot ordinarily be acquired against the

future needs of riparian or overlying oivners.

The prior appropriator, lover riparian, or overlying o\mer may
protect his rights for his present needs against an adverse appropriator
by actually taking the needed v;ater before the 5 -year period has ended,

or by the aid of the coui-ts in the form of a declaratory judgment or in-

junction within the 5 -year period.

Determination of Water Pdghts . Under provisions of the Water
Code, actions brought before either state or federal coiirts which involve

determination of rights to the use of vater may, at the court's discretion,

be referred to the State Water Rights Board. Under provisions of Water

Code Section 2000, the court may appoint the Board to referee "any or all

issues involved in the suit", or under Section 2001, it may limit the

reference to "investigations of and report upon any or all physical facts

involved". Tliis reference procedure may be followed in suits involving

either surface or ground vraters, or both.

l\n. alternative procedure for adjudication of righ bs to the use

of water of streams, lakes, and other bodies of vater is available upon

petition to the State Water Rights Board, but the method excludes the

deteniD-natlon of rights to take water from an underground supply other

than from a subterranean stream flov^ing through knovm and definite channels.

Water Code Sections 2500 through 2900, inclusive, authorize the initiation of
such proceedings.
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Lajid. Use Survey

The laxid use was mapped and tabulated and then groiiped Into
broad categories for reporting purposes.

Methods and Procedures

General explanations of the methods and procediures eiriployed in
the land tise survey are given in the following pages.

Field Work. The land use survey was acccnrplished through
(1) an intensive field insi>ection of the hydrographic unit to identify
all parcels of land devoted to specific uses, and (2) delineation of the
boundaries and determination of the type of land use of each parcel on
aerial photographs.

The vmit was traversed by automobile as completely as roads and
terrain permitted. Where necessary, sireas inaccessible by automobile were
inspected on foot.

In the field survey, each parcel of land was identified on an
aerial photograph. The land use was then identified, delineated and
labeled on the photograph, using the symbol designation system described
in detail in the "Land Use Legend", which is shown in Chapter V. An example
of land Mse as delineated on an aerial photograph is given on page 313*

Office Procedures . Processing of the field data consisted
basically of (1) delineatir^ the field informaticMi on base maps, and
(2) determining acreages of all the mapped areas.

After the field mapping, the data on the aerial photographs were
transferred to U. S. Geological Survey quadrangle maps having a scale of
1:24,000. Since the aerial photographs varied in scale, it was necessary
to delineate the areas at a common scale to obtain accurate determination
of the acreages.

The delineated areas on the base maps were manually cut out and
carefully -j-reighed on an analytical balance. The weights were converted to
acreages, using the ratios of weight to acreage determined for the individua]
maps. This method has proven to be very expedient where many small parcels
of land are involved. Reduced copies of these maps are presented in Chap-
ter V of this report. Each of these maps in the report covers 7-1/2 minutes
of latitude and longitude.

Complete tabulations of all land uses in the unit, grouped by
county, by subxmit, and by the 7-l/2-minute quadrangles, were obtained
by electronic data processing methods. The acreages presented in this
report are taken from the machine tabulations. The complete detailed
tabulations gire kept on file by the Department of Water Resources.
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Exaiirple of Land Use Delineated on Aerial Photograph

Symbols are explained in the "Land Use Legend."
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Land Use Categories

Land use is grouped into six categories, -which axe described
in the foUovd.ng paragraphs.

Irrigated Lands . As designated in giis report, irrigated lands
incliade all agricultxiral lands which receive water artificially. In the
field siurvejj these lands were identified on the aerial photographs by the
symbol "i". The water supplies for fields which were nonnally irrigated
were also identified,

"Idle" irrigated lands sire lands which, although not irrigated
in the year of siorvey, had irrigation facilities and had been irrigated
within the preceding 3 years, "Fallow" irrigated lands are ciiltivated
lands which have irrigation facilities and are nonnally irrigated, but at
the time of survey were tilled and not cropped,

A special group, "partially irrigated" lands, includes those
lands which, for some reason, received less than a full season's irrigation
siipply in the year of survey.

The acreages planted to each crop and the acreages of land
usual ly irrigated but not cropped in the year of survey are shown in the
"Land Use" and "Irrigated Lands" tables in Chapter III,

Naturally High-Water-Table Lands . In addition to irrigated
lands, there are lands supporting vegetation which use water from a
natural high water table. These include such lands as mountain meadows
and certain lands adjacent to lakes and streams. This category is
fvirther divided into two subclasses: "meadows", where the water table is
normally below the surface; and "marshes", where there is standing water
much of the year.

Dry-farmed Lands . Dry-farmed lands are those lands which are
cropped but which do not receive applied water. This category includes
all lands so farmed, whether in crop or "fallow" at the time of svirvey.

Lands were classified as "fallow" if tilled but without a crop.

Urban Lands . Urbaxi lands include cities, towns, small com-
munities, and other developed residential, commercial, or industrial plots
large enough to be delineated. Also included are parks, golf coiorses,

race tracks, and cemeteries within or near iirban areas. The reported
acreages of urban lands includes streets and vacant lots. In this survey,
\jrban lands include all lands with a density greater than one house per
two acres.

Recreational Lands . Four categories of recreational lands were
mapped on the aerial photographs: (l) residential, (2) commercial, (3) camp
ajid trailer sites, and (4) parks. Recreational "residential" lands include
permanent and summer home tracts within pri marily recreational areas. The
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estimated density of hcjmes per acre was also indicated in the svirvey.
Recreational "commercial" lands include those containing motels, resorts,
hotels, stores, restaurants, and similar commercial establishments in
primarily recreational areas. Lands included in the "camp and trailer
sites" category are those areas so used within primarily recreational
areas and outside the boundaries of public parks. The entire area within
the designated boixndaries of public park-type tracts, such as national
monuments and parks, state parks, etc., are included in the "parks"
category.

Obviously, nearly all the mo\intainous and water surface areas
are suitable for some recreational use, such as hunting, fishing, hiking,
picnicking, or water sports. However, for the purpose of this survey,
except within the "parks" category, only those lands occupied by some type
of recreational development requiring water service were inclMed in the
recreational lands category.

Native Lands . Lands which were essentially in a native state
were included in this class. Scattered residences and other isolated
uses less than 2 to 3 acres in size were also included in this category.

Lajid Classification Suivey

Information as to the suitability of lands for irrigated agri-
culture or other activities which require water is vital to determiniiig

the futvire water demands of an area. In the past, the Depaxtment of
Water Resources has conducted reconnaissance-level land classification
svirveys throughout the State, More detailed and vnaiform surveys covering
the entire State are now being performed. The results of these surveys
are reported in the No, ^\ Series of bulletins. Classification of lands
sioitable for water-using i«creational development, which was not considei«d
In previous svirveys, is included In this survey. This section describes
the procedures and standards followed in this survey.

The acreages of land in each category of land classification
axe enumerated by s;ibunits in the table, "Classification of Lands". Maps

showing the classification of lands delineated in the survey eind an

explanation of the land classification symbols are presented in Chapter V.

Methods and Procedures

The genereil methods and procedures used in field mapping eind in

tabvilation of acreages of lands in each classification were essentiaJJLy

the same as those described for the land use survey. An example of land

classification as delineated on an aerial photograph is given on page 3l6

Complete machine tabulations of acreages, from which the data presented

in the "Classification of Lands" table were extracted, are on file in the

Department

.
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Example of Land Classification Delineated on Aerial Photograph

Symbols are explained in the "Land Classification Legend."
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Major Categories of Land Classes

The lands mapped are grouped into four major categories:
(l) Irrigable lands, (2) xorban lands, (3) recreational lands, and
iS) mlscellaneoixs lands. These categories are described In the fol-
lowing paragraphs.

Irrigable Leuads , Irrigable lands are classed according to
their crop adaptability and their suitability for development for irri-
gated agriculture. The time at which the lands might be developed did
not enter into the classification procedtire, except that suitability
for Irrigated aigriculture was necessarily considered in the light of
present eigric\iltural technology.

Of the many factors which influence the suitability of land
for irrigation development, soil characteristics and the physiography
of the landscape are the most permanent and are, therefore, the only
ones considered in the survey. Soil characteristics were determined
by examination of road cuts, ditch banks, and the material fran test
hol6s, together with observations of the type and density of native
vegetation and cultivated crops. Land slopes throughout the area were
determined by clinometer. Other factors such as those economic factors
related to production and marketing, location of lands with respect to
a water supply, and climatic conditions, were not considered in the !

classification process. The latter factors are very important in esti-
mating the nature of future cropping patterns and practices eind will be
considered when future water demands are estimated.

UrbaJi Lands . Those lands which were devoted to urbein iises at
the time of the land vise survey, incltiding cemeteries and golf courses
near urban areas, are designated as "urban" lands. It is recognized
that much of the future urban expansion will occur on irrigable lands.
However, no attempt was made in this survey to locate the areas of fut\are

urbein development.

Recreational LaMs . Present trends indicate an expanding rate
of use and demand for recreational facilities throughout the State. In
view of these trends and the ever-increasing population, it is recognized
that there will be a siibstajitial demand for lamd devoted to recreation.
Qliis is particularly true in the mountainous and coastal regions, where
this type of development is expanding rapidly.

Nearly all the motintalno\xs and coastal lands are sxiitable for

some type of recreational us^ such as hunting, fishing, or other outdoor
activity. For purposes of this svurvey, however, lands classified as

recreational are limited to those which are now, or may be in the future,

used intensively for (l) permanent euiJi summer home tracts, (2) cacrp eind

trailer sites, (3) commercial establishments such as motels, resorts, etc.,

in primarily recreational areas, and (U) parks outside urban areas. These

are vises which, when developed, will require water service to some degree.

-317-



Primary considerations for classification of home tracts and

camp and trailer sites were (a) physical factors such as soil depth,

slope, and rockiness, (h) aesthetic values such as view, proximity to

lakes and streams, density, eind type of forest cover, and (c) the plans

of federal and state forest officials. Availability of water supply was

an important factor in the selection of potential camp and trailer sites,

hut remoteness from roads did not influence site selection.

As in the land use survey, the total areas of existing federal
euad state parks and monuments, rather than the specific areas of potential
intensive development therein, are inclxjded in the "parks" classification.

For other parks, only the areas presently developed for intensive rec-

reational use are shown. No attempt has been made to predict where siddi-

tional park developments will take place.

Miscellaneous Lands . There are three categories of miscellaneous
lands. "Irrigable forest and range" lands ( F ) are those lands having
physical characteristics which meet the requirements for irrigable lands,

but due to physiographic position, climatic conditions, and factors associ-
ated with their present utilization, they were classified as better siiited

to remain under forest or range maneigement.

Lands which were designated in the land use survey as "swamps

and marshes" were identified in the classification survey as "Vm".

The third category of miscellaneous lands includes all lands
which fail to meet the requirements of any of the foregoing classes and
is identified by the symbol "N".
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