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A. INTRODUCTION

Animal  and h u m a n  w a s t e  p roduc t s  have  for many  centur ies  been
put  to benef ic ia l  usc ’s in m a n y  p ar t s  of th e  world , p a r t i c u l a r l y  in
Cen t ra l  E u r o p e , C h i n a  and J a p a n .  These uses have  included bu rn ing
and app i t c a  l ion to i c ; r i c u l t j r a l  lands  for crop n u t r i e n t  and soil a m e n d —
mci-i t  v a l u e .  Wi th  the advent  of w a t e r  operated wa st e  col lect ion
s y s v r n  and c e n t r a l i z e d  w a s t e  t r e a o n e n t  p l a n t s , sewage  by -p roduc t s
became less accessib le  and less v a l u a b l e  to ii-idi~adu a l s  because  of
t he i r  ]uv ~-er c o n c e n t r a t i o n  of n u t r i e n t s .  In a d d i t i on , an increased
awar er i a - i s  of p u b l i c  h e a l t h  prob l2ms d iscouraged any  reuse w i t h o u t
st r l n ien ~ c o n t r o l s .  C o n s e q u e n t l y  t h e  oo l l c ct i o n  and t r e a t m e n t  of
w a s t e  Vcci . i c - t s  h a v e  cre at ed  d i sposa l  problems of ma jo r  p r ou o r t i a r ~s

In the  U n i t - c l  S t a t e s , t h i s  pr c . h l en  cha in  was fos tere d  by s hu n t  —

te rm oconn ; :i ic - p o l i c i e s  and  a s u r p l u s of c lean  w a t er , c l ea r  a~ r ar -id
u nus e d  l a n d s  i v a i l a b i r  I )1 o u t r i q h t  d u m p i n g  of t r o a t m e n t  ~d a -~t rc s a du e s
G r e at e r  a t  N r - ion  to env ;  r : n m e r t i  c on s ;d e r a t i o n s  d u i :n  ~ hc- ii dcc
acc om pan l o a l P y c l n c l t n e  in ~ :ai lc i ic n a t u r a l t c s c u r c c’s , P u  L - i o n c i ] ’ t
abo u t  a re t - c o ed ;n t e r e st  Ii  t he  p o t e n t i a l  r eu se  of a l l  b y — p r o d u c t s  t h a t
were  pr o .- i on s  -,- cons  id are ct  t o no c a  I y s u i t ab l e  fu r  d i s  p or -a l - Thu
S t - t - a  c c - a t omic pol ic ies  ] t c  v J ~~u i -

~~y ~~ p~iud t o c o n f i n e d  e r r  is  c t
h~ i t ;- j  cpl ac d w i t h  m u c h  b :-aadc-- r , ‘ v1 ;cn~ne ; t a~~v LoseS cons ic icno r - a
of le o; i ] ;  r y t a r  r e g i o n a l  a: can  -

Wi t h i n  ‘his  o v e r a l l  c o n t ex t  , the  PS at ‘~t i  it t c v . c i t c c r  Ma ia i q~ meat
i of ~ho Cc . ;  ao of E n d ;n e u r c  ho i  b e r n  c’ arr - :  -ed :n f i v e  m e t r o p o ) —

i t a n rc -c; :or u ih ~or:~ iio ut  t h e  Unicr.o Sc a L e s :  t i i  b o s t o n  l t cg~ c n  in the
Ide ;  r i tn ick l t i ~~ -r l i s in , t he  Deb u t  P : i j on in s e - - r ~n r i v e r  ba s ins
d u a i r n n g  i n t o  Lak e  r i Ic , the  Clc~- c . a n d —  1k a o u t  Sea ice the  C h i cag o
Re q ion in s e : e r a l  w u c r s n  c it ;  -m eg at .) t h e  s.~u t d  cru d of Lake
M i r - I ni n a c i d  t i c c -  San Fr an c i s co  1? . y — De l ta  Reg io n .

Th i s  ~ po r t  p r e s e n t s  t h e  r c s u ] t L  of th e  i n o e s t i g a t i a n s  of
ext  m S  ly e  l u  i 5  s i te .s  (5 , 050 acre s  or p r e c i te r )  d . n t i t  ic -S as b eini a
su i l d i e  Ic,: n ec - c  l v i : ; ; w a s l c v ’ .u t e r  I: it t h e  ~u r u r i c i s c o  Bay — D e l t a
Re cj i ai

I — Tho  S l i d - . \ r  a

ftc S tud y Area scI c tue  ~~~
- r n  wn  in  P u p a - I T — A — I and  m a c c c

i , , S Sca  1 uc ‘0 , u O O  ~: r o c ’  rod . :  j i c c  ~
- t -nd ~ from th e  0- acade

Ida i r t u i n i :  ci  t h e  n o O n  t i  ‘ u c up t . J r i  ~- o u n ’ i : n s  in ; i h c  s c u t h

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~
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fr om the  S i e r r a  Nevada  M oi n t a i n s  in t h e  east  to the  Pac i f i c  Ocean in
the w e s t .  It  in c ludes  39 c o un t l u s  and f ive  hy drolog ic sub—reg ion s
h a v i n g  c l i n . , u t . s r a n g i n g  from u~id to m a r i t i m e .

The w a t e r  r esources of the  wes te r n ,  slopes of th e  cen t ra l  por t ion
of the Coast  R ang e  M o u n t a i n s  ar i d of San l r , n c i s c a  Buy and i t s
p r i i - i c i l a l  t r i b u t a r i e s  , t he  Sacrac o nba  and  San J o q : i i n  R iv er s  , have
s-app or tc :d  t h e  d e v e l o p m e n t  c f  One at  A I t c i n a r  ‘ S m o s t  p rospe rous  : i -d o n s
Th i s  pros p e r i t y  has  been cuch ieved l i t ;  I t  i cm ~ q n a t i v e  S e c t ]  opme: -i ’
m a n a g e m e n t  and u t i l i z a t i o n  of th -30 v~’ a t &c r  r e sources  in combina t ion
w i t h  C o n t i n n  Ic -u g e x p a n s i o n  of la r d r :n c ’ c  r o e  use . The San F r anc i sco
Bay — Delt a Reg ion h a s  become on e  ot t h e  f l - a c l a rq est  m e t r - oi c l i t c m r,
areas in t h e  U n i t e d  SL~t r s  -

The w a  1 c r  r e s ou r c e s  of t i t  S tc : . ] ’.- Area n u p ; K — : t  a ] i ~ gc and
hi g h l y  s u c c e s s f u l  ( c :  - c or n y  base: : o n lId 1r; ;r ; - t u o r - of over seven
nt i l lSa r acrcs  of o p  ra ~i i t u r u l  cc; ’ r .  The  t n i  u t ’ u ar o r 15 n - - n o t e d  to
grov.’ t~ c about  n i t ; :: Wic n ic y :; P t i e  yt  a 2 O h C l  :1 a d o q u a t o  v ’ c r t ’~
supp lies can ho d;’;eI oci . The -aS t ra l (O~ ‘ C r i C a u i ) O f l  01 t h e  c’ cIdity
of a v a i I a l . !e ~- . - te r , pai t ; ; - u  t r I o  p a w S : :  in  of ~~~ ~
t h r o u g h o u t  t h ~ ~ L: :l-1- i h r a r . Li ar ‘ a i d  u s e s  of . .p s r r : c c -

~~- I i lC c s -a nd
S c o t c e n t r a ud r a t ; :  ;i f 1 ov - s t O ’ ~~ l ow e r e d  t n c ’  q u a l i t y  o’

w at e r  ova hi hi  cc t o  rca ny  d a ; : i c r ;  P a l :  1 :5 :15

M : i n t e c l u ; ; L .:c of the  c x i s t i n g  liv ;:]  of p r o s p er i t y  i t ;  t : c ~~i ci ; ’ :!:;
wi th  f u t u r e  dc ’- r e ] opmcu i t s  w i l l  r r ’ui - ; :e  C o n t i n c u  c:g 1. c : ; - : ’:e  of c ; n
imagin ative r c r  o u r u c  i ]~~v e l op r n e n ,  arc S n i c n a q c u 0 0 0 ’ a c t i v i t i e s  of t h e
t O t S  t .  Th e- ‘ c u t . ’ c a d  a c c l  Colt et; pa adi eq cr1 ; lie cc r o e :  a f o r  corn C : -  -

k ens i ve a ::d in  a i~~~~ ] Ii ~-e n c -v conc.r i~~5 j~; I e S t  -c d c c c i  i . n n j c n t  and
m u ;  in c- a r - u t  c l c u ; i \ ’  d . ’r n a n d  h i t  ‘c oy ’  1 : u g r . l : r o -  - Id - c : a l : ; t ; ’
t i m: fo : v c i l c r s not c-~~c :cc b ’ ;c : :  c ’ i t h i u :  t r u - t i  c - i  :a ::ocl c ao
p ; o gr eu ;u r c .

; . rno ; icj  t coo t ’ vu  u -c : - r~ I h o c , a a a v i -  . S ;vi th p o i  : : d  a a a;:
im p n i c  ‘ c :  t u i r  en v l r o r : . - -. t . T c  a-aP r r e c c e c i  ;i - c c of ft-c c F r u e c n ~co tb .
h u t  S - ~~i r i o t :  c~ id S u n j - c i i i n  I ‘cc- s , an d  t h e  R I t e  s r c a ; ’ - ;t m a n y
urn q yr  . c - - i - n  c c  cc c - a  • i t  a )  c ’tc c ’  c rc ’ S iii r ’ - :j  u - a  . 1  a;::: ‘ i i  ion  a! a ’ - - c
Fr i t  ( ‘C  L I O n  rI  lb 050 r ( .::;ou ; ( ‘ i o .  .1 - c c ci -u ~i ~i ce nt  ‘ r : wi ~ , t  i~~; I L -

e f I u c t u a c I l ’  fi~:n O ; e  0. r S t t W i t C l t .  i r m  ‘i l n on aes

A c .  i i .  t h - - - 5 - c ; r - : ; c i j t j r a ,  0 1 c r ;  b i bs  C c , i t ( - ’O-  H- : ; ,  L i C O  - i i  ‘ Ce’ , ,
r e f l e c t e d  h o  r . ‘~~i i ; r , u l  , - t . - ’ e - c n N  ioc :- 1 , - I d i s  o t  C
]‘: ca ’t r 1 ‘: , I -  - i i  a . - - ‘he  1 - ‘ h i ’  - - I ‘ _ u ; , — ’ a cc ’  :; - - — ‘,  1 ~ u i  c i ;  - 5 - 1  I )

y j . c  cc I c -v u t crc - t i c  to  5’ -o. H , ’ :  ;~~
- ‘ -, - i I - a  c i : -  h . nS . .o  - - . I:  i a c-~ ’~ - I t .

Ic’ :  to ] : u . : u o , - ; : S .  u t ica: :1 .~~;~~ ‘ : ; ~ u l  ~ u~ l c iS u s , t l . -~~’ v t  c c ;

‘ 4 .
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as a resourc e p o t e n t i a l l y  s u i t a b l e  for  d iverse  uses  in a va r i e ty  of
loca tions . Cons i d e r i t i o n  of was t ew a t er  as a u sab l e  resourc e r e f l e ct s
an a t t e n t i o n  to economic and e r v i ,”c”,u r n e n t a l  ob ject ives  w i t h i n  the
context  of modern  c o mp r e h e n s i v e  p l a n n i n g  g o a l s .

C o n t i n u e d  e f f o r t s  to r a i se  the e f f i c i e n c y  and pe r fo rmance  of
present  w a s t e  t ; e - t t r f l t ’ c l t  processes to m eet or exceed rc J ec t c ’Q  wa te r
q u e l i t  v s t - t n d - rda  w i l l  r equ i r e  s u b s t a n t i a l  t a c t  emer ts in c a p i t a l ,
o p e r a t i o n  and m~u i n t c r c aince c o s t s .  Pr :or to commttment to these costs ,

e va l u a t i o n  -; -t a -wide range  of a l t e r n a t i v e  w d u s t e w d t e -r m a n ag e m e n t  and
t r e c i t , p a n t  sy s tem : ;  is needed . On,cc of the  l ea s t  explored of t hese
s y s t e m s  is use  of the  ear th s s a i l  m a n t l e  to accompl i sh  w as c t c ’v , ’a ter
t i c  . t f l i C f l t  e lj c c t i v c ’ a cqc ival at  or superior to those c’-cic:c :oblc by the
i;in t , i l latico : and O j O  r : u t t o m ;  of sophisti cated udd;Poas to c c r c v c c t r O n o l
t ; c - , i t ’ c : r ’ t l t  p l a n s .  I d r h s t a a i t ; a l  Pt , c ’ t i t S  , r ep resen ted  Pt ’ r e d a c t i o n s  in
wan cc n i t  ::;e ’t;t cost s  , racy accompany sucic a st a t c-ri ~. Of m aj or
r o t e :  ‘— s are ,uI; c o the additional Li -an ’ . fits which may accrue to the l~ rid

tea Coo - 
.~ a i c c : ;  m~ised picoduc tic ’  i t - a  arid iF :  e additional :;r i p c r ; t u r ;  i t :  u s

f t  f u r t c u e r  y ’n-. - , : v  a r i d  l e - u ; ’ - I i c r : l - e a s e ol Ihe c’,- astic- .’,- ,.u:c- r .

The a ~- c ’ ; ’ t  ~ . . u s I t -ow leo t i  use o I l e r s  a m~uncHc r of attr acti ve

opl art i ni tit 1 nr ‘ : ; ; - r r c ’n ’n c - t c t < ~ l e;hu ;,ccment. Mox rnun; use of t i n t  c~~al
t~~ - , -o , c - ; c : l t sh  p -ar c;; y i;\fl of r - : a s ’. ,ov a ’ c ’: co in 1ce . ’ph ~~ w i t h

t h e  go .. ’
1 ‘ u , - ’ - : ’ icn t  of oh r~ a: . o ; e s - -— a o , Idnd and •;~ u t e ’ : — — a s  a

a t  a l  r e c i r c u  l u t ~~S t  s y s t e m .  Opp ~:r :cc n i  t i c s Id; c - r ;v i r o n men to  1 nc . - iu ’ f i t s
in : . - l u d e  a c  r e l o  t u e  Oi  ];‘ s ’rl tl t cccacc;cc ;ttcci hiqhuc’ ; q c 0 l i t v ; ’a t e r
í a -  . 1 : ’ a f a r  H . c N c r l ev e l s  ., U S ;  arcS the c-l irn ina t ia :c of env;r :.t , ~
cuis - u c h I ,’ u ; u r l c a r : uhic ’  ov c io f t s  ot existi ng resource :; i ;~ co u t o :
dc. f r o i , ’nt  , lUu ’ u S

2 — I :  v r o r i s  Vt ’ - , i - -s

In J u l y  1~~7 I  , t h e  C a r t s  of °n ’r inec - r s , S o r t  l’rn r :isco Dis t r ic t ,
a f i . ; a c h r l c t y  repor i t i t l e d  “ A i c : — a n , u t i v e s  ic - n ‘S . n a g m r r g \ ‘~a c i r —

1, l t r c r  in the  ~an  Fr u n u i : ; r n r  P p  - in S  5 ,u c r c l m ’nto — Sari 3-aaquin Del ta

Are- u ” (a -f . H ) .  ‘l ii i ’ o b j e c t i v e s  c - f  t h e  s t u d y cod e:

to con s ;ide r  t h e  p r o b l e m  of r . ’ . c u r ’ n o l  c v a r c t c —
W a t e r  n a n : i q ’ - c n t ;  to I m i o c - s t i g a t e  t I e  -. ppc ;r t u i r O ,-

1: c i t’S  1 ‘y c - - c  l : r m r ~ I - c a  c; c;-~ ~ t i - I  ffl3fl cii  n e a t; a u -
ic  - x p l o r ; -  t h -  nec - .) V’; s nhs c a t : e : c ’ I f lO le
uP- i  I I  c~ :; ‘ , ‘ ‘ I  y (N t H ~‘~~)I  g 1 ]  ~,m

.

~ 
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The conc lus ions  of the  f e a s i b i l i t y  repor t  h a v e  set the  s tage f a r  t h i s
s t u d y  to i d e n t i f y  ar i d  e va l u at e  spec i f i c  land s i te ’s  where  secoi d , i : ’~-w a s t e  t r e a t m e n t  p l an t  e f f l u e n t  c o u l d  be c o n s t r : c c a t i - ’ ej y  a p ; - l i e d  in a
m a n n e r  t h a t  would  not  e r t d a n r c ’ r  a n y  c f  t h e  p ar am e t e r s  of enviro nmc-ut -~i
q u a l i t y  and could , in f a c t , enhance  the  u r i v i r o n r n e n t .

Over 130 land s i r e s  in C~~!i f o r n i a  - t I e  now be in g  used for v,’ c s t e —
water  r ec l an ro t i on  a nd t h e s e  s i t e s  p:’ : d u c c -  an a n n u a l  v o l u m e  of ol o u t
4~ b i l !i o nr  g a l l o n s  (14 0 ,000 acre— fc c:t tier y~a r )  of rec l a imed w a t e r
(Ref . 1) .  Seven teen  of the se  S i t e s  i i  ~ loc al , : ] in the 1 2 —C o u n t y  r~ay —
Delta Region and 70 ~i;c loca~ed i n  t h e  corabi rca-cl S luSt’ Area of th i s
report  - ‘1 h u s  th e  concepis  and a , c t h o d s  of eppl y i r i g  ‘-‘-‘ us te -w a t e r  icr lu r i d
s it e s  for  r e c l a m et c on  p - :rpos ea  d!re cot ne” - The scale -c f th e  ap~d ic a—
t io r t  c -nv i s  icc ; ccl an d  t h e  rca ic ’a, r 1 C ac t--a ; or :  in c-d c i ch  l a n d  U p51 lao  ion
of was  t ec - ’a t - o : has been s t u d i e d  1:: t : ;  i c  c’ ; : c t  , I ; ‘ .v c- v c ’ r , c ’xceed t Id-
scope- s c f  any  p r e v i o u s  s iu c h c-s

Id a n y  s t u d i o s  of prop er: i ’ S a r c S  cc ’  r i s t  uuc  0 al w a t e r  i c - s o u r c e
dev e l nt :nec ’ t r c ’e) cc -ts h a l c ht ’ r ’ri c::’, ic t t i  Ito - S L : : ’ F y 1it~ a 1.;  cj a :  c e u s
federa l , s t ; ’ c , r r q i onc~I o t t - , i l o c a l  . q c nc ic s . TI - ese i c - a - n t ’ ;  3 . t c :  i t - ”- ]
in  or n e a r  a ny  of t l i i ’ seC--ate ’S si t e s  a r c  c l i r ; c - u r - c:ecI in  t h u  S i t r ’  I h e i c i t i -
ca t ion  c , c ’c c i en  f t h i s  roo t . ~~~ ; c ’ ,-~~r J , , : ; i f l ’ ’,-- Of dat a  f~~ :n Ft c -ne
s t u d i e s  r c r n o ’~ f : ;- r ; i  t c i l I i : c : c-d r e  c c :  t i c  c n c ’ - c c - - ’ r l : - I d t c-d f i C s .
A l t h o u c ~h a c o r i s uj c :j h l e  I r o n :  ‘.c 15 t c : - O l e -  in  I l l S  ) ; ‘i~ ’ ( ’ c c t t c , , t  i r - ~I to  g u t l i -r
all  p e r t i n e n t  c > c t c - t ; n . j  d a t a , t he ’’ ao ’ a- a ’-. - less pr o:1c1: c i - F  a r i d  lc ’’~s
r e a d i l y  u c c c s s i l ’l ç  da ta  ‘.-,- l i i c h ;  h O v e -  ‘ - - t l ic e’ n used .

~~~~~~ en e—rcul S~~.a ;-  ‘-p c - ’ .

There arc ’ ex tens  i’~a- h ind a r e s ii ; t h e  S tudy  u 1 a wh icu i , a)  1110:: oh
r e q u i r i n g  long  cc : v e y in c c  f a c r l i t cs , m u s t  i c  c ’ c i n S r c ] c - i - c ] as  ~~~~ cu - c l
s i t n s  for w a S t c ’- a~~i ei’ a p t ; l i ~~a t i ~~n .  F r o m  a p: I c t i , ; , )  S t . u : 1 c ] ] a ] c c t  , n oc \ o- - -e r ,
onl y a l I c c ’ i t u - d  f l c ; n : l ’ e  r c f  s it e s  c ouc ) d  be n b c ;  r c c a , c c u i c c  L L S  0 , r 5 i L i r s
and it w a s  n r a e s S u ’y  I )  i d r n t i f ~’ !1 Se a l I t - c c v h i c i r  110 r c p r c - : ; - r c t u l i - -:
of mu ch 1 c r o’; a r e a s .  U s i n g  t l t : : :  ; i ; ; r c r o c - h  , o n- s w ’  f a c t o r : :  : ; c , - r i  at;
u n i t  u ; r p l r c t , t ion a r i d  a~- ’-c iv~’ry  r i t e s , ci n ct costs a i t t i  ‘, t , ’ r ; t ’ U l  h e ’ : ; ’ - ’ i t s
c o i l  he m ad e  to - u p p l y  w t t h  c ; u ~acO I I c , l r f u c , u  i c - u  I - c t ’ : ~~ t h a i ri~ r e  r c c ’ t
se lec ted  f t  t h e  more  d e ta i l e d  s t u d y .

A sc r e en ing  m e t h o d  i ; - u ~~eJ cmi  :-:~c 1 u r ; ; i on ~u r - y c r r t - a r : i  w a  l i d
to the  70 , 0 0( 1 s qu a r e  m i i i . St  •J” A t - cu - e — I i m i r c ’ u- a I a g e  p s Pa  - of
a m ’ i  fo nt f c c r t h c — :  c , ’ r ; s ’ c t c - r , , t r  ‘ I - i  S r  a . T h i s  C a t e r ‘ c ~~ c ! ’ ~~ ’:r- ’; 5
ru ’s : ) P ‘ci in  t I~ - c - I  a i f t c  ~~~~ ‘ - .~ - c —~~~c ;  - - r 

, - h a  H
si t ’  r, w e - r e ’  S i - c ’  ( ‘ 0 , ,  f - . ‘ , t ( 

~ - n1- • r -  , i ’ .- 0 • r : :  af  i . t . t ‘ - ‘ ‘ I - O , e , ; c , 1 , ’ ’ , ’
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qual i t i es , a c c e s s i b i l i t y ,  soil  s u i t a b i l i t y  and other  com p a r a t i v e
advantages .

The nine represen ta t ive  s i t e s  selected f a r  f u r t h e r  e v a l u a t i o n
represent a bro a d range of a l t e r n a t i v e s  far ap p l i c a t i o n  of wast ewatc ’ r
to lands in the S tud y Ared rather than j u s t  the lowes t  coSt a l t e r r c c t r v c ’ -s .
Four of the s i t e s  se lec ted  (Si tes  5 , 12 , 27 and 13) ~-c’ r l l  p r o P - i t — I t ,- Pc
more expens ic - c  t o deve lop  fro:o t h e  t e c h n i c - i l  e ng  in c e r i r l g s t a n dp o i n t
bu t  are expected to p rov ide  p r l m n ;u r y  rcc ’no :cuc b e n e f i t s  to t i l t ’  l a t id  w i t h
secon da ry b e n e f i t s  to the e n v i r o r : rt r c n t .  Three  s i t e s  (S i t e s  4 , 18 and
2 1) were s e l e c t e d  to r ep re sen t  t h e  opp or t u i c t y  f- a r ~~‘: in ;a ; - y e n v i r o n m e n t a l
e n h a n c e m e n t  c c i t t :  :c a m e ’  s econdary  econom ic  b e n e f i t s . Only  t c - ,’ :r of t h c ’
si tes  (Sites 28 and - 12) were  s e l ect ed  hec:aurse they are near major
w a stew a t e r  sources and  t h u s  w i l l  approach  a n t i t c - i t t c : mu cost of develop-
m e n t .

The c h a r a c t e r i s t i c s  and d c s l r i h u t i o n  of each dominant soil
assoc id r i ; n o c c o r P u i g  in t h e  n i n e  s e l e c t e d  S l I t ’S c’c c” rc ’  i d e n t i f i e d  “r i i d
v e g e t a t i v e  c r a v e - c  a’ r e - c - ’ c o i ; - ,c - :i u-S I-: ; c- c c] ;  - The t o i l :  a c r : c ’ t ,~l C i i t t  a - c i t ’ s
of c’eget,i ti’; ca-arr r c cor : i : r :en d cd  Odi ’ fore-c; t in or  I t h e  c- t e e n  up ) a ndr
r a s t o m e  g r a t -  ~c s on t h e terr a ce ’s - u r i S  u p l a n d s  - cju ’n er~u l  c r o p s  on t h e
b a s in s  ari d u l l u v t a l  f - i n s  , a nd r c c : u r s h  t ap e  gr as ses  on th i -  ~r l l r ’v i , ; tm f an s
used b r  h i ’ j l r — ; ~ te ap :~ I i c .. c c i o n s .  Three  l i n u t i c i g  rate ;-: of ‘.d’Os ’i ’~-d ’d t e
app l i ca t  0 ‘a ar c  g ve’n as 1-cr ] iO ’~’5t

Soil ap p l  iv a t r  c c ;  and  n f l  I t r a  L i o n  c a p a c i t y  11:: P
2 .  V e g e t a t i o n  si .r r ’ ,- i t ’ , u l  l i m i t
3 .  \‘c — r c - t o t i o n  n : c t . i n c r m - ; c o c - .’th  l i m i t

The re ’s c r l t i n c j  ra tes  of ~c’a icr r e c o v e r y  a r d  g r oc: r -, - . r w a i - r i c  ct ;~,r  gc
are presented f a n  t i  lee o l t er n - i t  ic’ e e’om] .r l u -  t ce r ; s  of l a n d  us~ - ac t]
wa: :Lc ’cd- , l t t - n  ~c p p l i . - t t i r ’ rn ra tes .

P o t e n t i a l  r c a ’t h o d s  and p rob lems  in developi r:g and m ar ; i c ; i n g  < i

t y p i c : u l c c ’ a t u - r c - : u ’d of a s i t e  v~ere i i c ’~’ & ’s ’c i g a t c d  as w e l l  us  p r r T h a i : l i -
r a nges  in U n i t  ar e ’U cost s  and gr o ss  crop ec o n o c tu c  v a l u e s

A has -i i n c  e n v i r o n m e n t a l  ‘, s : - c s s m e r i t  of f i s h  , w i l d l i f c
o,a - u e ’ - r t i o n  a r c )  1 r ’a h l j c  health i - u s c - i c - n  , i v . u i l a h l e  p u b l i s h e d  dot ,a a r i d
j u d g r n en i i ~’ w  ,c s  c , a r r i -d n u t  for  t h e  r ndec t ed  s i t e s . F ’ t u c ’ ’ -  ‘-n - -or  ‘nr n t ’n ’ , u l
stud i o : ;  r e - q u i t ’ ’ ’ ]  and t h e i r  r e l a t I v e  Lrn t ’o : - t an cc ’  c - - a re
i den t . J i ed  f cur  ‘‘ a - ,c5 f t h e  í ’ i t t s .  3 n r u c  of the ’ a - i , ’ ,al;vi ,cus c h 1 , ’ , i c ’ i  ,c
in env i ronn c’r ; t ~u I a O~ d i tj O f l s  cv ith f , r ~ i: c ’ c ’ we s tew- ; Fec  a ppl  i c - , u t i o t  ~e t h e
s i t e - : ;  ~:rv i d e n t i f i e d  ,-‘nd , w h e r ’ ’  ne - h - u , r- ot - n t t - u !  r ’ i O i c m , i t i e u ;  Id
u r r d e s i r a b l e  ( ‘ l O o t s  1 :-; d ir -c u s s e d .

A —
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4 - Technical  C on s u l t a n t s ~

Recogniz ing the need for spec i a l iz ed  exper t i se  in ~ local
experience in a w i d e  r an g e  of e n g in e e r t n q  and  e n c - i r o n m e nt a l  ~reus ,
a team of Sp ci a l T e c h n i c a l  C o n s u l t a n t s  c- ian orcaun ized at  the  o u t s e t
of th i s  i n v e s t i g a t i o n . The c o n s u l t a n t  t eam wa s  composed cf t h e
fo l l owin g :

C o n s u l t a n t  T e c h n i c a l _Are as

Genera l  C o n s u l t a n t
P au l  H .  G i l b e r t
H a r o l d  K .  Cre ”— d

K enne - 1c’ Y n g r n c ’c r s , loc~ Wate r  Q u a l i t y  and
R~ r h a ’ r t  hI  . Rt ’r - i r ie ’c i”  P u b l i c  11 c-oh  Cc
Wi l l  i , ir n A - Andc ’r : ;on

l L r r c ] :  n t ,  lec i f l c c ’ , e’ sou c nd~~~~~~~~t a  t e~ Geol o-’~y and G r o u n d
l~i c i ; - i : ’c] I-;. I l a r d r c c a  \V ci t t -r
Fran]; C - I3oerg er

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Fish , \~T i t 5 1 . f r  ~ rcd
C h a n l c - c c  M - H az~ -l i~c’crec,i t i o n

Sar i Fr . mci  Sco I’ ;;’, ’ P1 a c c : &  - O v e r a l l  Env i r o n n ;~-i ;P -uI
- c Analysis

C u r t i s  1~ . N c- c ’cconlcc
H e r b e r t  L .  M a so n

Ja n c  s \ V .  fli r c j - u r  Soi ls , Ve qc ’t ’ t i u r ; , Tc- ’~~ter
James N . Lu I h cmi  Q u a l i t y  and 1’ ): ~i i  i;~~ qo

Ston e- and A 55: nc l  c i t e s  Fores t ry
Edward C. Ste rn ’

Rober t M . H og a n  G o n n i  al  he ’ - ’; e’- ’~’

P.  H . M c G au h e y  G e n er a l  I, -’:j c”,v

The c o n s u l t a n t  t -am p iui ~~c ’ i p u tc ’d iii  t ca’ a’ c t - : ;~’r ci l r c a  - -

- 

uu ~s d,rri , u- ~
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B. ~ VAI! J ¼BLE ft’~~~TLWA ~ ’hl- ,

1 — Present _ a n d  P m ’ cg ectcd ‘5, a t e c - : r : t c  I b l o w s

The prc se c .t  and pm o~c -c’ I c r - cl a .‘ r ’- r a r g e a n n u a l  I t o - c s  ui f cc’ -” , :  te’ ~- ; a t er
fr om ea ch of the I c ’c :nc - ,t ac ’s  “-f P e -  F~t cu d— ,- Area - r e- give-n in ‘h ’ aP h e  I I— F — I
The tota l  r c m u j e c ’ c e c ]  f l ’ rc - : ( 1 . b bil l ; ; : ; ;  ~al1on ~ t e n  day or a h o u t  1 .8  :‘ni l h i c ” : c
acre—fe e t  per year)  in - su f - a t - an t iel , a r i d , if col lec t t e ’S at  our : 001:0 , \‘;~ - , u l - c ~
provide a si -  r i i f i c a  at contr c  b~c P ;u r :  to Cu l ; f o r c ; i  a ’ s t o t a l  c - o ’ er n-.

Consid er en  t ’ ’ t  - ca l  ra te s of c - ca t er  - a t t i c  z-j t i o r c  , t he e- at ;  n c a t c  0 —

volumes of v ’a st ec~, a t e rn : or ;c ’c i n , ,:t : rig i n  t i l e  S t ; c d v  ,-~-, :ca in t h e ’  ‘,‘c’ . c 20 0t )
( 1 . 6  m u l l i o n  c ic re — f ee ~ er v eca r )  v:~nu ltc :~ r - ’,!” 1 t ,  en ’, t o  ~~~~~ c c  — - a - ,-- c ue -
of d-;e fo tm l o w i c i g  t o - c s :

c .  ihipply r ’r f  a r , c ~~c , r l  c r c :  - - F i a t  ‘,-: l u ’ ;  d c - c -  cd c -f  b - ’ - ;v’cro c~
300, 000 a c t )  600 , 000 l a c e s  tc- f ,u ,cn; c u~t curul ion:. .

h.  l ’ :h , ’ ;r l  y c f  c u t  f i c i - : c t  ‘ i c e  r s  v. V r c - n -  - a I t ’ ,- ~oi- a no ‘ , : ‘~ i’ - -f
l - - c rcp- ri,: m titc t r ’;.o i corc .ple :. -s a: ’!: ~-os-: i ’ of ] ‘ :g l i  c - c a p - ,
l r I - : c ; l s t t : c c s .  Or i c  c c u , - , u  c n , ] - ,, c t ’ t i c , r l  t i c , - c c c i t ’ ]  b e
coo l:nq v, c t n r  :nr 60 , 0c f 1 :c :e’ l ,i ’.’, . .- t , ,  fec t h e i r r u t  g c , r- :~~~:a:
c a p a c i t y .

c. Sr:r p l’,’ -of Pie ocn c ;u al n ’: c’ l c i r ’ e u ’ .e’ - -
- f  3C ’ r ’r , W l ’  c c - c c - c ;  - ‘-1 c . e t —

l,cr ;0 - ‘ I C -  -- , r t : - , : c c  f r ”  ‘ ‘,- cPcc hit” .’ ’ , user) f c ~~ c ” a ’ ,a , , c r c o
1, ncr I c ’ o d o c ’t c o : .  - - F

d .  F r - h a r ’c, ’e t , —- c — nt of b - - t o - r u 0 . 1, a r c . ]  1. 8 r : , l l t i i - c ,  o c t e t  -‘ f
‘ - ‘c Cc - ‘ [ i v ’, ’ y r - - c t  O t t  , ‘ - a C l ; ’. c : :~1It ’ \ ‘ t ’ O ’  ft Or “P i’ , 0-  ‘

-n r e t  t h e  ‘ c ; c ’ . i  0C c i-p c _ f t h e  l c i ; r ] : - c a  : ‘ - I  t i n  tao
3 ;u U  ( m a  t i nc i  ‘ , p ,-

~ -c,’ i l c l l i ~c Ci~

F i r  ‘ - I h e  P e ra  0.  - t 0 - S . ; l i i  or, a c m  c ’ - ~ f eet -of - - - c r ’  ~ n c r  cc i l y
icc ’ t i ’ . ’ a u g  c u r - u t ,  c . ‘c i” ~~ t l (  - c , ; in  a n u : u : t  ,ec of cu - c - - er : t O T
I , ’ ; r , , t , - - ‘ - co -u a ’s t o  C - - ‘ n, ft 01’ ‘‘  - - . , ‘: “ - a -- ‘ - t i c  C- ‘ c n n i l l  lii C - n -  u n
LI ; : ’ . a - r r  e’ ri ’ , - ‘  I - - - - ‘ , t r : -  ‘. , o , i l ’ c  ~crr ;e : i  - —S r e t - i  n-ft 1~’ :0
C~t ’u ( .~ C ‘ c c c i  F r ; ’

1. f ’ 1; ‘~~~~ - -  ,— I- : : - c l ! c c i ;  u - i c - f t c , - : . c-~ ‘, - c , t e  - - • - ‘‘c’i: r , l h - ,’ Ic- t h e
- , , i , , ’ , ’ ’ , , . c c -  - -  ‘- ‘.~~ ‘ 1 ~~u -- ‘ - — ‘ - , - - — - ‘ , c - - , - a ’,  ,‘~ ~

. — - ‘ 
, en ,

- ,, , - r ‘ ‘ ,- r - - - ‘ r - r I  c i ,  c c  cv’: ‘ c - mr - a ‘ci
c - I  - r  ~- c -~~’ c c  c . - ’ - , - - - : - h _ - - - c - , — ; c -  r , . —1 F- dr — l i - , ’’:
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Table l I — B - i

PRESENT AND PRO J ECTED MUNICIPAL WASTEWA TER FLOWS -

Present Projected
Average Design Flow for
Flow 1/ Flow i/ Year 2000 .~~/

County (M CD) (MGD) (M CD)

San Francisco 120 166 130

Sa m ’, M a teo 65 91 98

Santa Clara 160 200 3/ 350

Alameda 126 296 208

Ma n n 28 37 £0

Sonorna 16 19 45

Papa 7 14 21

‘Solano 22 67 71

( tr c : t u , ’ Costa 61 87

Yolo 14 15 40

Sa cr amento 80 127 1 hI

San J oaqu in 34 611 77
[-  .- .--_-- —.

~~~~~~~~
.--

~~~~~
-- — - -- - .-- - - - -

~~~

To tal 733 1087 J 16 08

NOTE~c :

j_/ Fr om “ E xis t ing Municipal Wastewater Disc cargers li t the 12—County
San Francisco  hay  and Sacra m en to -Sun  J o aq’: n  Delta  Region , ’ Ccp - :; of
Foi t~; cr c-er S ( t a b u l a r  d~ .r o)

2/ rrC~r n ( a r e t a ] ) O i ’u ( i -  c cc  00 111 Co ps i ,-I F a i cj l n c - ” :r a: Z r r r ~ l lOt :o~ , ) on ccn:t’, t y
pour u I . i  t ’ n  p ro jec t  ~c : ,

~~/ r ;~ 1U~ e r t i t c c , r - ‘ I -a~ . , , c c ’ . ‘ [ c L .  - c - i ; .~ c cc- :j . ~ - ‘P 1 ,  1 , 0 ,

P — -

- 
. •
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T[;e p iu ~~’r ’ t u c c i  w a t e r  -~ c r u n F i t v  e s t i m ate s , g i v e n  in Table 1 1 B 1
are b a se - i  on t i e  t re : c d : ’c  c r1  c’e ’ce r ul  p a r a m e t e r s . r o p u l a r  c _ -fl f o r e c a st s
land use pr o c - c t :  u-c , c i r 1 1 :~.’ 1] J t e  ;r -u c i u o t r ; a l  ~ r c r ’ a - t ) i  and  ch~ nac ’ s in
i n d u s t r i a l  pr :’-cc:- a c e ’ :: and  c’- ’j :  t ea -c a te r t r e a t m e n t  t echno logy are  a l l  fa c to r s
that can n ; - ’c r h c c d l - I  a f f e c t  th e - ’ , a1 i ~i 1 t /  ‘‘I t h e - n e ’  e s t i m a t e s .

m c i  ea c- c ’ s in  t h e  pc -i  C a t t i t - 1  h ouseho ld  c o n s u r c u n t  to r i  of cc’ at cc  wi l l
pro s-a bly c’ . ‘i i : i  c c  c c c - . Gre a r e - a  u t u  1: c a t  ia -r i  1a f l a b o r — c  a vi :;g t ic  me a p p l i a  ;;ces
sue]  as u : r L : m c u c p i c -  c]-p :es - -,n c-hc’ rs , d i sha -~aahc ’ c c.  and  boa 
gr ~ nder s a’.: 1 1 or ~ tc . cc n- e at e r  vo ) tac os of a’. ,; ter , -Set ci — c e n t s  a r id  o r j u  mc
w ast e  l o c c d c  in  sc- ”.~e~e .

• p i n t : ; :  i n g  cie - .’ ic~~tz a rc- a ’-~’ ~i ) ; P [ c ’  — ‘ - b - i c-h could s u h c ’ t c n - -
t i n i l y i C . ’ uCL ’  c a ’ P , , c f l  e l e c n u e c i t  s of r ;0 , ,5 f t 10 1 1 c - , -c ter a - a c r e - . The Fc ’ it : :  c c

c i a - c l  cy~ ’ l c-  c - - a I r - :  n - - i -  - r - t  e u c : e s  ci 2 . 5  c b : - l ] u ’ n  i l u s h  fo r  solids an d  1 .2 5
cia l l o ru s  P r  a r c t i c ;  [ b e -  uc ’e rc ~- ;e  f i c~:h t r Ot  vo lun .e  In  vu -he r r  i t  l ess  Lc ’,n
t h r e e  ga l l o c :  s. - , c - . - :’i ica fa c t  , nc - n- i c’ ’ :  r i t re  5 t i  6 ~ a U , urc : f . .a C a  t ’f l  CISC.

Tire  v o l t c r c : ’ ’  f i n d c - :,tr :ci l ‘,‘, ‘ ‘ aV ’a ’,’ t e r n -  c-ar ;  he c ’a c c t :  r i l e d  i r ’ ,- n c u , :c
(; f ‘,‘~~11 , t C \  d t , -P - - , i ( ’  ~~~ 1 t i o a  - i f  t a r : cc ’ : un , ,- f f  C ud :c - l a t : c ’c ’ l - ’ cL’ r ; , n o n —
i : : u c c ’ .’;:; ’r a a t ’ ; r r  t ;  1 . 1  ; r r c e c e c - s  c-c -a : cc- , t’0 ,’r : a  ‘c- cc t n t  t h e  i : : - , b c s t r ’ a h  , , i~ :cc c -e n -
u i .] t i . i o - u - C c  ‘ ; ‘ - , ‘ ‘p , l  a c ; l s e r v - a t : u r c  0. ‘ c - a l e c .

h ) c c- c b-c . i  ( , s s u t : , r - .i tb -a t in I t r e  v u , u n  2000  -. 11 i i o i — ] r o ’ : c ’ n - n  P c - - s
ii a n-~ C - - a i m  c a t e r  ‘cc i i i  ec cii c :cF ;  - c  - r c i  ti~ id ;a c l :  c o t . ’ c i i i  c- t i t a r v  r

c - P a - i  r c- , i b :  b - c c a ’ ’: ‘,‘ , cr t r’r . : ‘ c , — c r u c c : c~n- v’c , : -r is  cc:- :‘ , : i i a ’  of su ch
q u - : l i t - ;  I S O  i t , cc: -  -

- I C ’  - c i s c ’ : i r ce h c : : r ’ , ’ S ’ , - ‘ - - c : e i u t c c i  c o n a c  ‘ c - I - r n -  - o p t .
ii ; ‘ i ’ : i m : u , . u m : i  - f  on-- : 1-a : O - i t - : r ’ , . t . F a c e  ru - .i , : t  - ‘ c  n i c i s  c: , ’ . i — r - r a ’  C ScT \ “j S e-

v ’ : O ’ :  i s  c o , d c a . ,  ‘,a r t ’  : , I t -  m i l y  ‘ ‘ i - a c : ’ ’ - , :  r , u c e s r -~,,r c t r a y  t n - a  t o  ca -oF n a

s u f f . - _ r, ’ c ’c c i n ’  t O  u \ ’ O c r .  t b ’: cr c n u l  f~~l l u t ; - ’ : i .  . ‘-. - ‘ : l f t , ’ u - r ’. - s s .’.. ’s t e ’.c 5 t c ’ ; : ’. 1cc-uld
also b - c  c u r - ;  it’d to  l a i c - r i c c c - c ,  i - u t  tr iP )  n c r ’  ,.. e t i c-’ - P d :  ( a t  a- , t c - a ’ o t r - l
t n - - t r e at c i c c d  cO l t  - ,- a , r uc e f~~c~ l t t i~~s n r ’,, i k ; : :  . - r t ~ci n - : t ’ t u i i ~~d .

2 —  b r - j r  :1’ - ”~x S~a Ti eat’::snt

A , 1  - ‘ t e a t - i s u n , ; l u r c r c r i n - - t i ’ t r i a l  ta u i ’ t e ’ a ’ - ’ , , i u t c  a c - a u l a b  ‘ I - c r

the i - ‘-ao n i - c l u r ” I P - c t i on  and  c’c l ’i v ’ ’ y a m l c c c ’ :1’r, t ’ ’ c i ~ c c- u : 5 L ’ n : - r ’, F -  c av e
er - a ; ’  ‘i- cc c ’ H c , - . . : , ’ e r r  ( ‘5cr R’ : a, c u t  a t - - .001k;  ~‘ I , P , ’ t ‘ cc :1 . P - ‘ m ’ t’ , .~ I O t t  I i

cc c -s e ’ s  c - i c - _ n a t .  a a’ t ;  C c , ,  I r n - c.  c i t  ; - C c - c ’  ‘ ‘ c c l :  ci , c - c - r i ;  c ’ :  F - - F  l e n  , 
~~ I i-ct :1

s h i m , :  l i l t  i r iS 1— ; m J c a t i o n , ‘ - rn ’ ’, m l  Si te ’ c c- cr -: t n t  c a t  I’ c-c ,rtc ’r ,

d a r - ’ ( l - u t A t c ( ’ c u t t r a ; r , :, hr - ’ c ; t ’  t t i i ç - 5 n - -mj ~ i , c  a : c r . , , ~ t n ’ t  -n- a’ : ,r. ’’ -c t i c nr .
I i  , i r : d t t i c r , l u - o r ,  t r i a l  n - a r t - c ’. i V c  - I C  i n - c  10’ - . 10 I 1 - j \ ( ’  ‘ ‘ O h  i - t m - : , ,  1C :c11 1’
t m ’  t e a  I T )  c a  cc,c i - c - P a  F r  F ) , t  so— - i - - -  

- 
~~~‘ 

- - a ‘ 
‘ t - [ c c  c l  p1 -

r i r ; c r r e ; 1 - p — l  J ,  ‘ i ’ C C i ’ ’ - ’ , , 5 c r : a ”  , : r f t t  - ‘ i ’  ‘ n t ., ’ : ,
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ac t iva ted  r - iud cr e t r e a t m e n t  : -r  - C e  ~5 ar I- ’i the a 1 t a r r : o t ~vc- method s of
h an d l i n q  was te  p ) c I U C t S .

Table I l — B —  2 givec : the  ~ivC ’ rieJe coi ’i c t c  uc: ? r ec:~ov-i 1 c ) e l f i c i e n t s
expected for r ’c-c - ’ci -~J -c y ~vuste t r e  , i, . ~ : 1  in ftc- \- L- - ir 2 0 0 0 .  Th e remova l
coefficie nt for tu tc r l ci i~ sol’,’e-’: so’- r - is (u) as~ - um e c  t i i a t  t h e r e  is an eq icu ]
conversion ef ur~ia c c  cc cc  c~ ~~~~~~ - - eri - .: -~ ‘ e SU ~ c - c iSc -C  co 1~ c s aral of ccc ‘ , C c i Ij iC
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cess . The remov a l  e f f c - p i e c e ’ : i - u  c’cEc’c: in T u l l e  I T - h - - 2 arc c’ -uniiis~ c - c ~t
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tier phac c ~-.ill t -~~ ::Ju c- c:cc r ,:Ia’ a ,ecc ~,- d -!:l u r ’: , t- c . It is also aseucac S
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~. t a r H : : d  cS s c -  -: - ce try . ! c : e i i t

l x i i  t c c r  h i n t s -c r c’ of t he  _ , : - - Io , ec ‘c : a t : : , c c - .t t- ,nc . Ph vr icni—
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daz-ds for other cons t i tuents  are not g i ve n .  In genera l , the regicp-ial
water qu a l i t y  control boards j u - i : c e  \‘:c i s t c c - d i schara e  reque sts on a case
by ca se basis  and in t e rms  of e s t a c f l i c  i c-S obj i ’ c t i - ’c - cc for use of the
receiving wa ters .  The boards have not in the pas t  set water q ual i ty
s tandards  for i r r iga t ion  water .

i t -- :-



Table I I - B-2

ESTIMATED SECONDARY TREATMENT PLANT
REMOVAL COEFFICIENTS 1/

Constituent Estimated Removal
Efficiency (percent)

Biochemical Oxygen Demand (BOD) - 90%
Total Nitrogen (TN) - 30%
Total Phosphorous (TP) - 30%
Total Suspended Solids (TSS) — 90%
Total Dissolved Solids (TDS) — 0 —
Phenols — 80%
Gross Heavy Metals  (GHM ) - 40%
Oil and Grease (O&G) — 70S

NOTES:

~~ From R e f .  2
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3 - P r oj e c t e d  H a r t c - ’ - c t er Co n s t i t c i e n t s

The c o :c s t i t c c c r - n t  da ta  for t r ea ted  mu n i c i p a l  was tewater  given in
Table I I - B - 3 hac ’e been p r o r a t e d  3cc-c-c-ru ing to the l a t e s t  f low projec t ions
g iven  in T a : - I ”  I l — F - - I .  The u n t r e a t e d  q u an t i t i e s  in Table I l — B —  4 were
obta ined  by a c - ~ - l y i c c . r  the  rercco ’ ,’cc l c - ’ crc f f cj er ct s  from Table  I I — B — 2  to the
f l i U f l i c : ipa I t r - ac - t€ - :’ i Cc - : d I : t l t i e : :  1:-I Tab le  I I — B — 3 ,  Table l I — B — S  g ives  the

• x n d i c - i d u a l  1 - c c- n of cs  c c : : t r i a l  - - a s I c -  c o nst i t u e n t s  which  have  been
g rouped I c y  c c - cccc t i e cc  u s ing  the code :cu :a i or a  -. ; iven t he i n d u s t r i e s  in the
K c c i a e r  st u d y ( R e f .  3) .  M i s s i n - ~ d c - t a  h a s  l eeri c :upp lem ented  by Table
I l — B — C c  w h i c h  h-a s c- c -r i  aye:  c - p c - S  f c c - c : ’ t i c e  da t a  reporte d by Brown and
C acdc ’ , c - l l  Fn ’ r~ r :c -n: s n t c r ~- c c  :t - c c l y - - ‘ c,”:n n t r a  C ’— t a  C o u n t y  ( R e f .  4 ) .  Use

-‘ i f  t he se  scc :’ t ! cc : - ’, c - : t  ‘ c - c h i t  is v u i c d  b r  ~ ‘ n c c I r - c  Cont :c  County  but there
is some arucrc : ccnt a c , c i  n : , t h e i r  usc - f- ~r t he  cit b c - c  c - a - . c c ; t i e  s . There ore

i c  t : c- ‘,-: , l c - r  S O u P ’ 1 ’, ’ i i .  eac- i m c -  - arcS  V a r i O t i o n s  ccc t h e  r a , -:
n i a t e i - , c l s ,  processes  lc ’ - t ’ c c - , t l n ’  arc : .  c c c o i : c t c n o : ; c c -  c - r e  c r a m s  c-,c- t}’c c r c
d i f t c - : c -~~t pIe - n c  in t i e -  s ame  i n d u : , !r c ’ . ‘F ’ c c c ’ s c -  r h j c c r e , i cCn ccc ’c ’  rc’sncrc c:ihle
for  t h e  v a i c a I c - ci :  in  - v a S e . -. . t - ’~r :: f~~c- i i 1  r:cc - 1 r c c c c i u c t r ’ ,c l t : s e s  c t  dc- S r e n t
lo~- t i c -un . Ta l  I t -  i i — ~~— 7  ( : c v e n :  l } .c c , r l , c !, e r c c c ’ in  - - - - I c - i  q u a l i t y  S C I I : : c : ! - P - ’ : to
t he d r S c r c : c t  r n u c c c . i c c : i l i t i c ’ s  cn d  i~cJ ~c : : t r  con  icc  t h e  1 2 _ c - r ~ust 1, Sl id’: j I r c . c

ic c 3 1 :’’- c - f  t ! , c -:- ‘ c - l a c r : c I  Ic c- cl : c : c t i - c c n ’ c  cc -  c - : ’ t e r  ( J c i a ] c t y  an d  c c - —
(c-c U~ -uc t i c ’- in ( l i r i c t c  i i i  ! L P ’ .~~’ 1!l t I c ’- : ’  e r r - c - s  - I i  :‘ c t a ’ c - 5~’ , : c r c j I I  c’c ,-c: ’d l ’ o l ’
tc  t11- . c. c ’ c i C l a . r ’~~ c c - c ’ , , 1 - :  in  i - I p , Ta:I - le S — i - — - i r a n :  i c r - c c  -, c c ’ c-d t -  ‘c - a  —

i , r l c : r r : c - r c !  c C - - d a t a  13 F able  1 1 — F — S  f c - r  t h e  c- c - - : - ’ :  c c ’ -  c - i c c  t h a n  Cci i i,’ c c l ,
(c c - u r  c t y .

T c c l ! c ’  5~~l~~ S c - r d  l u P f c~~9 c c r - s o l i c l , , t - ’  n c i - c -a  J I l  T c c l - l c ’ :s I T — i- ’ — -;
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Table J l -B -7

VARIATION IN QUALITY OF MUNICI PAL WATER SUPPLIES ~/

Average Total
Uti l i ty  Source of Supp ly  Dissolved Solids

( mq/l )

East  Bay M u n i c i p a l  Moke lumri e River 5~
Uti l i ty  Dis t r ic t

Uppe i San Leandro 110
Reservoir

San Francisco Tuolomne River 30

Pen insula  Reservoir  450

Sacr~ !C-onto Sacr ~u’ner to River  120

San Jose Local Suppl ies  260

Stockton Local Supplies 280 
--~~~~~~~~~~~ —-~~~~~~~~ ‘— - - - - - -- --- — — -- - ——-----  -- - - - -  “---— - - -  
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In the ear ly  eve in in i . Weekly  v a r i a t i o n s  are a l so  depende ; ’it upon do-
mest ic  and i n d u s t r i a l  a c t i v i t y ,  gene ra l ly  r e s u l t i n g  in lower loading s on
weekends .  -

Poorl y cons t ruc ted  or m a i n t a i n e d  sewe : a d j a c e n t  to the Bay
are subject  to in c r e n : - c ’d  i n f ~l t ra t i o o  of Bay v ; :iter and f l u c t u a t i o n s
which are dependen t  upon the t m  :lal cycle  . Ti : i ,’ ~r : f i l t m ’at ion  causes
inc r e ase - I  f l - ws i-r id increased t i - t i - i  d issolved sol ids  c on c e n t r a t i o n  in
the wj s t e w u t c r .

The w a s tc ’,-;ot er cv a i l ; i : ’ie to the  land s l t eS ’.v i- s  d s sumed  to be
uni f c r r ’n oi  l o t h  q u a r l t i t y  4114 q ua l i t ’ ’  th rou c~!’iout  th e y4 .i r .  The ‘t o m a r e
capacity  3 ’:3l labl c- i: :  the  t r e a t m e n t  p l a n t s  an:I  collect :on a : 0  C’C lfl ’ ,’C~~~~ . C ’i C O

Sy C t C ! C ) S ~“oi- lJ proba l ,‘ I - o  s o f f ~ c~ c u t  to e l i C I t  :1 C- m oit  n o r m a l  f i  u c iu a—

t I I ) :  C C- .
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C. Vi ’Ay T E\\ ’Tt f1~R AP PLI C:\T lO ,~ AN D  SOiL I R I .AT \1F~ -
‘

SoI ls and t h e i r  L ls s o c ia te d  ‘,‘c’C1 4 - C t 3 t i o n  h , ;ve t i - i -  p o t e n t i a l  t O t r e - i t
w a s t e w a t er s  to a hi gh level of p u r i t y .  H iqh r em’- -:!v~ l of I C H I O V  t\- ,: S te - ,’OO~er
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be n i -u n t s ::oi t i - i C - u  ;h c ar e t : t l  !:i-i fl~ - : C ! f l C : C t  of \ i - ; i C t O I ,’ H’! CI C 4 t ! (  HO ~)

ra te  an d  the  - - t  - 1 lye cot -c l  - ic f l C L C  113C’iC a Cii -  (C clii- 1 C O : i  1) 1  011 i-o
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finer pa r t i c l e s ,  by one of the sever a l  m e c ha n i  ~, C o E ;  h e r e i n  dc- o r i  i - ed
before they reach and clog the o r i n i n a l  soil l I u r l i - C e .  T h i s  ; i l e : t c - m C 7 C o 7 1

will  in f ac t  l a rge l ’,, be d o m i n an t  if On l \ ’  a n or t i o n  of t h e  T L i -~~Ie: iCu ~- I : r  -

ti d es are larger t h a n  the pore o p e n i n c ; s .  As S000 as  a f e ’ ’-’ s uch  :~~ r t  r l r - s
have a c c u m u lat e d , t hey  becom e the  st r a i n in q  su n — ce  for f~ i- eC i - n t  I d e s .

“ W h i l e  such a su r face  produces e f f e c t i v e , n ei --~r l ’;  co n t l I - I c - I t  - I
r at ion  of f i ne  su spended  p a r t i c l e T  , it im o m e c l i t t e l o  r e : I t r C t ’I , t h i  - fl — - ’- ’ -
and as t h e  : i c c u n t n l a t : o n  of foa -  m I d l L ’ l c ’ s 1 i-CO CCi th iche r , i t :  1o ’,- .i- m
hy d r i -u l i c  c on du ct  ~vi y d o m i na t e s  t he  r : v o t e i n .

“ ( do se  II — hr 1 J 7 1  t i l t . ‘iV I C i i  L i i  tu l i - I t e d  l i-ti ! : t i  CCIII  11-: - -,, - occur r in a
r igid m e d i u m  rcc - - i i ’i  7 1 1  noncohe so~’c r i c ; ih ’  :‘n s : -en  ‘In -c l  ~- a i  i-c h - s  ~ l i p i , t  I ;
55111 k-i  I h a r  i- 1e p-i-ic’ i - ’ p e l) i f l f l :’ , t ! t C !  1 1 1 1 0 1) O r ’ C C I O ! ;  of I C i J C l C t : 3’ - e - ’ ’ , ’ c - f l  C C C

impor t ~~ :1 I l C C ’~ . U t - i c r  t I e - s e  or i-l I t l o n s , sus ’, - e : , - i c - c l  i a 1 t i c ’IC’ - L t~~’ i - ’ , i  ti --
the soi l  sut f , ce u n t i l  t h ey  re ach  ii n - a r c  o i r ’ ’ t . I C i - C ’  1 — I C - I ; - -’: ; I~~’ C O n ;  1 7 C C —

t i on t a t  :tOpC:  t O P i C  p a : ;sa l’;e i ” ’  I l -I h ! L ;  t I n O C l l : 4 i V C : J udll V Cl!’ 1 ’ -’ -

“T wo i - t ’ n - r ’c t s  of t ’r i i s  mech ar ,ir ’ m are  ~I ; , 1 - : - l t  i- i-: t b -  r e t .  I -  - ‘  i - c - —
t \ ’ c ’Ci- t h e  1 0 1 , - S t  L U : , 0 7 , 1 I i i- p r — d o s ize i -nd  t i e  ! o C , I l (  - I
( C l - l O t i- C I ~ C!H - 0’i- t , \  i - i - 1 C ; C C 1 I I C  ; ; c t I  7 l I t ! ;  I. 1:c-o S  i r ’ ,’o i l e ;  i l l  - i-C ’ ; —

at ; - i - m t ; c l i -, - s  ( l i - - i - i - C S  ‘,‘,‘ l t : l i f l  t h e  ~ - i  I O U !  ~7 l C  C l i ( C  H - !  i 1 ~ ’ t he  7 , 1 2 ’ S i-C ’- —

,‘ oh ,  ‘C’ u c t i o  I . Ui-cc : : i ’  t h u  p 1  - i - I n - s  ,.: c c I l ;7 u d  , I  c ‘ s t t i ’ ! I C  t h e  - i e i  -

t u e  m e - I ! I I P I  i- I - i c r  t h a n  on t h U  l : c - W U r I ’C I I : i f i -~~
- ’ , t h e  r y i : i  O H -  H) 11 ‘v

t U e  - ;l i  i t  I t ,  tj f C LCI ’ . The r i - I  i o t a n c’e ‘~‘, C l l  C - c , 5-Hy’ , i - -C t o  I i i -  I1 . .( S

a i dr o a t  85 d l i  r ar~’i - i-i - l ( 1 ( 1 1 1  I t  of f i ne r ’  u - t i e r  t h e  cc n u i t  C C -  Hi - - ~ I .  v :hien
the pores fill to t I e :oil nu rf i-oc , suh:;e;ic~” tI  ac( - i - n : u U I H C :  i - i l l  0 C C ; !  - 0 5

iii Cci’ C: I -

1 ( _ :c’ I t T  — S t r a i n i m o -  (: 1 (1 ~ c’ l i — n : , ’ , -  ‘ 1 ) : . 110 SC C O t - C  I C  1 , 1 0 :  i - l I
of t he  C 0 C i : C C I I O ! l S  for  C i - i : e o  I i - i - i  I i  ( ‘\ ( ,‘d ’ , I I I I i - , t  t h e  su ; ;p e n - l -  p u — c  lo ;;
I r e  f i n l s m  t 1 i1i ~~ h l f  of t i l e  O m d l l e S L  4 4 C C ’  C I I 1 c n m c m .

i I r - ; t ’ r  I ]  : ‘ n ’ I I - r  t h e e  c-ond it ions  r e s u l t s  i ron ;  f i f l ’ ,’,’ C1 a

of l b - i ’  f l - l I d  t h r c , : i i ~ I i t I C -  r e o i or ls  u l i : c e en t  t n r a l f l  c o nt a c t s  11: 1 10 t I C
S i l l - I l l  i n  o m e  d l : C I - : ’ S C I C C  H I m  t h e  pa i ’ - S i- ; i -’- -a t s ;C !:p r n d n l t t ’ -,~r t i - H i - t  , (1 1 1 - 1

I r a : :; !‘- “ d u r  ‘ - O t t - Oh iCr t l , i I I I C I C S  f ro t ’n t I : e  i, ’j t ei’ f l o w i m e t i C ’ - - ; ~~- l ~~I ‘ - 0 7 , ’ “i-i

pol t i u n t ;  o~ i - a :  ‘. C - ’,’S .

t : tc ’ . Ht - of M ech ‘ i i :  C O O .  T i e  ! - ‘ r - I i i ’ : na i i ’ -, ’ l i -~ -~ 1! ; ,  ( - 1

(dci t -c -  s I , H c ; : ’ : I I I  ( 1 1 1  ‘ ‘ 1  l f l  t i l e  it ~- 0  t h I Ci !  1 P unco ’ l r i - C  CC’ - C (“ 1 1 ) 0  a” a t; - C --

t I c i ( - t ;  C I r e  r i ’ ’ ovud a n - I  0 th e ’  i’;i-y t h e y  c ; I f C - I ; t  t h e  I , y : I C - a u i i c  1 - 0 0  1 1 7  i-i-

t o  l i ov , - . S . r i - 1 l i C C l O  ( i f  f l ) 0- : 1 ’(]  p 1 t 1 C 1 0  - i i- ( - C ~ ~C I ’ ( [  t I ~~- ( ‘ 0 ! l I l i t ( n’ i 3  01 C
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dia ‘octet , Ha se III , h e - c o m es c~er c -r a  11’, - r i - O i l ’  e f f ~ - . 1 1  ‘ ‘C  t o  t h e  551 — 1 - 1  “— ‘

p c i i t ~ clei ;  as t h e l a r d er  n- ,~rti :’Ie1 acC ’i-”  u l , oc- , :ot  1. f - n l e s s -  e - I H - ” i ’ ,’e 35

s t ra in in c i  s i tes hecor~,c 111 110:1 - \‘i- ’h’ ,e:’i t c ’  :‘- ‘,r ’ l l l -h l n : l  ; i t e s  - i e  1. lI e d ,

pe r ded pa rt ic le - s i- - a n  On ly  7 e r em o v e- i  h .  ti n - e c h c i  :11 SC  - ‘ t i t C  r t i - i -  I C  i -p l c ’

~t r a i ! ) i u 1 , : . The a i ’au l a i  Ic ’ v o l u m e  i i - i  :I C C C ’ : ; : u ; u ; - ) I f  C 1 - i t - i  :, , l i- . - t l i - a  I k e

st r a i n in g  cond i t ions  01 Hi - :-~c- - III -

“The h’,’d C a u l i c  c af lu , ; - ” t i ” : t ’ ’ , on t h e  - - 1 1 1 C C  I t n d , I i - ;  i - -t~ .- c- s
m a r h e - h i ’,: as p r I C c i e s  8 C C L I ; J ld1 L ’  u n d e r  t I e  c- - - , C - I : t S  . -f Cuse  I , ~~~“i- - :

he omes Ii tc- r~ii1ne’I 1:’,’ t I e  COC ; d ’ ;d l  i i-  i - ,’ of t i c -  i yer  i- -f a c c u u ’ t : i l  -
‘

t i n e s .  The h y d r a u l i c  cond ’ ;c t i ’~’i t v  i l C i l i C i  t U -  C0!1CoI CCL ) i  f - f  H a : e  II a - —
crea i-es even  f l  O t ( ’ i ’ m C I  CC lf l  Chi SC I 115 p r t i c l c -  f i l l  t ; - c  t - - r u  s t  the fi 1—

te r .  Und er  t h e  c o m - h i t i o n s  of (Ti - se  111 , .;- ;~~
‘ ,‘:- . “; r , t i t e  acc- i- ,Cl ’,t ,Ia - eu

CIa” S : ;a ’ - re iy  smooth  t h e  it - a i l s  of ti _ c i - i - S S 0 C C c ’ ’~ ’ : C ’i , i - C I I 1 : ,  H t i - t I ~‘u ~ in

CO O  i , t r ’, i v ’,’ ,’ depc~i ; l t  On l I t & -  7) 011101 ) ‘ t  cmos- s ; € - C t i o i :  r - : ~ a f C . i . It  ‘, , t h i

in  g e f l e l a l  l r I  much l ess  t h a n  c i t h ’- r  IT ,  s-c- I t n  I I .

‘ Unlike the sti i~ iii’i- !fl’ c ! I d n ) 5 - C ,  , ‘ C - ” - ‘f , l i-’y O i ’ I O  C C ’ , 1 on ,

Case 113 , u s  - I 1’ot i ve  t o di ic ’ ; ’t o - ~’, of f l - ’,’: t i l e :  t I )  ‘C i c ’  lou ~‘-1 ‘, - C - I C I ( ’ C t ’ , ’ .

Sap o tc on ~ f C(H.l1;Ol) - I - i - i - l i d  i- 1 1 l 7 l r ’ S , ‘‘, i -O i e  :~~~, C I ’ , ’ H-  Cl-  - - ‘ to  I :  -
-

V, t e :  , ‘i’ 1 - , - - !  01 l I t  (~~C C S ti- i-i l b ’ ) C -C l’ I - l i - i , ! 1  - ‘ V I I ’ ,, 1 — u i- ! _ i - i - C C”

O l C I C I .  I , ’ f t c ’,’,’ C ’ ’ . ’ 1~~C I  C’I l C . Ao - t h e  ~ t C I 1 7 ; ’ l .  ‘ - I C ’ S  k , l , i l a’i-’,’ et ‘ ‘ r , C C C C ; C ’ l ”

l a t H ) i S  ~, El o :t l ’ .- ’ : ;C’ ’ - - a : i C i i 7  ‘-i - b c : - i c -  t ti!’ - i -  l i - I t i C C - C l i c k S ‘ I ’ .

vc-r’ :  : ;r i oU n - I c c I i ’ C e- ~u 1I CC . I o f ’ -. : ’ - 7 ! t 1 ’ , ; i U I C ; . T1 c’ c , : I i - i - ’ l C y  ( 1  t I t C  i - C C - i - —

me~~’ t - a 1 1ou i s - y : l c ’ C I  f ’  h 0 1 d 1 7 1 - ’  u c ’ ! : , -I I v e d  ; , 1 i-~~’ ! i  - ‘ ~~~: - . ‘ - , :  I ’ - 1’ IC Ccii U. i-t n

t i - ’i C l ( t i - i -  Si~ ~1I t ; ‘ 7 (1 111 11 1(1 i - h i t  I 0CC-i U C c ’  I t  C’dC ( ‘ - ‘ 1 , 1 0 - i - a  ( \ ‘  ~~~ 1 10 , 5 i- !  51 . 1  a’

of Ii 11(0’ , it C a l l  u ’i- ’Vl )iO t l i c ’  C 7 ’C ’ , I t l ’ , c,~~~’ c t t  V f -r : 1 -  ‘ r i SC’- .

“C : ’:I ’ : : l:t  ( ‘ - i - - S O C  i f ’  i - - i t o  
- - 

I ’ ’ ’ t c ’’ ;  s u ; C 1 . l ’ l ( - l c  I 1 - ,~~ i-~~i- es a ; ’

t I - :  y (‘ i - l i  f - r u : ;  ~~~; -  I i  C l - I C C .  (d li -u ’1’ I 7 1 i— h ’ - - - , i 1 1 ’ ’ , I L  I C  CI ?ui - ’I ; l \ ’

(1C”) fliC ’ T i -rtC cIc: S , , t C C I  5 , 0 7 0 ’  b k ’, ’ r ates - ‘ C - l i - C O  (1 11(7 (~i i h 1 i I ’  C O 1 C - C - C ,

dr r : ,i-  l e a S t  ‘i- ’~-a . ; l’j ( ‘ CI I C C ” S C V C !  C t I ’h u ’ i - i - m i - C O O n  Ci-~~I ; C i - un i - . 101 l I l t .  - ‘:. L I I
c ,oh l,’ C ; l ’ ’ C -  4- r I  ides  us t i e  ;l:o rc - u .  :t - ~l S I t  IC i - t l~4i ’; .

If t i l °  h - - ~~~ c I t ’s  i - C r c ’  a I 7 7 ( I i , 1 t ; ’~, 1 C C I I ”  Ih c ’y  (~~~i ’ Ci  t I c -  I l l ’ ’ ! , t i - C

u s e  d i s t i ~ i u t u c -  1: 01 I ; e n s C t :  - f  t h i -  - I : ’ ~~~’ 1 a v o l 1 - b y t -  1 ’ , C : i - - C - i - - -~~

remo’i-- , : l  i - i t ” : ;  11: Un t -  , C 1 1C ’ C - C CI I I I ’ i -  - C ’ i 01 ( i- I’ l l  I C ’  I l - i , i-s  , b ~!:1(- r1t  0 , 1

f l I r  pc i r t  l ( - l e s  t h u i d ( ’ C  ( P ~ i - c ;- ’ I , II i- it : 111 . \‘,‘ ;o n  I t o  ‘d i  I ‘C I t t ;  , ‘ C

on t ’ , ”’ soil - ‘ I I I  - or ’  ‘i- clod i ( I i - ,!S l ; ’1 ’ I i i r H u u i  , ,hc ’ ’ ’:- , I l  ( , l f l h i ,, L (  t o  , (e U —

as l i e S c ’ C ’ i I  ‘ - I  f- i! ro i -d C I C C 1 ’ - S .  l ’, , ci  ~0’ h t t o 1 l  1 1 C C  C C C ’ .’clC’Ds

8 S i ’ f ! i c ir  .1 i ’ C t f ) ’ r ( ’ O C ’C 10 1 1 1 ’ C , ’ . ’ (  e -ros o 11-c ’ clO- ’JUCU t ’ l I f l C ’ , i l i C  d -  ‘ C ’ -

g at e s  t-.’ u l !  ( C C I ( ’ C  111 ( 1 1 C C  ~~l t o - C d  f , r t L I ’ - i  1 1 ) 1 1 . 1 0’ ’ ’  ‘ , , I C ’ ~~~ ~~ Hi - -  t h o r  n C - l I

they I — i - C C ’  - , ‘ 11Cr!  “‘ t ’ l t ; c ’ r t t  of t i e  f u l a - i  eC’ - i ~ i 1 t l ~~~r - -  i :  t i -~f 1 u i ’o ’ , i t  1 ( C’CC

1ir i c i i  r i -  C S t  I C C !  - ! 
~~~

. i -l i - ’ I ’  - I i ’  S ‘ : 1 r t ’ - ~ “ a ’  C I I I  t o  m l ” :  C C I  f i  i l l  a ‘I (C! C I C

r 1 - t i o n . F h s  . i t u , H I i- ;C 1 , u l l s  i - i  ‘0 0 0 1 1 1 ’ u ’ - m - ( - - , - t : ’  i ’  , i C ’ e n l  i- i ’d  C , C C

C” “



avotded .

“ Cohesion of suspended p ar t i c l e s  p r o b - , Cb l y occur s  i u f r e q u e - u , t l - 1-
w i thou t  - l i - i - I t ’: ion of s u spended pa r t i c l e s  on the  g r a i n s  i - I f  t h e  f .  l t e r

7 1 . 1 1 . A : ’ i - CC r i t e d  out above , I - I r j e r  susp c- n c:ed par t : c :lcs tend to -~j t h e r
smal ler  ones- . ‘F~;e ar i - l u m ’- : u t  can i--c extended to t h e  even  la rg er  p i t t — I c ’ :’.

of the-  f i l l e r  I : - , l t r m x .

“ 11 iS  i - I p n - i r e n t  t h a t  a l l  ca ‘ - c ’ ;  h -‘c not been c- i -t i - e tek i n t h u  i i u m

m a r y .  P o r n o - I c ’ s -  t h a t  a l t e r  t h e i r  CC - ; . o t t - I cr  du r i n g  t b a ~’ C ~ pass , - i or l od : i—
: : ‘ & ‘ r t t  i n  I C o ’  t i l l e r  a i c ’  l n ;p - , r t  ‘ :1 hu t  ,~~~ - .‘et d i f f u c u l t  c3:es t o  I h c - : c r i f e _

h 1 C I l ~ I , ; i c 1 l  C 7 , l i - , t ! , 5 , t , - r ( ‘ X l I C ’P , C  , a r e  c f  c - e u i t r , - ;  i r ; u ) L I r t u n c e  t . -  t h i s  ‘ t I , i~~ ,

C u t  I ’ ~~~~’ i t  ,. ;7 o’,t’ l l ’ ( i , C e  l i C : I I t S  t h e  ( C e - S n  l U l t o :,  to  (a)  c ’ O u t t i C u L I C l i - C l C ’  i-n : c - r a h r c

,ir o\’~t t : s -  Ca c l o o q i i i ;  i - m i d  ( I ” )  we tf , u r I  ~~r~ i - 1 dr r ’:n ~; u s  C s  ( i - 7 ; t C f~l tO C o I n —

t e l l - - n i - C ’  ( I t  c o - C  b l e  s t r u n ’ t : t r - i- ‘f 0 s o u l — m I I c ’ r , l l — L u q - I n i c  rn I t r t : < .

“ ( ‘ h e m n i c ~ 1 o - - c - t i o : , s  that c I i : ’ t 7 ’o u r i  ‘o i t b ;~ mi t h e f~l t c ’r i~ ‘; 71 1 1 1 C C - :

also : ‘ - , - f i l t r ~ ’ - _ ‘,- r -a L e o s - e s  n : u t u i c u i t  to  ( i C S l ’ l , .c-

is l u t t l - :’ g u i - :  t u o u ’ -  t io- -, t  f t r e t u t ) n  C o y :  l o I n  ‘0-5 , 1 ; u  - - i l l  I - i - I —

‘C t  t o ’; : , -_ i- ‘ - ‘ - i - - I l  n j  1_ C u t l ’,’,’1 c-U ’7 i ” CII I C C ’  j1 - i - Ch 1 - I i ! ’ r l i - -  _ -f Ir a n: i - - r t , a -

: r:o : -~ i i - t , a m ’i i- ch ej u ic -ul  7 e , - - ’ t t O C )  i - i - i l  : - “ p a I - o t i t j : .  V I - n ’(C -’ - - O S  1 , 3 1  go o- ,
‘‘ .‘ i t ’ U f l  t i - i -  i I ~C1 C - i - - h i .

“ ;‘~~- ! t ’ ’ i O C  15 t i - n  I l i - t i - C C - i  C C - i - O i l h S1’ i ’~C~~i - 1 - C I , i - I . . i C 0i - 1  : : , c ’ch in ls - !’; .
T l t ~ Ccci :  I l l .  S I ’ i- ’ I I O C l  on t h e  :- echan i s :ns  - i t  m i -  ‘ ,ov~~1 of c, h c - s :vc ,  - C t - i - I C ’ S

I C  ~- - f l u - i d I , - ‘- - t n - ;  t l t r - o , ;  (‘l i i  01 t o i l C i -Et C a lt - I  c -an h e -  i, - : - : t  ‘ C - I C ’  - t- -

clii ’ ’ ’ r i - I l  , : i l - I n ;o l r ’ c u l e s , 70 . - , iS-  ot i - t - a ms  ( i - i I I 7 ~ ( - t I ;) , and ( i - 0 C 7 f l i -

,nd u c-rc- b y v ia ’-  n :c ’ah , j n i sn i  or a i i o t h c - m  t o  C - i c ’  ou r  iaces - f nU C’ - ’ ‘1 . X p

c l - s .  IT o ‘ : O ; ’ - t i l l  i - c r - ; a , ;e  here to c i u o t l n : 7 u , : 1 ’ ,i I -C ’ t \ ’ :Cen 1 0 1 1 1  i - Ic ’S  h Ii-
flc’ , u m  t he sur f - cc,  on t h i ,- I a m Uce , or in ar ~ ir r e l ,:t 1, r C - U I  I - i - c u ;  1 1 , 1 ’  non - i - c - f l u—
01 ) 1 , I  t I - I C : .  “ s- t i ;  t~~- ) n ’ us  used to u n c l u i - e  aU of ( 1 1 ( 1 , - i ’ C 8 C C C .

“ I i -  i t :  i , i- is- t , ,e n i ’r ci l S c- l i re , t-c i r p t i o n  c - i n  h-c- dc,’ s or i l l n i - l  ti i~, C - ’ C i t C ’ t U —

18 t 107  d t  u n t c i f , t c e s  i - l i  ‘ C U t C ~~I C i O , u s u a l l y  in ( C i f f c i c - . C- i ’ h i- s c :  , i - i d  it  C - i - n

i n c - i t - h e  p I r t l i , l est  t h a t  r : : i - ;r a t e  in to t i ;e  : - u r h - e - m o t  ( i . e .  , ~re i - l i -  ‘- - m l  - o h ) .
l - om~~t a _ ’; L ’,’ soil or biological  t , t a t c - r i c l s  pro - . ide r l i t ’ C E ’  : - , ; 7 , : t i , - i -  of C I I  - . ‘., , - ; - i- - e J

CO 1 l ! - t i ’ ’ , i - I S  I i i -  , , I ( ’ ’ , - , ’ O t ( ’ O S  a m i - - J  t h e i r  r e l e - i t i o n  f - a r  I ’ i O — ( I C ’ ’1 l 1 i - I I I C O  or

c h e r n i l ;  1 o ;-:uu ~’it ion .  The I l l i e f  d~ - , :c r t p m n ; i  1 - ~ e s e ; i t c - ; i  h e r e  should i ’ d , - in
t h e  eva  i l l - i - l i  a n  - 1 the u r n p c - r t 1 C  nce -“I t i -e t c proce ia-es to d i’: stewi-i 1 - ;
t r e a t l ’ , ” nt Syl’ - 10111 ‘ Ic- s i - ;n  .

“Af f it:i :y of dis - :- :o l ’,’ed or : t l C S l I c , i ) I l c c .  r: i - t I e r  (so d — ~t e )  f c i r  l i - u t ! -  ‘ I I ’ S

in  t Ij e r o i l  ( I - i - r I  ‘ 1 0 )  ‘ 1 -  ‘ - i - i t s  f rom the- attr action ( I f  as- . : n I i i t e  0 C c - c t ! , - I i- I_ ic ’
ch a r - c’ ( ion  exc—h,_’ !i - ;e , t a r  C I i - T i m l ! e )  , V0 I’I 1 7c r  ‘-A i1 H ‘ S , j t t r  i ( I 1 C C I  (a .



at ci te  e p r o x i m i t y )  , ,,i- uCi - v a l en c e  bo n ds .  ~ f0 ’ ;7’C ‘1 l i- cI t I h - a t  c ;- , t n ;  I’-i -t c’t;
t~ ~h ” -  a t f u - a C t  ‘a H ’t - , ’.’e -n oor! aent and sorbate  i i -  t i - un  sol ub u1~t - ,’ 3! t i C  S - ) C U , t t C
in  t h e  su r round ln C ti f l u i d . If th e  m o lecu le  is t1 C -’ hFOpi I’ u - u c ,  for  c ’; . .  rnp le
it w i l l  t r  C- , :~ - i - -, -~’- i- ‘-‘.ot er C o o i i , ; l 1 0 i l  a n d  o’; 11 a c cu ; : iu l - ’ , e a t  a ny  o u r f : -e
not r epu l  l i i -  e ti- a ~t - ‘I ’iu e COc ’ f i  c-b r emr h a SI 50 th  - t £ “ I I ’ h ’ t i O f l  i i -  a ii- I o 0 C  i-S
t ha t  -vt -aloe- s s i m u lt a n e o u s l y t h a  sol’i- ’ c-: ;t , t he  , a ’r ~ ’Ct :r: a nc -I  h e- s a r I c - C ’ .t -

“ M o s t - - !~ -ni31h - i-c  ~eadi!v  sor k:-ec: 11017, — , v a t r - i  so lu t ao ta :
n C ! — t : L i l e s  a p a c - a r  to li~,c’ ot , :07 - ( C C  771C I i C~~~C l e S ~~~~~~~ r t h i - r —  t i ’: C , ’ “ii-,
su h u 1 -rn c’cs - This C S  CI O C: l E t  ~sor ; ti - C t SO 1i- 1171t ’  C- i - ! i -4 O ;COCII .  C I c , 2 ’ C : C C C l , t r  i - i.

S O I l - - ’  : 1 1 C C  O i l S 0 ‘CCi ~ U S  i : ;t e r f a c e s .

“One :0 ‘- r t n C C d  c x cc-pt lon to  t h i s  C C - i - e r ,  I i  z a t i o n  is  t h e  t t ~ -I ’:, :;
- Th c : -e  110 c o :Ch - o c l s t h n ;  t h a t  ‘o t  [‘ “i- i C C — b r  1’ ‘,‘. t ’ - r  i - i d  (-1-0 , 1

in  s o l _ t i o n  -11 1. O C C . C ’ ”i I (  :t c ’ ,, u ’aed i t t - i - l c ’~~, ( II  ‘ - ‘C- : . ‘:‘ h , e ’ , ’ - 9 1 - P et ! to
h av e  o c - n i - - i - I c r  i - l I : C : C i l v  t o r  t O t  , i-r t } u .Ti n I -r ~~~ h er  Ion:: , t ’ i - ’ ’,’ I t ’ ’ ’  C ‘ C ’ I~ ’dr , - t e
a d  extol in c-lu I i  C S  Of ‘, ‘:, - h i ’ m  rnolc  les  t o  i i  C : i u : : . . ’- - r :  C S  5 7 0 ’ t (

t h , ~ i - at  t h e  : - ‘:t , s r i c : C : ;  i on , a n d  th e ’ ’ , - I C - I t c h  to h a ’’c’ a Jo - - o t t C ot , ,  ‘ 1 :101; at
Wi-i- ti ’ — C - S  ‘ C i t r ” r l — i i-- t - i - ,  t h a n  i i ;  t i - C  I , ; t I i ; - C - I C  S O l C l t l O C ’ ; . ‘Fh C i ’ - C r  ch ar  ~c ,

C i- ’, I iaOI t t ~i - C l I - i C C C U i f l u i ] i : U 0 i in  ~o l i - t  an ‘0’- h c d L i - C , 7 C ’i -  S ’ C ( - ’. , ” ( ’  SI lo
( I C C  r l  1 ’- ’ 1, 0 1 - 7 I s  -

“ i o n s  01 1cC ne’ -~,~ c l ay  1: .  t I C - r i - i  o u r f a i - -cr :  c~~~~ : I c -  c ; 1s! I cn~ b y  L I _ I

I O n S  10 i-rd - -a  i - - t  “ el’ ;( ’j iaut  C l  I l _ I ’ 1-I~ - t  C’;-t c- n~i - n  Ci , l I t  a l t e n  ‘ o,j - I

- ‘I ~~ - - - - C f C c  i l l  t , ’ f d  t fc :r  c-C-I 1; uuuti t , ‘C ~ ch - - to ‘occ, ‘a :1 1 h~ i ’  7 5  i C - I I  1
a l i - u n -  I ‘ i ;  C ‘

~~ [ i-~~~ ’ ‘11 l i - b  I l l  I i , - :u ,o-  a -  - - 1 - i t O  ~0I~ i h i - 7 1:1  II i--a l I ’ l l  ‘ i - i  u i
eq i-. 10-0  J - - 0 ;~~: - I~ ‘a - Or S i- I n C ph ,. - , - i t  I C ; ” -  ic _ fl ‘- i ’ !  - C i i  n C C  - i- ! 0’s ;  - - ‘ i - ,  

-

h 1 1 ’s I ’  ‘ 1 
- I c  ! 1 1/  - - i - t n - h  7 - 1 , IC! , oi - 

- 
- h (‘y C , C \ ’  C U I C ’  , , ‘ I 7 C’ - i l ’ ’ - ‘ ( I -

a - 
- 

. (  C- LI i — i l ;  - ‘i - I d  t i c ’  c’Il ’- 7 ’  t .’ , ;  I I , , 7 ’CC C , I  t - i - i C - i C , ’i’ 1 ’  3

I f  i- , .5 ( 1 ]  - C - C ’~~I i  I ’ l C . i I : l i I ; r l  1 1 ) 7 . 1 1  1 7 1 1 0  C - I t ‘ 1 011 t I ’tO C’ 1~~- ~ ‘ I E ’ I ’ C I  -

V- I C . 1 I ’ C C  ; “I t ’ , i -_  ‘ C 1 - ’ ~ , ‘ C u d  S I’ i~~’ ] ‘ , 5 -U C ) I , ~ ‘ ‘I f  i -u s i a ’  - ‘ ,~ 
j u , ; b ,  0 si -~u l  ‘ ,- n

0 C - C - ’- - 7 ’ 7 • :c . o r , i- , i-i u i  I t : r i  I i-’c1 t ~~~~ (
,,h U,j , ’ i , ’ . ’ ( J ’ i-

’
~ , t ’ -nu o i l l  I -

~ ‘i’ i-~’ C - - i -  S - i  - c i - C - C C l , i -  !‘,cj’’  I C C  — (1 ’  - - i n -  c ‘a n  of l i e - ,- ,’ l i - - t  -
- - -c- : H .e - ’,t C - I -

1 1 1 07 I i l ( ’ :  C C C !  I ’  1-i - I L C O .  I~ 1 - : c  c- - H I  ~e CI ‘ i - t i ; ’  i ( i ,- O :  C i -  C i  ‘ I .  “- ‘, , ( ‘ ‘. C ’  ‘ l \ ’ u
a i  C” 11011 L I  ‘. - i- - i l  I ‘ I I I , )  1 0 15 i-ct : ,1 i t t  a;  , i-’, l I  “- ‘- ‘ C l :  I v  t i l e  m ’  i - - i - C l

- ri; I ,r’ I - , : - s - l i e  - do  : cIa ’ I ’  ui ii I 0 111CC -
‘ - - 1’ - 1 . ” 10’ - Ci I I ’ ’ -

di ol i i ’  I , I I  at  11” i ’, ‘ 1 i-’- : - O t  C , u~;;’, - :l r - 1 7 1 -  i i ’ - un ~~d r - ; ; t i i-; I ’  - I - — : r i i  - ‘ ru c
C, -,(~h i - m i - R C  i - i -  - H H o  I C I I ( ’ i : . l i t u , l l  C , I l U t i O I l  C - ’ I C - : C ’ , ’ , l I l i a n  - >.c ’ , ’, - ’  10 ‘ ‘ I

:~u n g - C I .’ -

~“ - ‘15  ‘f 1 - 1 7 1  eI- .c ’ h a m i - . (C d I ( ’  l i ii -  -0 - u t  t I - t o ’, ” l C d  t i ( i - t

m c i-I  I I i : ”  r - ’ ,~~- j , ,  I C C  1 ’r t M e s S  doi- -r  i i - - ’ N ’ l i-C ‘Cu e  ¶ 0 0  ;“ t ’ i u (  ~- ‘ , 1 .  I I I )  i--f
t h e  V.’ , , ’ l 011 u -  i ; ! I ’ O ’ ,]h u t s  u e i  I ’ t r r  1t ::;s t ’ C J i t ,  I HI , C C ~~ C - I i- - - ’ C -

c’i i O  d i :  al e-c ’ I 1 I O  COi - ’.’,’ C ’i s t r i r b I 7 i l - u i : ’- . F : c- ’ -  - f ’ c- i- ’ i - - f  ia
( C l i  ¶ 7 C C  (‘ l : i - i - ) C 1 u~~ : >0 i - f  ~~0t o i C  i l , w i n . m  t u i r , - - -  r h :  ~~, ) l h ’ ; i C C  ~~‘ : 1 ’ 1 l i-, t o  : a ’-

— I 

- ‘- --



m ont  of the  sorbed ions.  If tt i ere is a tempora l  a l t e r a t i o n ,  such as
r adioac’t i ’~-e dei -i - v , u t i l i z a t i o n  hi’, - plants , or chel::1 i - i l  r e u c t i c l u l  , su C h  a
dela’: would be h e r t e f i u j i - i l . O the rwi se , the  n : a t o r  e f f ec t  of c> Cchan : je
processes is t h i - t  a i r c a d ’ .- d e:: -r ihc ’,~ on soil st r :,ot a, je  , ;n d  pc - SC : :e .a b,’ i l i ty .

E v c ’n t ’ii- l ly  t h e  s i - I r~ Ic ’d i o n s  c-i- - i l l  reach e q u i lu  tI-n ull: with the € :‘, t e -, , I a C

sa l -  i t l O f l  a iou -ug th at ’ en t i r e  p a t h  of f 1o ’i- -~’ . I f t h i s  occurs  w i t h i n  ( I C C ’  l i fe  of
a wa stccc - ,t t er  t r e a t u n e C ; t  sv : :t c - rn , t h e  e f f l u en t  coo - - I i t : ; C : , t  j ails ‘, , ‘ u l l i-C
the same a~; those at the  i n f l u e n t .

“When  w a t e r  f low s - -  t h r ou r C ru soil , c’;~u i l i h  i -urn  c o n c c - : t l r ; t ;  i-os are
seldom c , I t 1 u i n c - d  in  t i c  1051011 of t i-c  “ li- -i-i t. ’ ccl t ; , b u c :  in . ;  :- , t l ’ at e . The
k i n e t i c s  of such  a ;‘:y s t e m  can be l i m i t e d  i - :  d i f t u t ’ i o u t  t i - t i  ‘, : I ( . - s’, :r I  ce - - I

the sorbent part icle (s-- n~-~ll particles OiO’,’e t , t s ter  , t i- c- H ~~~-: I s -  i t ;  i - i ’  ‘r ti-i-ni-il
to concent rat ion  “r - -J~ en t )  , by i I 1 i 0 7 D - a r C ; c - I c  I I ’ f i - C O C O I u , i-i b y  111( 1: 1 re
of f] oc ’~’ ii ; t h e  p or ou s  m a t r i x . The t I ; s - c ’ u n i a i o ;u  of C - ’ C ’ ; i l i l  r l u t i :  s- . : :  l i on  i - c o
does s’lO’- - ~ t h a t  l i e  f a c t o r  i m p o r t- l o t  t o  .,o57  l lo:i C - s i - a c - C -  o i s  . ‘- : : : f , t ’  - c ai ’ea
or n u n ;h c r  I ) !  S O r h , ; I u d  sit c - s , a n d  t h a t  l i : e  rd — i - C o l t  b - r , t , ’:cc’n COC , ( f l l l a I i i -” I i  f-

d is so l ’cCCI and sor b -n d  ph ases  c lep e:a i s  on t h i c  ;- c-1i d C (1 ~ , ,1 11 i - S ‘i- ’e th ‘.‘ ‘ i .ici ’i
th e s - o r l - c - i  : a ( I h P c ’ J l E t o  or lori s; ar e  held c-r on the  I C - n  h c - - , - o r  c b i - t  i- r i l -a ’  l I t

to i - e :c - c t  t h ; c ’  s - - : r L ; t c -, i- l t d  on the  n u m b - n :  , ‘f i C C u o c ’ i - a ; - l e  - 
: 1 1 C C :  a’,’ i l t ’  1 0

for  ; or~ - t C - .,-: -

I- i- -u p t ion  is 0 complex , v ;t  i l  I I i O i - ’C: s- l : I l l  0 C C~~ ‘,‘- , , ‘, f ’ T  I C ’ i’ : t 7 ; c - 1 t
ay l - I e i i ’ uS  t i -  d~~, - i -  C c - C l ’  f u r t h e r  t i — i - v . li Ot i - ”  ‘ ‘ C C ( - I C O ! , , i - , ’ :l c l i ,  I c ’  , E t00
to i n  C U t O r u l i c i l I l l - C - i -  of f i ] I C ’ t C t i O i , 1 1 ,1 7 1  1 ’  c t l i , a u c ~e ,  ii I C ; ! ,  i - C  i-l C’c’’_ ; C i - C , I , , t i c f l ’ l

i -n d  -i - c  e’ i - l ( I O O C C  ( 1 - 0 1 1 — a l l . ‘ 1 1 1 1 0 7 ) .  It ,l ’i C’ .i !’ C I i -  1 C j C C , , , , t i b i I C \ ’t ’  li- ’ L C ” , I —
r: I C  - ‘ , , S  ‘ 1 1  t i- - I C ft ct 1 of t l l C ’ 1 , ~~ I l l  ; - c  ( ‘ S  C - t , J dc- C C i  C ’~ C , ‘: Hi u i - i - , - l I t ’  I , :  - i-

I _ a ,  l i - - 1 1 , 010 1 1CC i-I : , I r C t i - l C i  of t b . - l i - i - Cr
_ _ C -  ~n u~ i - 1 i  r y t  l ’ O I I  11 - I t , - I ( C C .  C - I - )  ou s

S’i - ! - t e f l I S .  U I - C C - C l  j s f l l n u ) , , l b i ( I C I  C L i  I I C ’ i - l - C C I  C ’ 0 r i- 1,~ :~. u 5  c , . :~~~i:C- c~ ..i - C u c ’ ( ;  C -:

c l C - C - e r \ - ’ i ng  t i ;e  i- - eh a ’ :uor  of i , ; C - i c a l  \‘ ; , 1-~t c r : -  on t b c -  : i t n p b ’ - - ; t  I - ,-u ’ d I tCs -  l , C ” C 1i-
as done c’, u t h  ! . Ct 1 11 - .; ( h O m C I : l u c  cc-a ge ; - ‘

~ O i l s ; . - i - i - C a l  Li ’i - , i a t - . 
1 1  

( i - i-I l .  1 I ~)

2 — Soil C1ass fa~ 1 1 : 10

N a t u r a l  s i - a i l s  m a y  i-i- c - O ; I : u , C 1  i - c l  O S -  coia’- l c - >  l I - I C t I C ’ J - f l ; - :  h i - i 01 , 1 - u i -
h i - t i n - ;  i - - r t i c l e  s - l ;- ’CS- ranging from o’er Si-U lC ,i (’C ’ . l l , i- (0 . i l l i l l i , ’I ’- ’ _ ’ t I l ’ I  I 0)
le ss -  t h a n  one rn :cuoI ’u . Their ; r op e i  i , i C ,’: c -ill t i - i l  

~
‘ ‘,\ ‘ i l t, I l V  an d  is ‘i- ’ c l t t . C t ] O C l

15 in’ ic’ ,C-ed i ’y a ‘; I r u ( t y  of ; e ; u u i - i l i z e d  i - 1C0 ’i ’ i ; ’ l u t t :  1- t n ; :’ . T ah - 1 - l I — C — i-
(J 1’:C: I a I n , -: at t h e  iii  H C O I ] C O  a uol t i - a :  n i -  1110 U to C 1 t i C :  u t y  soils - .

No s i u ; d e  cla : , ! ; l f m c  t i e ’ . i s  ~J ; f I c r c u i t  to ~ ‘ C  I l l  l u s h  t h e  ha ’ h i’ l c I l u C
percol , l t 1 c n  C I u L I , l I ’ C t Y  ( ; u u f : l t r a l u o r u )  , v- i- tue h o i d i - i ~ c - - a c ’ ( f i ~~1~ l L O ~~. . i t ’ ’ )
,tnc l  - t i l C t ’ i 1 ’ : l  n I r ~~ii ~~ ‘af a i - i - ’ t  l i - i l l  r t - o i - l .  U t ’  C t i - l i - C t  ( ‘ 0  1! (I I i - i  t o

s - I l ’- i l t  ‘-, ‘ el L t c i t u I C; i - 1 C i t o  u : u o d u f y  C i i  c ’ , I n . t i t I u e I ’ t I ;  ( I f  i - p t - l a -  I ‘ ‘ i - - I C , ’ ‘ C - I

( ‘ - i -

_



Table lI-C- 1

SOIL AND SUB-SOIL CI~~SSIFICAT ION METHODS

Paramete r  Desc r ip t ive  Terms

Texture (very genera l )  Light , medium , h e a v y ,  e t c .

Par t ic le  Size Sandy loa m , s i l t y  c l ay ,  etc .
Dist~ibut ion

Associa t ion ( i d e n t i f i e s  Yol o— i -r c -u iC - ,-:ood , t\’t - l lr \  i n —

characteri i-tic Ly locat ion)  Rincon , etc .

Sur face  Runoff  Po t en t i a l  —: Group A , B ,  C ,  e tc .

C a p a b i l i t y  ( i~~ i - t i - i t — i -  C lass  I , II , III , et c.
u se  such a s -  a q ni c c u  I t  nr C ’)

Geoloauc -o- C- ion M a r i n e  Ti -n sa  cc , A l l u v u a l
Fan , e t c .

- - - -- ---- ~~-— -- -

NOTES:

,L/ 
}‘ r c ’ : l  :~ 

‘ . 11 ~‘t
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can be es t imated  with  some degree of r i sk  by i n t e r p r e t a t i o n  of c lass i f i -
cations and by j u d g e m e n t .

A basic aspect of most  soil c l a s s i f i c a t i o n s  in the Uni ted  S tates
is the use of descri ptive local names  such as Yolo , Rin cou ’i and Panoche
which general ly  refer  to towns , count ies or ot he r ~dent ~ f i a b l e  a r ea s
Hence , a Yolo soil is common in bu t  not r e s tn i c :c e d  to , ‘solo C o u n t y
C a l i f o r n i a . This  same  or s im i l a r  soil  located in  ano the r  county  ri- s ty ,
hci ’~vc-vc’ r , be g i v e n  a n o t h e r  n a m e  suc l  as  C o l u m h i a  . i r o n ;  t i - c o o  n a u C l e s
ccc :tp le ;i  ‘a oh a broad i-n o \ I i - L l :h C  of loca l  c o n d it i o n s , a c l a s s t f t c c t u - : - n of
soil su i t ah i l st  for an  i d e n t i f i e d  purpose  c- -l i-u be m a ch e -

Ta ble II— C — 2  gives a d e s - e m i t  j o l t  of eacn of t h e  soil a s : ’o c i a t i sC ; s

occI u r r i u i - ~ In hi-- n in e  i-e lected s i t e s  and an  e s t i u l n , t e  of it s - i n f i l t r - ~t :on
ca n ac i t s -  \ \ ‘ l thu Ct r e cord  to the  vecu c -t a u l  ~~~ c o ve r  t h u — I  u : ; i -y  i-c- a SsiCi t ’: C CC -

The bas i s  f a r  t h i s  e st i ma t e  i s  d i s cu s s - e d  171 1 c u t  3 cf t n i s  l~e - l -t t o C C  . Th e
soils  l i s t e d  In T a b le l I— C  —2 arc fur th - : ’ i ’ i - i i : : c u s s - c d  In Se c t i o n F -

There are  n: e : e n tl ~ no r e l i a  b _ _ i c  ~-s ra r I o t  c”u s or u -isbn Is ’ l :t y i - i : ’ t r i —
b u t l o C I s  t t i i - , t  do :c - i ’ ibe the  c’tum 1 I Ic-id t’i-riatuo ;; in i - C O l d  c-I -C l ~ “ ,t  and
ch at  u ’ c t ( O l C  I1C : - - 3~~~’ li -i-i t I i - ”. C b J i l C i - l i  37 -I 0 0 0 i J t i O i ’i. 1 ’ - l l ” ,’, t  IC- H : c i - ’ t i C I ; i-
in t h u s -  r eport  u t i l l l - Ic ’  50C C - r -  ~1 c-l i-, ,  s- i f i c a i t i on S Si i - c l  c i a - i  . IC I I O C i - t I C S  i-i- i-oi l
a ss -oc :  , ‘, i s , u i , ,  , c : , ’ b  (10 III i l e c ; O C - . a t r a t i - .- C - c  i- t , C ’ u i - , t C - aS  t h , u t  “c ’co i - m i - C a
s-oils and ‘,‘ :t ’ ,oi - oil C : i - o c I , i t u 0 l : C I . The ;;c’ r a -r al  c ’ l c I I - s - : I I , l , t i a l , s -  (l i - i ’ !
chr u i , , ’ I C  i- i-t i c s  u t u l i , : c - i , I ’C l~~ t ,r o l~C i n C a t C ,aC ’~ Si - nd i 7 , i - l l ’- t  I t t i - c - l i - C C . . :  1.
d c-t - .~i Ic-d f i e l d  tc- s-ts ‘ 1 - 1 1 1 ’  c J I C C - 5 : ’ C ” i - Q f l S  t f  i-oil i-’,;i t a i : C l I v ( i - u ( C  I ’ l l ‘ C C C ~~1
c r c  i- i-be ~ nd I - c t - -i c: - . r n C i - ; u c ’ t , t  I t c ’ ; I t t i i - : .  i - C ’ ll : C C i t I ( i t i ( t i - b .

Lv~i-i H i  i - C C ’  5- 11 cl i - i :::’- i t i c o t i - ’ : 1  Lv cu - l a  r a l i C - ’ U sOil  c ; I e :, ; y - l i u ’ C ; - c ,

i - s C s i - - - - i - i -  5101 ;:,  01. 0 , I p a l C i l 1t ~ c l a s ses  c I ( C l i I l ( 5  t h c -  p ossi i” i l , ’ - t ’ of l1 U I : I , t C n t I ; I 1

error , :L- ’y h at-” :: i-i- - n t V i C i- ’ i~~ ui - cid in l i C e  i - i - ’  ,a :;  i- 1- 0 5 1 : 7  C 1 i~~~ i - 1 1 i 1 1 tj . t i -

et : t ; i : : ,’i tes - Tho B u r c a l l  of R u t - c l a m l l t u i , C 7l us c-s I I ,  l t O i ’ , C ] i - C i -_ ’C i - i ’ l l C ’ I I J S C’ I

in p h i n c i og  irrigation l ’ r I I I C C C I  s -

3 — Soil_—_\‘C- t .’r — ~n f i l t r - a t i , ; n  i - ’ I I , - t u o n u h C C ’ : .

T u e  c r u r n i - r y  r e s u l t  of th e  C S ’ p ! ! c : l t i s - I C  of v,, so-c’ :,~t ou s to  soil i s  i

d c- ct n i - i - s - c a  l i i -  t i
_
i - c p e r n : ’o t b i i i t y  i - - f  l i l t ’  s - o i l .  j ’ c c ~~~’e H — C — i  r e p r c t - e n t s  t i e

ty p ic a l  t im e  — i n f i l t ra t i o n  r as e i - I l l  C I , ’ 1 1 ; ;  ap~- l u c i - i t 1 c,si s -~f r - tc ’- i i l e  w a l e r ,
c l ea r  ‘i-\’ - i t C ’ i  a nd  “-‘Ii . : t i i - w s u t e r  to  :1011 -

C - P *



For clear water , the f i rs t  por t ion  of the cur n ’ o (Stage I)  in - -h i c a t - - s
a decrease In i n f i l t r a t i on  r a te  due  to s l a k i n g  of the s o i l .  ‘C-a c- soi l  s loe-
Ing Is caused by the affinity of the  i u l l c ’- m n a l  soil su r f i -~i c’:- for  v ot er  and
the overcoming of the  cohesivo forces h o l d i n g  t i - c- soi l sy s t e m t o - i - c u l l -  i .
The Increase in infiltration rate ira S tage  2 is cacused by the rc ’uc- ut’o i I f
air entrapped In soi l by solution intc the \vater . Thi - f i na l  b ” i - u i - i C : C u  c - f  l i - c
curve for clear water (Stage 3) in-:I icat ,- - i-~ a curac hua l dec -ict Os - C?  ~ I u  l~ , ’- r S  i - S I C —
lity f rom m i c r o bia l  ac t ion  i n  the  soi l  . Ti - i- - li-cl: c i - f  a i r  1 C t  t i-c  s - o i l — c o
system al lows-  anaerobic o r g an i sm i -  to f - ’asl or , the  C!’q~~i ; 1 c -  ‘ 11 11 ’ C r  ( C C  t i - c’

C—B a *
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so i l—water  system and produce biological s l im e s .

When steri le water is applied to steri le  soil , the  long- te rm
decrease in inf i l t ra t ion  r ate due to microbia l  action (hoes not i-cur .
This  fact  gives an ind ica t ion  t h a t  the decrease in p e r m e a b i l i t y  f rom
wastewater  app lication is caused by anaerobic  s l i r s u . a’ in  t h e  so i l - w a t e r
sys tem.  The t r e a t m e n t  p lan t  e f f l u e n t  wi th  i ts  lar ;ca s u p p l y  or organic
nu t r i en t s-  causes  a r ap id  growt h of n ’ac r i - -r-r  ~o : u i : -:ra Co i- nd a C O T u t C 7 I ’i-C O u i -

decrease in the in f i l t r a t i o n  r at e .

Figure  11—0— 2 shows tha t  a w a t e r — s o i l  sy s t enu  :U u a i cb  i - c  1 5 1 C r—

m i t t e n t ly  rested to restore the  u l I f i l t r a t i o n  c au-sc c~ y of ti c- soil - In
resting , air becomes available to the riiucroorcjani:;ms i a u u d  t h e  c~: S C S ’ i , C C

m a t e r i a l  is decomposed by aerobi c  O~~c ; i - 1 I 5 1 S C C , S  t h u s  , ‘‘ n’- - ; e s u l : C l 7 ’’ t i-i-
clogged soil p ores and res tor ing th e  i n f i l t r a t i v e  c : i -p a c i t y  - f  He soil
s y s t e m . The s u s t a i n e d  ra te  is the  est ~ motc - -: i av e r ag e  l o C ; ’~— t e u  71 r i - t o

rei-;uitin g from the combination of i - u p p l i c a t i o u a  i-na rc - s t i  C C  ~ 
( : r C O S i S

In a lmos t  a l l  soils a r e s t i n cu  period d r u c s  oat t he  soi l  and  res tore s-
aerobic c o nc h t ion s  a u _ - C  t h e  i n i t i a l  i n i l l I r o t i o C ;  ( ‘ O p I l l i - ’ . i - i ’ : l u~;- - ; ~‘- r r ioas

7 0 1 -i -V  t o  cc u a’ 17’ ioo cJe ff lU: - i  I c -  C i - t - a i . l i C ’-h i -C’ i  ~~~~ i - 17 i-~~C H ’ 7  ( C C I S ( - I  , icl : ( i - - i - i -—

c C - u o f l s .  G e i : - s u a l ) y ,  i C ’ r - O i t S -  On ,‘, , s - t e \ ’,’ i - I I C i ’  a u ) u a l ! r i - u t i o u -  sy s t e m s -  i n d i c a t e
t h a t  for  a l - o c t u O C ?  h a l f  to t u l r c - e — n ,- i - u u i - l i s  of th u e t im e  C C - I  \‘~ Ci s I c - c’, i t O r  C l — i - i C C
I c s~ u p !  I C C C  -

E x t - - i - I s - l y e  t e s t s  on d i s t u r b  “U s i - r a t - l o s  of f u t - ~ c i n dy  s i - i l -  C C )

Ca l i fou - n u a  \- , ccr e co:u I i - c t c~~l a t  Lo nu , C O l l I e - i l —: I C C  l ’) - 3 . i - h o ’ s - u i - a l  end
ch euCl i ca l  d’ C , u i - I C ’ i c ’ C  u s t I e s -  of t i e : e  soils S I C  shot - ,’: in  T~ 1alo I I — C - - 3 .
L-,’ I ; i r n e t c rC ;  H 1 1 ; l  co i l s  l i e s - c ’  soils t i - c - u - - . u s - ’  ‘I to ( b O t c ’ r n i ; l i - C ’  i n f i l t i t i - a ,
r at e s for ti -c- s-h - ,c’ i - i - t e r  a u u  I pr : :-:a r~ ’ s - c ’ s - i n c  e t f t u - ’~;t , ; - Thou c -  i — t u t u i- t i on
r a t e s  ~ chi ~~i- .’oci Ice f resh w i -t om r n u u h t  ia ’ cou i s i de r c -d  rc- p rc - - -c CCI a t  i - i--c: of
the i n f l l t r i - C t -,or r i - t es  i ’e la l ed  to t h e  st ~~u c t u u  e of c:s c ’hu of I h a s  :,il

The U n i  ‘,‘c :r s it  y of C i - l i f c r - ’La at  C - a c - i s  h a s  car r i e d  out 51701105 of
the i n fj 1 t i ; i t i o ~u c ap a c i t i e s  of 20 covered tc - r - l  u i l o t s  i - f a l m , ’:t ~~ C CC’ I, , F ( ’

foo t  each ~oc~ite d in a 100 acre tes t  si te at t h e ir  \\ ‘e s t  bU~. -a l ’ u i - - i - H I’ t i - i - ’ ion
ne ar l’u r e } - a u - ; h  , Cab l e  i - i a .  The t e :- t s  c’ ; c -ui a c o n d u c t o ch  l ’~ i- I - u i - :  ,

~

water  on c- i-h t c ’ : t  plo ’ un t i l  t he  i n f i  11 i - i - j ’i - l i -  , r ot e  cc ’ s si-i- o u l  i~’e 1 - The-
wat er  \‘i-’- i S  t 1 ion removed f r o m  t i -m e !i - lot  ~i~~d I he ch um ’ 05 l i i  : o i l  mou st :re
c - : 1  out  at  v a r i ous  d e p t h s  were mci - s  ures! ( ‘on t in r so ; :  ~‘ i C  UI  ut ~ l 3 I P i - . C  — i—i - u i i—

i - u i  i i -~ r c ) u i ( C I I C O I ’ s  we ;e a c h i e v e d .  T 1C ’? : u t - ; s -u l i : ; c d  I , ; t l l t m t l o n  i- I t s - S  ( Ib- ~)
an—i t i e —  dr I i u a vJc’ o u t e r  fcr select ed p l o t s  ij i c ’  sho-,c ru i i i  I ’ m - u s -n ”  J I -’- C — 3 .
1.1 ‘i - , i , f nj ’ m  the  ‘i-nt - i-c tn  s - I  s i te  is  C ’ C- A S h  I C I b  OS i- Pi -ri~~~t i ~ H c - r  es s-ca l t he
1 , i t i - I I i - c ’u ’ i ~~, t ;  ‘: ~r~ ed b y e  f a c t o r  f u -e l i 1 100 .  S u u C ; i l c u i \ S C i i S i t C O C i i -  Si-i CC

be ‘-:>C’ - (~:ct r, ’ 1 u n  5017 - I  u~ il i - u S F - e ’ c u ; t ’ o n s .

a . ‘ . - -

_ _ _ _  
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In contra st to the in f i l t r a t ion  rates  for f resh w C , t e r , Table 11—0— 3
s-hoc-:: - equilibrium infiltration rates far tar i m u m r v  e f f l u e n t  or) t he order I f
0.2 ueet per day. In a short i t s - i - c  f ra m e  t h e C l e  i c -c - - cr  r a t e s  are generall y
a t t r ibu ted  to an organic  clogqiisq r out  p r o du c e - s I  I - -a sewu(:e SilLI er anaerobic
conditions. Essenti ally, the mat iS  a s h i n e ’  cs-f m ic ro f lo ra  and mi crof um ’,,u rs a
which  grows r a p i d l y  when n u t ri e n ts  c i ,  t r e a t e < i  s-cc-sage e f f l u e n t  are a- i - i - li a b l e  -

For soils with  pa r t i c l e s  less t h an  some cr i t i ca l  size , t h i s  i i - i - t  r e h i t i v e ly
independent  of t h e  c har ac t e r  of the suppor t ing  medium and does not vary
wide l~’ f rom s i tua t ion  to s i t u a t i o n  (Rei .  1-i , p. 91) •

It mus t  be emphas ized  t ha t the very is-rc’ad r an - es of v a l u e s  us-ed
to describe ‘,‘ ar u o : : s- t o - i - e s  of sot~ a u c - ,l t ru e great  vaue’tu of s-oil s- as- c l  i n f u l —
t r a t ion  r a t e s  which  m n y  occur in an  a p p l i c at i o n  area s-’u a k e ~t u u ’sI :er a t io ’e
tha t  e x t en s i v e  i - n i - i  de tai led  s a C C ) D l i C S i - 7  rind ana l ys i s  Ire ca r r ie—I ou t  i’eic i-rc-
any  s~~t r ~ is  a ct - a lly ‘ 1 0 5 1 - I C  i-cd or U C ~:c- j  for c’,’ o st e w o o c~r ap p l u c a t i o n .

Eu -u nrc I l — C — U  s - h Oc ’ S ci qen’-r a i  r e l r~ t u o C i - s n u p  I i~’tc ’, s-en i - u  ‘i- I l — S i  t i - i -u )
rote , soil t c’ C -: I ur~ and surf i-cc slo:-c’ wh i c h  is den - ‘c’ - ’ f r o C a  I co- , i - C - - l r e u I J c ’ J
prai - ’ti ce u n  d e : I l a C n u u g  ) - l ’ u : n S C I c - i  S e t e rn s f u - : ’ i s - I C C ’ s - I S ’ : ,  I’ ::- f ace  r u C ’, 1’ .
l i - i - - c - u I r s -  ore C e C c e r - I l ;  -o s - u s s i :  I c  ~‘,‘i t hi t i -j O l i - I  ( i - - f  u 7 - f : i I u ’ L C - a C ,  r t i- c

C u  i - u ,  1 u l  l a id  t e s t S  I I I  c i - - i o u u  l y o s - s - c u s s - e u7 . i n C r - ’  have  I - o c r
cI u c l I t e c i  f -a r  u se i n  e o : t u r ~c u t u u a :  t i e  C . :  C Y C m t u r , I S U S I , : i C ’ udi i- a r - p i l c a t : U I C  ri - l o s
for (‘ - i - i - )  of t i e  si- -il S I S S O i - J i - t ! c I : , - - . - f l  O t ’ H I i - ’ I ’ , i C ~ r o t - i - : c o : :  C- 1 - ci ‘ i - - I I O S
also b -ecu X C , - C l c’, ,t c ch is ‘i - H i - u i -lu t ue  soil \ ‘ ;U i I I - , t o  1 -0. 7(70 c~ -r C i ) -’, d ay  i - C C - : :

res ted ror t i - i - c- c  cia 
~~~~ -

A S U ! . u C : I , : ’; of d at a  f r i _ ) C n  S e l e ct e d  c , ’i - i s - t c w - i l c - -: i-i l  i - I S C S C ’ s-J- ) S ltC s  15
gl - i- ’cu o l i i  TubI ~’ I l — -IS- - U . It c a n  be r- i ’ e .  t h at  t i - c , 0 7 : 1 : 1 - S ( ‘ (<var  a c-a-ic r u i- c; e
of \‘,‘r u si ’ :- t v i - e C - , ap p l i c a t < o n  r at e s  and VC , ’c- t ,i i l ’ i- ’ , co’ i- i s .  i l I l - I l u l : - S i i e :i  on
the success-  or sh o u t c:o r u i n g  S of e a i - ’h o~~e r a t i - i u i  and the  Ie\ ’c- ls  of t r e : i tn , eo t
a c hie v e - i  is - c-t ac ’ ai lal : -1 ’ i -

4 -‘ Soil — ~,‘:, I cit — I ‘0 - i -e ta  i - 1 ( I C  R e l a t i o n

Rem n~-s’ - 1 of various constituents f~ i i i  ti-C con er ( i e n O l ) : I S  1 i i ~ S70
t he: i,ur lac-r- i - r i - - i -  l I f  11: -i - .- oil  ; - ar t i c l e s  - m : u d  t i - c -  1:011 f lor a  a n d  f au s r i  p : i s - t
wh ich  ~hc- ‘- - - ‘ I cr  CC ’ :ovci-~~~, a m id t he  t ime r e - -w i red  f or  t i c  n , o v e r n c - n t  . [5 :,I -

soils wh i ch  ach ieve  accept i b ie re mnov o i s -  u s u a l l y  i - i - ru t 1 in  H a - c ’  - i  Ccl c m  - - i mdc
r i - i - t i- mi,: ! ci s c-c ell u i- s silt or sand. They lol l  e e r e r a t l v  u u u u o  t i _ Ic ca’ c-g - in” :-
s - - l n c h y loa m and s I l t y  l o a m .

‘rhe m a x i m u m  : I u f , l t r a t i o n  r - n I , a  of m i-nc ’ n u t  iCu m ’ i - C r a l  ~o u ls r ’~- : i - ’ - I

the eva po~ m c u n - i - i - m r i t 1 c , u i -  r e q u i r e m e n t  c ’~ h u e  c i ’  C d ’ 1 , 1 ( 11 1 . :  ‘ - s ’ s - u ’. - - i t  - H -  m l ,
a l l  s-c ,il s ~vi ll ~~I : C - C o I i t  n i usi e typo  ‘i-f V I ’  ( ‘ I  t o - : , - - - i- - - ’ s- i - I ’  

-
- - --- ~~~~~~~
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a ll  soi ls  can be su cces s fu l l y  I r r ig a ted to m a i n t a i n  a d u sired v e - ; t t i - t i u n ,

C ) )  ::‘i- -’~ t i  I - - so i l s  ( f in ~ sand)  in a r c i e — d r~ m m ;  o r o f i l e  wi ii not
r e t a in  wi - t - ’-u long i - I f l o U ] 1 I  to prevent  w i l t i n a  of vi - - s e t a t  i s - f l , and i-s C . : t r c O C C i -’sly

t i i - h ’i- soils  ( c l ay s - ) ‘-i-’~’i l1  not accept  w at e r  f a s t  e f loU I Ih  tO 1) C ’E ’VI: f l t  v,’ i it i n s~ -

Are as  h a v i n g  n a t u r a l s lopes in excess  of ten p ercent  h as ’ -” not
been i r r i - ~atc ’d in the past because s u f f i c i e n t  l a n d s - - i- - i t t  f l a t t e r  slc- - - ’ s
have i - e o n  i-va i i i -  l i e  and i-re more -c:onon.ic :al to de v e lo p  • Jt i s  t i -~- - h —
n i c i - I l y  fea~ j i s l ,s’ , ho~’~- e’a i- r , to e s t ab l i sh  and m a i n t ,’ l i i i  Vi- SI O U S  V O - 5  t - t iv e

cov -~s si-- i t h  c c 1 r - f S C l l~ cont ro l led  i r r i c t a t i o n  a p p l i c a t i c - r : : ~ c-c. g round slopes
up to 30 percent  - Althcu~ h each  p l a n t  sacc - i r - e q - : i :  - S i - f l  i n S ) )  V i d u - I l

e n v i r o n C n u l s t  for t : ‘CCV th  , t hoe  can i - c  lj C ’OSCDC ~~i in to  s-ci to~~o ri es  s-i -h~ ah
have ~- i rn i1 a r  chara  c t e r i s  t i - a s dn d  u s e s  -

l’our g e n er a l  cat - L ;o : i e s of ~‘eqi - t : i t ~un , sh c- ’, -o , in Tcil~1c J I — G — 5 ,
ha s . c  b- ’~~n e l e c t s - I  f S- C t he  ra ‘ -~e c -f  S O I l s  i - i - l j 510905 O C C U ’  r i f t  in  t l : e
s i t e s  i r iva  st i  qa ted • Wl ’.n t h e  I - C - : c C C i - -, ion of f O I ’O( -i- , ‘1 0 5 0  I , - ( - q e t i-

t ypes  ha i-i - c Pc- en success  t u l l y  i r r i  so t ed  in ~~ l i : c  r r, i~ - on thc- si-a l t y l i - ( ’ s

sho w n .

‘ri- c i0S i1 ’ I i - f lS f l  5-~ ‘,5 , s - C t S . t ) i - C l  t o  S . C l C ’ I C C - l  ‘a. -0 ’ C df l  S.C - , C a l i 2 c Ia a

as  s ic-s - i--n  i n F i guC a? I 1 — C — % .  T I l l -  C c l d ) 1 ( - I 1 S . I C )  i-~~~l - U ) ’ I I C 5  t h a t  the s ’ i - - S C t C

t i c_ a n l i - i - a  i- ’ i V i -  a :i- -q~~~ to  I S U H  11  ‘I t S  - 
— 

- -  !i ‘ C S l  ~~ ‘ I 1  S-’- l a . i - - I i -  \ ahe C  -,‘ C 5 3

S ine ’ t h -  - ‘‘ io u is f l I ’ - d i ~ ‘C ’: - : . i - — s ’ i , i H -  ‘_ I C ,~ C : , i - o c 1 - I I  i - C S - ’j -~ -‘ c _ - -, c- ‘ i - c’ ; :  S-a -

t ie r , a nd - c i a -  - l i  C I C 1 ’ ,’- ’S U S a  i- i -) ’  1 1 ”  (. C ’ ( - ’ I ’ - S I u - ( l  S . c _ S i- TI i - l i ) 1 i - i - C i (’ fs: c- i -co i - ,

F 1CC , I C C  1 C 5  - J I V e S  5 , 5:5,0 1 ‘11 i C C ’ C - t I U l )  C f  L f l i -  1) 1 1 1 5 09: C c _ ( ! : : O ’ i - , l  Ci-’j i ) d C i t ’1’

U t  V~ I — t i - i - l i  o ) i

The ‘ a i s t i -  ‘i - s i - i t  -
~~ - I ’ I - l : c - s t i e- c i  i -C U ) ’ - H v - ; c ) t - : t i - C I  t O  a c i ii ~a i - e

op t i - s~u r n  i- 1 i ’ c-, ’,’ t h  ( i I c i C -, i 7  ~U n ;  ‘i- i ’  ISP ( 1cm l~~ L S J I S S , I t i - ’ C i  1 1 5 - I l .  f l I I C i S I J ) C 7 ’ C I O C S

of p-a n C ’- , f l I = - C i - i o n  c u d  :)N’ i- I P ) J 10511 a t  01 f i C i - i t  t h e  l f l C 0 1 - - i ’ I i - I C C
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Except for the n i t ra tes  i-nd p h o s p h a t e s , the soluble  s a l t  f rac t ion
(anions) of the tota l d i s so lved  so l ids  w i l l  not be r emoved  l y t : i - e  Soil
m a n t i - . - A l t h U u g h  they  s’~’il1 s i nd e r q o  c h e m i c a l  e x c h a n g e  and p r - c i p i t c t i o n
a s was tewa te r p a s s e s  t h r o u g h  the  soil , they  si -- i l l  not be t - i k c n  in to  the
p l a n t  s y s t ( - C : s i -n i - I  c ann O t  Li-’ a l lo ’s-.’c- d to a c c u m u l a t e  in t he  soi l  ‘ C c O t  n on e
I f s a l t s  do a c cu r , c_ ’, l i -t e , os ’ , : c i - t i c  t e n s i o n s  t ha t  exceed t h e  p l a n t  tol c -r:inces
s - - i l l  i - H - s - l o p .  To con t r o l  s a l t  a c c u I C ’ . u l I t i o n , a n n u a l  app l i c a t i o n s  of ‘:,a ter

- X C O S S  o: t h a t  t~ i - u n s p 1 - , - . h y the  ‘i- ’e q et at i o n  rC lu s t  be app li ed . T h e s e
- Sn  ~~ i i .  ~ul s- a aca’ - j r n u l a t c i -d s a l ts  and f l u s h  t h e t a  out of t he  root

i -n i  IC ’9 L t S . -  - :ii ’a in apc  sy s tem o: rece iv ing  groun d - i-va tc r .  Hence ,
c .’. a pe: i - - i  o~ t i a : 0  (one y e a r  or more )  the  s a l t  lb s’,- m u s t  equa l  th i - -
s a l t  l n : l c i - .\ - D o - i m a g e  ‘.s - at a r  cor~-:i- - m L ; c i t~~:i-n s of t h e se  a l t :  “i l l , hc w evor ,
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Table Il -- C - S

GENERALIZED SOIL - VIIGETAT ION RF TJ~TI ON Fi11 PS 1/

Ve ge ta t ion  Types Soil~~ypes-
— “— ‘—i-: c::’ s r ~cv-Cncc-fl’r z rr ‘,—c, nnc i- — -r”t”’7:: ’ ’L~: - ‘ — ‘c’ -  - - -

Forests
Red wood Gravelly to cla’i- ’ey soils 3 f ee t  or 

- - -

Monterey Pine more in -:1e ; :Sh sinai iCc - s i - ee l  o n e - t ece-
u p l a n d s  an d  :c - ’o 5 W - S  w t ~e 2 [~ to . U
p e r c e nt s1opes - Gc- ( ’ i - lU - ’ L i -u t  r o t

a l s- i-’i-s’~ C l as s  Vt , C l - e n s -  Vu i-nd Class
VIII sos i s.

P a s t u r e s
Rye S an d y  to c1, i - s - c -y au~~s 3 feet  or l i - i - i - c -

Fescue in depth an- ,l 1oc, t~ on I - :  s - i n  i u : ’.s ,

Pou rs-ida t e r r ace ’ -  i- l u - ’: S . C  l a n d s ‘- - - -‘Pc i 10 to 20
Clover pci cen t  5: 1 0 9  51~ ~- , c  a l s o  ccc-a~ : -

c r op l a n d  551 - i c -  Ge : ,n r a l l ’ - , ’ C S i - S  f i L l S

a i w - -y s  ( H i ~~ss 111 , C - l : s s I’, ’ s n - i
VI so c_ U ,, .

RovI S a n dy  to c_ - i a- ‘ ‘ c_ - s i- iou iri s S fect c-i tC ’sce
Truck  in d e p e l i  S . C i d  b - s i - e t c - I  ;i I si : ;  c l i i - , , i - b
Orchar d - f ans  i -n i  115i--Pc I L . 1 C S S  ‘ ‘ i- S S C , U to it )
Vines p c - r o L l S  Ui - -c i - s .  ( H - : e e - r a l l r -  H u t  h u t

Grain a l w a y s  C l a ss  I , Cis: s- s 11 a n d  C la s s  111
A l t - i l l —  so i l s .
Ri ce  -

M - : r sh ( H e s : ’ ui - s  2/
Reed C an a r y  Cr a s s  r ’j n d y  to s i l t y  loa t i - ; s  5 feet  or 111 - Si -i - C

i i i  de pth and boci- l cd  in l i - c  s in a l l  c _ i ’ i-’ia 1
- f an s  w i t , i 0 — 2  ~~i-i a c i - I l  S lo e .  ( tenei ’ i - i l l y

-- - ~~~, ,
~~~~~~~~~~~~~~~~~ . . , - - hu~ not -,-; a;s i- . L s s  I

~~ I ’ ‘5 :

1/  T h ’  p i a t e I I t u I 1  l i -nd  u i - c _ - i-; for t i : c ’  \ ‘ i - lUO US s-oil t~ ’pCS r n ’  i - u S c - f l  lf l  s: i - r e

le t  i i  i n  ~~ in - l I — E — 2

2/ Rapid i h l f l l t r a t i o l  s lr e ~1 s

0 - 19
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Increase because of wa ter losses th rough  ev ape ’-r c t i o n  an d t r a n s - u - i - P on .

A s u b s tan t i a l  portion of the  to ta l  p h e - sp b ,o r ou s  can  he r ’:nscvr d by
the soil and e v e n t u a l l y  used by th e  ‘,‘,2 ( C C t i - t l C S ’i .  The s n a I l  u - i- id es of
most soi ls  are e f fec t ive  in r em ov ing  phos p h sj n s t h u - - i- c -ri j h th e- s- ’-r ~ t i - -n and
biodegradat ion proc ess ’s - i - s .  Table 11— C — 7 give s as’c_ r i - - I  - ra ’ - i - : c-va l r i - i - i - : of
phosphorous for various ru -e -’th n d s- of ap p l i c a t i o n  -

The ~‘ario ::: p r o c e s s e s  tor  r emoval  of n i t r a c en  by t i - i -  soi I — p l a n .
system i-re I l lu s t r a t e d  in  I ’iqur II- - C — n  . Thc- q u a n t I t y  of ; - l i - n t  u p i - e l -  -

of ni t rogen var ies  wi th  t ies -  t v ] ) - ’ of ~‘ i - i ; c _ - t i - t i o n  , se as o n  s i :n i  I S.- C 5’:  i- - f

the n i t rogen  source (i - e • , a~ s - r ’c_ l i - m c ’ i -I CC -DC -a or n i r et  1 1 1 1 1 - c - c ’  - : )  -

Fr au - C -C c- ;’:p c -r i c r ~ce ~- - i th  com: n er c ’ia i ~ -r l i l i n i - - - r  , i - l i e -  1 ( 1 1 ’) -  i - s i b : :  r i - I
u s e  of ap p l i e d  f l i t r i - i - i’cc 11 S O Ur C I ’ S  11105’ 15 t i - k - s n  as; 3(10 i - i - : - V I I I  :co~ : ’ ~’s C - i -

acre f r  o p t im u m  q r u i -- ’- ’ S u u c n 1, , I l t u o : l s  . Ic -i -v : i i - ; ’di cd :e i ’ ro c - c  n u s  c - x c - e s s  of
these a m o u n t s  mu s t  be v o l , a i - i z e  , i-h - :~a t r i f a .  U r ‘ ( i c - l i - -  -i i-si t h e  e l i  a incs;ci-

sys tem - The ra t e - s  of vo lat i  z i - t i - a n  S I C - e l  dc n i t r i f i  C O T : n: :  for  ‘ s i t  - - - : 5  Cl
ca t ions  of r : l t r o c l — - 1C sources i - r i -- - s - c - s  P ins - - n  sin cc -  s-a ;~’ l ; i - -n c - a r ch b -, : s  o n l y
recen t ly  been i n i t o o -  ci - Tl~e V f l i s l - - i - ,  iSv :- F (‘ a i~~:’C - C e - o ~ i - i - :  I - - s - a ,  s - - i l l  -t ac t
such a s tu dy in late 1 9 7 2

F’ s - ~~c _ i r c -  I I — C — 7  g i \ - c- i-i- t h e  s i - r e - i - f l  i- i- :: ns -a l  i - i -  1 c _ i t i ’ - ’Pi i : i -  a s s u n ; - ’ -H
for this s-’i- uci y . It is not car -plc 5 - l ’ i- ’ n w  C -C ’ c d : y  5 , 5  li- so i-

t ha t  have-  Li - i - r i  i -  p c - i t , -1 in  the  l i i -  r i - a t t i r e  l i - : i t  i s -  I c -s’ , ‘c- - i - , n , : r o : i , ’i l ac , - . u
g ives suh snj :’j t u i - i ss i- - r o L l  to th e  e f f  c l i  y e l o s :;  i - i - f  r i - i c r  - -n r c_ i - ri - -s a l I

the volatization i-ni do n itn ifi cc ti i-i- :’. - F -  : i - ’ c _ - 5  5 5 - S .

Table- t l — C - - 6 r i - l o s -i--s t h c  i - C-  c - t i  vc _ l l e F i - r c  of \‘~ i- 1’euS di - p t h s  - f 5 0 1 1

In removin g  col if i- ’-va  org a n i r - l : s .  SuP - — s c _ ut f cc -c d o e s - i - c - -- s’ s’ , ’ . e l i - Se  m i - i - t i - l i e d
six feet h i - l o s ’ ,’ c- r i - i - s : : , c i  l e v i - - I  ss - i l j  p iuv :c s a t :  s i - - ’ i c - c : u i - i l -  C i - s i - S I n - n .  c i c _ - ; ’ : L

and wi l l  a l s o  e r o s - i - i ’- i - d c -r i - is iS - qr ’ a u - s i s - , ’ ,- i tc r ic - s-el c - i - i - P  P for  i-a c t  , ‘f
the  C la ss  I and Clse; re I I  soi ls  f C ) ’ l l i c i  j f l  t i - c  \ ‘,‘ i-Y , O v a t - - i -  i-p~ - i i c - i - t i ’s- S 1 t (  5 1 •

Th e l i - r i ; -  q uan t i t i e s  Of we e - i  nroposc’d i-
~~~ Sccti  i-en E H - i -  r i - i - i - I

I n f i 1 t r s~t ion  s iP -s  (90 f - - c t  per ye ar) l i S T! t h e  ty ~ - ’ S i - r i  i S ’ i- flCl ( l i - S- i- - S  :cu~t —
able for u se  is-i th esc -  i -F l  515 tO  rn -en’ s; q u a s i -n ’s  Sn:’a — s el- I of cns ’c-r i l _ I

very cli” :; i r ab l”  to r i - : in i- -i- -c : 1  t i - c _ - t i -  us - ‘ns i- C i - n C ) s- J ’ I r:u ’cn a , Ic I m u  or C - I -
i- \ nt

er o: ;lon and to ‘f lha i l ( ’(  t h e  app- ’- a r a u ’- - c c - f  l i i ’  ~~~t s -  . ( h r  - - - - l T d  c - s r

also act to r educe surf a ce c l oqc i inu  as - c l  to  i l C 1 ’ C C ’i - a l i l  a p c- v - i - u --; s - i - ’ ] stoi c l i -, :r
t h u s  p romot ing  I n f i l t r a t i o n . h -r i - -  i - u I —  - t r - a s c  1’-~~s re l so  P i - n  ( C S ”  i - I 5Cc_I C ’S ’ ’ S S —

f u l l y  wi th  hi i -j l i  ap p l n : s ì t ion r i - I c _ - u ; a t  l i i ’ - F l c _ I 5 h i i C t II si- h”, - s • ; t r  in  i-V l i - I  - 11 : 1 .

Very l i t t l e  is i ,nns - i n i-bout ‘ sc ’ a l - P c i -, - i - - f  - ‘o i l s i - u e - 1  ; i - l i st s to  cc: —

c u r n i i - i a t - , a s s i m k l a t - ~nd rr od fy ., ; I ’; r I l f I  - l i t  c_’- ! i - C~~ u l i P r ’ ’  - - 5  - c - a i - s

m e t a L -n Thi s  li-c t : of j a n o w L -  c_ bq ( ’ -‘ l u l l  h ’s 1 n  ss-n I - ‘ i s  i t y  C 
r 

~ t ’ I \ J  t i -  ; l i - - C ’ —
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Ta ble l I - C - f

D lh-t I ’IsIB U TION OF C O L I F O R N I  i- ) : c _ C ;A N I P M S  IN
HANFORD 11 NE SAlk DY L O A M  AT LOD 1 , t ’ A u I b ’ O R N I A  ~~i-

Scs i- - i -g e - A s- or ac l e  ‘IP ~i- at  L i d i c - t c- I L i -s et h
B a s i n  I E f f l u e n t  - —‘ -— r ’  ‘— ~--- - - - -- -— -—— 

- 

— - -

Spread Sur fa  - 1 ft 2 ft  4 ft  7 ii I 10 ft 13

P r i m a r y  - I l i x 10~ L u  32~~ / U _ I - 0 0
A - 

3 1 I I
F i n a l  179 x 10 1 . 2  P1 5 k 1/- 2 . 1  0 0 I

P r iu n ar ~’ - 570 :< I PU 0 - 0 
— 

0 0 0
B H -F 1 C , i -~l 1853 liP - l i S P 5 . m - 0 . 5  i- 0 . 2 0. 1 0

C ~~~~~

- --  

~~~~~~~
i _ l u ,  1 111 :-: i o~ 14 1 3  

- 
e Q S P C )  - 0. 2 0. 1 0 . 3

- - ,~ I
F i : :c _ : l 161 x 10 0 . 2 1 - - - - - -  (3 - - -  

- 0

N U T  I ’ l l :

j /l’rom I - h ‘f . 1,4 , P. 72 .

2/ Sca T - I  ch cn , e1 1 m m  : i - u r f u cc -  to 2 — f c _ ’ ,eS d e p t h .

( 1 — 2 . 4

- “ ‘ 4  

- - - - -- -- -- -~~~~~~ ‘~~~~~~~~~~~~~~~~~~~ -- -- - -~~~~~~~~ - -



‘
_

“

Table 11-0-7 1/

REMOVA L EFFICIENCI E S  FOR LAND APPLICATION 1)1 ‘i- ’i- ’ PoP’L Vi-’ATII-

/ Ri -’- iusc ,vi -U ~~ / 
- -  - -

I S pr c_ n ’ ( S s ’ c r l - u - c b
I u ’ r l 4 c i - t i c - ’ . - 

R u u i - -  f l  I i f i l i - r c , t r c - n

Biochemical  Oxygen Demand ([30D) 9 11+ 98 80-85

Chemica l  Oxygen Demand (COD) 9 - 92 50-1-0

Nitro gen (N) 8°  80 -Ci- -80

Phosphorous (P) 9 1- 10-80 50 -c O

M e t a l s  9~- ,  5(3 - k s - f - c

Suspi -,-e- l ed Sohds Yo p - t

P atho q en s  99 00 09

N O T IS :

i/ From R e f .  16 , P.  30.

2/ The resu l t s  for s j - u a y  u r r i q a t i o u i  are m o d i - - l e c i  u p s - i - i  u c s - i - -, r c hs  ,, i - c c c - u u : e l i s - l i s - s i
at Penn Sta te  U l l i v e r i - s i t -5 - . l’nu’ o’\- ’ c - r L I C i - h  r u n  i - f l , th ’a  \- c _ i l c C S  i r s - t i - - I  1 - - :  l i -~ b~ ,
COD , N and suspende d soi~ds s ir e  v -pc - c lo d  s- i - i s ’ s - : ;  c - f  a us op -- i a t i c _ e n a:
Par i s , Texas .  A l l  o thor  v a 1 u u c - ~ l i - -i c-vet li - m i - I  C _ i - i - s i - _ l i  i - r u s h  r , + i - ’d i r - t : l t r i - : i  ‘ i - s

are est,t m - i t e s  by the CLIkI L s t m ’ f f .

~/ 
See Fig .  11-0-7.

__ _ _ _ _  _ _ _ _ _ _ _  _ _
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u c - im al  and h u man s  requires  ft-i t i n d u ,m r n i l  w a sP - ,; c- ~i-c e i - i - i -  Lbs i - u
S ’~ U i - c _ ’ - -S to a lev e l  c o n s i s t C l C t  s’~’ t t h s i - - c - i - i - i - mb r s u n i - c ’ p -~i - 1  s’~’ u S t i -  5;

Tabl e  I I — C — 6  shows the  e f f c _ - c _ - t u v e r i - -, - ss  - v a t  i c - i - a I -  : i - s h i - i -  c - f  soi l
1 :1  u - m o v i ; , e r  c o l i fe r t n  - - s - g e l s - i c e s - i - a .  S u H — s u r f , i i ’ i - I i i - s r e i u s ’ S’,’St i  I l l S ,  c - s S t u l l (  P
six  1s ’ - ,’t L . 1 c _ c _ V  q u ’ c - u r ’  b l ev i ’ !  w i - l i  l i - c - c - I - C c _ S  i - i l l  a H ’ 4 5 i - i t c _’ I i i -  - c - u i - ,- fl t ( i - i - i - i - I s
and w i l l  also pr-c- c_ - i d e  i-legs  i - t c ’  qr - , - c : u ; c i v . ’i - i - u r H - s c _ I  cc _ i -u t r i - ’ b  t -  i- i , ) -S C  I

t h e  C lass  I si- cd Cl a s s  II . s i - e u l s  f o u r - i - i  1 C m  i - l i - e s  i-i- - i - i -S I r  ‘i- - i - t i ’ s ’  c _ i p m - 1 r ~~’ - P .’ u i  S I C -  5 .

Table l i — C —  7 g ives  the ’  i -y r - r a n -  r e -n ; s-al ‘ ‘ I n - i - - i- - ; sc~ i c - s i  I - t i - ’

for c_ - si c -h of i - l i - s - s  w~~s t c i - s ’~’, i t -  i ’ COu ’, S t i t i - , - - f l t G .  ‘ H - -  I c-i - - s i - C s , ~- su ; t s c S i - i - i T s -

cr ’o s  i -r i - - r c s - cuum: : i e i - s - b c - i - s  for s r - r i - p  i r n i - c i - i t i  i- i - i -  u i - i - ; i - h i -- l i - is le  i — - r I C a - h  H ;
m a r s h  g ras ses  ( i n f : l t u  i - t i c - : ;  i-i’s- u s )  ci i ’: a- c_ i - P s i - i’ - i - i - u’ f i - i - c _- i - ’  : i i ’ - r i t e  I r i - i -

sp ray  i r f o u c t -  i - i .  No s i m U — s e u r f m c - e d i s i i u i -~~,;e s ’:, ;S- -rn r; s’i- ’ , - - i - I r i  bc _ i -  i - r i s u i - i - h l c-ci in
f - e - r c : ; t i-i i - i - i - i  p a c t  i - s r .  L i -’  I a  i -n i - i  cl-ui - i - ’ ci c u b ’ - - -  s i - u i  i- i- i - c d i e  r : i - u c ~e S y S u i -’ - h - T ; ’; i-s ’ . - i - i - id
hi-c U S C T (  i - f l  C l i - -  c - r , -~i-p od end  i n f : l t r  h i - i - S i -  - ‘0 I s  • 115-5’~ n

- i- i- i-:; 115 - I  c i -  s - c_ C  s u b —
s u r f - i - i - i - i -  1r’ i - t n . c -j o i - s - ’, e t - - : m i - s  w i - i - - l I  - - s  be m n ~~t a l l  - I u n t i l  e n - i - i - n  -s - t  r

h i - i - y e  r i s e r s  to v.’ : t h i n t i - i - ;  f r - c t  of i - h - -  ; i - c - s i - u i - d  s ur : ’ s i - c ’ c_ i- . A i - i c - s t — i - I - - i - I
S O c -  1- - i - i - i - l i - u i -’ r -  C ens t In ’  f - C s i -  e i r , . b  psr :; i-re H. i : e b ~ i- - ’~c - u b  I i i - - ’ c _ - l - : t  n c - C c-r i  i-c-

s- - - ‘ - - 1 i - i t i - ’ i’ ei - 11: ‘n t I u r ’  i - n i - n -  u i - I  i - H :  -ac- i- I~~~i - I  - t c’ c-i ’ c, ’ , - 1  i - c - i -  : i -  I i- i - t i -  C i -  i - i - S c S i - S

vi-’hc _ ’ r -  it  cou ld  bc _ - c ;o l l - - - , - t - ; , I b e ,’ s u i ,’ - - s i ’ ; f - m c - r u - t i n  C S i -  i - i - -  - i - i - u i - h ,~’ i - i - t i - ,-i -  -u i- ac n - : .

In t i  - mm l i - s  -u: : ’ i - f  u: ~ - - I i - i  C us - i - -  - i - C l ,  i - i - i -  c -b c  - ; i - i -  b e i- i i - t i -’ c_

v, P t i He Ie ~ ‘ S i - C d ’ h i -  n l i v  ‘i-s- i S i -  s- - i  C u  c _ i - ;’ I - ‘ - i - 5~~~’ i - i -  d i - - ’ - - - c_ ’ - ‘~ O i - S  ‘ C l  - c_I i - l i e
t u i - - i - i t  i - sd 1 (— d c i - ’- a  c - a :  1 t H - i- - . s  i - ,  b c - s - i - I  - ‘- i ’ s - i - i - u s ;  - i i - ”  ‘ ‘ - i - :  - 

- - - - T I - . I i- - - s ’ cm
s u h — s u i f m ,i c-e : i r i - s r , , i - - r c _’ s - - s t  115 c - u ;  hi-a l ee , c e - I ‘ u H i - u i - s - i - - i -I ~i - I I  - :  t I c - a
k - a c— h - i - c: H i  a r - - i - r i - o r , i - i - I -  Is: c -- i - i - s t . Th - i : e c _ : i -  , c _ a l ,  i s -  C i t e s  ~ ; i - i  i - l i : ,’ c- i i s -
cr - i - i - u ’, h e n r i - c r  - - -a i - i - i l l  i - e s  S l S m s m f j c ’ , , t l v  c - c - c - ’- - - - i -  I - ’ P m - - t i - e r - s i - i - i - r olL - I c _ - i - c - h i - I -, ’ ,
p r e — t u c _ - i - m t u e u i -’ i - s l  of t i - m i - -  c _ t : - r - h i , ’ ,, b n a b -i i-c’ . i - i L - :  h i - ’  u i - c . - - s ea r s ’ . , e i u c - — C i - i - i b d c _’ --
dna i i i - i - t r i c -  s’5 ’s; c u r i e ; i ; i -  i - u i -  - a i - i -  ; i - i - i - s  ‘ i - c ;  a is s i - i - u - e r ’ s ’- a c - i - ’ - s: t u a t  urn c-i-’ a -  ~1 o s : u ~ h —

w i - i -c u  i - i - i - I c  f ou r  to S c - u i -  f - s i -  h , ’ l - ’ e’.v i - h - c  ca u i - s . I s i - i - m f s i - c -o s- i l l  be q u i t e
c _ I  f r i - i - U  b c _ ’ r i -  i l l  c -uI  1 - c - t i - i - r h  l c _  i -c l - j u t s  wi  i- H r i - i - i - I  y isi s u i - a r  c-s ;u c m i i i  i - i  ~ of ~ e’ - r i ’ r - ’ , i : i u  -
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D . S l i P  i t  ~ N i - ’ i L ’  ‘i- I s  ‘ )N

The e u t l u e  S tu d -’ A ; c _ - , r  s i - i - i s  s-s - - t i - - , - - n c  d l v  i cy l c ’ c i - - l  t, o i - b e S ( - r r r i - i ; , e

,i-~~ ue ra l  a r e a s  C O i s t i - i - i u S l r s i -’l p-  t € i - i - t 1 , . I  -n et c - - ’,’;ss t r - i  - :  r - i - i - r’,i ’, i - i - ”, s - i t s ’ s .  The

~ -sncl ,i- ries of pote ii - bi i - i  s u n s c_ s i - i - i - ’  i - - h e i - i - t  i - t n -  : i - i - t e l I s u c -  r i - i - c - c - i - i - r o e  inv ’e ’l ’i--c i - d
‘re docu :; :en ’c ’ i- . A i - s - r u- i- C - C i , C i - s t C ’, ’C’ i - i - :, i-t i- - a c - l i -  ‘c ’s’ s’ u ’ s - c l  i r s  i - h i -’ pc , , l u i - s - e i - s -r ’_

.1 the  H I t - — t h r e e  ‘ i-i- i - L i - i  i-,’, a : ’ ’c ’, ’ t r - r  i - r - n l s c , r t t c , r s  s i - i - c ’ s - -  s d m s t i f i - c c -h c i -
Pm e c - t i - i - dy .l—, s - r - - i - .  U s s r - u i - h i -- t  — i - n ;  n ’j ci ’m , r u i i - ’,e s - j c - -  p Ii -’- -, t i -  

- ‘:‘a e’ls 
—

r e b - u c s s - ’ C s t i - h I S  c - t i - i- ‘ s- Ic - r i  i- c-, ,s I i- l ’ - :r ; , - s- i -n c . a: th e  ti- i - c - i ’ ;  A s - r i -  u i - r b

t he ranae c’f pc - i -  s - i l - I c -  ‘,‘‘ c ,  e’ , ’, i - C c - i -  i - c  ~‘ l i c _ ’at :c’ us i - p ’ ’ ’i - i -  c-~~~ S i ~ i-~ ; s u i , ’ i - , : ’ ( -  s i - - h
empha ri ::e i- t he  cL;  i-s c - i - c - I’ S s ’ ,c’ s -  c- a si-s c c l  - - 

‘ - n i - i -i - ,’ - r Ps i - i ’ ’, i t S
ph y s i c a l  ian’ , s t s o u i .

i - S H e  i - d c ’e ’ 5 f i - c~~C i - ) 55  i- ’,

The u i - i - I l -u -i- - , i - s i  cri ti-- u i -es ‘.\ ‘ Oi c- u s c _ - I  ti-c r u- i - s Is , - i -~’ b -  , , 1 
- ~i- - p - c i - , , ’ , i - ’

i - t r o n  for  w , r s t c - v ’ - s t ” - i -  s i - i - - i - l i - c -i-P s ‘ i i -

I )  A l l  H u m I  Si - i ’ s 5 h a  - m i - s  : s - - l i -  ‘ ‘ i - C  Cm - ‘ ~i - l  - S c - i -  t b - a ;  511 ‘
i i- i- .

2~ ,-~ 1 I  l i - - c l  i - u i - i -c- s i t u ,  , i-~~~l i - f l  CS i - s - i - ;, 1 c ‘ - - S c  - - - 
‘ ‘ i - i- c -

- i- c_ ,e L, - - - ’ , -~~~ I - c_ h i-~~~l : i - i -’ l , l , _ , ) ,

3) ,-~~ , I I S i - I n c  ‘ i - S  i - i -  in  ; - i  O J C ( l i - ( : C ’  i - i - i ;  - s- c ,- , ( yc _ - i- , u , i - i -  -~~

4) / i - t i  h e  - i - - i  c o r - c  ,‘~ 
- 

- 
- - u s ’ - i- s i -  i - i - C  s- ( “-C ‘i - u i - i -  I 

-
~ / 1 -c’

t i e ; hard ( c _ , ’ l i - 5 C L ’~~~ , ) ,) , I C  “ c _ i ’ . i i - , ’ ; -  I c - s - i- I , - , ,

h i-c-at m - an I c _ I - c c- H - Ic -  . :  - ‘ - c _  ~~~‘ i- - i -  - c_ : ’ ’  i- -i - c - H c u t  ci

d ept . ;  i - i - f  I s - s i - ;  ti ’s _i s  S t - i  I n ’’ ’ . ~I’ i i i n  i - S C  n - i i -  u i - i - i -  I ’ .

( ‘xi - i -’ ce ; it  ~-l  ‘i - ,  - 
- - ‘c-’ I i n - b  i - i - n - i- - i -  c c - i -  ,- - r , - ci- c _ uc i - c ’ c s -  , ; - - ‘ C ’  - , i - i - t

i- _ i - I  - 
- 

I d u  s i - i c  i-si .)

5) i-~-, - I 1 _ r i - i - - i s ,  - i - ,  - - c - 1 - ‘ S r i -  _ 
( 1 Pc  - ,_ i - ’  i- I c ’ s  i - c , : ,  I ;; i-a -

l i - i - u - I  f - i - ;  i - i-i- - I - i ,, , , - ‘; i - ,~~, -c  b c - i -— i-s ic -s— s i - u  c - i- - C e  c - i - s  Is , is i-~ ’
cL- s~c- c_P i - b e i- - - ‘,- , i- i- i - :  -

~~ - - - 
‘ i - t i - , -- l i - c ,  i - t o ;  - i - ,  s i - H c_ I i -  - -

5 ’ ‘ - I i - ’  : i - r  - i - - C S C ’ ( .  n - - i - , L ( ’o c - i - ,  c _ i  , - - ~~i- ” t’ ‘ i - , , - 5- ’ .

r- )  I i - ; i -0 i - s c -  - d l  3 , (  ‘ i - , . s - c - - - -  u Ic  t : c i ’ i - u i - ’ i - ,  ‘ Ui- c - i -  - t i - - n i - , - -

c i t y  - - s - c _ _ i -i - .  a I c - i - —  I ‘i- ’ s , l C  I ’  - - - i- r ,c -  -1 ~~~~1i- ’ - I - i- c , l i - b c - ’  c-n ‘i t

I - a -C l i - s i - :  u ,  I l - - -; cs- I :  ‘ r i - n ;  i- n ‘
,‘ t i - i -  - ‘ i - i - ”  c - c _ i - ,  t I r e  - u s

1 , - i- 1, - I ’ s - t i : ’  1 - ‘ - e i- l’s ‘ -
- - i- c - i - ,  ‘a - i- i i  .‘ i — 1  - -~ -; 
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The f i rs t  cr i ter ion was based on the’ assumption t h a t  i - h i -’- r equ i red
pumpi ng he ad  to l ands  above 1500 fee t  in  d ci-- t i e r s  c i - u ’j l d  is”c -li-- c” J i - m s t x -
f led . The second c r i t e r i o n  a s s um e d  SI c - i - ic -r 1 r , i - l  and  i t - i s t i t u t i ,  n -~!
problems . It  was , hoN e s-e r , not i-~ip l i e d  in s e P - _ a I r s  - n i -  s i t e  ( S i t e
No.  4) that r e p r e s e n t s - i - i  a c _ u n i q - a c _ -  m i - p c - r ’i - u n i s y  Ii -, -: t i - s e  c - - i - b - r i -  ‘cement  of
a wildlife habit at and rc ’c i ’eai - in n  ar c-si  . l’hc,- third , l i - i - - ; :  lb  i - i - nd f i f t h
c r i t er i a  are s s ’ I f — e x p l a n a t c _ - r ’, -’ . T i - i - i - -  I c - i - c -  c - r u t -  u i - i - s m  ‘ s c _ i - S  r i - a t , h r - -i - v - I c _ - c r ,
applied in one s i t c _ -  ( S c - i -i- i- Co . 5) to c - i s -  - -- s t i - i - c _i- p u - i i - t ) l e u ” S fu c t s  of u s i n g
the permeable  so i l s  t V ~ i-e ’S -, - l t c _  i-s l i - i - s i - s i in  I l i - i - i - - s i  p l c  m u s s  - The s ix th
c r i t e r ion  wi-i-s i n t e r - d u d to c ’ I i r s i - i n i - i - t c _ s  sm a l l  m s i - - l c _’i - i - i -  I si -o s  who ’ -‘i- re
d i s tan t  from the  nc -a s i-c-r u w a sn  ‘ ‘ i - s - i -  - i- - r  S~ i- i - i - s E S i - i - n d  c’c i -nse qUe r ’st is’
uneconomical  to Is c _ c _- l o p .  This  c - i -  u i - c  i - i a n  d u d  s - - t i- i i i -  f c t  , eliminate
any iden t i f i ed  S i - C c - S  f rom c- -e i - n s i 1 c _  s - i - C ;  - u ’ s ,

2 ’ - S cr c e n h r ~,9 Meth o d

The i - r i - e l i ’ s -e d  u : i - c _ - d  C c i -  s ’ \ ’ s t c u i - i - m : i c - i - r l ) I ’  r i - - s i r - ,’; i - b c -  i- s i- l i - i -- i- -i - i -j u l -, c m i - , - ,

was the  c i c ” c _ n ’ I c r ; ’ c : c r - u s i -  , i - ; sd  i - r i - i - i - H - r i s c  - - I  i - i -  :~~- S - -- , m  c - i  c - I - - i- - i  c-i-s - “ s l a y s
b c _ i - s e - c l  on ] : I i - S C r , 000 sc- i - i - H -  t ‘ ; s i - c i - - - r - h m s c _ -  r i - , ;, -: ~ , c _ - - ’ )  P b ,  I c - - c -  ‘ ‘ ‘, c _  H .

Ceoi- i -- e t i c , i - b  H i - m r - c r y I s i- ; i - s t  i - i - i - u :’ c _ i - i  c _ s - i - e l i -  i - i - m d -  c_ ’ . i  u S  e - ’ , ’ c _ - i - i i - i -1-’ i - ’

is i n c - h i - l c d  in t H u  r - -p - ; ;; t . ( L - b - , - r c , i  - s ’ - , j c _ - c ’ r i - - - n i -  5 c- cI ’ ;  o~ c - i - c l ’ s  ;‘ i - - , m~-

a lso i n c i u c s s  i - i  I r ç - r - ; e C t i , ’i ’s i- i -: H i - l i - t i  u - r i

The c c _ c - s  I m c ’  sy s ;  t - s- i  -i- i- i-s - t c - ,at i- -I : i - I ,  c- fc ’ l I -c--, i r i -  I I ,  - - c - c - i ,  - -

1) ‘ H i - i -’ o s - c - i - l a y  s i - y a c ’ - i’m i i - -  s i - s i - s i - ’  Is ” i - s i- - C r c - C ,  I -i --C - c -b- -I
a ; c - - i - s ‘ i - s e  c - I c - c - I c -  s i - l i -  - ‘ -si-s i - i - s’ s i - , i- i- . i - c _ I I W i -t : - ; ; i - i - u ’ c  c - s i  c_ - u - i s

i - i - C  ( i - i - P ly i u r - I i - t u ! i c _ - Q

2) The s-i- v c-u ’li-y Sy s - i- ’ r l i -  i s  i - s i b ’ i- c t i - c _ i r e - j c - d , ar c! c- i- s -n
c;-il c i- i- ly  c _ i - c e c ’ i - : , r n ,’n - s - C e  a n i-’’ ns1 m~u - i - i - u  of c - i - i t -  u l i - u
i - i -  nd

3) ‘I ’he r c _ ’ I - i - t i -c_ ’ c -  i; ci - p i - us’ts of c - >:ci us ic ’i - i - ms - j cr - i - c _-i - i - i - i - - u s c -
c k ’cirH; u n d i a , i - r r -d -

3 - M a p s  i -nd  O V ( u r b  sy s i -

The bus,r e m i - i - i - c ;  r i s c - I  f c - i  b ’ ’s s - - - i - ’- ’  i i i - ’ ’  s y i - - i- ’ - r u i  c_ i - . c _ i -  i-_a U - S .  Geo—
Iocj icri l H i i - i v ” ' y m ap s  i - - I  i - h e ‘,\T i- ’ i - i - -s- - is- Unu it i -- -J ; t r , u r , -~ i- i- -

i- c - cc - i -l u ’ of
1:250 ,000. Thin s- -n o~ th i - - si - - u n - ,

~’s, c_ -s i - - s i - ’ i- c r ’ I . l i - - s  ~~u m ’ s  i - u m - s p ,  i i i - ’-

d c-ar i - i - c _ c -  t i - t i - -  (‘ il - i -’’ , I i - ’  u - r - - F - d r r - c i - .  ( i - i - i -  ~‘ i - ( ’ b ’i- c l i -  - s
co ior ed f i l n i  ‘i-c c _ u s  p p l i i - ’d ‘ - Cc _i ’ - - ’  i- i , ’ _ i -~~-~~: ~~i- i - i - ’ c l i - - _ i-~~ t c _ ’ u i ~~t j i - s -” s ‘ - a -



_ _ _ _ _ _ _ _

the spec i f ied  color . l’cch  ci-,u l o r  r c - b - i - c - i - n i - c - c - i -  s i - i  i - - i - i c  exclusionary criterion.
The f o l l o w ; u m ’j os- cs I i - r -~’ m ; wes  - i - ri - i - ( “ ‘ i i -

Brown — The l i - r i - - s - s r i  o v e r l ay  wi -em s usc’s! to i-r ’p rr’-s i -’’s -i - i - all li - ri - dc ;
i n t he  r i - i - - i s - c t  i - i O’

~i- i- s c - r i - ! ;  i - r n :  c ’ i e - c a t u o ; i  above  1500
f a c t  mi - i- - u s- se, ic ’ s- r i - Th e h i i - i - c i - s c H-.i - c d - S  i -P  t i - i - s - sC

c _ i - i i - i - I  S i-’ , c ’ s’ l e t  u i - s - i - i - i - ed f r i - _ p s  t i c - -  i - i - r i - i t  i - s i r ’s sh o w n  on
t h e  I_ r i - i - s e  r n - c - - i -  -

Red — T h i - -  n- i - I  c ’ , ‘ i - ” i  - ‘i- c _ - m s  L i - S c - i - b  to ii -  ~ c - ’ i - - r - i ;’ i - l i  sa i l s
) L i - i - 5 ( i - ( ’ c -  i n c _ i h b r :  - i - i - d r~ Hr S’S i - c ’ t i - ’ i - c ’i - i - c - S!’ a b P i- i c a t i e i - f l .

T H y  i- - s i - - i - h o c - i -’ ~u ’ r r ’ I : r _ ic _ ’-d i :s so i - l  i - c -  -H 1’) 
~~ r e c i i -  ic - c;

Hy L i - s r  S i - i - i l  Cc ; , i - , c s -  ~- a h  ‘ -n  He:  c _ i c c - .  ‘I - i - c - s ac c -oi l -
i - m r i- d r - i -  i - :- -e I i - i - s  t ’s - ‘ ‘ i n  - i- i-c i - - i - ,- i - c -  -s ’ i - I  - i - i - i  I i -s- i-  O u t  r - - i- C S
w h i - ’ u ,  C i - c ; r - u u s ; i l ,- ’ ,-; -:- ’ s i - b , l ’ i su ’-v  i r , i - d u d i - c  i - s h i :,- f l y

1) c - l i - m v  - - - u i ;  s - a s C i i -  - u  s r c j i ; c - ’ ,-;c I I r ; c -~ r o t - i - p C i - a l ,

2 )  r ;o I s i -  c _ n i  Is a h i - i  - n i -  i - - i  ni- i- , n a ’s ’ ‘ ‘ - i- - - : i - c - l i - H -

3) c - e l I - ,  c_~i- i- ’ i- c_ P r y  , - , r i -
~ 

c _ -s  c_s , . -u se r  c _ m i -  c-ui ’ f l e i - i - i

t h i - c ’  s i - s i - ;  r i - i - -:- , i - i - u s]

i-I ) si ’s  - i - l i  ci--; s - i - i -, - I i - c ac -er  ‘sr - - r i s- i - u  p si- v i  - - - - - ‘ - s i - I s

c - l i - i -’ s i - s c _ - c_ m s  i i -  i- i- ‘ ‘ ‘ i- ’ ;, i - i - C _i- u ’ -s- i -j :  c _ n i - - i - i - s  i - l i - e t c _ - i - ’ —
n i - , i  u i - - c _ h s i - s i c  - 

- S I ’
~
’ ii- a I i - s t . ; -s

I - C l ue — l i - s e -  I - l i - c -  i - s - H’: i - ,  - ‘ i- i- - - i - - I  s i - i -  - i - i -  s c- s i - i -  i - i - ’ c- -

h i - i - c _ ’ s ’i -- ’~ ci r , iP i - 2  - , - - i- r H -  c i-

Yc ’l l i  i - - i -, — ‘Si s s -  y c I  I i - c _ i -’ a - i- I - _ \ ‘  i - i -  i - i - i -  - ‘ ‘ I i -  i - i - I  ‘; i- - i- c _ i - i -  i - i - r i -  — - 
~~~i- C i - c -

i - c- i- C l i -  - - - i- i- - i- 2 
- , - . c- - u ’ i - ’ s i -, - r i - h - I ;  c - :  - - - s s’.n i - i -  - ;  cc-i - ‘i-a - i- - i - !

u n t i l - ;  I c _ i - t i - i -  i - i -  - - t i - - c l I ,c - ‘s- i - i - i - i - ’ ’2 - - , ‘ ; _ ; ‘ — c - t ’ ‘ i - c i - u - s i - i - _i :
0

(‘ I c - -  ~u m  c - hi - i - - i - t i -  ‘ c - i - i -  - i - i -  - - y s i -  i - ‘; - s i -  i - t i - i - i - i -  - - r  c_I i-c-i i _ I c _ i - i - c _ -

I - -  - u i - i -  si- i - i - r i - c !  t i e  ‘ s , i -  1 \~~i- i - l i -  a -i- ’ - l i - i - n i -  si

- - - s i - c  - i - l i - i -  r i - i -  - i - i - c i - ’ l i e  sc _ i - , u  - c ‘ - i- i - u i -  c _ l i -  i- ’ , c _ c _ i -  - ‘ - i - s - u  i-c-
i - h i - i - i - i -  c - h i - c - v ’ sm i- i i -  d i -  h - i- ‘ - u i -  i - u i - s

I c-- c-

~IFItIIrllI__ ,, , _ _  —‘- —~~~—— — ‘‘ ‘. —‘ — —~~~——- ‘ -‘- - ‘_- ‘ —- -—‘— --‘—— ‘. — — ‘ -_ -—‘— ___ ._ _ _ _ _ _ _
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4 — I d en t I f i e d  S i te s

All of the  c s - l o s - i -,- , ] r i - c _ ’ c-c I~i - y s ‘~‘.‘€- r e a s sembled  in  p o s i t i o n  over
the base m a p s .  Those - i - i c - - i - s c  ‘,‘;l’m i - c b  c - s i - c _ i -Id Hi- -  C ’S ’ i C S i c li -  i i -  i- ’] us b - s - - i c - i s t i l
wast ew ate r  a p p l i c a i  ~Ofl Si IC’ S - i- ’,’r - i ’ i- - i c _ I c _ - s i - i - i l  i -ed by i-e I c - i - r c - ; r i s  i - i - i  s- sc- t I c-  areas
not c c _ i - c _ c _ - r e d  b i - y  an y  c - i - d c - i -  in h e -  f i v e  os- i- - rli - uys ; - ‘i’he s i x t h  c r i t e u  ion ,
tha t  no i c_-i- nd air- i-u l i - - i - , s t i - i - i - n ’ s  5 , 000 ac -r i- -s  s i r  s i i - ’,e i - c c _ i -’ rid Li- -c m c i  - c - I c _ -cl  as i-i-
pote n b i a !  an~ i - l i i -, ’ - r t  i - i - - t i  s a s t s - , c _ - a s s ;  then i - i - s - p l i e d .  F s fi - s’—t h ’ i- rc-e li -- i- n i - cl i-ri -i-as
r en su r ned  a l t e r  t i - c -  u p p l u c _ ’ i - i - l i c ’- r ’i of i - b ;  S i t s -  I d c _ i - r ; i - i - - l ; c i -t i c i - n ,  C r i t c _  rio as-i
wer e o u t l i s s i - - s i -  on the  l i - i - s c -  i - rca ~ - i - i -  c _ i - i - i - I  r ’i - c _ i ;s , i , r c _ ’ r i - ,’d fu r  s J i - - i - s t s l u c c i - s s - i - , ,  The
approx im su te H - “ u r s d c _ i - r m  -s’s of eec -b -i ‘ -f  ‘ l i e 3’S s-i- l i - c - ;’ i - i - c -,- c - he  - ‘- ‘n on Fi g u r e
1I—D—1 as c_ ’;eil c_is c-us t h e  c-ok-: c--I i - ’ i - i - -~i - -i -~tuo ; slid - s. Si - Ic dat i-~ is
sunsrmsri z c-c l in i- us - i - I c- 1 1— 1 ) — I

The i r - i I c _ i - r i c i c _ i C s i - - u s  gus - -, ri- f - - i -  - i - i - i - l u  i - s i - i - c _ i -  in  ‘1’s - i - i - I c -  11—1 ) — i , c -u p p le’ --
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i - b ”~~) s i - n u , i - f i c i - i - c st i - n m  i - u i - c - i -  - i r s ’ s i s  ‘ i -  t i - i - ’  l i - i -  m i - i - I  1, -i - c_ c - c -~; n i - s s - i - c t c _ i’i - m - s  i - c

of c i - i -  - s - n i - c _ i - ’.- , ’ - - i - C - I  i - - i- i - i - - i - i - i -  ic.- ; i - ’i- 5 ’ ‘, , ‘ i- i - n  i - i ’ i - - - c - i - c 5  , Cc - i - mi  : C ’ i s  i - i - s - - s  i - i - i -  I - -  i - c  -

d c _ n i - s ” s t i c  s - s i - p c - i ’> ’ s y s t i -, :i c ss l i - - i -  C’ -, - m i - c s i - , L i - s c i - i - i -  S C : )  t c , c -  s c - i - u i - i - s. t i - t i - -i - i - i c _ S - i -

\ ‘c_ i- r ; i i - i- ’ : i-
s s -  i - i t  - l i - - i s -  t o  i - i - U s c  s i t u -  - c - - u i - i - I d  c - - i-- s i - i -- s i - u i - nr c i-Pc’  c _ t i - i - -c _ si - ;  i - i n o c _ i , , -,i

Si- i - n i - c _ i  i i - i -.n s c _ s  ‘ i - r i - i - I  } i c -m i I i - I s h - , i n c r .

‘ l i - i - i - ’  R u i s s ; i - i - i s  R i v c _ - r  in  i - i - m i s  - i r s ’ s  f u n - i - s i - s - -s t i - i - c ’  n i - - i - i n  s o n i c - c - i -s I s-i-

i n c - i - i - t i - c - i - s  cit t i - i c ,’ r n - s n ’ s ’,’ c_ i - i -- i- ,cl ~ i- - ti - - c c ;  i - s c-i s’ i - rsc _ ’y c _ c  ci i -  - Sc_ -s ri - i - i - si - i - i - ic _ S p c -u i - l -
i _ s i c  n - c c -  b y  b c _ i - s i - s  t i-S c- n v -  i- i - m i - cc - i c - i - i - s i - - i - s  i - r i - i - r u ’ s  “ i - - I l  i-i- t i - u  c_ i - i -’, c-s c_ sn i - i - i -’. r i c - c - c- -
‘ 11cc ii - ;  i - c -p p- s i - i - i -c: i t ’ s  i - n i - ’y s - c - i - r n - -c - r i - s  i — y  i - i - c - l i -  - i - s c _ - s r i - u i - i  C s i - n c  i ’ si - i - i - n s  m u m
t i - c e  ‘- u - n r m t y  i - f  t i - s c - h i - .  F b i -  C r - u 1 . c- 1 i - i - s  c - n i - i -- i - - i , - s _ s  i- ’ : i - n r , ’ i ’ s i - i v  constn nc- i - is’ ;
i- 5 -  i - I s -  - - n ’ s  Fir ’, - : ‘ i- cc-k j c _ i n~ t to  i - l i - i -  - i- ’, - - ‘i s - f  i - - m i - i - ;  s i - m i -- c  ,‘.‘c i-c-h ‘- i - n I l cc-r i  i - s  c-I
f l u’.’. c ’ d i -  ,‘, i i i - ;  t c -cc ’, i i s fs  c - r i - s  r i - i - ,  i - n c - - i - i  c i -  S i c - ’  i n _

i- i - i - m o  u - i - c  i - S c _~ i-i- i - c s  t i - i- - - sc - i - n i  i - c r~ i - C - i - i - i - n ’, - ‘ - i n s - i - i - s i - i - - s i - n  i - : d - ’ q ’ c s i t i -  f l - i - ’,-. :  i n s  i - h i - ’ r ’ u ’: ’r i - i c  I i-
i-i-i- i -- ‘ ‘ ‘ i - i ’  c - - i l ’ s -- - s-s i- r i - i - i -

S i - i l i i Y i - i -  t I t i -  Sc- i - - m i - s m - i -  H r i -  i - i - i -  i- ,  i - s i - n m  - i - i -  c , i- C r  - ‘ ‘ - I t - i  f l u  - i- ’ c- ’ s-~ i - c~h i s  i - u ’ s t I m -  -
i iVc - i -  l_ ,oi i - i - - cr i -

T i c - ’  C c-r n ps (5 1 c , - u i  i- i .‘ - n-n in  i - i n s -  Sn’ i - r c u ’Ci 1 -i - i - i - i -  - - i- - I  c_r i -  i- - c_’- n c s i - r u c _ C
c l - s m in t P - l i - n  - h r - 1 ~i-

’
- i - i  ( ‘y  i i - - i- l i - i - i ’ c-i-i - c - m c i  i - i  i - c  u i  I - i- n i - -  ‘ r - s i - c - c  i - i - s c!

Id c- i - c - ’  r u _ I _ u  (‘i - n  c - i - - ’  is . ‘i- u i - i -’, s ’  i- i- - u c i -  -‘ - - i - l i - i -  I n ’ s  u i - i - - i  s c -  c- s i - -  s I c - s r i  c n f  t i - i - i - ’
i - ’ sStc ’u  ii- i - s i -  n c - c - - t i  - - r i - i -  ‘ S i c -  r i - c - - s  i - i -  ‘ . n u i - ; i - i - i s ’  ‘‘ i l - v

— F
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S i t e  N o .  2 7 .  This s i t e  i n c l u d e s  i he  Ui-c - i l - i l — n  Cr c - c -k  B a s in  c - m d
the e. st eu ’i y s m i d n i -  c - - f  t he  SaU n - ’ s V o l ley  sou th  f r o m  Si -iCc- is  to nc -ar
Sot- -S - id , i~~c 1 c _ u d i u i - - i  Qu a i l  c -nd  M c C o y  Cr c_ -c l : s . T i -  r e p res e n t s  a p o t c r s t i c - s l
c_ i-r ca for  m a n ag e d  r on - - s i - s  , p c - c - t i c -i - i - l i - n y of Mont -C-Icy pine , and c-iso t i - c -
i r r igated  cr c- i -ps c - -ni t h e  v a l l e y  f i t - c- n’ . App iic -~t, i - c r ss of w i - s - s t e  w i - s I c - n  for
i r r iga t ion  cc - i - i - i d  c o n t i n u e  t h i s  t v p - of a g r i c u l t u r i - s i  i - i - c - t i c _ i - i t ’ > ’  and i - s i -  t he
si-in c t i m e  c l i u u s i n i s h  or r e v s - n ’ s-c t h i - -  s a l t  w a t e r  u i - u t r u s i i - : s’i- i i - sb t h e  c _ i - c - i - -i- i-

caus ci -d by ,-ui-rcc’ssive pumping for i r r i g a t i o n .  ‘fl-i c souu- : e of i - c _ c - s - i - C -

w ot e r s  f o r  Site 27 won ,s I d p c - i - i - L i - c - I - i’> ’ ic- i -  f c c _ r i - i - s  t h e  M c_ r n r t i - _ si- ’c_ Bc _ i ’> ’ area or
the south _sr i - i - 1-n c - i c - I  ion of i-bc S t i - i - i - i c - -  Ar  i - - c - .

Plc-us for t h e  Sdn Feb i p i-- Ps - i -’- - -. c - I  I i - ’ > ’  t i - i n ” Bure au  - s - f R c c i a n i - i - _ s i t i c - n
inc lud e  di i -,-’ersi on of i r r i g a t i on  ‘i - c _ c - i  -c- c fr om t h e  Cen t s  i - m t  V - : i - l I c - y  to t h e
n o r t h - i - - u n  p a r t  of t i - i - i s  i - i - i - i -i- c_ i . Nh - i ns ’ > -  i - f  t i - - i -- pc-c’s - i - n i -  cr5- ~ i -n -  pr oi .- s b I y  cou ld
not u se  c_c_ i - i - i - ;  t c - -, c _ ’u t c r  for  i r r i gi- sm t ioi - ’s  ‘> c s nc c_ -  ‘i - i - i - ’,” >  c _ i - c -c- ls- , d-- t e cc ’s-i- p s-s i-
ho’,v c ’vc-s , C i - se ;,r”o c s i b i l j i - ’i- ’ of s t s m f c - s , _s i - c _s  i - i - i - i - pS t i - S c - i  c c n u b r i  i - - c  i - c - m i - i - r i - s -c_ i-
w i t h w c is lc - c _ c _ ’i - u t c r  s- sou i d  lu -  i n c - c - s i - i - c  - -  t i - d .

Th e Corps  c _ i - f  En ;n u i-s c_ - ; - c - s  i n -  c c - c - s ’ s - s - t hy r ’ i c _ i - n c s s ~ f t c - n d  c c _ i - n t  ‘ c l s c - i - i - i ’ , ’
of he Sc-i ; n s -  i - s iSi-: i- - i -  ‘‘ - u i - i c y  - c - i - h i - u i - i  i - i - ’ - ’ > ’  pm ’epos i-- c s i - n s- i- i- - ’ :  .c_ or - F l ows
i~ t I c - -  I c _ i -’ ,- , c ’s i - s c s  i- , s~~ i- ’i- i - l i -  i - ’, i- F - i - -  c - l i ’  .,‘ t c _ ’ f l . P n c - s c ’n t l c _ ’  si - r i - s i - c- c_ m i - c - i -- Sc - c  i - i -  i- r u ’ s , ’
t he c - i -  y es  c - d- j -c -  c _ i - f  C i - u b - ’ - A r c i - i -  2 7 5 c_ ui e s u b j i - - c u t r - r i -  to h oc -c -h i s - ;  ( i c _ i c - I c - i - c t  i - sc - i - s i -,’’>’
c_v i - n i -  L ,s- r s i - i - n i -

S no t- -c- . 2 _s . T h i s  i - i - i t - -  m i - i - s i c _ n d - s - s - i - c _ i -i c_n i  ti - n c - : c i - u t h w c _’c- t t i - c t
of Si -mn ti - i - r i - c - c _ s  C - i - c _ s i - ’. ’ , It  c - - p i - c - ’ s -, ’ c ’ sc an ar ea  c - I s - _ s r  i-~~

i- n c i - s l - s m t i - n i - s t i c _ ’ sl
U c - l r ; i - i - - i  ( i c - v l ’ l r ’ I ’ - r : c -  , t  ‘i- ’.’ i t h  p o t i -  i - s i - i __ i - i  ~o: Cli - ’ c _ i - n ’ i c r p i - n i - -  i - ; ’ i c - l i - c - -  - ‘ : i r _ s ~ nc _ -cb’ ,’, -5

f t - i - s  S i - c-; I c - c -  c- , - n s i - ; i -’i - : ’ i -’c u i - , r l  c_ sr s i - - n ’ - i - u t _ _ s _ i - i l  - si- . li-s i - i - i - D r - i o n, n c _ - i -- i - c _- i - i - i c - c - c _ i - b
us c ni - ic -v be c - c l  t i ~ - c c - i - m i - i - i - i - n c - c - i - i  i i - ’ > -  sIn s-- run l i - i - -.’,’ - s i - s c s i - c -  c t - i - t i - c - i - .  Tho
n c - a r c - n t s o u rc e i-sf -c-i-- i - n i - - i -  f : - m  i - l i - i - s  i - i - ;’ 0 -,‘so -s -id F-i-- f c c - s r i -  S c _ c  s t  1- .c _ ’
corn ui - c r  n i t  n OS

There  i - s c _ i - s  Is -eon C o n s - i - i - s i - c - - I - I c  i n s i - ’ - n ’st i - cs Sans M i - n i - n i - i - i -  C o c - n u c C y  i - r i -

r n c _ u i n t~s i i n  t i - i - c S  i c - nds on t i - n e  cc - c_ - r n ’ s  n - i - i - S n, ’ c - i- l i - i - c  c _ u i - c c _ i - n t ’ > ’  in i - h i - i n’ - i - n r c _ il
Si -  st c ’s  . 1, - ’, - i - s i  - ‘ .- t i - - n  s i - m m p p l m i ’ i - s  for  s , ’m i - i n i c i t c - , i - i  ‘ i - n c - r i- i - m i - n u n C ’ i - s i i i - i - i -’ ( i l  i - m c i - , c - s i - c _i-

( i - c - i - i - i - - r i- H ’> ’ c _ P ’ f : - ’ C ’ i m t  i n  ‘ i - i - i S  - u i - i - -, u ,  The C - i m p s ’,’ ’ f I b n i - g i r s i -  c _ i - i - i - i - i S  i n c - c _ _ s i - i ’ -
g a t i n i - ;  i - i c - i - c s , en t ’ c -’ s cc_u d c - r i - i -  Cc-i-n - i - ; i-c’ - i - - - - , - s i i c - >  b -s  c-i s-i-- i - i - t i - - ;  s - S r i - i - i’> ’ i - i - i - i - n  i - i - i -
to 11 , 11 d c - - rum ii i- ’; . I - - i - - c s - u s c -  c _ i - f  ‘ i - i - i -’ ~- c - c -~~s - i - r i - c  c - - f  S c - c _ c - i - i - I  i - i - i c _ i - c _ C S  05
i - - u i - i - r i - u  R d i - r i - i s i n  i - I r i s  - i n c - i - i - i- I C ‘.-.- o u i - l d  S c - n - i - u t i - i- Li- c a i - j i - i - c -i - I t r -s ssSlb i - :lit y
I i n ’ R c _ ’ c _ i - ”,’ c ’ mr ’ , i - I  c u l t u r e .

S i - i - c -  H - : . I t t . l i - i - i s  s i t , -  i - i - - nc in - C o r ” r s - u  C i C c - c _ i - s t y  c - s i - s t  of
f l u - u i - i - i c ’s i - -nd i - i - : c - I t i - i l i - ” s -  t h e  t i - H i - i - s - h  i - u i - s c _ i  Y i -  l i i - ’ - ’ ; ’  U i - i - i - i - i - l i -  \‘- s l i - i - - y _ s

fl€ ’ r-r V i - I l  c_ ’y i - s i - - i d  i - i - n c -  P - n  n b - i - i -  ‘ i - c  s i - i c ’  D i -- !  I - i - -- i-c- c’ c _ m i -  - - c C c - s i - -  - I . ‘sr  I i - n ’
Ca I ifornii - i - ‘- i - ;  i- “ u r s  i- . i i -  o f t - - i - s i -  i i -  i - i -  t u t u -  i - i  ch ’c- ’i-’ - c - - F ;  “ ‘ i - i - ’, f i r  i - i - ’  i - v ’ i - i - i -, i - i -

-
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i-rid op en s i n i - c i -- c_ i - reds , forested li - ni - inc and w ildl ife hi - hi - i - i - s. With
a d c _ - q c _ c i -’ s te  c_ c_- i - s s i - c-- - - ’ - i t c ’ r  t n c - s i - t m e i - st , c-s n c _ s d d m t i -  i - s , i - t  p c - s c s i - i - s n  l i - i - ,i- i s t i - r n -  d i r t - c t
dcl i - c r y  of e f h l u i - c - s s t  to i l _ _ c h i - - c - i - i - b c _ s c - s  i c - i - ’ u s c  i - n i  c - l i - i - c - e r  - i - C  - s i - i -  c c - n i - c _ u  Is .

Of spec ia l  c_n c- r i - c - i - - n i - s  in t h i s  c - i - n’s- i - i -  is i - Ic -  c_-.’ , u t i - r  q u c - u l s i - ’ > -  n c - i c - c s - ce t -

r eservoir  on t i - i - - i - r s h  Ci - i - - s - Ic -  c _ i n c - I  the  i c r - c - I c c - S i - - - i r e s c _ ’: c_- o ir  c - s i -  l1ci-ilogg Ci - f - -k

The near- i- s- . so’s-ic_- i-i-s c_n wi -ac_c t P - i- ’i-’c - i t e r  fo r t h i s  c _ r i - c - c _ i -  c_-c c-u n 5 i - u -  f s ’ i- - r i - i  -i-h i - -
/ l r i t ioc l s  , C l c - y n’ ons c - - c S t Q C i - c t ri -’i - c _ , c -  c- i - S .

I ’S c-i- c_ c- c _ s c - c  sc- - c - c - c - i - u i  spec i c - l  cons idc _ , -r c - t i -c_ - n snc  f or t h i s  s i - t i - ’  - The
C l i f t o n ’ s  C o u r t  i - i c - c - c _ s  is i - s  C i - i -~~’h dy  I - c - i -  t he  S t i - i - c -  i - \ ’ ’ r n ’  ~~i-~~ i- i- i - _ s i -  i - i - m i d , C i - , ’ i - n i--

fcc -c- , ti - s e c - i - s - i - l i - i - ’ > ’  s i - f  t i - c- : -  w i - s c - l i - i - . c -t c s  S i - i - i - i c c _ s - i c  s u n s - b  h - i -  g i v e n ’ s  c - i - u s e f u l
c o n si d er i -c t i - c - S s  m - i - - c_ ; , ’s us c  t i - c - S  f c - c - c i - : c - y  is a f r e s b s i -,c _ ’ c - i t r r  s i - p p i \ ’  f , , r Sc-
D e l i - - s  N b -  n i - i -~i- ‘ i - i - n  C - i - s

_
i - i - i l ( -  - cm i-c_i- i- - l i  c - i - s  i-h i-i- C a l i f - - r i - r i -  i- A- c c i - - ” - i - c _ s c _r i - )  s i - u i - ’ i - i - c - i -  i - i -  - -

Periph c_ ’n c _ i l  U i - s i - c - u t  c i - c c n c _ c e l c t  h i - c r  c - i -  c r o s - _ s — d c - l ’ i -  i- - u i - l i t ’ > ’ . Ti -c c_ i- De l i - i-
M s - n s c _ l c ’r i -~r C i - i - ’ s i -’i - l  i-s a U .  S. S i - m n -  i - i - c -  of -i - e c - I i - s r n ’ s s i l s :’- i - i -  l i - s c - i i i ’s - .

The I n s - r i - i - c - c r c -n  h i - -D c - r i - - n  i - c - s i -i- - s c _ - a i r  c - i - n c  b , c _ _ s I b o -,~ - c  C r c - c - bc -  i s -  i - n t -  i - S i - - c _ i

to ho c- i ‘c_ c _ s i - c r  s - c - i - i - - i -’> ’ p c - c_: -j c - c t  i - u i - m c i -  i - c - n’ l i - c _ - i - n i - i - i - s - i - -  c- s i - c _ i - i - rn ’ 1 ’ ,- i - l i ’  i - c i - s -  - i - i - i -

of Ri-c I c _ r i - n i - ,  - i - r o n u i - s c _ i -  i - i - s e  C c _ s m t  i - i -  Ci -  s - ti - s , i-,~c_ i - - u D . c  t i - i - c  C - ‘CS - - r c- in ; n c c _ r
a c n t l i c ’i -s  i - m i - c-S ~‘I c _ i n  i - t  t i - i - —  pi -’ i- -s i - -i - st t i  I~ c - c t  i i -  l i - , , i - c  i - : - ’on r’ i i n ,- : ’ n s s ; c - c i -  m u ’ s

c - O u r  i - i -  - i-
’ t i c - i - i -  ‘ - i - c t  I - - c’ i - c - c - i l  i - r i - u s , - c _ v - i - i - i -  S i - i -  ‘s c- -c-- u s c - c s  i-S. - ‘ c_ i n  - ; i - i - c n o n t  -

The ~~o n i -  u i - i -  ~~~c i - _ s  - C c - i - i - u i - v  V, - t o n  (~i- c 1c - i - i -  ‘,- S i - n i - b ’ > ’  ( i - t c _ -~ - -
~~~

C o n 5 s i d ( ’ i -’ i- ~c i- i - c -  5 - i - . i -’ ( i - i  i - i - s i - ,  i - i - i -i - i - - i - n ,  i - t i -  i - c ,’: f - , n t i - s c -  - : -  - i - i - c - - C  i - i - n i - c _ i  i - m s t e i - s i -

C - s ’ u u ’ s i - y i -  i-, i c _ , i - ’s c - i - i -, - i - t i - n i - , n  t i - c c -  w i - i - H r  i - c -  i - i - , i -~ i- c_ i - c~, t  ‘ 5  t i - c _ - i - i - i - r i i i -  f - - n ’ c h i c  c - c - - I
i i ’s t h r ”  Dc i - i -’ i - s i- r c ’ , - i- c - n -i - i , i - i - - i - i - - r i -  S ~c~i-- u , n~~ s i - - i -~i-, s i i - - - : - i - i  h i -  u , ;  i c - i- i- i- - I n -  i - i - f  t m c c _ i- h i r c i - n i l

tc) n c - i - i - s c ’ s - c  c _ i - i l n i - i - u i - c - ui - s i n-i- i- - s i - - i -i 5 I c  s - t i - c s ; u l i - i - s ’ s i - i - ;. ‘L ii i - ’ i - i - i - c ’ i -’ i - ci -, i i - i c _ ’ c_ i- n i -c - ic-S - i
p . - c  - 

- - n i - i -  f u n  i i -  n i - c i s c -  t s  c - i -  i - si - i - i - i - i-, i t S  u I ’ s ’ u _ s i - t u -  r i - s - i -- ’ i - i - i c -  ‘ i c _ c - i - i  l i - r i - i  c _ c r  ci- - - c

C I i - c c - c -i- , l c _ i i - 5 (  i - u i - c - i - i -  i- S i - ’ c ’s-’ - s r , tu i - i - _ s i - s t  i - m s  s’ c - i i n s i - ’, ’> ’ rc _ - p - c - s l S s c _ - i - i -  ( n . e . ,  i- c’

i - r i - c - i -  c-- i - i s - c -  t i - i - - i - h , , i - t i - i -~ c i - s i - f l ’  -c - ’ )  .

Th i-- - . - - i - _ s  i r i s - n ;  iv  not c_ - c - h t i - i- i i -  c - ni Cr s-  i- i -k l i - i- m 
~~~

i- c i- m i - c -  c_u f l - - c r c - i  c_s - - c - i - ; ,

p i- ’ c - i - ;u ’ - - , u sc ps ’n .c-i- i- s-reJ I - ’: t i - -~ C o n i - t r -, s Cc _ i - s -u - -  C c - - s i - n ’ ’>- I’l u c - i - i - C c - ni - c - c _- i Distri ct.

S i - c _ i - i - c  i-~~ i - s i- ’s’r ‘ : i -  i - n i - i- c -  L ’ i i Si - u  I t o - i -  c- cl d c - i s ’ s - i - c i s c  ~~~~c- c - i- ,r r ~y - i - - i on
in ’ > ’  i i s c - h , - s  i - i c _- c -- i - n ’ s  t c c i - -  i- ’i - c i-i- s i - i -c - l i  i - s n  n - i - i -  li- c - c - c  c - i - i - c _ nm ’ c - - i  c_ s - i - c - c c -  i - n i - - c - s  i- Li- l i- i - c _ -c - i -s  L I - i - ,

i - li e inc - h - - i c - I - s  i - i  ni - m i - Si - i - c -n i - i - s .  ‘l u - - i - c  i n .  i - n r C - n c - n i - i- u i - i -  - u  s - c - i - i - - i - n O n  s c - i - s c _ ui p i- , r i - i -

t i - i - u t  n X l  i-’ i - i - i -I s -  “ i - s n  ‘ i - ’c c - 5’ c -c -S  t i - n c _ u i - i -  Hi-’ i - i s  .c t  c - t i - s - t o  - c - c - i - p _ s i - scs i n - f  t h e  l i - n c - i -’.- i- s

c _ u i - S  C - - l i - - i -  I i  s i - s  i-S -
,,‘ ( ,  i - - f  . 1 )  . ‘i - h  i- . c p 1 i - s i i r r c - c I s - - S  c - - i -  i - c -  s - i - u i -  - , i- i - si - c-

,- \ t c t i c i - i - c l i  l i - s i c _ S -i n - c - n i - c _ I  c - i - - i - t i - -n d  ‘c_ i-c- , c i  C -  ‘ c - c - ; l v c _ l c -  t i - c ,  C m i - ’ > -  i - f  ,‘,i - l r ,i - Hm. Ti ’ s - i-
( H - r c t r i - i V l i i - - ’ > ’  h i - - c - i - u i - - n i - - s i  V~ i - i -  - cu - i - i - l i t ’ > ’  Cs ‘ s i - n c _r i  - i - i - c l  mi - i - c s -n n cc ’ r  i - i - c d
w s i - i - u  U i - c -  I n ’ ,’ - i- i- u i - s c - u  f - i c _ i - i- i- i n ’ s  - - I  - c_ ’ c - i - c -  - c c  i - s t  h i - n i- c- I - v i - ni - n - i  i t s i- -i - i i - i - i -’ - ‘ c _ i

, s n  c I  di - ‘ i - i _ n i -- c~ i-; ’ s i c i - c _’ s - s - - s - i - i -  n i - i -  i - U  I s  i - - i -, t i - ~ i - n c_ i - i - i - c  ‘i-c- - i - l i - ui --i-. - i - i -  ‘ i -  - - l i - I  ‘i- t i - i -

c(’nnl ,i n n: c - c - - i _ s  i - i - i - t i - )  c_i - e c -u tr i - s i l i - l i - i - c - C -

1 1 _ I l

- 
;; ‘ ,~- ,

.- - - —--



Site No. 43.  This  s i te  in c lu des  Union I s land and Ro b er t s
Island sou thwes t  of Stockt ci-rs . It  r ep r e sen t s  the l a rge  f l a t  areas
currentl y l c - - i n g  formed in t he  Sac ramen to- S i-n  J o a q u i n  Del ta . It  has
a high water  table  which  is expected to l i m i t  the  v e r t i c a l  f low of water
applied to t he  so c - Ic _ ice.  How ec _ - c-- c ’ , it ap p - c a r s  q u i t e  poss ib le  t h a t  w at e r
could be applied to t he  i c - s r i - m c i - s  and recovered by means i - i - f  i -ira ins  i-nd
p u m p i n g  in t h e  c _ i - r c a . This is the current method of irrigations c _ c c - id
d r a inage  ru o-.v uscd . The use of w i - a c - t e w c - u t e r  in t h i s  c_urea could provide
an exc e l l e n t  so c - sm i - c e  of i r r i ga t i on  s-,’ , s-t cr c_ is an  a l t e r n a t i v e  to n c - c - c -  f low
and p u m p i n g  from w e l l s .  Nc - a r c - ni - i - c;ourc -, ’ - s of wastc- -,c - c _ rt u, r for Si t e  43
are An t i och , C l ay t o n  and Stoc i-s t e n .

Most  of t he  Delta i s l a n d s  are  leveed a g a i n s t  the c - i c - c r  a i - d  t h e
w i n t e r  f loods  - Ti e ’>- c - O i - S t n i - i f l  p r i : c i - i - i r i ly pc _ - a t  s o i i - s  and  - i - r i - -  s i n k i t i - q  c - c _ ic -h
yea r as the  i-r i - c - st t e n d s  to ox i d i z e . M ci- i-s t c_sf i -he gene- i-c - c_ il c_ i -r ca is u n d e r —
I c - s i n  w i t h  ( ‘ r n -i -n c - ic  c_ ’.- .c i -er . Ic -i a d d i tio n , s- ,cm e of i - i - m i -i- s i - i - c - p  a q u i f e r s  sur e
b e c o m i n g  m i - - n c - C  S i - i - i c  i- si -_ s

The S c - s n  J : — - c - n ’.- i r s  R i — cr and t h e  o i l i er  r ivers  th~~t c - cr c - -sc -  t h r o u g h
t h i s  area h i - i - c  s i n u o u s  c_ , .~c _ i - t c r  q u c _ - i i t ’ > ’  p c --’c - l l cnns  i - i - i - i -_ s c , i-i - c - t u r c c s l s n r b y in-
d lc - i - S ’c _ n l V Q i -l i - c _ _ i - i - i - i -s i- s - i - , n i - mi - i t  i- ic - s - ;c i - ’i-i - s : - ’tc - _ s t i - c r c - s  a ‘;,i- , i -~ - ’ i- -i-’, - i - i - t c _ i - r  cr y S i - Ci - i - i  c_ -.’ cs :c -s IS
h i - see  c-cr i-~ i-c- or i - u i - i - i ’ s  q i - c i - i-l i t y  to ay es- i  c - o r c s p i - c - u n d i n i -j  c -xi s ’ t s n i - i -  i - - u - , i’n l e r n ni-s

Tis c- p r c _ ’ i - c i - i - s c c ’- S  1- c _ - u - i n - c _ i - i - a l  C snc - l  i-i-- cu t c - O T c ; i - ’  t h c - c - u q h  i - i s i s  - c - i - c c - c _ s c - n i - c _ i -
w i l l  t r ans  l i - s i - c - i  I i -  - - s - i ’s c_ -c c - i - cs’ i - i -  - t h e  Cl i  f — on -  Cc_ - i- , i r t  f o n ’ c i - h - i y  f r - c c - s  t he

- . S a i - c ’ r c - s s s i - c - n t i -’ - R i - v t - c - ,  I t  i - s  mi - cl — -i -sc_ ic5 i - hi - st i t  c _ c _ - o u l i - i  i - s  i -y e  sc _ - i - i - n r c ’  ou t l e t s  to
pr - - c _ i de f r i - -- , , n ‘i- - c - i - i - i - - u  1~s c-~~~vs  i n t o  i - l i e  D c - l i - i - s. Arc ’> ’  i - cs - -i-c- c _ - c c _ i - t -- -r  i n i - i p o c -t a t i o n

s c - h i - c - c s i -u_ ss n c _ m u  i - s o -’ i- ’ i-cs cems i - c-icstrc - s t c -’ i - s -c_st ti-sc’ ‘,c_ i- i - n t c i ’ S i - i - c - l i ’>’ c _ c _ i l l  i- cot H ’-

I c - c s  t i - i-- - c -  i - i - - H c - s i - r i -  c _ i  L i - .i - (~~.

A m c -i - joc - c- i - -  i -n for th e  dc - i -s i n c _ sc - of t h e  ac - cc _ s to i - i - i c  s ou th  c f  Si te
43 insc rorpor i - u tnc - ;  t i - i - c -  S-c_u n L i - e l i - i - n i ’ s  N i - c _ u s t i -’-r i- c- i - u n  or th e- S~i- ni L u i s  D r a i n
T h i s -  p mc d cc t  i - s - i -  s- m i - - i - s t o c o i l c ’ c _ -_ t  t he s - m s s - - _ d r i u i - i - c - i - c - r~ c_c_ c-u i- nc - -i- ’ In c _ i cr i rr i (J i - i - tc ;

l a n d s  in t i - sc Sc_u n J r -  ~i u i n  VaiP y, b c - i - i -u i - s p o r t  i t  to t h e  De l i - c_s i- c-i- r r d , i- s i f t - c -
c_ i - d c - qu a  Ic  t i c - i -- i - i - c c- u t  to c-i - dc _ u i-’ -” i-i c ’ !  c - t i - - i -’ ic - c _ us  subs  t on i - nc  s , di s - c C l ’i - c - i  i - c _ ’  u sc-’-
t h e  e s t u a ry .  Pr - c - s e n t  i - i - i c _ l i - - i s  i U c i - u c _ c -  t i - s c ’  o i u t i - c - u l l  ii ’s t he  i - - i s s i n i i - y  o~
An i - io ch  . A t e s t  l i - s c - i )  i ty  c _ s t  l ’ i r c - I ’  i- ugh l i - i - i s  bc -en  in opn ” rc _ n tic- c - fo r abo u t
two ye-i-curs in an c ’ f f c n r l  to dc i- (‘ri- rn- si - ’ c_ -c S C leve l  of i - i -- c- tn - i - s c - i - i t  is
rc ’q c- ir e d ic _n c - i- i r, ;r m c ’ ,i u i - : s r i - s l  w - i - s I e ’,’ c i - i - t i - - r  -
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6 — Land Uses

Four mi -jon t ypes  of land u s - - s  i - i - r i - -  c - c - i -L ined  si - s Section E of this
repor t  I c r  t h e  n i - n i - n  sc -k- - i - - c _ i - s i t e s r

1) i-’eSt  p u - 1 c - c t i - h - 0f lS  (Tc~~woci-i and  l i - C  - i - i - i - c _ i - c - L ’ >~ pi n e)

2) c-i-s i--i- i - c - c - ‘S

3) ci - i - i - ps - c  ( - c - i - i - i -  - i - r , l  - f i r - Id , i - r i - s  c - k , etc .) , ais d

4) h i g h — r i - i - i - i -i- i - n c f s l t i - ’ n t j o n  i - s i - u s i i - i c -  ( s n - i - c - - i - i -  n c - a s s ’ s ) .

Thc -s - - ’ land  c - s i - i -i - s  d i -  f c - - r  :ciqri - c - t i - -c c _ ± - c -’I ’ ,’ si- a i -he nn c_stsn c -cr ir c_ -i-- h i - cc- w s n i -- c t c- ’i-v i - s t i -- - r
is i - i - i - - s - ln i - - d (c - i - n i - i - t i -’ i - - n t s  i - i r i  s e u c i c ’i- i - ci - ’ c _ ! c- nd d s , i - i u - sc _ s- ; ” -- c_ -c u t - i -c -  is c-i- n _ s i c - -  c_ i - c _ - c-i
c_ li - Ic -  n ’ s ’ ’ i - i - s - -s i - - i -’ i . }‘si-c s S i - n c _ i - ! -s i-c-f , ‘ c -  n t c ” ,i i- s ’cu i - s i - - i - m -’c-- i- ’ i - i - i c  f - i - i --’ i l - i - u t — c - s  i - r n ’ >  c-- c _ i - c - I s
l i - i - sd  c- s i-i- c_ i- - s r i - ’  h o t  c _ i i s c c - i s - s c - d  i u i -  t i - s c - i -  s i - - c - i - - i - n .

V I i i - i - I i f c _ ’  5 ’ 5 ~~~i- s i- c -n c -s c-  - i - s_ s ci p - - C - _ s r-i n c-a ) I - n - i - S i - i - I l - c - i - c u  i - c - ’ s i - ’ s  c - i -,i-j c - c - i - i - c c _ -
is d r s c u s s c - d  ic - i - S- ’’c_ c i-c-~, c c - F i-_ s i - sr i  C .

7 — C c- s rc’) - tm i - c i - - i - t ’>’- s’ ”i - ’

Ti - c - -  S c _ r i - I  D c - c - i - u i - -  s i- i c - n i -  i c - l i - i - r i -c- i - i c _ u i - i -i- ’ D - ‘  i -” i - s - c i - - , i - - .c_ ’n i - n i -  T c _ i - b i e h i - ’ - D — 3
in d i - c c - i c c ;  t h e - ’  r i - i -  _ s c  c- i-i- of  c _ i - c _ i - i - c - I - u i -i - .  ci - c _ - i -  s r i - s i  c - - c c -  ‘ c - IC y c - n i - i - s i - s n ’ s  (i s-i-
dc- I m r s i ’ nc - n~ s - - f  c - i - n - - i - L i - l i - i- v c _ u I - i - s - c -s-c - c- - n , -,-c T i - ic - l i.- ii C~~? ) c - I  t i c s ’  n c - i - i , -
c--v i - lui - str c_i - s - n ’ s--s c _ f lSc _I - c i - ’  l i - h  s - i - ’ ’, s ;  id - - n i - c - i f s -i c - us ; -  r i- - i - i - c - i - i  i-.’ cc _ i - s t c - i -. _ si - s  i-er
S i t e  c- . I c - sc - i - s  c- - i - c c - l i - mi - s i c - i - n  c--c c_ - ’i - : l - c - n - i-c ,—oi- - ’ r c - i - s -  i-~i- !cCi - cc - i - it c - c -,i - C l i - c _ i - n - i - s ’S c - i - i - S  i - n c _i-

- sc i- i n i - , c t  t i - i - i -  c - c i - , i - l  c c _ i - i - i -, iL s I J i - -s- - c l - - s : s- i- i- i- s - - i - i - J l : c m i - s c n i - 5n; c c _ h :  c _ c - t i  i - nc T i - s c - l i - i -  I I — D — 2 .
Th e s i - i - - i - u - i - m i - i - i - c - s i - i -  i-c- n i - s c h i - C  s c _~n i - ‘c c _ s c - s o  i c  100  c - c - i - c - c - - c - i - , c-i ns l i - i - i - s c - c - - i c -  c_ i f -c - s i n n ’-
cn c _ - r  n c - t i - s i - i s - i - c  i - - f  a s n s s - s l c -  s c _ S e - i - c _ t i - - i - I  s - l i - c - -  , - r i - s i - i a c- -c --c - s i - - l i - i -t i - -un of 0 p n - r ’ c_ ’en t
in d i c - c- i- i - - nc t i - s i - i - i - i - i  sc _ i - ni ca~ i- i - i - s l i t ’ > -  c _ u l i - _ s s - s  ‘,‘; c , S c - c - r i - i - i - i - mi - i - c  b i - i - i - h  i-c-H-nc .
‘u i - s c ’  s c - l i  d i s s i - r u i - - c n t i c i - n s ,-; c - C  t h e  c-n i-- i - i -s - Ic - i - i -i- ed s - i - i -  c ’ s ’- cc- c_ i- n i - d c - p c _- c c - c - i c - s t
c-c_ l i -  j c _ l i - , i n ’ s - ,  i n n  t i - l i ’  c - c c _ i - m i - i - - I - c - i - i - _ s r i -  t i - s  i- - c - i - s - s  -i- i - m c i  t i - i c -  s- - i - I  d i s t i - i u c _- c - i -n s  t i - c r -

53 p - c - - i - s Ic - i l s - i - i - i - c - c  c - nc - i- ’ - , ’ i - c c c i -, i - s i - ’ r i- as mi - i - u - c - n c - l e n t  -i-- - i - r i - c - u i - l i -  s .  T l s i - - n ~ - ’ n ’- c - n - i-
th e ’ i - -, ’,- n -  c_i- i - i c - O S  n c - i -u . s - i - s !:i - r t i - i - i - _ s c - i - i - i - c - c - ic -i - s i - i - c u  c_ i - f c n n, - s-c c-i- i- ,i - i i - c - l site ‘ c - i - ti - S
i - I n c - i - i - n i - c -  s c - I -  c c - i - i -  s i t - s i - i - i-i- ’ n c - f i n - n ’ in C l u e  i - -i-c- c _ c i - i - -”- s i ’  u s - s i - i -’ u s - i  i- c~ t , i s ~ ! i - - .
T1’uc rnatri:-: si c - -i -Cd ‘i - i - c _ -  i n c - i - c - r i -  i- - t n - i - n  i s - —  i n d n c ’ - i - i -  u i - s t ‘ b c -  c - - i - c - n i - st tg c c _ - f  ~- r t i - u l
i - i r E - c -  c-l i - s c - t i - - n i - t i -  i - I  - ,- c i - u s i- i - - c _ - i - i - i - s r  n s- i - u i -  t i -s i- ( ‘ - i - i - c - i - i - i - t n  i - c - c -  n i - i - n i - cc ’ > ’ c - i - i -  , s i - i - u h i ’ i-, ’
c lass  i - l i c c i - r i - s , c - s t j c - n c s  ~- - i - t C - i - r s  i - u s  I c -  ccci -  i - i -- l i - t e d sc- i- ! ‘ c _ i - i -  c u - i - - ,

I t  s i n o u i - i  i - r i - -  s i - r i - t e n !  t h i n  l i e  s c - i - c - i - s n , c  u i - s i - i - n i - i - i - si- i - i - ,  c - i - s l y - i - i - i - m i  i - t i - i - I n n —
l i - i - s t  l - ” n f l  c r - c - c - i - i - i - - il n o r  . he!  i - I  n i -_ n  i - ,  i - - ’ s - i- i -os-n ’ i- i - i - c - :  i - i -  i - - i -  i- ’ : ‘ i- ’ -; - i - ’ - ’  ~

i- i

u i - i - ’- i- - - c ,  C w i - n i-s C- - ,’. - i - t i - - c -  - ‘.-, - c - c _ ’ i- i-s i - i n  1 , i- i- - - ‘ i- ‘ c- i - -I ’ j t i- 
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d e s i r ab i l i t y  t abu l at ion  based on ~ st i n~~ted soi l  d i s t r i b u t i o n s  and s i te
sizes can e~~sil~ be made by a s s i i n i n q  dOS dC~l~ ’L ’~ c’:~e’ i ic i ent s  to
soil c a p a b i l i t y  classc~ and Hip pl y :n g  the  r e l a t i v e  s i t e  s i z e  and
c a p a b i l i t y  c la ss  c o e f f i c i e n t s  to the  d i s t r i b u t l u is nb ow ’i  in  Table
I I — D — 2 .

The re la t ive  d e s i r ab i l i t ~’ (bnse d  on soil as soc ia t ions )  and s u i t a b i l i t y
of a potential  si~( - for  W a 5t ~~w 1 it -  r ü l H at : , ’In can be e s t u n u t c H  fi i n  the
data presented in  t he se  tw . .~ t a b l e s .  Tabl e  T 1 - D — 2  Cul l  b0 u t i l i z e d  in
de te rmin ing  pot C u t i a l  Sit e su ~Hb. h t ~— ~ - i 5 I~LJ on soil  c a p a b i l i t y  class
d i s t r i b u t i o n s . For example , if ~t f s  -: - - r i n i n  H t h a t  a oc ~~~~H~I F t
70 p r cen t  ClaSS I so i J s  and  30 p1 ’rc u : . t  CIa~~s II so i l s  i n  a s i t e  is
a d v a nt a g e ou s  fu r  d~ -c- I - u p r n - ’ n t  - ~i 0 V 1-  W of Tub!~ I I — D — 2  in d ~~- a t e s - : - - ) t
Site 38 r e r r - s L - n t i ~ I T X L . d i s t r j b j t ~nn , TO~J 1C 1 l — T — 3  -r ~~ l )tu ’C s oT
but io : i  p a t t - r ;u ~ of ~~~ -s a nd can  b-’ uH :- t~c~ ‘ a ( C r - r ~Hne  ~~~ n~~- - 1 n ’~~--
S U ! t O b l l ) t 7  u ,.U C ’- T :  on STX1I  r C S O u ~ i \ 1 .- . ~ ;- r  ~- ‘- :- r~~le , i f  ~~: ~

1 -~~~- - r - ~~~’0
tha t th e-  soi.l dis~r T - - ~’~ - . 1 :~~~~t u n  .~~ Si ’- - - -~~ ~~C - — : n : I : l ..- , T . b l o  U — D —
shows tha t ~~i t . -S 1 , h I , a i c ~ 45 fl i e - S n C - a T e  ‘ - - r I - C D n ~ ha ’ s -ni l  can H ! - ’ v
class d i s t r T l T h o n  o a t t c - ~ u • i’IS rI~~,\  :ei ; i \ : f l C ’ : ) t - ’ -~ ( - J  S~ S i n us S 1 Y I I 1 C C
he ] f l C o r p c r ~~’ - C I n t l r ’t ’r ( -s ~ :H- :~ t - -  C~- : ; s n !  ~~~~~~~ ‘ n acc t ’r ~i t i - C- d , - to- i
s i t e -  de -t ;  ii ~~U CI t 4 T -u  I C O T  u o v - I L I I I on t N
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E. SITE EVALUATION

The nine sites selected for more de ta i l ed  stud y provide a r ange
of development poss ib i l i t i e s  which inc lude  t r a d i t i o n a l  i r r iga ted  agr icul -
ture , improved wi ld l i f e  h a b i t a t s , fe-rest  p l a n t a t i o n s  and rap i d  i n f i l t n  ,C i j O n
areas for m a x i m u m  waste~vn t e r d . cp -as a l .  Each developmc r4t n o s n i ~~T:t ,
as viell as c o m b i nat i o n s  thereof  h a s  a ssoc iated  economic ,  c nv l r I : n n ~a r ,t d l
and public  hea l th  i m p a c t s .

1 -S i t e _E v a l u a t i on  Object ives  a r -  t’-’r i t er i a

The p r imary  obj ec t ives  to }e  con sidered Jr .  th e -  ov l u a t ~n i of the
develop i f er it  p ct e n t i u  1 of the i d e n t i f i e d  ~t c - -o-  or n i t - ’ s arc :

a) Provide m a x i r n u r u  u se  ~ the SOj i m ar t ] e  as  a t r o u t —
ment s yn t e n i  for v ’ -u n t c - v : u t o t  ,

b) Create m a x i m u m  I l t T l  ~- ‘t on C - f  ~ o t r c O t c - i  TX r • i .  C C
w~ 1er v ;h ic i  c a n  i— c- I O C C . i O d  n ’  C~~ ) I~~~ a ~~

- 

bc-come a’ ~~H .i i I  Hr tn- - n e

c) Pi ovide o~ our ’ ~ -~~~ie Ice c cl ’: ( ‘n i l  C r r - t  ~ : - a c-cn n’
to the 1aii ’~ t v  ou q h  3 O : i c o l t ’oI l  ; < r a : - t t c c n  ‘ I:-H L n-
c on u ist c : t \ ‘ i H  O Uj C C t l L - S n J f l C

d) Pr ovtde  o ;n’ur i  u a t : c - s Ic y (S ’ C  f ( y C I ’ ~
t h r o u c i ~ land u se  ; n ’c t i c c s  i a n  - ! i O  Cc- i C  t r  V O L . 1
obj c c t i- a c s  a , a nd  c.

The preced in g ob j ec t ive s  do n a 1. en~ a h l i s i -i a com ple te  C L c - c H 1~ IF
site eva iu a ~ n- u u n t i l  t hey  are  Sup p lc n outed w i t h  -o t - .~ s p e ci f ic  c r i n c i  ~a
which descr ib e  t h e  n eth od of eVe l u n no n

A l t h o u u i .  v-a s t ewa t < -’i t r eat  I c :  • F :n3 re ’n~ - ‘ ‘ ,-~-t c ’ms h a v e  h ’cn
Inst a l l e d  ~atd c~ ‘ r - < t e e  C C C C I ~~ n’ 1, iCC ~ iu O - JL~~~’IH I h i ~~~- ; i - c u t  t i e
we: Id r i  o C ;Cj ) i ’ . - I n i  a , I < .- ,~ of I - n - ,’ c— ’ h ave  hoc det ; j (I I’. .-’ C V O n
f u l i ’j  CC) -l I~~ T-n ~.-- , ,- a i , < - t  I C ’  - - - . DC - a r c l i i  l ( - I a ~cd l a n d  io sourc e  n J f l u e—
I~~~Lt 3 1 )  II O C . L-t , C iC (-ria’ri~

) f- ’- ( c l I : n ’ J !~~~- t i \ - P r~— J l t i  t ] ( - a  I~ J’- ’ ’ J ) l
S) ’ e S  fo : ~‘;,‘)~~~1 -  — t r c - ~.t 0 : ~ T -  n H.  ~-~~iJ , n : . l i c ,~~i - .’n ao ’  lOt  c v , h i c .

I L  I 1C( . (I! I ) S L ’ OL .C’CJ ‘U I n~ t t I .~ l I l . !  - S I ’ b i I)  I (0 by I IL ’ L ic I feC- :i: cal
:0) t - u l t a  t n  - j O  n - - ‘ n c  - b . ‘‘H ‘ ~ L - f  I .15 i n ;  c: • Mc :iy of [~‘)I ’ r -

t , , u  for oi- ’nJ ’’H i : n n o  n n - , . — f l  ‘e<  , . ,~~ ,l ( ( . i d t  y- ~~I~ as  C - , I

- - -
- c ITY IC ( - 1 C .  N t , ,T i . 1. -, H -  ‘ : 0  O - ’~~~- - l n ’.C ’ I I ’ l t f ~-

- ~~~~~~~~~~~~~~~~ - — . -- —~~~~~ 
..-
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recognized and reflected in the eva lua t ion  of s i t e s .

Using the Consu l t an t s ’ recommended cri teria and the ~-r :mar y
evalua t ion  objectives , the fol lowing speci fic cr i ter ia  were selected
for use in the eva lua t ion  of potent ia l  was tewater  appl ica t ion  s i te s .

Top~ gj~~phic Cri ter ia

1) The net site area ( tha t  portion of the t ot - i s :tu  v ’ I i c h
can accept w a s t ewa te r )  m u s t  include at  l e a n t  5 , 0 0 0
acres. This cr i ter ion is derived f r c - r n  a j u c i a e n e n t
tha t  smaller  sites ~vil! be uneconomica l to  deve lcp .

2) Land un i t s  w i th in  potent ia l  sites at  c ‘a iv a t i on s  ~rea ’ or
t han  100 feet above th e  t e r m i n u s  of t r a n n r  -on f a c i l i t \ —
may be excluded from the e f fec t ive  site area .

3) Land uni t s  wi th in  potent ia l  sites with  s lope s in
excess of 30’,- ’ - wi l l  he excluded from the  e~f c-cC - L -e
site area . Wat er  m a n a o c : n c ot  a n d  l a n d  t r e a t m en t
m e a s u r e s  shou ld  i n  1n cludc ’ci  in the  s:tc devel opment
plan for l and  u n i t r ;  v.’Ioch 0:-h ’ h i t  h i o h  erosion husa r c i s

4) Suit ab!e  l o c a t i o n - n should be ~I v u i l a  b la e i ther  ‘ni
the po ten t i a l  si te  or a long the  wa :;tevo ’t er Car  r ; ’ n - : t
f a c i l i t y  for t a r a q e  of voist e\- - c l ler  d u r i n g  re -c: ic ’  nH
period s when  ‘- -a ’~t ewa ter d~~flI~ , L U O r .  c a n ; I ~-u - o d e.

5) Su i t ab le  b c  ~t i o f l 5 ;  should be a v a c J a : I J e  ( - I T O - ;  ‘ , i t i i l i i
the  p o t e n t i a l  site or along t I n -  \ - - a i - t e v n i t e r  t r a I l  ‘ -n :
f ac i l i t y  for i n st a i l a t i Dri of l D C l — t r O J t i I l (  f l t
where such pse - t r e a t m e n t  v - i l l  be m c q u : r e d  to s a t i . f y
e n v i r o n m e n t a l  q u a l i t y , a g r i c u l t u r a l  land  usc , v,’atcr
q u a l i t y  or p ub l i c  hea l t h  Cr i t e r i a .

Soil C r i t o r  -

1) T h e  a n n u a l  i r f j l t i j t i o n  capac i t i es  of p o t e n t i a l  , i t ( ’S
should  be concid ’’rc ’ d ; ‘::in t h e  soil t \ -pcc -  w h : n h  l ave
been ident ~f :c  d in the  t i  to ni c- -a a s  i n d i c a i n d  in iec i ion
D , the I C , r ~~r l - - c c - r a  u sed ~o de: - t I C ’  t he  cit r a c t er i s t :c s
of t h e  :e  S O i l  i v ~ Ie s as  d: t -c i i ssed  in Section C, a n d  ~Lc
prac t i c a l  ->:~ - - - i  te r -a of i r r l c j Ll t i oI :  ar  ci wa - t -  - ‘-:  I - i  d i r —
I ) O~ i ll iII ,C1 I I i~~’:; ~.‘hic - h C’: - : r - , t e  w : t H n  s t e r  ~~~ ) ‘ i - i —

l~~r < - h a i a c t r - . i :  t : c s . L anci u- ~i t - :  V o h  :, - a I l  - , ‘ ‘ f l c

V -
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amenable  to effect ive dra inage  sys tems should be
excluded from the e f fec t ive  site area .

2) The depth and character  of the soil prof i le  should
be appraised ~hrou ghi out  potent ia l  sites to assure
that  the percola t ion  c a p a c i t y  of the area is genera l ly
suff icient  to avoid wa te r lo g c inct a n d  s u f f o c a t i o n  of
planned crops and ground c -nvn r r - . The occurrance
of h ar dp an  st r a t e  oi bedrock shou ld  be ident i f ied .
The d ra inage  c h a r a c te r i s t i c s  of these  a r e a s  should

- be reviewed to de t e rmine  ftc tynr - s of dra inage
-- 

s ys t e m s-w h i c h  0 37  be ins ta l led  to m a i n t a i n  a per—
mn an ent  ground cover .

3) The f re quen c- - cud du r a t i o n  of r e t i n a  period s re~ k -a’ cci
to m a in t ’ in - ~ l [rc t :o i i  cc Inn a i t  n i  ~ould be c st . r a n t e d
on the  b as is  of o :tor i t  ItOI - ~-o: med in the  l i t c ,  Li t re .

4) The ~~~~~~~~ - I f  1 - n r l i v i d u I t  c o i l s  to a s s i t - n i l a t e  er oas ic
ma te r i a l s  shou l d  he c-n t  - m ate d  C a n  s i c  t h a t  we :- t I C —
v,-cn t ei  t t € - ~~n r n e n t  cr i t e r i a  n a n  H e  u n t o  l an d
u n i t s  w :t h  so i l s  t ina t  c1 nnot  -o -et t h i s  i N  ( - t i C  :01: 10
he exc luded  f rom t h e  c - f l i t 1’: I - - ’ a : : I  - a rea

5) The ch U b - , - of j n d l v l I i c ; c n l soT r- ~~ I C I I I  t nt-n c
m a t e r i a l s , he~~vy n e t - t i n , r - - a o l ogic U

L n c t c r i a  , v i r u s e s  and J - th OL ( - i  r i i o t lc ’ be I n - r U i n - b .

6) Land i o t a  ~h - a n l d  be ca; l :  , , i - e i :n  r e l a t i on  to  sob
s t r u c t u r e  a n n  the  th1J3 1Cc of the  - - - -n t - tc - -- : 11 ens to  I
appl ied  to a s s u r e  th at  i ; i t h l ’ ; u ; i on I c i l ’ , i c - i t v i s  n i - i n —
t~ i ned .

7) I r r iga ted  a q r i c n b u r a l 1 an d  use should  bc con sidc- ,  r’J
for l a n d  u n i t s  t h a t  have I c-en c l a n :  iuin ( :  T i e :  s ill I t

h i ghe r .  Couv c ’  510:1 ill a I r : ( - I I  o t r i I -m d  u1n e fm ;:
n o n — i r r i c ~at e i 1  0 j r:o: to  -~nd f t c - n i  lo ’- -v a l u c  to
h i g h — v a  ho I r I  - t n  \~ j~ ’ } I sot - 11 .t on l , i  nd u n i t s  t h a t
ha - - c  been c- lu n n i f ’r d  as c a t l i c - r  Clue : ;  I or C l a sa  II . 1 - ”

8) The ‘ ; - d t a h i l  — - I  - oi l s  v~~t I : n  r i t e  a r e a s  should J O
gene : ~ i ly a j  I~I - sc’d in  t ‘ - n - - : -  of I h~ i r i l - : )  i t y  to su : - - -

port r n ) n — a q r : : - : -  i r a l  t y ,  ( I r e - t i l l  C i ) a C O - .

1/ See T i l- I r ’  Il-C- 7 for  ( r - ~~r- r l;1t i n - , -~ 
- ‘ ‘ b ;  ~~

: ,

_____  -- - - - ~~~
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9) ErosIon ha7ar c i s should be assessed using general
soil charac t e r i s t i c s , t ap e  r n p h y , vegetal  cover end
required we st e  .-n t c- r  ap : J i c c l t  t on  schedules .

10) Land un i t s  which po~ e a hi gh risk of land sl ides
under  r a t s ,  at e . 1 condi t ions  as a r e su l t  of slope and
soils should ~c excluded from the e f fec t ive  site U r e a .

ç~~p and Gr oun d _Co~ er Criteria

1) The s u i t a b i l i t y  of specific agr icu l tu ra l  crops and
exis t ing  n e t i t r a l  g round  covers wi th  respect  to the
qual i ty  of t he  wci stev .- -~ters which are to ha appl ied
should he dc - t c rn -n i ed  t n r ou gn  I : :t er J I r e t a  t ion of i -a  sic
criteria developed by t h e  U.  S. D ep antn n en t  of A n n —
culture and the U i i i v u t  soy of Cu l i fo rn i a .

2) The potent ia l  for bite  it H f ic at ion  of ag r i c u l t u r e  I l and
use and conversion to h t i ; i n e m — v a l u e  c-rc~ -s - - d t h in
po ten t i a l  sites s h o ul d  he -tI c -t n - r n::: er .J in  r e t  c 1 t c o n a h i p
to the soil c lass , t h e  c:~:1:-t :i1n eros’ p n t l e t n ~o n i
water r u n t  b y ,  t i e  q u a n t : n y  and  c~ a l i t - ~’ of the on 
water and got - :era l aq r i cu l tu r i cconor :- :c- f -t ar s .

3) An a S s e s s n n e r t  c 5iou ld  !e ma de  of the  r e a I l n c - c - : i e : t
of ex ir it in - :~ C’ I pS w i t h i n  th e  ; — c l t e - ;t :a l  :- i t e  v - i t :
v ecn t c ; t~ - -e c- u- - c - r u t h a t  re I I c t O - r  S i i t t r  f r  v I C C
a p p l i - i  L i o n  t~~oqr -  u s .

4) In lend u n i t s  v-’ilhin pote: t i : 1  s i tes  w i t e r e  na ’ i- ;e
v eu r t ~i t i o i wi l l  he r e t a i n ed  as nn ’  t of I:~ v- i n h: -n ’ c -

ap p h c nt i or i  circa , i n n - : — I e r i n  : : n a i i j ~ i~ ‘un of t h i s  -1o-:e—
t a t i - s ’n  p a t t e r n  ;: !.ould }c ’ e d t  mated cc: :s :der i in  - t I n e -
pro: -  t an d  a n n  -i bbe di c - r r - i t y  ~‘f species  in the  arc- 1, ,
(IC i - ’~r cd ae s t het i c ’  ape -ca l  ~~i -H t h e  : t n i l i t : -  of t i ~’~ u t o t
to su; p r e I a i t - o r e  d ivc - r - 1i f :cc:  f l a r  ‘ .

5) Am a i nuni l v;at  r - 1d sa l t  bal~ nrc ’ shou ld  he pr op sed
for i - - h  - i t o  ‘T o - ; i m i g  th e -  c ’ : t i n n n ’ CI . l cr u p  w a t e r

f - e m  dol ly -i y r e n : u u i i - a t c ’ n t  en s (~~C 1 CC

d c ’t : - . C rC I ’ h i t C , O n i . Tin v~ - t c r  i ’ , t ] u n c e  c i l l  be
C :n- ’~ ‘si u~ - - n -  as - i nch no ’:: d c - - -~~-t :- m r - c - o n : n : r n - i e d

- C I  e - ; a p o — t r a - i a J  - : i  - . I ;or i  r c ; i € -  a and r a t  aLT 1
‘ I  - i  S : ~d ‘ i- ’’ :i !  (~ 1 - L and  o~ - a r - n  t i - a , :  - ‘ - - - - n - n

.- -  -- - a  —

- - - . - :--

~ 

- -~~ ~~~~~~~ ~~
- - - ~~~~~~~
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~~~~~~
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Geolociic_ l’ n t t er i a

1) Land u n i t s  w i t h i n  cotent ia l  si tes  with ground water
aqu i f e r s  wh ich  are p r e s e n t l y or p o t e n t i a l l y  us ab le
for i r r iga t ion  purpo ses  should  be excluded if the
percolat ion oi v ;astc ’- ’- ter to t I i ~ a q u i fer will cause
s i g n i f i c a n t  de te r iora t ion  of the  q u a l i t y  of the  ground
water .

2) If the e st i m a t e d  ra te  of percolat ion in to  ground water
aqu i fe r s  from t e n d  u n i t s  w i t h i n  n o t e n t i a l  r i t es  exceeds
the t r a n s m i s s  I t I l i J y  of the: ;e a q u i f e r s .  , dro inage sy st e m s
d i s c h a rg i n g  I-a r u t - f ace  v o t er s  or to recyc l ing  sump s
should be inc 1 uded in the  s i t e  deve lopment  p l a n .

3) l an d  u n i t s  ~vi~ h in  po t en t i a l  s it e s  o a t h  know:  I - i u lL
zones v - - b l a b  ‘--oil i l lo ’,v t I e  a p : - i  i c - i .  n t e n e t e r  ic
be t r an sm i t t e d  d i r e c t l y t n t o  ~n oa ucI v~- n t e r  a q u i f e r s
should  i~e cn- I l u e e c .

W ote t Qu a] 1!:- C n i t e h a

I )  Al l  wa r - l ew et ’r s  s h a l l  h -av e t i -cl a t  H I st seyo’:-a Ir v
levels of p i e -  t ic : ~~t ’ -  I t t  pr at; t a t - t e d  J J l lj c o t i O n .

2) V t ~~~’ t c r s  a d  pcrcoleted I . e :  c - - t e r n  which  t : C
to be d iSc  1 1 ( 0  t n t -  : - u r f e c c  a n d — j i m : ,  - - ‘- a t c i s
sha l l  t i - n - c t  ‘. a n t e  c i i r c a u l :e C. : ; r i a : -n n ; (‘I the  P l a t e
of C a i i I : t r n i e  ‘-Pa  t r - r  R - : I u i  cen Control  h a u n t .

3) The p r e s ’- nt  t u b  tm ej e c t e d  c i u a l i t v  of CN i s t ing  s u r f ac e
and ground  ‘.-s t er  s up I l l  led 00 (10 t a l e  t a  a ~ c a i c , i t i  ~1
site sho u l -  I ~‘c as act ner d  t— — d e t e r  n i t i c -  if  t i n :  on. s te—
water  s ;upp l y can 5c r ’ a’ as a - i  a d e qu a t e  i c- ; ’lci cemei ’t
source . l i f l i l  W O O :  \- , h ; t : i : i ; I I t I : -

i ( t i si t e s  ~--si tn  grou n d
Wa ter a q u : f e i n :  t - r C : -: uut lY or - 1 - 1 - 0 - t i  m l i v  0505 for
d r i n k i n - , ‘ ; -  ~ei : u : - p ly  p : r : : ’ . I,’ a t i o t i l d  ho e xc iu t en
from th e  I t o H - - C  ~ it c  c o a t  i f  t O n  h i c::: col ~ t t c1
O a C t c - t : o t r ; n o  1 gu1 i t y  ~- I l u  - c -~ , 1 t e - d  ‘.-.j :~~cweter
would cause  rH i e e u l ’  t i -  ( r o i l n l ;  -.‘- ci to c -na n - e d
U.  3. Publ i c -  i ’ c-e i t l m  i - i  ~ I a ’-  - I C I  a



- 
- 

- - ~t i  to ~ a u— t I r e d  s

In accordance with the cr i t er ia  esta bl ished for site evaluat ion ,
on-c t ci t i e -  m u t e  e l ec ted  s i t e s  vie s d iv ided  in to  s u b— a r e a s  v.’hieh can
be c v i  l uated  as s epa rat e  po ten t i a l  nro~ect s .  These d ivi s ions  were
ci i - : ; t a t c - t t  p r i m a r i l y  by the n a t u r a l d r a i n a g e  pat tern s (i .e. . t r i bu t a ry  water -
sheds)  atoi t a  a le to ur ex ten t  by ex i s t ing  land uses . Table l I — E —  1
g i v e s  the su b — a r e a s  i den t i f i ed .

The boundar ies  of each of the nine selec-ted s i tes  shown in Figure
I T — i - i  h ave  been out l ined  on a montage  of 1:24 , 000 scale U. S. Geo log—
ical t i er v i ce  t op ogr a p i c m a p s .  The o r ig i n a l  s i te  ho e c l a r t c - s  e stat b i t  bed
in  t h e  si te i d e n t i t i c a t i o n  ph ase  \ve t e  m odif ied  on the  bat sis of the 3 ( Hi —
t i o : ii l to 1 a a phic i d~~t a i l  a v a i l a b l e  f rom t h e - s c  n t o nL q e s  . Hence , the
a r t a s  sh o w n  i n i’ll 1110 l I — h —  I m a y  not correspond ex a c t l y  :- . i t i  the  gross
a r e a s  - i - a w n  i f l  T~ib I e  I I — D 1

Some s u b — a r e a s  were  comb ined in  t he  e v u l u a t on process
( P u t - — A n --a r :  1 8 . 1 , 5 and u; 2 7 . 3 , ,oid I ;  and 2 1-o 2 - i n t l  3 )  1 -C’ I : C u n n -  c h c ’v
ci H not inc- I abc- a m n u j o r  v : a t e r s t i n - -  of 1 , ( 100 a c - r t -  S - I n 10 t c - r  \ 5 U -  S I l  c - t : t l  ci
i t ”  cO:i~ - t d ’~~ - - i  a s  a lt : o j e ct .  ‘ I n c - r e  r u b - , t e d : (‘ , i , n , : - ( ’.. c’ r-: , ha- co t : - -
s t 1c-r eii  II: U I , t r - I , , 1 I  w,: r’ t -e, i l r ’ r : - : 1 O O t l O I i  : : c c : : ;  n - - n!  h a v e  beet e’ , l —
u , i : c d  co m a p l u m C - 1 1 v  for soil - : t i : : t r m n ’ - t ’ o n s  e r -b  r e - -a: - ~i c : - : I~~-j 1 : ’ t b  u~ es .

3 - C l i n : t t - a

Tlic - n ine  : 11(1 :-te d  S i t  en  - c c  r - it ua t ed  in c l i m at i c  r c ’q i - : - u  a r , t i t  1 :
f t  ni  a r id  t o  co-i r - t ~~l . A n m i u t I  o r o u ~ U t i o n  v~~r I c S ~n ncr, Ie - :- n tb ~
i - m a t e s  to a t -  n i t  i - 0  i nc -hes  a: :b a ’ : cm , : - ’- c - J u l y  t e n u e n t i t u r e s  ‘ - t m - 1- tro :- :
to Pf ) 1 1j~~ t nc, -1v te l i  is r i o  in iv - - t  t h e  s i te  a and is u a u a l l v  r n - f t  c :1
to e i( ’\ ’ i t l O i I S  a t  1 , 0 ( t b  i c (  t .  P i l l i n g  f ros t s  in  la te  S1 t i l t a r e  cm
he :— a ru  to ot c - l or d s , vine s ~nd 01 hct i  ea r ly  crops.  M a ny  of d o  sri crr ~l -

~~

arc  - I o t c : c t e - I  ~~~~ f rn s t  lay spi ’t i ~~ ie r s  , win o  mechun e : ;  a u - c l  ‘ t a s t i e r  - - : : .

H o j l m  a. k Ii urn t h u n d e r s t o r m s  , I s  :i , d oe~ , hut : ica : i ea  c r  t y -ho ens ccc
nOt U ‘t c r ious  problem i n a n y  of t l : n  1 to s

The da ta  qi~-en in the lu s t  t bce -c co lu mn -  a- - o f T ab l e -  i --F — I are
good ind l ce t  r n ; of the  qe mm er a  ci imm i t  I a co mnk i t  i s :  ~ i.5 - t ’  - , vent -ate I i o n .
It can be c c ’ s ’  t h a t  even t h ou - j h  I t t  n p - er at u r e  , , h11 ;y a t t n - - i - n f : l i  ‘a - - : ’ ,-
s i gn i f i c r ,n t v  l - O ’ vc0:tl r i tes , t h -  ~: r~~:t:on i n  a ml ua l  ~:, m t - , - : I~~- t u : t - acl i t 5

( I f  p i e - C s  i t t  r t pn h i e i  1 ’  pr eci~ iI ~ , : m o n  i r - m u d  en - s . Ti I : -  due  ic ’  t u e
poor d i s t n i :  it o ,n  of l h i C C l l t t d t l O a ,  l t u n c : : I i h a n : t  Lin e y e n - i  ( z 1}I p i l a i - 1 l tc ’ 1  : ‘
of t i m e  a nn c : a ’i t n - - u  i p u t  l i o n  occur  m -  t i c -  fi~ - c - — : - a ’r ,t l i  - ‘ t b  1 ( I f  T n t v c ’ i - : er
t h i n a  i t -  I d ,  I

r r~~
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wi l l  be greater  U c i n the  concentrot iorl  in  the ap p l i e d  wa stewater .

Forc-ut a:H P~~s t - i r e Ann1i c -j ~~~~~h a t e S .  The fo res t  and pas s  t are
p~- 1i i t i o ~ t a c ~ ire r: - . Cd On 111: s ’ ;c i :  of e u t c t r a t ~on g iven  in T ab l e

l I — E — 6  -1 v t t cr e a  s th ~. ..- I ( n’ a~ p1 1C2 lOfl  I ~: teS are  P11 ced On trOS n n t l c - : ;
e:-: I - I l ( - I 1 - I - O  11) 0: (ta r thc s it e n . loc -;  I d c l  (f a t - a  a i c  u ’~ t l a h - l c  on He
cu lt t- .- l - u r co n f  c - s . i f c - r ~ i - : c t I n - I - n  s u C C 1 C t -  H U ’ 1( as  re-d - --.-oods 311C5 h : n e~~.

It J H  IC - O f l O~~.~~~ , r i 0 ; r \ € - I , to p - > : : ~s t 0: i t  f t c - y  - -oi l  1~c ;it  I C J 5 L  OS  t o l —
( - I i : -  a s  or c- I r i s  u - cu t e :  L: ~;- - f . icf i  Lt Id :t a -r c- n -~- a :1 l I c .  TI1o l e a c h —
i i i  a p p l i c u t  1 u s S  sho 1vn in Ta P lc 11- - E -  7 - 5 - c-r c- co u ;p u t c  c: f l O l l  t he  orchard
data .

Cr n~~ n r - ’i c a t : o n ~~ -t e : . The u n i t  a p p l i c a t i o n  ra tes  f ar  cros - - - ti-

the weir~ht eci  a v o -  a -  u s-i of a c-i ~p so ss j p -::’t e rr ; s - ic- c~ecf for t i e  ~- c!f s - -

each s — a r e a  - :  t f s ’ -  Sp ac i al  Tec - I I : I l d l .  Co;ic i s i l s i  t c ; f-ar C. 2p5 (Dr . -1

N .  Lu t h in  nd 13~ J -~:aes \\ - . T i - c  t y : u s  c - f  c m -p s  -I l11 ; ’( -d  ‘ - - ‘c
a l f - ~ ] fo  , r i ca , o I : c r  - s r a l u s  ( w h e a t ,  oa t s  and c l oy ) , t t i t c R , f~c~ -d , c c c : ,
r-u c i r L- cc tc  • v i ne s , d e c i d u o us  o n .  — ‘rd : , a c u L o ’ : c~r and h-c- - s.  ~~u s i  un i t

\ c~ et - t i  ye  rc  u 5  r O I 5 I C - I t t  a i-i ic- n c h t t  r a t s  101 Ci:  C l 1  n i n a  (1 VJ(t 5 cf c -t Cd
by t i c  ~~~~0(~ _ J T 0 c : 1C - l 1  C o n s ul t a n t s , as ap ~ - l i s u I  is f 0  -

Ci 0~~ • so i l - i l  - u P —  r e- - - -

I f i l to - t . .- - 5 12 - c 7 . 1 a h m r~ t nTy d u d  I I O ’aI tb ‘ :c fl .- 1 I V - ” ~u

t h a t  f~-~’s ( u a I n I n c T  ~oil~ - . S i i i i l d r  to . a ( 5  I r L - I l s  . . a I - — ’- -  - 0  d ’ O - ( 0 - 5  i - t n

J u l 1 0 - )  c c l -  qu -w  - I i  su u ri d to boT h  r a t es of c -- - - - T c - ~ - - u s  - 
l i - n a t ~~o :1 .

‘ihe  SERI. ~~c - s  ar t  ‘R : . I L  si : ;e s t s  H- . t - i n  ‘-s ~n i 1b n ~ t~ - -~~~ ~~~~~~ s - _ s
I t  d~ y h O~X b r -  t cc- (30 b- ~~s t  - - y c - a t -) C i f l  I ~~ T : a i T  S O C  ~~- . a - - -~~~~~- -

t r I l l  f - u  i : . T~1-I - I cp -L I l - c - I - u  I~1 ( - 5 ~ c - S I ’  de~~iys ;  T _ - 1 f t I C  u f  f i v o  I i : .. - t i
UT S IOU lt ( 150 f r - s p - c  y i- - - r )  - a s - - mc:csi  V 1(10 . ~uL ;:Il ~~c t s t ’~- t c- ~ ,

c a t s c - n  r a t e .  on T _ c t ; c ~~~ ~- > i h  h- -a c- f - C ’ C I )  rc~ - n u - - :  as  h i~~i. as  300 ic -c t  ‘ c t

year ( R e f .  i t t ) .

T h -  U i - I t  V1 - I H t o W T t n - r a P f ) 1IC d I iOfl i n t e t i  c R o o n  i i i  T ah l c  J~ — } — 2
(90 t eat I - ~~ 

-~- l - ~~r~ !cr 1: I t I t r -
~~t ; - : . : i  c l ’  c - c  ~~ ‘ S t t f l ~~ 311 a p s - h c - t i o r  i a c e  cu

1 .0 ~~~~~~~ p r  da~— - s reT-ta r s - i  1O~ 
-

- I di~ This v ; t t - c ’  \. t: c s t i i s i u t - j d
as  the ;s n ’ ’ ; u s 5 -  ‘ -0 I - t ( i V I  - t i - i  ~r - p1uc- t i C - n  t i~~b could -c j a s c I e  on th - T_ -c ~ l s
id c n t i t i c - a  u s -  s t  l , 1c- j~~ r l i b l - t : , J t i c I -  a 0~~I, ( - c-u i c i 1 C 11 ~~— 2  ) -

(
~‘n~~— 1 ’n  u ’’o n . Ovot -~~r s  - :3 1  I C , :  ( u ~~ no-f l ol ;  u a d e r — l r t i c ; a t ; c n - )

CiI fl Ii- .s 1 1 1 - i C  i~r c d  O i l  c~ n I I y , t l  t 4 - - t ~ I - - t : s - i t  i - :u i i n u t  s ane rc- - t - :u - ) ; ;
l f l  T_ - C l I i . 1 : n  ~~ V. .  s - - a - . I v -- c - u -1c ’ d - ’- - a t ’  :. -~~~~\ ‘ ‘ to f f c - ~- I - ]~ i i i t -  ‘— ‘b.1 :-;-
d i - : -  ;r . A )  t P.: . 10- -~ - t i  U i  l i i i  - I - I -c ( - - I C ’  5 1 5 1 - l i i . ’ : -  Ic ~~ 

- - - - . a -
- - 0

aL- I . - , s o T _ a -  c r , ~ - i - : p a l r  b1 T_, C i i  - - - ‘ -  ~- I i ~~; t a - c t r I l l  : : -  t S T _ I 1 T _• .~~
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The i i i t c - i n t l  dr a~n cic t e capu clty  of ma rt y of the soils ava i lable
i t :  b - c  si t e s  t i r a i n t  i s s - - e t - t i g a t i o n  -oi 1l often exceed the water  r e q u i r e men t s
of t h e  y e  l 5 I I t a~c C  c-over m a i n t a i n e d  on itt ; s u r f a ce  (see Tab le  I I — C — 2 ) .
Fi eld ox ic - s ac: I t  P i ca  sa :u too  , C c l  i f o r n ia  h a s  hown tha t  the app l ica t ion

-f ii E-ec ~or:  it  
~
‘ e f f i n e t i t  t o a n u x t u r e  of common gra sses (rye , orchard

fe t  c t i e , b ronse  , et c -  . ) on a Yolo type soi l can be as  high as 11 feet p E r
ye - r  ( s b c t n t  t w i c e  t u e  f a r m  p l u s  !e a cH ing  req c t i r o rn ent)  wi thout  ser ious
( 1 a r i - a ~lc- to t h e  crop and  w i thou t  ar1 -.- - s i c t n i  b - c a n t  amoun t  of sur face  r u n o f f

t I: - y e ar .  In  add i t ion , a ns on tor i t s c t  p r o dr  m of the s u b — r u r f a c c
d r , s i n n s j e  w. to r  (no sub -  sur face  d c c -n a q e  n c - s t e i n  \- ;as in s t a l l e d )  ha s
slioi-:n it to b-c of accop t ah ie  qu a l i  y for groundwater  r e c h a r g e .

A l thou qh  n i t r a t e  remova l wi l l  cecrease with over—irr i ga t ion (sec
Figure  II  — C -— 7) , t he re  m ay be s u f f i c i e n t  j u c t i f i c a t i o n  , based on con c  t v e r a t ; a u i s
of reduced land  r e c t c t t r c n c n t t ;  a n d  s it e  d ev e l o p m e n t  cost S , to app l y i s . O r e

w a r ’ c\-:a ’c-r ft 5i1 iS i c — t s : i r c - P  foi o p t l n i u m  v e q c t n l  cover cj rc-wt ~~~. At  L I e s e n t
t s r - i  a is i n s u f f t c i e n t  J u t  ~i a - c’a i l aP -Ic -  on v f i t ch  to Pa c-c a re f  u n h i e  C St lFs s -SI t C

of t h ~ n a u x o r u r . - f s ve i  c c c-vet  ~ ii uc  i lon t i s a t  can c c -  n . n i t u t s a i r ~~c I for eac h
51) 11 t y p e  an d  c - c u l t  yr  ~-c- t c~t ic ’e cov e r .  It  is a ssu i : :ed  - hov ;csvcr
r i o t  t c o i l s  i s c - r s : i t l c t c s  u n i  t s s i r V s v C  cl - l I l a  \ v a c : p c - : , i t r - r  a p - l l 1 c - c  a t  a r a t - :  of
C’, c )  t i n - e s  t P - - o~: :s: ;cs::  : roui . .  i c c : u s t e n c - l : L  c-f c h r -  a s a o c t c a t C- c v a c e t a t i o n .
b- i t t :  c i l - I l c a t  nit : - t c -  h-a s h-ceo as s - i t i ~cd c S  11. -a ! c > t t . i ~O- t O t O  l i u c c t c s - i  u;

: rid is used in  A l t e r n .  ti ’:es No.  2 a r a i  3

~~~~~~~ 
i : n ad i~~ - The organic  c - o : a c - c - :s t r a t t o n  of the Vat :1 e~ a t  c-i

s Ot i I c - c  ( t : .  a t  cc- - s : f ) n n e s l t  t h a t  is  r an -b y Pc - - r s P H - I  h— h~~ct enia! cL - c . t r o n

I i t t  c - - I n : rr rc t  inc  compou ’ H a) in  close iv r e l at  3d to the  tot  ~I SU: - , c - y  od sd irI s
C ooc uI 1r31 iOn s  e s - b - r a ted for \vn  51 C - :ou le r s  f r o n t  t J i e  12 — c o u n t y  re - i c - i
(20 to - -~0 :, i - ;/ 1  as s -Tho -~-nt in 3a hi c- i i  -- 10) Thus  t i e  uni t  cs -~ I- . n i c  l o a d i n g
f m ;- : v u  at c - -:; a t e r  a p p l s c a t i  ons would  r ange  fron t  0. 03 to 0 . OG tons  pcr
a c r e — f o o t  pc- r 1 1 c - c t ’ - U s in t t he  i o c - c s ;n r : s i i c : c d  u n i t  ap p l i c a t i o n s  , f o r e r t s
w o u l d  r cc(-1v- :’  o: - r a t a c  I o a d i n J s  of f rom 0. 1 to 0. 5 tons  per year  pet - ac-re ,
p a s t  -~e and cr0 115 f r on t  0. 05 to 0. 3 tons  per acre and in f i l t r a t ~on car e .-
f r o m  2.  1 - to I) t a n S  f s c - r  a cre .

F~’srd ( f - R s f .  22 ) h - t s  suqqc sted t h a t  organ i c  1o - d i ~ags  should  be
ku~ - t o  c ra b a n  2 0 — 2 5  t o ns  per - c d i  e for q rowing  crop:; hut tb -a l lT _~ -i c i I n q .

111 n a i l  m : J f i c s a t l ) ; u ~)urpo s~~; ( i n  d i rec t  - o - p c s t s : a )  can cx -ecd 100 t o n s -
per acre - l i e  r at e  of a p p l i c c u t i - -n ~b \ \ a s t d T w t t C ’ r is not , therefore , l imited
by t h e  c I a s s ;  c l - a -sI  111 1 1 —

Ar ra na l t - ~ d n i t r og en  lc-ad i  ic’ s x v i i I  r , i n n - ~ from a bout 400 ~ O i t f l c i - -

per a ct ’ - on - cr apS t o  - ‘- - - c - i c S O O  I ’  a s  pet a c r i -  on I c(~Stt. a r ’d  pa St u e .
3 i v - s r -  r t d i I l t t .  \ - l h  - - -u -I  ~I ; -

~ . 1 c t  ~~~~ - 1 1 5 i 2 5 U c u f l  T u a l  i t r t r - - s e s

‘C  : l t 1 r c - T I ~~; a I 5  or I I I -  \ r g e t . I  c I s: ; 1n - , ( - . t a  .1’ I~~~ ~00 - - san s :- ~~~~ a- . - e )  -
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The an n u a l  a p p l ica t ion  of t - : - t a l  phospn orus  v.111 range  fro m 80 to
3f ~~ I po s t :  is ocr acre .  Sli ce p h o s ph a t e s  u:-e rea d i l y adsorbed hc~ the  soil
p~~r t s c l e s  , t b - c - s t  l oa d i n g s  w t l l  not i.e ~-f r ; i c - c t  c o nc e r n .

!\ 2p~i c - a t i c - n F f f 1 c . i e nny  - Thr ou ah very careful  water m a n a - ac s ac - n t ,
I r T l a l i t i  -n a I I  l i c - a t t - m can  ne marl -  - ‘.- i th  l i t t l e  or no su r face  r -an . b-
T h i s  t c s  - - - of m on a c o  c c - i t is c.-x ~-c i c S : \ c -  and , \- . h i l e -  p rac t iced  i n s t  la I l v ,
i t .  o f t e n  aba ri do: - cl  w i :en  t h e  cvc t c- ;- -~~s s p  - l v  is  10 1 c r i t i c a l l y  sho r t .

In e s t i r n a t i n lj  va lues  for p rac t i ca l  and fc ’ c sible a p p l i c at i o n  r a t e s ,
we h av e  se l ec tod  a 7 0 P  ;r r i c ; a t i cn  e f f i c i e n c y  (~ Oh of the  w a t e r  p : h t e - i
for i r r i g a t i o n  in t r ~ -oscs S is los.  tO c - c r  her s-ur f : ic se  runof f  or to t h e  uP — su r face
d r a l t l l a - e  n y n t ~ - sn )  as  a r ea son a b l e  c - c t i ; r c t e  of t h e  w a t e r  m a n a g e i : s e : c t  e f f — - r t .
l’roi , :  t h i s  e s ti  a n t - , I O5~ is-  ,n s s um r d to runof f  a n d  2 0 h  passe :  t i n o a g i .
the  root au: c- b-a a l l  l a r : l  u s e s .

- Since t h e  sa l t  l e ach ~ n c;  0 p pl ic a t i o n s  are no rma l ly  made d u r i n g
period s of m v ’  t r  - : i s ; - l c a t i o n  use , w i t h  the same ivo t er  m n n a g e n s e i t t
pr a c- t l ce5- , a p r c -a t r r  l e r c c - t l t f l cae of t h e  : II ’p l i c st lon  can he  fon cc-cl t h r o u g h
the  r n - at  ncv t s to  be  i c - h  a c c u mt i l V- s a l ts  . b-c lea ch i t t - a  a p p li c u t  i cut c- -o a f  s1
he r e q d l i r e ; .  an b- .~ l f l t s l t c j t r c i n a r c - a s .

TaLl  J~~’ s ! - - . t . O ~ r T a i l e s  IT-E - 3 , l I-F- - i a n d  I I - -E- 5  i ndica t e
the  t o t a l  a n n u l T_- ; . s ’. sT _- ,’ I t -r o r t p l i c s r t : n s ; s  for each su h — c - re - a  u n d er
A lt emn at ivc - - J 2 ~ saP 3 , r es ;s- -u t : ve ly -

The reco nma rs ta d o d  ap p l i c a t i o n  r a t e s  r - -hc --v . ’ i i  in Table I I — E — 3  are
t ak e n  b - c a ’ s  Ta Pie I I — E — 7  a n t I  - r e ba sc - ct  on the t t  caw i ng r e a s o n  a nd  s - i to
r e q u i r e m e n t  of ctc ~c ls  v e q e ta t i v e  c-on-cl - and  i nd - b - -  a 30 percent  ar t p l i c - a t i o n
loss to su r f uc v:c:a t e and deep p erco la t ion  be low t h e  root i-one. For
e x a m p l e ,  t h e  an n u a l  d r a p t t c .-it ion  ro t c-  of 5. it a c r e— f e e t  per acre  sham n in
Table  l I — F — 3  to m t he  pa n - lu r E -  ar ea  in h c t P — ~’ir oa 1 2 . 1  is t i to  r u m  of th in  ve~~e--
t a t i o t i  a n d  l c a c h i n - i  i c q u r r c m e n t s  sho wn i n Ta blc I I — E - 7  and is b ased on
the  wa te r  r e p t i :r c s : : ;e n t  data  g i V e n  in Table  I l — F —  0 . These ro c ommc-nc ic d
ap p l i c a t i o n  l a t E : :-: are d i s c u s - s - e c . l on a :  E — 3 0  ~ nd are in some cases
Ii  m u t e d  b y n - t r - : i :: -- , -m : scm r - ,j r - sj h l e  soil i n t a k e  ra ter ;  a - s- in d i cat e d .  The
V ( - i c l a t i o n — l l m I t t  tl ~~ p l i a t ;  - t r a t e s  S - l O T _ V u  t n  ‘t - La lcs l I — [ — 4  and 1I—1 -— 5
are t a l o n  f t o i s  T~t i , 1 r -  j — F — 2  i r t s j  i i s h n t e  b-ne i n a x i t n u m n  ‘- c i s t -c - \ - :a t c r
I t c - - : t lo t a no r I s i s ;  i h s i t - - fo :  su iv i v a l  c~ m e g c - L a t l o :  based on c o i i s i c i c r a t i c ~:i s
of veg ’- tc. t iv - a  •:- - - c r  , soil , s i c -pc -  . - t r o ’.v in c t : -c-a son c-m an i c  l e a P t -n j  s.
Then e l p I - l ’ v i l t s ’ i l u t e S  n t c  ‘ - s  t ; t ~~- t d i  as  200 percent c - f  t h e  s i te  N - s f u i r c —

mon t  0~ ea Ch C’OVI i j i l u s  i t s -  I ( , J~~f ’ l i 1 O  r - - q u i : c n s - s n t  ( f rom Ta Is- Ic  i i -  E — 7 )
ro r c o - m u ! - , the  ann e - a l ~ n r - l : c  t a - s I n t o  of 1 0 . 2  a c r e — f e e t  c-er ciC ~O’

st T UI L ;- 1 1 - F - - a n d  I l - F - - b f -  t h  - p n  t u r e  cir ca 01 h~~, : . - C a , 1 .1
ir s  I t ie  Su ’ i i  C. f I - - t t i i t ’ s . ~~ I r e l i c t  : i J L a (  for V c - I ; T _’ t a t  i 0 I  (1 - C ‘ .
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acre) p lus  the  site leaching  req a i re rnen t  (0. 6 acre—feet  per acre)
s hown  in T f - l e  I l — E —  7. These v ca i e t a t i on— l im i t ed  appl ica t ion ra tes
~ re 0150 1 l ; s s i t e d  in some eases by m a x i m u m  permiss ible  soil in take
i at c-s as indicated.

7 - R ~ cov~~~~~~ t~~~

~ n -~- e s t i mat e  of the complete  d i s t r i b u t i o n  of wate r  r e s u l t i n g
f ; o m  a v~- o t n t  sp r o n d i n c j  oi icr ot i on on soil covered wi th  vege ta t ion  t h a t
Is  subject  to th e n a t u r a l  v a r i a t i o n s  in c l imate  mus t  at  leas t be- h-a ;  ed
on ovesac;c s  -aid ~at  b e s t  on j u d g e m e at s .  F igu re s  I I — E — 3 , I I — E — 4  a sP
l I — l b - S  pr~ c c -t  e s t imated  l o n g — t e r m  average water b a lances  tha t  mit y
p rev a i l  f a r  C , j  c - it I c i r i d use a l te rnat i ’ ’c  .

The ( 10m 55 of Fn in c - er s-  h i s - .  made  l o n g — t e r m  r a i n f a l l - - r u n o f f
s t u d i e r - -  (Ref . 21)  of n e a r l y  a l l  tr i L a u :u ;  y c- :o ter shr - H .; in  t h e f~ ; c - r a r ; e r s t c  and
f-~i i i  b -n -c ac-a hi ~‘em it -a :- in s .  The sc n~ u cbs ~ s ln r : icc i t -a t h a t  a t  is ;  an I scsi fa c- c-

t i : -a If v - i f ] ::, fi ( 5  20 to 40 1 of t he  n u n  sa l  p r e c i p i t a t i o n  ‘auth t oe ;  - c - s
- sn  c r ! a  a’o  -: on c i t  na t i -  upper  b- gur e  and m- -’at er sheds  in the  v:: i l - I ’

t i c - a; p m - - -1 is ~r t h e  l ome r  tn -c-ire

‘a i , v c -  , i lac- m cafo re  , asat irn ed tha t  for forest  and pa s tu r e s
°Pl ~~°~~ ” - - - - 1 - -  30 . of th e  an n u a l  I - t c c ta~1t - i t i o n  c ould c-come ur~, ac - e

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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r i n -  ‘f , 2 - -~ ~- - -c u I d  i n f i l t r a t - b ey on . f  the  root zone and 50~/. would be
-
~

- t . -~- ye-  a t t a o n  . Because of th e  f l a t t e r  s lopes  for  u r n -a s  a n n
- 1; ’ : r - i t i c n  i s o - n , t h u s  cn - s t r i i : u t i o n  of p r e c i s it a t i o n  ~‘5a s we i g a t e d  t-a -a-~~rd
;n t a  l t r a i t  . i i .

~~~~
— Treat  r d  Wat er  R~- von ar c -c!

P a t s - - s a t e s  of t h e  a~~r : u a 1  qu  ~n t ; ti e s  of t r ea ted  v~a st e ’.c- atc -r r c - c -~ —
:c-; ~ cI hr - a -~~~ 

- - s i  t ac ’- P r ,  ~n n c -p ’ ar :rc -ancic - ’a tor a t e  hown in 3b-blc-s I I  —

~~~
- 

~~, U — E — -~ -n  - i i — r : — 5 .  t h e : : ’  c-~~i i - c ; ,  - a re  na n-ed on the d s s : t r ’ i : u t i o n
‘a s  c - n .  :r - 

~~i - . -•n  i i i  F i - u c r c s  P - - F -  3 , I 1 — f ~ - 4 a t - ad l I — P — h , and a s s u m e  the
u. cc- r in - a  vi a c-P s u b n u r f s e c  d f c I I I S or p roper ly  spaced g r o u n d wat e r
- - - s . F r i- s  IL- r Ii ea~ - - “  ~- rar. v n r - s  c~i l f  Fr ’ de~i e : a r i e i s t  01 r av e - - cry
nt d i t y  l- ~ c . t t ;s  a n d  c r  s I c  t e ca - ’ :a - t e 5 w a t e r  u j n l s t t ~~s.

— f - ’ a -
‘

- - - ‘ a ‘.~c a h i L -

Tv- , c t n i l ; b -~~s- ~f r o e  - - : a t - - ; t  r - : t t - r ; - c ~~t 0 c - o n -r c d e r c - 1 ; 1h z - t a n -  - n r —
n t  n- 1.c r - n f u s - ( - c ! l ~~ - t - !  a d -~ s ; :s  a nd t h ,  n r - p e - -: . i i s ; - : ;  in t h i -  s - u h - - s u t t - r - e

- : US ‘.~- a c - - :  r e t  er~~a~ ~~ c- : (: Su a - s u : n - - c ’ a  ( h , t ; s ’ - ( t O  i t t

0 . T s  ‘ a - - i .  cc- r u n o t f  .- , - - t ; 1 i r~ i - e n - n - I c - ’  to  a d j a c e n t  a r ea s ;  for
U- t n  ‘a . i t :  t : . s s  s i n - c-c - : i t  ‘- - n - u t - a  r - e i - - c  a t  lc’ at a s  t- :uch t r a - a t : : c - - t  sin -
‘ f s c- - r - p~~- :  r -  - c-- i - v  t h e -  r a s h -  u — F c c :  d~- t i ; i . : n - i t h e  c ; r . t i n c ! v , a t e c  m i s s - - cr - -

- T a .  1- ~ i i - c ~ — 7 n i . -e s- th e  a - a c t - sa t  r c - s s ; u , a f  e f f i - a ; c s i : c - : :s fr-s e~~ci; c f
\ .  s - -a - - n c - ;  co!,; i i t u (  5 ’ :-: . The  ~~s t - . n - i o i t  i s  ~n C- r c : :e~- al c - i f c -- ,c : c -- :

h r  t s t - 1 i P  c- : ’n n- d i s c - i - :  s - ed in -  h c v t i c n t  C. f - H e  l 1- - T -- d si;o’.va u s c - —
c - ’ - :  5 - -  - ; a’:~~ ‘-P ‘.- ; - i t a - r quo  c - s

I U ~‘ ;a f-  -a 1 - - 5 !  Ci c i  nd Cr -  - - - n- - e ;  -r Os - i i  c-a

An c i t I e s  - , n - a s  r n - a P e  to  ‘a a c-i b i t  n - l i  t h e  ac -n c r  a location and s1ope
of d s p  : r ou : s j c - : , s i ’  a b l e r  nd ds- ~ - : - ; : i s  t c - ; a c ~e of h a r r i e r s  to th e  ve r t i c a l
o : c I  l ;c- - - r -  f - - -ov a - a s  c-f ‘n- unc i v- tc - t  in t h e  c - r a n - .  T iu i :  a c - c - f l i t  ~ 
s - u t  n - - c- n - i : -  a c - s .  ~~i l icc - n u s : e  of I t i c -  a lm o s t  t o t a l  in c h  of ‘y eLl and  F-arc-
bob-. i : , t ;  t f l  n o . 1 of c - sc - s te s .

Finc - e  ‘.- ; - i t e r  ~-a. 11 ~o ~~i t i o ps ‘re r a n d o m  and con f :n cd  to areas cc’hai c-
- - - c c ’  - t I e r  ~- a - ’ ’ i s ;  : i :  , no mc- . n t s s j f u J  gc’o ioa Ic n - l a n - s  s ec t i on s  could
i - n -  c c : ; ._ - :, U Jot sr:on t t t ~ -: —

T - t h i ~ 1 i - h - - q ai ves c i i i  c - ; - t ; ; ; - : - 1 e  Of t h e  \ ‘ a r l a t l c n i  In  ‘. -- . ; t c - t  q i  c - t Ies -
- r ad t n  t h e  se !c-~ - t a - -~ - i c - - s .

--
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Table I I -E-8

E S T I M A T F D  QUALITY OF RECOVERED WATER ~,/
- - - - I - 

S u b - S u r f a c e  F)r - : inage
or G r o u nc iv ;a t er

App l ied  Surface  
______________ - - - -

C a s i , t i  t u e : i t  W,~~c -r D ra ina g e  Forest , Pa at i r a - h a p i d  
-

- ~~~~~~ - and Crops ~~~ I a a dj t r a t on

!i~~~ c- . , ’ - l i . . 1 ( h .  ~.e . 30 ( 0  
J 

6 12 0 . 3  0. O . , U.
] S - st i nU ( i .c - 5 P

ic-;t - t c - c - n - c - - -  ( ic- ) 3O-~ O0 P- 20 3-20 21- ? .
T n  ~! i ; c : p l : - - r :s ( r F ) l O - L O  2 - 4  1-2 1-2
l t d  t~~U~~- - (  s r d c -~~i 1t:~ 2 0 - l I t  4-8 0 . 2 - 0 .4

(T- -) -

l i i : :  s - c a l - a r - P  ~c ’ l t d n  I 0- 1000 - -
~ 00- 10 00 3 / 8 r 0 -  2000 -4 ,’ 150-1 100

-( ( I I - : ) 
- I

P - s ’~- i!~~ - - -  - - -

C n - ~~s P e - -a - 1’ - t - i I : .  1 -2 1 1-16 0-1 ~/ (i- - i
(i~; r f r i 

—

( a l  -a - - C r ’  ,c-- - S — l i -- 
- 

0 . 3 — 0 . 8  0 . 3 — 0 . i J  0 .~~— 0 . 8  

—-- -~~~- - -~~ - _ _ _ [ __ _ _ - - - - — - -_ -~~

i — s  . . d on T a i l  - I ! — C — 7

2/  in - - 1- -o- i i -  h - l U

~ / I’ c t t - - r c- i l v  i - c yc led  to  , t d -  cc - .t l dn d s  f : - r  f i i t t - ’ r - t  t r e o t n h - - : t .

a . ’ -~ - :  - s a c - s t  o n r - — k i l f  ef l i t ’ -  c - - c - - i  .c - ip lv -  ic -nra  is u - ed fa ; C- -~- apar nt io ;a  and
t r 5 t . - p _ ;~~~i o t i .  l c - t b-— s -~

- 1~~~-e s_n- c i i r  a r e  a s s um e d  to t s _ c~~- i V ’ a  a~ l a -~- 1’c ’ i - i t s .

5/ 3u,, i a - ; h -  r c!c ’p osi - Jsn - : ; s; , a i - c - c - r - ’ i c - c n c ’ s s  of ‘he s: , l t  l ea ch inc ;
— s i t  H - i a V i f i - ~ i r a r -  t a

0/ i’~~.s u t s : - - :  0 ‘- er con t  of w Ier I S  u t ~( H -

~~
. 3 c ;



Table II -E-9

APPROXIMATED GROUND WATE R AN D SURFACE WATER QUAL ITIE~

GROUNDWATER

SITE Characteristic (mg/ i) % Char ac ter i st iC

TDS C1 SO~( TH 
~~ 

B Na TDS TH 
~./ 

TNCH

4 970 132 ——— 319 1.2 45 110—340 —— — ~~~~~~~~~~~~~~~~~~~— —
S 328 45 12 138 0.2 38 117—633 83—355 0—26’

12 282 35 ii 115 — 0— 38 67—3550 28—1240 0 — 1 0 ~

18 127-560 5-124 3-60 35-294 0-2.0 19-83 110-340 40-232 0-61

21 300 48 6 
— 

64 
- 

0 . 9  74 
-

- 
51-22 6 40-232 0-6]

27 550—770 88 133—239 324—540 0.2—0.8 35 1 8 0— 1 0 9 0  1 3 2 — O s O  0 — 2 6 :

28 ---  -- -  ---  -- -  --- ---  340-700

42 548 58 28 110 0 5  43 52— 1280 26—503 0—34~

43 548 58 28 110 0 .5  43 340—700 36—142 
- 

0—37

NOTES:

1/ From Quality of Surface Waters of the United States ,  Geological Survey Water-Supply Paper , 1965
Region, California Region Fra mework Study Committee for the Pacific Southwest Inter-Agency Comi

2/ Tota l Hardness

~~/ 
Total Non- Carbonate Hardness

_ _ _ _  _ _ _  -- _ - _ - -
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Table II-E-9

ROtJNDWATER AND SURFACE WATER QUALITIES ~,/

SURFACE WATER

_____ _______ __________ — 
Charact er ~st~v (mg ,  1) Dominan t Ions

Na TDS TH~~/ T N C H 3 -~~
1 B Na Ca~~ Mg~~~SO4 Cl HC ~~

45 110-3 40 --- --- - - --  - - -  x x 
-_ __  

x

38 1 1 7 — 6 3 3  83 — 355  0 — i o u  .. . 5 — 5 . 0  - i 6 - 4 2  X X X

_ _ _  

38 67 -35 50  2~~- l 2 4 O  0- 1080 0-: .5~~ 3 4 - 6 3 1

- 19-83 110-340 
-

~~ 4 0 -2 3 2  0 - u i  0 - 3 . 0 1 1 1 - 2 3  x x 
-

.9 74 
- 

51-226 40-232 - 
0- n - i 0-3 .0 :1- 23

-0.8 35 180-1090 132-c ~~U 0 -2 0 3  0 - 0 . 7  19 -5 6 X X 
— 

X
— — - —  340—700 — - — - — — - _ _  __ — I 

x x X
-—- —-5’— - 

~~~~~— -  -~ - I - L— - - - - -

5 43 52—1280 26— 503 0—347 o—o. ~ 32— 58 X X 
- — 

X 

— 

43 340-700 36-142 0-37 0-0.2 -- -  x x x

P B  Q & D , Inc .

~eo1ogica1 Survey Water-Supply Paper , 19b5 , and Corssprehensive F~~me~work Sti.idy - Ga liforn J a
for the Pacific Southwest Inter-Agency Committee Water Resour ces Council, 1971.
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1 1  — ~-c- t e -t }h ; s I - a  t ion

Site 4 w a n -  selected to r e l - r C ’n - Cn t  the oppor t un i ty  for e n h a n c i n g
a c-;~ id l i fe  - t a  bic-~t and , due to the 1irn~ ed potential for agricultural
i p ~-l ic t i o ; : s  F c i s : c -  P on d i s t i n c t  sosi  c 1 i a ract e rj st ~cs and  the des i re  t a
p~ - - - s_ id e fo:-d for w at e r f o w l , Site -1 was  not e’--u l u c i te d  in  the sam e  n- inner

cc ci ts’ t i s ~ ut h - r  e icsh t  n-electe d i i tr sc - Soil association data , nC:I e ; i t  c-al
VC- u c ; c - t t i c - c- , -~~vt -r ’  c i u i s _ l  Wa s t e w at t : i  ~np lieatjons for Site 4 are nali cated
in T~ 1le n- lI— F— 0 arid 1l~ F 11

!~
_ _ 2i~~!~ T i f e of Sic-’ s

The r- i~ignitude c al f req -J e !l cy  of wa St e  —: t er  c i p p l i c c i t i o r aa 111J
he d ; -a i n a s s c ~ n - y a l e  t i n -  r n - c a n t  and - -P for  a l l  s c - c-s  arc  so l c et e d  to a l l o w

p c -I sa n c - n t  one -arc - ion . N i t r e -  - - -n ía- s n - s  , oh o sp h at e s  , pheno ls  u nd t he
s o la l—1 - s a l t  t r n - i i o f l n -  w i l l  - c -Hc -r  ~;e c o r i t t i t u o n - s l y  u s e d  h y th e  vcc ; e t a—
tion , co l a - c - I c -  c-U , bio dc- -c - -. tdad or -c i a  U f rom th cs soil  p r o f i l e .

hc-- - i ;  l y a l l  p h e n o l s  - n d  p r e s s ’  h -c i vy  m e t a l s  a r e  f r o m  in ~ us t ; - i i 1
w c t -~ n s a n ,  c i t  -

~
-
~ c - o r c~- ’ i t ; i t j o u n -  , arc-  pot c n t j a u I ~- I O X I C  to a l - r i t a  -

ci T i i -a In  - - a- i s -  a n - a  • 1 l i e  - n c - s n -  - c - s  ‘:-: rn- ‘c- si s a r c-  E s-: i - n - I  cd to
co- c - - a s .  - t b - i t t  r n  t~~ n-~ II ~i o 1 j lcs i i i  p ; o ;n - ; t ; o r a  to it :  Cl~c- corp -- i t c -c -th
c - t I c  ~ 1— - ; - t I . . ~~ b - c~t i 0 -j  fl~ - C L s L i r ,  - - h en n a - , c-ic, : hed\ ’\ ’  i n - t i m :

I - - b - )  ;i:c : sa 0’- ~i t . O n - L . i  ‘i~~ - ( l i e  i n U s t s ’ t ; i ~~l cv c- t t - -a t O n - j r
S c - ’ i i c e s , . c - i t O  n - i s  0: t c - H i s _~~ C c t r ) J t a O u s  a n nu a l op ci I t j c ) i  0 c cc -i
S i t - -s c -an 1 - - .. ci t - . - - -ad

F - ~~
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F. SITE DE VE LOP MEN T

The d e c e l , ’nrn ø nt f c-- si s-te .w ter  P ;n - t r i b u t i o n , a p p l i c a t i o n  and
dra m a-n - c sc :  :e : - - t -~-.-i 11 r n - n -  ~t ) t  C ci Pc - t a  i led Pc ’ s i c -n  € - f f n - :  t . Corisidera b le
Sit ~ - f ie ld  d at a  s t ~- : - i ~ ,i S ci ct , i l c ’ i  t a p a - -j r ap h y  (a sc-ale of I :5 , 000) , H — c -  sl ed
soi l c l a s s i f i — - a t ; o n  P use c u d  oc - n e r n - - I t s in  i d c t r t i f s ~- a t  on , r i t e  in f ; l t a c ’ —
t ion and seep~i nc- t e sc-  s a -  ~ compr el~ensi ’-e h y ci r o l -a ~c- C and  h y d r a u l i c
a in a l y : c-s \c - i I  c - :~ c- t i e s -u - i - ry I -n - s- ap ;~c-a t t h i s  des ign  e f L r t  -

~~~~~~~~~ ca~~on ‘~~ L 1 0’:~~~~~~~~~~~~~~~~~~~~

General  t-t—e t s : ods of wa st ew - -iter  d i s t r i b u t i o n  to land  pa rc e l s  inc lude
t he a t t j l i : - n t t s o - i  of open d i t c h e s , L’ sr n -cl pi i e  I c t e r a l s  at cl n a ; : - cnc -cl n - v . t c - c - a s  -

I c t - i  t a r c eH  c v i i ,  - a t :  v in s’c-’e don~~- - ’ i i r i c -  -ar tc ’n-o~r r an h v  , a-a - nec- Ossp .  pr - n - - —
c ; ’( -~~ Lea n j - sc ar- ca s o thoc l  of c t ; c p i c - - a t l o n  a t  ‘-:cs :- t e s a t c - r •  (0:-c ’ ’ - d : t - : - ) t e s ;

i a s ’.e 0~ en L r ; i- I  - -: ‘ e n s i c - c - i -,- i n  the  ‘c ost for i r r t  c - t I c ’s ;  a - - ; r a o s ~cs :; n - s a P n - - v
he , a t l  sf .  at a y in e lec ted  area  —) ‘~ prop osed cc-a :-:e - s  a-: sj ;  -

~~ s - In
i e n- - ; t t  ye : ;r s .  c i .  r n c r c - a ,~’-P concern ar w a t e r  c o r t s o r - - a t l ; - : : , :c - sh i c  - - -a -  t -1

- ,

a p r - - i  - t i c s -  n -nd  t n - c u - c a d  ‘-  t i  en a n c - e  Is as  ~; t i H c - c s  as 1- 1 Oo i r  o~~o. a d i t c h
1 - c - e r r - l a  t o  b- -n c -P p i ; - r l a t ~- r - : l s . TO-: U .  S. h , s r ea u  c f  — - i n - a n - c - - s -- a c c - - --
i -n - ’ a; poi ict ’  of u s In g  ounec i  p t p e  S , -: t c m s s  un less  a s i c - r n - t i c  J a i n - ; ; C i;:, . t i n - , a
for an f l ‘c t :  d : t c i s  H - n - t e n -  cai n-. h-c f aa  ad .

Proposed c- - c i s t ’ -- - ,- ; i t e r  a~- p ) i c - : ’ t 1 on n - s r — o s  cv l i  u c - I s a c  ~ --a - ace
i r i ; I a t l c a i  o s - P  s ; - s i s i H e r  s - y s : t e t s s :  S c - r f c i -e i r n t c , s t I c - - c-~~ n- 0:,c- c’ :n-
(i c - t , i 5 n - - - S  t i  i- t .  j r - i n - s a m  — f , ; - c - : - a  ‘ C : )  and  m a i t s t - n - s - s : r - c -  I s ;  r ’ ‘ a n -  near — ,
1e v - I  I d n U  or a . ’t O o u r  or t c r r c a c (- ( l s ’ r s — a l i o t .  a nd  car e  t h c - :  . - t n - ; e  n- u t t . Ha. [ ‘1-

in - n in sc- 1ec-t e~i s i te  a r c - s onl y .  h p ; t n i a l e r  sy ‘c -m s  n - usa  I c  u s s a - a l  p -

a l ly  of t i r  ;e r a i s a  - in - t e n  a t n n - i a l c - i l i - ;i and ac-ca-a 1- - r c t , I ca c - -1-l H ‘- ~ste—
c - a t - n  ap ; ’l i c~at o a ; : _ l s ; t i a  c-os :s - a r  as i ror rn~- l l t  0, at  - t i P  c ’ c , S ; , ,:, ’i ; a
l os  -€c - a t e  area ’ - - 

- l . ~-.- e r - r - r  - r e t — . - r s c - n~ the  cr at er  ta  a n a t u r a l  Cyc - ic  t . i i - , - .
e V - r - - a : - c - l O s  n-na y i t s  c - D i : n - 1 ( I n - t n - . 1  a Oc - n c f i t .

Site d I a i i n -~I c J ( -  i t - - c - - r n  dc-~~t r j ! w i l l  i ncorpor at e  capo n a t ;  c- s- a c’ :r a i n s ,
c - l o s - c -  I s i P -  isu :  f - n - c ’  r l r ’~~ sa a nd - - - - e lk . The c i a - i c e  at ~c- ao l -  - l - : n - a t a i c
sy :  er~~ to ’ hi ia ; a c - I  n- ~ ;l l  th. - i s :  On t O l I c ) n r  -H n-’. i n -  5~ a 1 s .i S ( H

fla ; ,  c - t a t , — , ye c~~( I r - - r -  co’.’r- r , g ro  - a c t o r  l eve l s  an - I c- a t - a - s  C l i ;  - t y  I I r c  —

c - - S n - O S  r~~~ , i l n - e i ;- e : a-

F is -c --  I T - ~~ - I th i - on 0 T I — F - - i s h o’.-; ci r c i n - , e cf a c . t i t a ]  i : s n - t  - i ~~~c- --

Of ( O s - I r i l  ‘ i c - O n -  ~ aj  ‘ r . - j n , ;n- f~~c i 1 r t a~~ for  ol e r a i n a  t~ t l ’ c i u 1 i l : - - c - s i a  - •

T i t -  n-c n ’ r J : : t t n . - , f a a - n c - t i e  re t n - - s r  - ,~. - tci l i c- e n - f ~~~ - ,~ I i . i ’ iS P a t’ .  - - n - - i - h

c d  i i i  t c - :n l o p i n i r i  l i e  ~a - e r r - - ; a t - ’ i  app l c- ’ n t s -  - c - c - n - .  ~T’ ( U t ’

F-- 
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I_ o i_ l .~~; O s u : t  s c ’  r - i ; s - -f f shown  in  j’ - ; a t e  I l — F — I  , w a s - t n - .- - a ’ c--u p r c ) J e - t s
V. 1,~~

a : .~ ‘ - 5 5 5  s -
~’ - - I  , ‘~ i r n a ’n -  5( d to aa lCi ’-’e a n a i n i n s  ~s sn  c- s r t , cc -

-‘c i a  
~ n- i n n -  a cces s :  t c  , s - u r c -  cc stora ~~ - a r c  una vo l ia :  Ic ’ S n ~ ace wa r -n e

-- a c - . l -.~ ~ —‘ r ( S t S - L (  - sc i p .

F i _ j ure I T - - F — S  sho c - ’s some of t h e  f1s :-n l i t ies  c p e r a t n -  t 1  y t he  Ci ty
of I - I - s  > n - a n t a n , C , ~ ! i f - s ; s a . Of  p a r t i c a l a r  n -te  here ~-rc - t 5 -. a P e s ir ab le
5 1- c ’- n - S  - ; ;d ~5 S C - 5  , i ’ l - ~’ : —- - - n-€ -~~~ ( t l i i c - l c -  ~ bunch  t r ~~sse-~~ C- t a O )  -. - i i n c l ;  sr e

c- c-s  ~t i  ~i s ~~ Cr01 ( a s i c -  : - a c ; t : i l l ’ - - ;l L s p n a y i s a - ; , r c - s - - c - a s J r- la - cr n - nd
m o n  ‘ s c- C c - s c ’ 5 0  w- - c - - ;  an - ; l i a  i t n u n s . These ma rc - c r  r a t e s  w n l l  a c - n - - -- t n - c  p c — n e
d c _ - - 1 : a s I e  - : a c n - e s  to  r e m a i n  c l o na l : s , s s t

The preses a t  ar i a u , s  1 a t e  of wa - t a o  - ; t ar  a p p l i c a t i o n  a t  t he  Plea s a n —
t n - s i  s - s c - -  a s-: s; - t e l y n in e  :c - t t a c ’ i  y r - ar . It  is , ho-1-;cvc- r , a p r - i n - a d ~ t

~r n - t n -  o f ne ar  lv n - - s .  Sn -  ~t - c r  Ht h o u r  - ( — 5 5 5 - n  - - i t h  a r o t a t i o n - a-f n - I n - n - u t  C- ac
ni- r - t~s .  t~~ - c a  t h u  qr ~o s cE - s I t e s  f r an  1ac~ H a v i t i l a l - l a  a - I :  t n - i -  n - t a

t O -  n e y t  w s ; - l c - a t  ion an d  are W~ a’ s c d  a l L - v i s a - n  t s s i s  ;s::’c-- dro-a q~~t O 5 5 i : ~~
t a t  n - i -  i t S  H- d o s s a s s c - t c _ -  a f t e r  ; s ( r e n C t l  ~ n - a r  if -:‘;~c - r a t i c - : a .

7 - c ’ -  I - i~~~ s - n - c - - n  ‘I o r a t i o : s  ;i~ Jp  n - a s  t o  I_ c  c u it e  s n - c i a - - a n - :  1 o v c - r n - l !
a r - P  ; - : c - r 1cr” a tan -  , I c - ! o : ’ : t ~~~t i - n - ;  c _ f  > a s : - i  a r s i t i c u t u r i  of ‘va: a- - . - . t a - n a.
a; s a 11 n- -s- - 1 -

— ;- 5 ’ I - ~~;~ c - - . !~ n-- - ~ l c - n - - c - c -

T n- -c- 1- . - -as s -~~~. it  c - o n ; ’ t  - 5 5 1 - n - 5 t 5  - t - d C  S\ s- t c ’ i~~ S f - ~ t a  c ( - s  -n - ar - n -  s o  -

i i  - 
- t s P -  I c - s n - s  - a ; -  ! i c - n - i  in n - n d s u n- a r c :  -a of i :.r aIc-\ ’: , i  t a r s  r n - u ; t - H-at sod c a

cc- a -~~,P - si n - l y r i c  ‘f i s i I ! . ’c-l a i i  :- ;i e  c~~1 c5Cs ’ - 5 5 i c - C - -. l as  a;  c - I n c  - - -

r n - p o i s e : ; - -  ; 0 s ~ -f a Ii~i r t c a i . i a r  5i~ O a i c ’  t n  - r n - s h y  du c t  t a d  1- t- ’ a r t -  a - - i s a - i t ’
c t t n - s , u : s ’ s  Js . 5 - f l V  s- T h e n  f , t a r n -  a ir e  n s a  ‘Lad . 1: - nc _ s d i S C U S i - 5 n - t I  t n  1 c -h I - a - a - : :-
o- t l  I . - : :  it -c -c -a I 0 5 : 5 - 5  - a - E s  t - ~ - t O o  Pc ~- ps i  at  a d m s t s i  5 — s i c - U s  I - n- n - I S  c ts  ( > t ~

- a  a n -- : - t - - ; s s  f i t  t h t e  I c l - - T n n-a L i .  i I i i s ~. t l - ~ ’ r n - i~ I S  I .  - t  s n c - c - n —
dc -P n - s  -l O I a S - a  I n t l i ’ s  - l i - s i a n  of t s a r :  c - - s i a - y1 nco , s t n  - n e , : i r - r ; l1-: - a ta ’i ; ,
n -n d  d i ,  s - i - c -  a is f - s  t he  s - i t o , l ’u ~ is s - s c - i  i I s s a - i s : , n ioa  f :n - a t . a ’

c - I  1 s-a n-u -a ~~ ’ i - - > - - t a - s i s  - h i t  cvi 11 - - i n  a- ’ - v r - i  i n  t i e  n-a - - I - r - I I s i -  c sv - - t n - i n s
fa r  n - i n , - s ; i t c .  It  H-eis  i c - u s c - n  n - -  t n - p i n - - I - n - - I  h - i n s  t i r - u t  a - a l l  l~e u - i-a -o c ’ : t c - (
0 5 1  1 i~— ¶ 1 - u: s n - a - i  t n - i  - - (c - - 5 ; r s (  - c - s i .  i n c  ar c: i t i O n - 3 i I c - i - - d l - p r c - t 1 1 _

I , : s - ; t I - - s  i~ - - i i  - i - t i e r  c_ -i a - a st r n - n  l i s t -  a s  , h i s  - - — - s - - - - S - I (c-COtS --
P 1 5  n - - ” Pa n- (P  

- s .  ‘0 P - s - , - t i n Yolo -:t i tn y ,’ _ l O s t  - n-a~h - - ~- c _ - - - n - c - t r s I l t  5 5 1 5 -

~i n - s~s d n y l - s •a :  ~ c i i i (  _ t t u r n - l 1- c -  - a  ‘. .  t h -  c - - s r t r - . - - - s n - -n , - an - - -
a r  as s in  t i c - - i ’ .~~ r el - - - u - - a s ,  ~~~~~ 

> , , ,  vr  i-: t - - - r ’  ~~. : a n - ;  1 .

a- - s q l  in  i : n i - i i  - - s - P t - i t  ‘~~nr  i t a l i c - n  , J n - s  s t > - , ’ t ’  5 :  5 H ‘-sc  s- - ci t - s i - a s
r n- J r -  s , i i - ( . ‘. n- I n - , - - s i t -  — 1  c-n- ~

- T - - u — . — 2 , a 1; —

F~ — i -
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U -  n ( )  . ( t n - c h c -  Creek r u n s  the  1 c - s n - r t h  of the ba a- in  f r - n - t i .  n-~- r t O  to n -n -u :  Si ,

I 

~ ~~~ fl ~
- , l e a - - t i  ) f l  - f a l ou t  -1 -I 0 fea t at the  ! ( -n sh c-t a d to at bOut 230 f e e t  a t

I_ I _ I - - o u t s  ‘ i : 5 • ~i’h~as u ’~era1 I  l e n g th  of the  site is c n n - p n ’ — x s i i i a t e l y  l t ~- n 5 i k ’ S ,
a i n - :  vu u n-- , - a - i ~i t } ;  a n - i  I C  S I i a : s ;~ be ~ S . 5 to  7 . 5 m i l e s  . The gros . ‘ ~~a en- of
$_ lie Sste  its  n- 7 , 1 (10 a rc- S  , cc n t h  - a’ , 700 acre s considered n - a s i a n -  l , I e  foi
wa s s t n - - -~ n - t -  - ;  a ; ~- 1ica t i o n  . I s s a h i  i n n t he  r i o t  a r  c _ - s  are 1 1 , 000 a-a r c i s  c- f
Yoi~~— B ren tc - :c - I n - , a i l  loc 1ntc I i t -i c - in -- c e : t r a t I b a s i n  ,ae  . - to t o e  - r e s t  of
(an-:Io (-

~~~ -: - -. , a-c-i i ch a i r -  ; - s : - ~~- - s i  - t~~s - s t i l i z a t s o i t  as  a s ; a s - : i t : s u s s s  i a f s l t : a —

t i ( > i 1  n - r e - ,  ts s~ c r ;- : c - s r n s a > t i - c --- 3 ( ! s t i l e  i I — F — 5 )  • Thu  t o s s  a , sq aur . : -

ext t - nc l s i~n ; t l ~~ -~- t - s I c-t  n a s a - ~s C i  . t _ ~ m a  ~ , s1  l( s
~ 

s l a ; c r  to n a - s- s n s s ~~s -  a C ic- - n - s t  :- - s . s
of a hoas t 1500 sec t  - i n - i  isa r n i t a l s N  t r  forcu ss t , c- n - s t u n - c  acid  c - s - - s  i : : n - : s _

The n u b — a r e  o : - : s : f - i t s  r ’ a n s n - i t o p - r - s s rau ~ - l a - ; n r a - i  soi l  c-c--es a n - c l  i l l u c s —
t ra c:- t h e  - i c - s i y n  t - r c - : ’ l e n i  , .- f ( ic- p c -- i : :-.; n- n - P a t e - s t  to isa-s - s  t I C -  i n  p s ’ C s s r - - : , I S
n- f l a nd s c ap e s  r a n - s n ; ; - - f rom f i s t - - 1 u - a ia l  s t o  n - - t i - c - 1 -  f - r i s c - e d  a r c - a s s .
T i n  l o c a tn c ; s  -f C a c h e  a s i a -h  (a - - , l : f r - r s - l a t  bra i t s - - c - a s  - i : f ; n \ v  c--s
C las s  II sue -n - n-a ) rn t h e  r n - i d - i c - -  as t i e  o n - a n t s  i : t ; - r i u c e s :  t h e  ; - t a - - Win S - i f
loc- t i n i p  t n ’  s i t e  n - 7 - s t o r n a - f , ,r pro t - c - - t s c ’ - s  an d  p-s n -- s c -  I c -  e -  s n - c ; ’ O t i ~ UI

e xi s t i s o ;  c -n c - - i a -- n - , ,  cc-t n - i  r a l i s e s .  -

it n s  n - c c a s n ; r - h  t I n - s t  h- to s s - s . :  i i i  s- - s c -ar  I - V - a f  a- - a s t a - ~~a n I c ~ f t h i n
su b — a r e a  cc i i i  i - -n - th i s  h~ . C r , a s s a e ! 1 t n  ~ rc~a , r a n - i n - h  i s ~ c -n c: n e a r - a - c a  na , a -  J on -  r n - C - I n n - —
p o lit u n  , i r C a  n - s i P  a- d I ’ p - s O s - s S s i ; , I t ’ L , -‘i ( }  n - s i l a s ;  s ,a- : t l a u n -  a t  a I  c - s c  L a - c - a ;  t i c i s
t O - -  mos t  n -- s H . i N -  c-a c n - t ea r  . ~ i P oc- s a i l - n -  15 a t  t h e  5 C ’ U L j i  ~d a i a - n a ; c s r s a i r ss )
end of t h e  i c a s i t i . l a n - n - t i - n - s  n -c t s - n -  0 1:-cc-- a t  a In ca  -n -o at  n s :  t i s i s s  a i c s ,

i i i I t a L S s C o S  a a ’ s - s i - a l  s - r - s s - l c r r - - - I c- s t  t r i s a - r s t s o n  sc-- I S - I n  d c  c-js ; ‘~-c - ssch c c - I l  i -a
enc c -u - stc-nc - d i n - - t l a e r  (01 ( 5 :  -

T h i s  p- - n c - a - shi n s u b - n - s i - , > , n - s I : ; -  s c - I n - c - n c - i n -  n-- ees ’  - i d e s I - a ~ n - a  { u~-
to n b - a n t  3fi - - - i 0 ) a losa sj l i s t  r a s H  a n - n d  C - 1 C - t c ’ n n s a l - - s  -a s , a n - a s ’ s  a s s a y  c c —
q u n r a n a c - n i t  i - f a l - o s i t  l u f l O —  1300 ; ca- ~ - i - - c  tOn -  s- -r -c- - -:1 s t  ~Oi t s s f l  Os
l u n n - : s - ;  o n  t I n e  r - n - h i — e s  - a n d  - c c- s ir aN v, - l ] n - ,- I - n - i c - C - a  - . 1  c - c - ,  - i I 5 c - : i

c- s t  - r c - n - e  I t-y an n c - i c - u ;  - I ,n - - t c n . s a - - ’ 1/ c i t  ~ c - I n - I  - n I , i I O f l  05 ca - n-
veyaiace, a s ~p 1 s - s t n o n  , s n d  n c - I  a s s  - : n  i i r s i s s~ : Cap e ; n - E n - s  n - i s  cun d  c -n -n a —
(~u c- s .  c - -n co n ~ , a , m m : ; ,  t o ss c- - l i p s .  a s s  c - ; s I W - n ; ,  f a n  c - p l i c - u I I - ’n-
and s_ n r f n - c- u: i s s a  : - a I - - sc . s s f a  c- 0 a n - s d  a - a s ic - s  lain - - l i n - s i i n - - - r- .

I d c n t i f : c ’ n t on -f i n - s d  as . C - ; :  f - ~ s S t - n - ; s - n a  - t n - a s :  f l i i i - t  - 5  n- u - i l > -  e-~~--

t C n - S i ’ r ’ d c - a n - nra - . .  o t 1 _ st  i s - -  c - ’ ’ - 1~ c - 5 5 - - sn  i e q : - : c -  - s - s I n -n r n -j J s ;  s n : f - l t n a t s o n i
- a coda  ,5n- - - t i l l  iv e  3 ‘r n -  ]~~ ; 21 ’ t i  ;sn - s: 11 >-  - t  I n c - n -  i n - n -i i - ~:--~ u l s - s - n -

Io n l i i i  - - - - 
- i - t i n - -  c - s  : r a - ; -  ~a n - i a t i s  - a -  n - i  l d c  ft t - a n - s - a c -  cii  - t i c  ic - I > - ; :  c-s I

i~~~n- I i r i t i t ’ - i t s o s i  aa- - - - n . y  I - - - - - - . - - - o -  - :~ n- - c - I c - l a  r - l i t e r  I n - i s i s
u t~’s ci a -- t i c - i  _. n - i c  i n  - — I 1 ii c- s cc:: - S ,- ; - - - - - - - - - _ s - io5s sn - n -  -
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- __ c - l  0€- a s sumed  tha t  all p u t c s : t i a l  r ap~d — : n s r i l t r a t i o r i  area s will  I

I S iI~,5l il t o ( 5, 1; p a c a i t y  , I h e r e b y  - s r - a n -  5 sn a g m a>~i n - i n - n ; :  ~ ann -v s ( (4  ch i c -c -n - itS  üii~i
- ‘san-n- l t t a J  -~~ fl ~id e g uat e  S : s c t € s  1: 1IC n- i c -n  .

Cons idera t ion  should a l so  be given to p o s s a s - l e  loca t ions  for
ca 3 - ; t ec - ~’c t e i  stora - s ca  fu c 1 l i t i e s  c-~- i t s i t a  the  site in a d d i t :a ’ n to n - s t y n i a i l ~ar
c- -c - : !i t a - s  proposed for s tora.j e ca i n - d 1 I n -  for t I s n -  r i t e . It  Is a s su n n e d  t h a t
i~iii~1’ s . - r a - ; a i > s c a I  rna 1er re n - er ’~- ’:a r ac-il l 1:-c- located outs ide  t he  ha S i t i  n -c - - a f- c r
S i~n h — ~’~ii - - - - S - 1 , and p r -n - U . s  lil y t o t a a o r s th  , h u t  s t n h - n - u l c i  car s n - t e d  t a c i t
a l t c - r a n - tc-  p l a - e m e nt  (poss ib l y c— ; m t t l n a tile s a t e  - a m a t  t he  is a;he r end of the
b,a s~ n) a , u l c l  h s v ~ a pronounced e f f e c t  on d e n - i - s n  r e q u m r c - n s a c .- r a t a -  for t On -
sit e  - f l t r a t c n - a m c  p l a c e m e n t  of s t n s a : l I n - c  r e se r v - - - l r a c - n - i s i s - s S i n - s  n - s t e  a s s— aid
u t i l t Z e  pa _ - Ic s a t s a l  : a t a s i a l  s t o r c u p e  cicea s anc -  r e duce  l:c - n i r a c s l i c  r e q u s : n - s a ( - n t c ;
in  a- 5 d i t i on - t h e se  f a c i l i t i e s  could  c d? r - l a s : e d  n - t a d  opei n - ted to pm~:ai de
p c - s - c - —  - - e t t l i ; n g  c - si r :ab i1~t i en- . .

FraN i i so i n s t —  m n v e s t l a s n -  I i cnn of F t j i - — i s r e a c  S - 1 in d i ca tc -  t h a t  10cr o are
- an- ’ aerc a l - t i n - i  reservoir sac s  s i n  t h e  c a r c ’ o :n a  a le ; :; t h e  a - a  n s a  a - i a _ s p a
of n--n- v a l l e y ,  s ;u5 s ; ; - - do sa t l i  c- cia-Ic IC sn v e i t i c ~~c-on r a u s ~ pr s a cc - ase  a i r t e :_

of t n - - : - h ’ , n i - ,.n i  lea: s i l - a l l t r - _ l s kc-n - cna- ~- , n -  -s t iona ;  of tda c- c-n - c a s t e s :
n-~~- :  c-n - -c - . : - . ‘d- - t - c r 0. H-C-  L , n - n - i  - ; : .> C n - i  So s - - - uc- p a l C~ ~~ 5 5 ; r L n - a s ’ n -  i r n —
cs - n - t a r - n a , r~ i c - 1c  o t h c r  a s ’ c a s  C-s i  c - sc.- ‘- la_~ -i- s -~mns t~~-o s - s  s - s -a - s i  I - . : 55e5s: st s - t a r :  c a
an s i  c s f i l c . - s n - : :t u p ; .- la  - 5  n - - a  by n - c n n  in - c  a n n a - c - t i n - i ~, s i d  a v o n - i d  r c q c . s s s c  ss~ sn -
sp n n : s O 1 n ;  ~- ;nc -  n : .  -

In SIc - s r  c c s n n - t i l c c - c - o n  n - i f ‘ - -  c -y - sr t u : : n  P 0 5 5 5 5 5  p r o I - i n ; :  f-c- SUL- Ia a a>
h _ I , it  n— s a - c - t i c s - - I a an y  i i i , n a n - c  fs~c n l i t a -  i c - n  t Ons  a m - ’ . c -n -u i i- ’n -
I - n - cs -a toP  as t t ! . a ;  a - - I 1  — n-P >1 t a n -  1 . - a- . ~s , t h a t  a l l  I - o t c n : t 1~~l n - i O n s  avfl l > -a5

~t i I sn - c - d  l i - i  s l . S x i s ,  -n- sn c - : : n : - tc  w a t l - r  p i I . - i l c~>t 1ur :  u s - i n - - n  - u i W r s n - , t : - :n-s 3
t i n i a p p i s  - c-c.,  - t on -  cv iii i s a  a i - - ~- . l s n - e  a - c t  i - f  cv , s t ~ - a ; c - c - n p a :  y e n - n  I - - -
the foci-st , i - - i a - s u r e  , i nd n - sto p l a n d s ;  c - -n  i~ t n - o a th  - ~ the I -c ar , and 9 i )  :r c t

en y r - n - i  to t E a  Y o lo— i _ _ s n - n a t  acou d an - .  - - c-a i nt e n s - 3 s-d t u a r u I s id - -  i sal n
u t I l i : s n - t i~~- : i  an a a n s i — r o u n d  b a s i s .

A : iy : ;s - I n -  n - i proposed for ~ - h - - H:  c-a 5 - I ~~u i I  ha n s e to i - r e  - -n - i n-Ic - I c-n-
pU n ip i f l~j - 

- -ci -c - - i t c r  a i ony  t h e  v~N t n - s ,- floor , n--s c;rou sd a l ’;’ea al~- n i ; :
Ca che C: - -s ; n i a a n - f l t  c - i n- u s : ~ a m — -  a r - - n - in  c han n e l . Ta- c L > s u c  O’~’ n a l l

i i i  a p p n a i l c n e s  a ia 1’C ar to s - -  I t  n a t  fe- c-:; n - I c :

I )  1’:- mp i ng of s i -  c - : - n c - - r  f r a n : , c -a-  cc ovt i ien n: -a ’ua t i n > c-so
1 - i s i n  t h c - - i ; - : Is  I - - n- ci -ip s - 1 1 : - i l l s: ’ ) - .a- l s- , r t -  n- .
O n - C  i n- ( It  15) . t a C ii - - I s ’ ; u -  s 5  - n n .  S ~.‘; c - I - -- - I - i i  an-

~i r1 d ( - m e ; ’  ~, i  - 
- n - H - n - s  - na I o s- a  i s :  t i .  i ; - n i i l — i t s f s tm c - - a s

a c - r n - a - i -  I - .a - -~~ - I n-i i i . . - - - t r i l  an - s c- no r l lc - - s
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Thts  p l a ’~ wou ld  requi re  p u m p i n g  of wa s tewater  to the eastern
H :es t the Lisin at  heights of 8(~0 to 1200 feet a L iv e

~he .~o it :&i l y suppl\ ’ poin t . ~ dd~t :o ;i a l l y  , a pipeline would be reauj ied
~ Ii ~tri L)ut~r)~ o~ wa s tcv ;~~t & i  fot the  r a p i d — i n f i l t r a t i o n  a creace in the

n t r a l Va l l ey  P’ j io~~, The lif t for pumping  to the ea s te rn  and we s tern
slupes  is gr eat , but  it should be hoted tha t  f lows to the ea stern and
western  sLicos comprise only about  2 O — 2 5~ of the total  flow reqc re a . • n t
for t h e  b a s i n .

A sys tem of open c h a n n e ls  along the  eas te rn  and western  r idges
has  been considered in combina t ion  with g r a v i t o— f e d  su r f ~ ce i r r i g at i o n
sys tems , hut  the topogr aphy i n d i c a t e s  t h a t  c o n s t r u c t i o n  of such chu : .s~ols ,
which w ouL  be 2 to 5 t ime s  the l e n g t h  of the va l l ey  if  t u . a l  co n t o u r
e l evat ions  are fo l lowed , ~v~ u l d  Li t d i o u S  an d cos t l y .  One a l t r r n ~ t i~ie
is th e  c o n s t ru c t i o n  of o ice li ;~~s alo: ic  t u e  ri~Les  at  the  ss st  f r c ~~ ~~~~
and  con’:r n i cnt  elc v d t i o n s  f u i  s o ;  1~ w~: .~t c ’ . ~ t er  to  t he irr i  j~ t l ; .  d
s p r ink l i n g  s yst e m s  at  lower e l e v a t i o i s

Under th i s  p l a n ,  a p in e l i n e  l~~~Jte  d i n th e  c e u t r  ~
) v i l n v  Ii

b c r i u i r e ~ tO prov~do v; ~P v:a tOr  t o th ‘ lo— r e ; t ~ , c u c i  ~~~~~~inf Itr o~~o i c . ~ and d ‘ r i e s  of ; usg -c u i  ar ~J c;’ ’i~c ~t~~t ;~~;;s, v: (u r : Li
t e q u i r e d  ;ih nq t h i s  cent ra l  i i c ~~t ’ Toe cs’i t r U c t i O ~~ , )f S c r ~ in  tLs
r a p : d — i n f i l u ; t o n  ar ea  m a y  I cr - i t  t l i c  u t 1~i ;’3ti ) !~ -f - r 1 - — a s c i ; ~~cJ
v ’a st~~v~o ter a ; di cj t  on .

It s h o u l d  he n otcd  t im no con -e v a n c e  of v-a otevo ~te~ auro~~sCache Orech --so ld i c  ~~;~rcd u- ~ h r  t h i ~ p l a n .

2) P u n ì p ~ag of the eat i re  Q u a n t i t y  of r eqo~rc •J water
th rough  a p ip e l i a - located Ju s t  up s lope  (w est )  f rom
the  Y o lo-Br eut ~vood ac reage .

An obviou s  economy woul d  be oa ined  by p u m p i n g  the  w d st e w~ ter
in to  one p ip e l ine  r o t h u r  t lo~r~ 010 2 , hu L l a rge r  p u m p i n g  s t a t ions  would
be r equ i r e d  a lo m  i t h i s  cen t r a l  u i p c l i n ~ to na nc l ie  the f lows  ~o the ca s t e rn
a n d  ~ve st a i  ;i slor .e s as  ~~;ll as  the  a p pl icat i on  r e q u i r e m e n t  for the r ap i d—
i n f i  I t  r~ t ; on ‘i ea . TIii ~ sy s t e m  co-i l d be dev i se d  to inc lude  a m i n i m u m
nun :  cr of p u m i c e - :  st a t ~cu s  and  othcu cost l y h ardware , as di st r i h u t i o n
pe: rl t5 ;  ; i lon ~ the  ccmz al P ipe l i ne  c ou l d  supply  a l l  three areas  at  once ;
th e  vo st e r n  slope , t I e  c en t r a l  r a p i d —  i n f i l t r a t i o n  area , and the  -c s t e r n
sl~~~e ( s O  Fl ’ i ;re II - F— 6) .  Th i s  l an , on the  otI~er h~~nd , n i’ ct p r ov i ’  Ic
~or coi vey~ r - j  w :  st ewate r  across  L i ch e  Creek , v~’hica i e e c i i c - a a m a N i m u n i
w i d t h  of si  j u t  2 0 0 — i o n  feet , to the  east e rn  slope of the  ha ssi ri .

—4



Under th i s  p lan , a moveahic  s p r i n k l i n a  sys tem would be con-
zt ru - sy ’ d to 1 oviar ’  i; ax i  i nu rn  e f f i  c~e nc - s and Ulil  or~’o ty  in do -  di st r u Pu L i o n

of w~ te  t cJ  to t u e  for es t  , p a s t u r e , and crop ar ea s  s u i tab l e  for s ; r i : k —
ler a j  p l i c :io:u , and su r f a ce  ir ~i ~s t i on  m a y  be in :or ; oru ted n y  p u m p i n g
of :ue w a s t e w at e r  f rom t h e  c e n t r u l  p ipe l i ne  I n t o  channe ls  in ur ea  s of
su i t ab le  t op o gr ap h y  . Sp i cj i iu . a  on the  r a p i d — i n f i l t r a t i o n  are a  l ay  a n a i r i
be achieved by gr a~’i t y — f e e d i n ~ to  se c t ion s  def s r i  by a s yst e m  r i  Ic-ceo s

Each of t i e  two p lans  for S : h-A r c a  5 .1  calls for a cen t r a l  pipe —
l ine  to be c on st r u c t e d  j u s t  ups lo pr -  f rom the r a p i d — i i i f i l t r a t  ion a rea  . A
series of p: m p l n ’  and  s torage s t a t i o n s  would be req -s ir e- i a t  conven ien t
l o c a t i on s  ri - id at  su i t a b l e  i n t r r v - d s. long t h e  p i p e l i n e . The s in e s  of
s torage  and pump in o fa c i l ~ :es ~v ou L be d e t e r m i n e d  I r on  appl i ca t :o r u  and
f l ~~v: r e q u l r e u a - s , ‘x~t I u  r e s sr v c :r ;  pr ov idin ~ storage cap :u -- i i  i ce  s u f f i c i e n t
to a l l ow  f~’n r - o ; t~nu ou s  p um ;  in g  a 1 ong the pi p el ine , t h o u  ehy  signi i :c  at ly
red c ing  s i zes  nud costs of p i p e l i n e  and p u ; i p l n c i  equ ipment .

P re l i m i n ar y  f low r e q u ir am en t  c a l c u l a t i o n s  have been u r s d c  I s ;  a
S y s tem  of d v i -  p a l - p i n ; ,  s t o m a ’j e an d  O ; E t r i i  s’i-s n s t s t l  - : 15 l s c a i  uI ‘ i i
a uropo sen - cmi : ;  -~~ p i p - l i ne (see i~;cu i - T I — I — I ) .  P t u m a t r i -  i ; J i - . - a t - - I-

- i  f i v e  :cct~oas- of 5 p c i i ; i ~ \ ‘S l l i  r a i ns 11 as a bc-
860 c l i  ;n  t i ~n c t :  ul  :~Qr ~’1ion ~~~‘ ‘ u t  300 cis in t u e  l a st  ll~ ct iom ’ . h , i—

l i q e  ( - i t ) d ( S t ’ , ’ r en a  C ’mr ~: : u t ~ I L F  t h ’ s  f: c : l i : ies  voniu id e c u u l c i t l a t e d  f rom
e: t i :~~:t u ’u  a a -  s t e i n  l l c : < ’ b : l i t y  m e g s : r c u u c n t s . Each ot t h e  f ive

sta hon “o~ 1 ’ h - . o out le ts  1 t :  - - di sir ; bu~ :au ot \ ‘ a s  t o — - . u t  c: to ad j a c e n t
f )i ( t , pa t a u c , r a p  o i l  o s i c l — i n f ;  1t t :oni , : l  on Add cone I P 015 1  - ‘

~vo ’j ld i c  re- uuI ( - -it ti ,c: ;e - h u t ; - - - - n  t o u e - r \ ’ e  ; u r C ~~s in whi ch tC)~~u J r u ; - -
C d l : l 5 ) t p r ’~’ . r i r  ~~ h y ’; u a i l i c  icad  re uu r ’ aP f , ’, - i 1 : lr ;ou 1 : n , a i d  r- ~p - l i -  c--
cr(-) s s l u I g  Cache t i e s r i  w• u l d  u c  r e q u i r e d  f - i  t h us  I r an ;  n a r t i u r u  01 ‘wI st r ’ -,wt er
to ea s t e r n  sln~ e a~r a s .  These p m p e s  could m oo: : an t e  o u t l e t s  fo r  t a o
dis tr i  l u t ;  -n c,f 5 . 1 s t  ewater  t a  t u e  i: I a — i r : I A  i t ra  t i O n  a r e a s .

A t y p i c a l  i’ r i n k h : r  5 - h e n -  Ioi i U l J I O ~~ are  is a t a b  tn c lu r l e
! 1O\’ - d l  P ui f c c - u m ; j l - ~ l n t u s r a i  l in c i  wp l i e d  t i n - r n  a c l o u d :  (

4 L
~~~~~ 0~~

m a r ’  l~~t e r  l~ ro (  i v m n c i  f lc -v. - f rom t u e  Pvc ~tor~~u e i nc P u l l - L i : ; r t t i ü i S .
Ar ~ s u i t a l i e  fo r  ; u r f e : -r i r r u - ; s t . c- : : could i i  s in ~p l : u ’ u _ l I ’  s - a :  J ; t c i c s
l cc’ i v i f lj  v . o  e’. v a t r r  d i r  ctl l t r w - :  P r p u : nj ’m ;a St I m u s . f l u  des ign of
u , ; r i n t Icr -c i i i r r i  ho;; m y n c  r n -  ‘s;o i ld i r c - r p c r , t :  I ‘ - c d  s i  fa c e  e L i —
m e t  i i ’  i u ~ c v i  ol p r - s  t o  f~~c i 1 ; t , u t  ea st ni C o : : t i : i t i u ’i  a n n  p r r a t io n .

F i i p  Il ’S i T ’ — F — i and I l — F — B  ‘ l l t ’ : t r at e  a i ’c c s i h ] e  s c - i c :ie of w a s t e —
wat er  d r s t r u l - ; t i o i - m n - :  ‘ i a i na ’ l r ’  1I : c  ‘ 5 ; . A r ea . - ‘o t h  sc’e; s h o s -  u - - i l l
h r - f  c sr - r ~~-d h ’ ; - r i n ~~ft-rs i rI ‘ - ‘ i i  c - c  dr ~~i t ; a - ~~ s ’ 1 - h e ml. , ~ 1 ‘ (1 ,.

a r - - i y rnO ~ e ( - f f ’ - — t  ‘ e l - ’  i~: i l r z e  ~ - y f  - o r  irN i n t l o - :  ~ H -
d i i  a gus  S / 1 c C . N a t u r a l  d ra  j i i  ye p u t t e r  ri - i n  t h e  ei I: a s I  m i s t  ‘- s
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and may be u t i l ized  s u c c e s s f u l l y  ;n a comprehensive ( : rs inage  and
recovery s y s t e m .

3 - Co n v e ~ un ce  and  Storage ~ vs i e r r s

An i n ves t i qa t ion  of- a l t ’r i :i t i  st of f-  si t e  conveyance  and sto r a :e
r e q u i r e m e n t s  for th e  n i n e - r e P - c - t o r i  r a t e s  is not i nc lude d  I i i  t h i s  repor t .
It is  a sr c u r y c - d  t h a t  t h e r e  I: e i l i t i e ~ -i ;iil be a c - o H - c u a t i ; , ;  :1 Gpo::  r i nd
closed c o n d u i t s  : i u d  ca a l  w; ‘ I ’  - ‘ - ; m J i ; i i  si t i o l i s  a n d  r c gu l ot : n c  re ei —

vo ir e  located to t~~ke :ida ’u ;t 4uqe  of tI ’e n - a t  i a )  to ; c gr . p u - ,’ - Stor ac:e
re servoirs  ‘- , l l  pro ’ s- ~l y Pr- r ’ ‘ c t ’ Vcd st i - o t Im t i C  ‘ f f l n n  i t  sour- c a n i  at
t h e  l and  a p l i ca  t ion :; :ne a ~~ d a ;  a la r ch: ; ’4 - r e - I t i i i  a t i c ;  - cc or; C; i i~~ v:; U :me
roe cared CI t he  1 0  : ; :p : 10 ‘ tm n it  ~~ f : t ,  . i  l y pus r : p ~ ncj ca p a c ut y  iii: j I, sea :
500 -SIC wi l l  In ; cg : : r c : i ;e-. d i  ; a : i c u .  fl i-ui — o : -  ‘cay fa r  a l l  f a c i l i t i e s
r o u s t  Pc- c a r e f c ’ l i - ~ C ’ s  i : - c c d  a \ - r a I l  a s  t i c  s o l u t i o n  to t hc -  ~r : , a l c ru  of
crossinci  nip 5 )  1 cu V. u , t  I i

F igure  1I~ m ’ -- O s-ho c: a n mu ~-s-  cu rve ;: t r 4 - u -c c-~~;n c t’: u n H 7 u ; s
jor t iuc  c x l  : e : ”  m~~’ I i i  ~ d i  - h i c  of : ; imn ’ ; T ,  1 \‘:a :~ u Oc -  ~~~ ; a P o n t  i a ;  5
f0r  u Ar r  m a  LL . 2 - oh l b . 1. ‘ us ;  - :o 10 i f -  ~o~~c i u t  of t I e  I - i L !  u u m n u a l
d T ’ ~ - C O i0i:  \ u i ! l ’J  h e w ’  to : r i c ed j f l  1 : 0  - u ’ — ci ’: ri 10 ; ‘r Q\ ’ l ( n’ f o r  t I e - s e

1 1  ‘ a. ): S -

Uo i tu: :.; ’ C -  : ei s-; .:r - d h  - s  r e q n u ; c o ! fw I O c m i p c  i r f ; I t ; - t : y u u
n c - tc .~ - m t t ~ ~ - : 0:: - ha -- u s c - - saP-n  : I : w - . J - : - : I a ’ : , - , I a

u n i  ~~. i ;  re ’ - 1  ~ a - : a’ -
~ 

- ~r . i l  - 
- - c ’’er - ::c - d -t  o~ a c i c u ’  : 0 ;  - u c o l  ~

- n  - - 
~ -~~- . i ‘ Pa sea - c S ’ :  1 )~~ ‘~~~ 10~~ -S I u — i  t O  - c i ’  :se ’ arc :: 1

d;~~r~~ b m d - a s s  - - - ‘5 ‘ 1: . - t i c  :n  : i t i c s u ’  ~~~~~~ II u -; c Pc
for c - r i o  ~:t c  tn  u - : - e1 I i t ’  l u o i - . ~~ u u : - ’’e r c q c i u e ’ . i e n t s .

4 — F : t i c u ; t u - :  I~ ccc 1 u a u ~ e - u t  dci: ;t i i :  I ( I r a ; ’  t u l i e ; ,

Ta bles T I - F ’ - i - i ,  U - l ’ — 2  ‘
~~~ 

y e  e C h m i t e ;  u n i t  ( : c - 4 e i s -p ’s r  ; ; i  : 0 , 1 5
-n d us :t r- m~~ted o r c p  C I u , a ; ’ u u -  ,~‘s:cr v n l u m ’ : - s  ~ a th e  i c  i - m ~c o t : 1 stc ’wc ; ,

eq : :1s; C u t  u ;’; \-e ~~e t t u c y  ccu : r r r - - c i , .  ; o ionc . I b r  s , u ~~ ’ c ” : . . t~~ i e p p t :  s i r s - n
O i t  O S .

— i t r -  T\~ - - r - 1 ç - ; — t

An u n l u i n i t e u l  l i f e  I n s  l e - _ u m s ; : u m . ’n ic r ‘- e ; t u ’, - - ’ : n a ; l r c  1 ) 0
m m  .‘i I h ru - : ’ -~ ’ ‘ 1  ~ - 1 - I I , ‘~~ ‘ i  f - — _ : - I - -

I ‘.‘ - 1 1  i i i , )  u - f  I - u ~ ‘ I ‘ l~_ - - t~_ V _ - : ‘ : i ;u 1;: , ‘ 
- 

- I ~~
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Table  11-F-i

ESTIMATED UNIT  DEVELOPMENT COSTS 1/
( 19 70  b ase)

- C a p i to l - A n n ~ o[ O p e r a t i n a
F e a t u r e  E x p e n d i tu r e  & Ma i n t e r a ; . :q~/

($ par  ac : c)  (S per C u t - : )

3 /
Conveyance  & St or ag e - - - I - -

~~~~~

~~i s t r i b u t i o n  S yct em s
Open D i t c h  300 - 350 2 - 5
Buried  Pipe 400 - 501) 2 - 5

J ;r r - h l c a t i o n  S y at  ero s
0 n i - i ;  1)u t a b  ( fu r row , border /

or P o s i t ; )  50 - 2~~b~ - 0 - -
Pan i c -n i  Pi n’ ; ( f u r r o w  , border

or bni sir~ 15~ - iIi 0 - ~r ’ - ..~ — 0- -
S : m t b Ia :  ( b :c ludc - s  1snnp)

P or t ab le  150 - 2 0 0  50 - GO
S c ’ m i-n o r r n a n e n t  500 - 6~~fl 5Q —

Solid 2c r 60 0 - 700 50 - 60
Fros t  l’ ro - - c : t i - a n I ‘

(pci ama n en t )  800 - 1200 70 - 80

D r a i n a g e  S y s tem s
Open D i t c h  - - 50 - 100 2 - 5
Close d S uP r ;u r f a c e  150 - 200 2 - 5
Wel l ;  50 - 1.00 5 - 15

1/ Den -c- ’ f r o m  a va r i e ty  of i c -p u s - i t s ,  and  i n d i vi d u~~1s and u n t e n r i a d  for use
a m- pp : ox ’ I ; ’ - :  t e -  5:; to  do ‘o ) o p r n e n t  ‘or t s

2/
Doer ; no t  i n c l u : d c ’  labor cost s  n o r n - i l l y  associat cc:  w i t h  fa ns U - ” o i t r c n s
( i . e .  , l and  - : c l J r 4 i t i o n  f~u r s~’ d i n ’j , j r n i oj t i o r ,  ~v : i l c .-r m f l f l , !, ; u ; , . f l m, . ( L C . )

3/
— Vat ia i - - l e a  d - a -  ; d i n g  upon s i t e -  I c - c a t i o n  and  c - i lm 3 r c l c t r  i ru t  I CS

4/
Jn:- luck- ’ , : . : t t r rated C o s t  cf l and  h ‘s -Pa l l

F- - I -f

- ~~~~~~~- -  - - - - - -~~~~~ - -~~~~~~~~~~~~~~~ -~~-~~~~~—-~~~~~~~~~~~~~~~~~~~~~~~ - - - - --
~~

--



Table 1I-F- 2

E2TL- - t A t F D  CROP A N D  G R O U N D  COVE R \ ‘ALUIT 1/
( 1970  ba SI c- )

Crop or C-aver Es t ima ted  Cross V alue
I ($/c cro)

Forests
Red wood 0 - 150 2/
Monterey pine I 0 — 250 2/

Pasture 50 — 150

For :rc; e and H a y  I 100 — 200

A l f a l f a  2 00

Rice 200 — 250

Orar;: (- a c -mu - rIo ) 150

Cr c -cs
Truck 3 0 0 — 6 0 0
J’ ie - l d  150— 300
Row 100— 250

Orchard s a nd V ines  oO o — 800

Sugar Ruse -tm ; 250 — 350

Native .c t e t a t i o n  and — 0 —
M r sIr ( t i u

12 I’rom ~t e - f . 28

2/  I’rom Re f. ~7

p — b

- - 
. .

- -~~~~, : .
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ottentive rnunagement is exercised . Care in determi ruir -i - 1 sultabl c- or- 
~p at t e r n s , i n  the  dcsIg~ ~ i’u d con s truc t ;on  oj app l i ca t io r - 1 a nd  r ec~~;’- ry  :1 - 5 —t o r u s , and  in de tcrnmi niu ~~ optim~ 1 an pl icatj - ;r and resting c’soles cnd , € - : ; e —t at i ve  cover ren r o ’,- u l s  a r - s i  close n o u : m t o n i n g  of appl ied  and nr- .~o-;c-rc - - v a  r:P- —water s should ensure  e f f i c i c i t t r e a t m ent , and o n t i r n a l  ven et  at i \ - o  qro ’,- Iwhile  prote ct ing  the env i ronment  and  p rev en t ing  publ ic  h e a l t h  h a z a r d s .

S -
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G . ENV IR ONMENTA L ASSESSMENTS
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G. EN VIR ON ~:F’-: T71L --
~~~~ E?S~$FNT S

1 — Cr i t er i a

The c r i te r i a  for a s s e s s i n g  the r ot r a t i a l  environmental impacts
of a p m ’ l y : n q  w a s t e wat er s  to t h u s  ‘ e l , - -. -t cd  si t es  are i ’ m  sod on repor t s  p ie—
pared by the  t e chn i c - a l  c o n s u l t a n t :  o : . s  a t e  s u m m a r i s ed in t b - s  fol lo v.’jng
parayrdphs .

Cr~~~~ii fo~~~c~~e ta t ion Fiss h , W i l d l i f e  cm n d Recrea t i on

1 . Waetewater application processes for land units ;viti
po ten t i a l  it es  wh i ’ -I ; suppor t  a i r - i s ; f i v a n t  p o p m u l a s t ; c - n - n sf
game an d  n o n — g a m e  s t , e c - es should  i-c l e a n s -  nc- -1  ~~~~~ i s -- -
ta m the car ry ir1q CC P I C S  i s  cf these area --: .

2.  Oppor tun i t i e s  for th e-  u se of wi ste ’ . ctc-r ta us , I - ; i u e- .~~
-

proc luc t iv it \ - ’ of e x i s t i r s o  w e t l a n d  rum c ’ -- ’ i ’ m- a L :~c 1, 1 ’  s i i ft o : ’ .

3 . Plan t  and  an ima l speaR- s ar i d u n i qu c  ec~ P 1 ca l c - c : - ; .  - - 
-~~

which woul d : ‘n r : u : - s ;r od by \ ;~ - , 5tC ’, \ ; t ~~~c :~ u ; L  tm o m
be iden t i f i ed .

‘~~~. W a ;- t e~v ,;t er  or r c c l a ;r n e c l  s — - ; r S t r cv , - - t -I  ‘~‘}sic h ;s t o  - ‘ m ’ s ’ - - ’
for r e c r e a t i o n a l  n u t  s-s :es in  a - c : :  t u , i l  s : c
I m v a l u C t C u  in  r e l a t i o n  a t i r c  e n - t ” m r d :, cuf i - ’ .~I - Pc: us- -ms - i ’
patc- d .

5. Or r n r t r u n i t i c r r to usc- ‘- -‘ast e- -;at c ’ r arid s - ’ cd ‘a n t i
fo r  r ese :-vo ir  : t a m  acj ct and  for  u u g : ; e ; m t : : ~- : : : o ~u - r: in  ; ; r m i c ” a l
s t roas  c o u r :  c r -  m-rift r e s m r l l m n o  en h a n c e - r e m - mt of t i ’ J i o r i n m s
~v i l -  l i f e  h a b i t a r ;  and r c-c r usat - i o riml dCt l\ita’ :; ahouL to
ide ,  L r i e d .

6. U ’ n ’~:a- t O m  t r ç ’ l  end  e m r h i e o l o q i c a ]  s ites  wh i ch  coul d I.e
:~~~~~ - - i s ’ -

~~ v ’ ,u- ~ c~~~0 c ’r  a p p t ; c - a t s o n  s u i o t l i  he a e - t i t i f J ’d .

7.  s i a m ;  ! r ~ c l t ’d  n m s t r l l , , ’ : e - m m  f ’ c - i i i t i e s  and  ‘.vas t e\ \ - , t r r  s i n - :  t i~
‘Oi l :~~n a us t l o is  ::ho~_ i i  l e  dc-s igned for mn ; Ui : I1 U r I I i ’ p u 1  o :m
‘ us c-Is - a r ma :  :s’ .

S . A : i ; ; ’ i ~ ’ , t r -  ucc ;r ~ u ’ r c- e s. ‘f I ; m , , , I m :i fun 7 , h c i m i h t y
c- ‘1  u- Vu ’ : ; i i ;  c s- I O u  - - : us ; - 

- : i l  - f r e d .

- I 



9 .  O pp i mt ~n i t i es for e n h , :u - c i a s i  the overa l l  en v i r o n m e n t a l
i t  : , ~1 t  y ci 1 : 0  u n i ts  -,- ‘ :  Sin  p o t e r ; t s a l  Sites S l i O U l u !  he m i e n —
t t ~ a d . ~: r ; -h on ;  ‘ u i t ’ , i s e - r ;  scu m’- i n c l u d e  c h a s m  ~c-s in v e se ta l

c- . p ; u i m r - i a : r  f t l m e ’ l i  s t r a i t - ;  i -- f s i s s i e s  and  increases
in b lob : seal  b ; a ’Js t m - c i t y .

C r i t e r i a  for PO lio I 0 -  0 t h

1 - P r - ’  col - ted  w e ;  c- ’,-:.- d t-: v, h i ch wil l  i u ~’ s i  1a’,\ -c- d to corn r  : 1gb
w~1h s’-- s t c r  u : r p n h i c - s  : c m ~~li exceed t oe  c i s c - n o - — a l  a r c d  h a c t u - r —
lo In - s i s a l  q u a l i t i e s  or t r . c i se  s’a~m n - l i c s .  Pea rc - o l atc - : ‘ n a s t c —
w c - i - - r  \‘, i ’u i c h  ~‘, s l l  he i t  u - I  i’~ a r : m i r O i r s J v- , sor r ;h e s l l  m o n t  m h , - ;
U - S . P u b l m c  He-~~i; I s/ n m  s i c - c  I S n i m i h i n r i  \\ a t c - r  Ot ancl r ioc i  -

2 . ‘v V a s t e t - . , u ; e r ; ,  which  r ’r ea r - l ; r s : m - , r - , i € r  r u - c- f t  : : r a - :  - a  su r f a c e
in a: t i n : ;  of pr~ s,I n f t - a 1ar . h - p t  - c r S i )  - 

; - s i n - e a r - c d  faa - ’l ~- r ~~ps
d i a r y  p s : s t r . : e  an d  I s - m I sc  ~~

- _ n n , ad t s r  tm ; r - ,h c a r - c  a i d  C - - c —
r e s u t m a : ;  i : ” l l , c - u : i  n m c - s ; t ~~ , 1 :-li n ! u s -’ ’t m i s c -  ~~~ of (:a l i f ,  - r : ; ;

m m d .  m c I : ;  1 s t  l i m o  S a f e  ] ) i : ’  -‘ t  10’ end P - -c l ‘ i i  r ::eJ Ocr r I t e  -S -

for I r i s y n t i o r i  C t S I n - m c - ; t ; - u : ’ t . )  I m i r ;  a n m : i F u , i,- : , t s .

3 . F I r s i r ;  i i : :  , ‘~ u t I lies It O ‘ S ar a : ; die) s r r I ’ o m u  c ama ; : ’ ’ ;  2 c al  ( c  d i r - es  sea
rrnc i  V d ’ C t ’ ”  S n I - i a ’ ’ : I -us a e r - e d  m n  n, -h p o t c ’ st ir  1 s i t e  ~ ;rd
con t r a: r ; r u  ‘a r u m : ;  - a tm 1-  

4 .  V~’ . r ~~t n ’ -~- ,- - ; e m 0 : l id’ s i ’ . c m r  r o l es  : , i r - s s ’ i d  I n  de. :; cj mi s-c ’ to  a’.~-s’i’s
o5~~; — m ,~t e ; i : u ’; i n  l a n - I  u :  ~s n u s~ - 

t i : le to  : I r u s  r e ;  ~ u ,cl~ on
0r 1 ; - : :  : - I O r  ::r - - ;  a- ci - c- it s  -

Z - ‘,‘c( et ’t i on , F i s h , \ V r l c i t r f , O r a l  i c - I ( 5  i - , ~ u\~~ :C , 5 ;:  .
~~~fl 

5

~i i i s  pr H~~- : r ’ m i  m - r s - c s m s : r ; u : n t  r c ’m’ :dc- r, t l - - ’ fo l los - .’ m i i g  n o u ’ r ; : u r ’ t _  r n

for each  of i b m - t i -  so :- c lc - - - s ’ - I  s i l t - : ; :

1) T : - l c ( - L e a  plan ; r s- annual assocr ,:ticils in the :rtc .

2) P o p u l a t ; ; - n s  of :-c - - i c - a l u c d  l ! u : ; t s , r m n ; m n , r l : -  an d  hai ’d~~t type : ; .

3) l i r c . ; ’ i e n c - c - s  an n  l u 5 t ” - : ) t 1 ~l l  loc~ tn :s of r ar c  or c r i H , ; u ; n m c
I ~: 5  - I a n i t  i

- - - c - t : :  01 1” -nl ~ re  s h a t  - r u -  s- a I ua Plc  m ’n p r i l a r  - ‘r o t h e r  -
v - u s  sr -n , : i I i s o  V - : n t ; ’ -

‘1



5) F i s h ,  wildlife and recreational use opportunities.

6) H i a - t r u r i c -ri l and -u r c h a e o ,!ogical s i tes .

7) Recommenda t ions  for f u r t h e r  site eva lua t i ons .

D ata  p tho r c ’ I for t h i s  p r e l i n r i n a r y  a s a c - a s  mac -nt  i nc lu des  i m m f o r m :m u t i o n .
t r o u t  v ar i o u s  15’ r i n d  coun ty  a q e m i s - i  c-s - f rom ,Ca I i f o  as ia  D c-p s r t m e i r t  of
i ’j O i  an d  Ccm e  L i o h u q i st s , a m i d  f r o n t  the  C a l i f o r n i a  Ri: ’i ;o i ’i , u l V- ’at er  Q m s : i l r t ’ ,
s : ’ )n t l -ol b a r d  - and  :s iaco :: :plete in m a n y  in s .  t r i n c e n  - I n f o r m a t i o n  for
er ich  of the se lec -te d  s i t es  is s u m m a r i -sed in T u l l e  I l — G —  1 . A discussion
of each . ,c- l r-- c - t e : i  s i t ; - - is f c u : : : c d  in  Par t  4 of th i s  sect ion .

Rare ‘and c - n ’ I a n g c - r c - J  m i s t s  and a n i m a l s  ‘‘ --ho se d : a tr i i -  u t l on s  f~r l l
w: th i n the  p~~t u - n t 1 a  1 ‘ca a t  us -

‘ t c ’ r  in s  m n - a c  macn t sit  c-s arc-  i c i e n t a f i e c :  a rid
de~~c m r b c - r i  ; s to h ; u I - i t a t  a n - :  l - ~ ca ( i l m - . M a j o r  and /er common t :s oc : ;e s
an d  w l c :I i f e  a r e  m c l c ’n t i i i o d  for  erich sit ’. a , as  wel l  as  t h e  c l o m m t : i t  - ‘s , a
r ea t ios ’s use s tu d  y ie ld  of t } :s -  ~a m c -  a ; - -cs~es and  t h e i r  d ’ i,ct r ;  i t t  ion :’ m c  V. ‘ tv’.-
to F t , ~~’ i t s u t  t m- ~ es .  P u b l i c  r e c r e a t i o n , 1 [a c i l i t t e r :  ar e-  i : s v c r r : t - s r s u  a to
on— sitc - facilit r e a a m :d usc mc . The gras-s recreation m c -  s c- r vo l r  is  c 1 c r - i  n e d
f i r  ca -h arc ’  u . U n m n c l o  :-r c -r i t i c - r l  h c :L r t : : t s nm c ,c- ”e’J l c n l  s m m u a t r o : i : :  am
id~~m : t i  f : c- d  an d  d i s cus sed .

ft l i s t  of r a r e , e n d , m n a e i e - -.l and  poss ib l y e~: t i n  -t p 1 - u n i t S  \v s r r c  c sn~~
p i l r - d  for c~r i c d t  ur r ’ -i f i t ’ : : ;  t o e  “ m n v e : : t u s r v  of R a r e , b , : s d a : i : e i u s d  and  }‘ cra.:-:il:I y
I . :-:tinc t F’ t , u s : t s  s f  C;, l i t o r s m s a ” : - mc - m s r e r i  t :y  the C , ] ~ f c a m s ~ V - t i - s e  P l a n t
S’.~ iet~— . F :-orc ’t cs: r tion:: c a r  us, r c I i  - ;-ceios ‘m ay I ” . -  c m v c - : l a b l - :  r : u  t im ’ . - i s —
e rr i i u r c -  or ir - s r l : e r b c r i u n r  m I s c  m e n  a , 1 - u t  c ie r a :  r I  di - tn  ‘ - t m  ‘ , m ~ are  c: sod
for t~~uCh sm r-crc ’ s in t h i s  s t r u d y .  I s  a co ’ms -eq r :encc  , a r m s - ; - ‘ -~~ie S macm y
Pus located  j u s t  ou t : . ide  a m t  c - i n - a  , but m a y  Ice I i :  t e d  i m  t h e  area -

l im e l o c a l i t y  and  p h i :  com m - -u n i ty  is  m n c l u d e d  ic - i  each  species
n s u i m m e d .  P 1. - m s  - o : n a ’ r i r n i t i e : :  ar e  r r 5 a - n - u !  c l e r : i - - : r t a .  cit t h i s  \ - egct  t i O f l  ‘- - s l oe -h
a m - - ‘l m ; r ’ nr c t u s t s a r ’ ’ i  a’- - t i c  - n rc ; : a nc - c -  of cc’ r t a u i  si a u m: - m i s c m : : t  s - I c - s i t  ann -c- ic- s .

t b  c b s i : j t j c  a nd c u i d m ) t ; l c  c- , a n c I i ; i on~ a f f e c t  n - i s -  d : : : t r m ’ u r ; t m c r m  c it i h m n t a .
a l l - i 1 : s -mr  .‘ m c ’ - ’ u i t i t t -  : ‘ l ; u ; t ( ‘o: :s :n: - : : t ;r ’s .  A c- a s , . : t e t o  l i s t  of Ctsm 1i f s - n r m : a

- ‘ ) , I m Ii ‘t i t l e ;  5 \ l t I l  t h c - m r  os . i : s , r :t  ar r n - , i m c s , l o r  peC’ fl : ;  c-wi 1-c I c - m od
i i i  1un ~ ~ a. I his : ‘ s C P t u s r : a c  F l- i r s . T ; - : smi : p V-s of common : - omnm ; c c : : s s i r c - : ,

- u t ile -f V c ’ m r  italic V u r  - J - e c : c - .s (by c o mn m o r r  I n - m i m e s  if n v c i l a b k - )  a re
n , u r r l rr : i i :  i, I

.e P 
- —-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _  _ _ _ _ _  ~~~ -- -- --
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Pie nt C or n c - ~~ i1’ I ~~

V al ley  g r a s s l a n d  A n n u a l  gra s-:; a v e c ’ : c - m -  of ( c - I o m u s
Festucci , Ave m a , S t i p a )

C ha u a r r a l  Cha misc , toyon , c o f fu  c- - b er r y ,
C a l i f o r n i a  l i l a c , n r : n / s m a m t : I

Footh il l  woodland Digger pine , black oak , v a l l e y
oak , i r  t e r r o r  l ive  on ,t; , con St
live oak , Ca l i fo rn i a  b a y ,  C a l m —
fornia  buckeye

Redwood f~~t c -s t  Coa st rcc b- .~-ood , D ouss l a  a. m r
t anhc ’ m.k c i a k , Rhod oden : i ro : ,
-wax I :~y: t I c

Closed-cone pine Mont erey  p a n e , Bishop p in e ,
fore :  beach -i:’ , ’ . -  - kV r u i s  a . m- c y I : - r c - a - ;

Ccc~ n - a r i s - a - i r  of v C - : u - t ’ s ; [ \  c- c - iv er  t yp c s  h m ;  :t t \ - l , ’es a : - ~h pP m t
( o m n :~u u i t i C ~: si r s- o l s e n  an T - h P  - 2 .  On t y  ; iu cc - ’: i-  c -O’ ’l m b - c- :; , n - J c m : t
conv - . m - t ’ t c - ’ , .  ov ha l  ‘ t : l  ‘ ,‘p:~;. - \ t 1 -:I I a~ e tim t h e  \ 5 d : : t O ’ .~ a t ( ’ : u i ~ , n n - ’: e i - - - ~~ s
a r e as  a m - a  r : m c l i u c I t ’~J . c i - -  i i - :  p c - - i ’ l l  0 :u ’ ’; c t ; it l m- u ’ - d c - s i q a ~Y m a n : -: s ’ s  sh e ’s - sm
s -i s tii ’.- sam e  l t o r i ~ ‘ m m t n l  l I a r , su m c- ’: i m l n ; ’ p i ~~m u c r r q ; .. - ’ m mmm : s  c - t e  m m u ’n ~~c- P
,
~ ‘/ a l i ne  : .‘c~t ’.— , ’ - a f l  t h e t - ::o - b i b  r o u t  d ; ’ s n m n - u t , e : , n .

r j - .} 1 ans I  l’s ’ - - t i m f e

The - c - - i  l°~ i fe  w x t h i  a each ‘.\ cm st~ ’- --a , tN :m ., cn m q e m - u c - t m t  area r; i- c-ps
by I i - d m t t - 7 : - c - cc . l i a l - i t a t  t y p - s - s s r i ; l ’ J S t O i  0 r i m - r i m :  i t  a s S C m L m cm - ’ - m : :  ( e-
c - a r 5 a l ’ t  k c - ’-  h - m t  :; p c- ; i s - -,; or ( v p - ’ : . ( ‘ o i:D ’:i: ;a h ‘ l ’ m t a t  t y p e s  ar c ’
i r m the  t h - t t i a r t :- i ’ i a h  ri nd V : r i c i l i f -  P 1-i n ( p i l . I I I , h i t  ,

~~) .  l ’ x , s i n s lcs  s f
h a m — s t t t ,- ; ’ - - s  a l — I  ~~~ mm ’ i m t d s c a - ; ’-m nt  a~p c c I c a  ar e  :h a . v i u  be lc - ,-,- :

l b  - i t a l  ~-n€- i c J c i r Sj~cc ies-

Ic - I  ~~~ - 5 , ’ 1 f o r e - s .  Cna St ad ‘- c-nd , D o  s , s  I - a r- t s r
C a l i m o i  13 Pj : : e i  ( t m - s  - ) - t a r s — h  i i .
I ma , P s ’o- , : c i dc -j  d r o rm , I c -  I - I~~~5 ~~‘

COd m :t a I I - - m  ‘ t - ‘ a im  I - u  s f i r , S i C  W ool  , CaL fe s - i  a
l a u r  c l  t~ I ’ —  c - i r k  nj ’ , I ’ -

II  i IV Oc- ’ - l a - c  crk , h Is - - ;  a l a .

_____________



Ta ble I l — f l — 2

COMPAR I SONS OP C ’Cr 1.TP1 FYPES ,
CA I I ( ) R I ,  IA H A n d  - , u T  Tl’PFS
Al - s D PLAN ’F DOb , Ph ihI’ -b l ’l’IFS

Cover ‘i’ ypc cc Ce l i for n a I -I t - l- , i t a t  P l an t  ( t o r n r n u n i t n  e- - -

P s- i -~~ 
- ‘

ct o m i f a i  OU S for e- s t  Red - -ao l t” r st Redwood fci : c - m t
Coas t a l  f5 t e a r  D o uq i a s  f i t  f o re , :t
P anic — f , I  - ‘ s i , I  a.- - u r i i l Yel l ow pine fo r c , ,
M i n o r  COI i l l  r : -  C l o s e d — c - i r a . -  ; m m n c -  f c c - r e :

l l a sdwoods  l iar  sis ’-’ ’c’;l Mixe d  c \ - c - r c ; r c  c - I :  f o r e s t
Wci ‘:ilr mm ’ I - - - - l i s u t a - - n 1 -

Hi - - —- ‘ - — Footh i l l  ‘— s c -- a-dlc ~:ms
— -~~o~ :: 1,~i id — s c - c c — — - I c o m t l i c r n  oak ‘ - a - , , I an’.:

G ra mms —Forb m — 
— 

G r a s - H a u l s  V a l l e y  rr ,ss~ ; l , - r m d

Coa r - :t a ’_ ~- i , u - m  i-

C h n p a r r a l — i . i t  r a s h  C h a n c u r m  c - I  C h a p ar r a l
a t h e r m  çc- ;~ at  - I s c r u b

Coci I - I  :- [ m c -  m mcl
Cori st m-d ~j r - l - nii:-Ii 

— 
(5- sa t - i l  a - c -  ~ r a P

P a u t h o n m i  F) - a- -: t b ; r i : :  S a l t I ’ t ’ u s h s — U u c k c - : i s c m a t

P r ;myo r m — J u m i m  c - - i  J u n  ~i o r— h n y c : 5  ~t m1 IS’ P i ny on  j u :  ir ~ -c ~m \ s ’.li  n-i 1, 15. 1

M t  m ; lm M c :  :;i) Coas ta l  sa l t  i n c u r  sh
Sc-si m s - t i - i l  h i-c - i mmii  F m ’ e sh w a t e r  m a r c i

L o k u - a. , t ry : :  , t c : . e r \ - -as l  m;

/1. -’:r ~c - u l t u m  A q r i c u t t  s~; t e

IP  - ‘ -n  Ut I ’ ra I n — l u s t -  m l

P - n r c - m u  15 m i r E - l u

C;--

-w ~~~~~~~ _~.
. — -—
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- --— --, — - -

~~~~~~~~~~~~~



C h a l - a r r a l  C h an c r e , tm n z a n i t a ,  Ceot -s a t h u s

V ;oce l lam -cd g ’:cm 35 Oaks , b ro a d le a f  t r e e , : , g r a sses

Gra s a c i a n c i  F i laree , fo r  cue , cheat  ~r a s a . ,
hr or m m cm , , sot t  cisc- a. ;;

P l a n t  c om mu n i t i e s  an d  h a b i t a t  t ypes  ‘ - re  n- ~ sy n n r m v r csosa :  , a l l I s -  l ; t c - b s

t hey  cjent  i l~ l ic r ’ -e- the sa t ;c  p l a n t  m r r d _  , - . m t o t  s~ ’ec’1-i -:; . C O n t : ’ J r J S o f l S  a n , S I I

c- - y r  t y p e S ,  h d i I m t u t  t y p e s , a nal p l c - n t  c - a t m r t - m u : m : t l e s  are  q i se - :  1 m m  Ta) he
I 1 — f l — 2 . Has - -’es- °r , t his  l i a t m n m c e -i ’c ’ s - a m t a .  on ’: a cc’, - ‘ -1 7 coni ~5i rU  S i n  of

the - e ~h m f t 1  s e m a t  vegc - tat  ‘s’O de s- igi sci  t a-o s i  a

F ish  and \-~‘i ! ’c i1r te  ‘ , - , rpc - s - i es m m r , , s t 1S 5c , 0 50 5, end d e n s i t m e s

h u : s t i n c t  and  t i : : h m t m - i  U C’S , - m i - - h r a t e  cr c n d c : . r:c- :’ ,.  [. t uS  clCr - - m f l s i at loa 5
r i m s -  den s- u c i  f rom C c s l i f o r : m i . ’ I ; e m ’ ,~ i t ta’.e r u I, of F : :h s - t i H mccc -

- n d  o t h e r  c a m r c m r- m I l i ’ lCC l i f l C J  t h e  (~ -, u l D-m m i u n  i t s - h  a n d  ll’m ! d U f e  N~~u s .  Ta lc-ic
l I — G — 3  coat  m m n s  a ] r - t  i~ f t h e  - - r i a c s m - a l  g e r m - c  su~d i m o s m — c r a l m , e f s h ,  bird s
and i: , mi mr n s !a. f ou n d  i s  t e c  I s .  a r e - s . The , ‘I - s m ’ m b . ’: c- f lc -c5 :C :~ of tS d W -

Pa I s -  i s ,  C a l i f o r n u r a .  C , c i t m s i I .~ . r c . } m l l ’  n c : s i l l c r  l i m o s  P - s  ms ; r IH  c r  a t ’ : : t - C c i C 5

of b u d s , LI m i t ( i s - m r  c i m : ; : : c - b 5 m s , ; o : s  lc- :~ i rs  i t s - e l f  t o  ci ;; - a, s u r- --c’ y i : i i : ch n i a r o

~~- . i : : ly  th -n cia - c - s t i , ~ c i i a t : ’ s -  s ! t l m ’u S.  ;l~ b ir ds .  Oc’n ;’’.,c i i m i - i ; t b . - - ;; mC 1 m m - I rs. : -  

i s :  t ‘r i- :cn f l - Sm - 1 s- a , u  - md-ac:  t c m r  ‘m is s  so m e  ic - I  c i t e ; :- 5- - a m ; ’ ; : m m  a. rm :c-;:t of t I e
r m d ; s m r i : 15 , 5 , 1 - i t O  [ : 5  b ’ s r ’ l i s t  a:  m ’c s t : i ct c d  to t h e  : - i m c  e Drd s - an s i  r pc -tn :  S
of r m - :p~~- r t a si ”,’ .

The (t ~~h f i u ~ : . i  - P m u t u - . t r - , i  ~‘ 5 5 c - t - - - ’ - cs- P in  ( i n a t i e l  F l e i i c - ss t s , 1 9 7 1)
is t ic - i - f~r: ; t i c ;  . o t  to t h e  - ,.‘P ) i I . - i m s c u  1, . :i: : 1 r i t - m t~ -.-f t he l m ; \ - ’e c c t s - ; n t o :m s

c a r r i e - i  ~u t : t  u m m r l 5 i t i i ~ C n u i i - , - m ni -a P r ob -cted  “. -  c- c m  ~‘. c - y~ Ft - t r a m  a n  lc’~7 U ’ i r - d

i ~a Pm - - t - c m I  ed -:: , m c r ’ 5 - ,’ m y s  A-c ‘ n ~ ( I  9 - i t )  . F - m t  of - h e  S t i I : t y  r c ~~ U i s  ed ‘ [ Is a
J s l i ’ : m t i f m c a t l c l t s  of t i m - c - a - c  snot er sv5 y c -  of [ha  at I r ’  

~
‘ c m  ‘ ‘S C SI c i  - ‘ ;t r . r - c t c i i : s . i y

scr - r m l c a  i i .  i s s - r y ,  w i h r h i f e  ( lr  c r - 5 I J  I . :  r e m  r ’ a t m o : r  r E ’ : n s l :  -. ‘c’ s . ” I k e  t - c s c c i
‘ s .  t e : v . ,y a . ” was  dcr !u rmc - J  by the  (Pr m m I s r ’ m s  P r a . - T - - - t c - c i  , , l I t E ’ t V c , ’,’ t  \ c t  to

“ t i c - ’  ‘s m c - r s  and aci 5~ cerm t Punc h .  - -t - t ’ci  . t i ’a- , c : m a t s n e - ! s  , isa - c- :- ,
n o r  i - c c -  i i :; , 1. ’ : . , e : ; I i i - r o  - , r n c ’ r m . i , e m ’ , v~ , ’ t i , m - : 1 i m ;  1 5 : 1  L-q o o n m . ’fhis
s - l u - i c  i d c n t  t’ s u  P and  c l a r m , i t i c , - - .I t h u  , - m t r 1 - - r - sL:m ~~I - ‘, - , j

~ 
;y ~’ f r u m’  each f

- no t s i - or c. . t e o~~r s i :; : scenic- , i i : - i m e r v  , ‘j ; ’ d l i i  , - i m c l  r - e c ’ s  c - c ’ i -mm . A
iii ‘c- ton 1m m , of - m- , mr i e c h m n C m n ’  -c u t ’ - ’ - .’ - s ’s V , j Z -  C ’ t  ‘ ij e - c i  fi - c m m s  t i m - - c - a  ) n d i \ ’ I —

I r , .‘~~l ‘x  1-

Tue C a l i m u ’ m ; a m s u  P l c - f ’ s t~-P \‘, a t  ~‘ - : ay n  Fb ~~m m s - e s  tm a.-ed I r :  [ I c - I s  ‘m E r l y
- ‘ o n  ~~ c- ta t- cc- -~ di  - a ‘; -i ‘ t ’  ‘ - -- - - - ‘ an a , 01 -~~ ‘ 5’ - :  11 - o r -‘ tu ’ - ( I  ‘ ‘ t i l  ~3

- - V ’  - ~- .
~~~ - - - i i  ‘ ‘  isa , - c - I ’  - I I ii - - Sc- - I t  C 1 1 -  u’ ;  I , , , 

( s -c - c  c i  - , fm r F- ‘ i i i  -

( ‘ - i

~



Table I I — G - 3

PA t-I T 1AL , LIST OF FISHES , SIR DS AND M AMMALS
FOUND I N STUDY AREAS

A n a d n om o u s  F i sh

Corr in ; - ’ut m Nc- tic -c S c i e n t i f i c  Name

Whi te  s tu rgeon  - Acipenner transima ont~nus
Gr een . 1 u r - m o o n  Acipense-r m c c l i i  u c t r a s
A r i ’, , , n m c : m n s  shad — A losa sap id i s s i r s a
P i i s i ’  s- -’a imon  — Oncorh yn chu s  t ; - lmawyt s cha
~~ J s’c- r se inm on  — O n c o r n i h y i n - -h u ~ k i s - u t c i a
Rrown l i i  u c i l  — Sal 1 0  t r u t t a
(, 0 s m ’t r - u °hr o at  t r a c t  — Scr lmo c l a r h m i i  c l ;r r  b: i i
R , i m , m t n i w  t r - a ~t ( u ’ m l o s i - i )  — Saln :io c~c - ; r c i ’ c -ni i

(0cc -mm n— st e e l h c - a d )
Sucker — Catc,- : - t o n m c m m~ a ep .

11 — C> ’pr i rm u s -  car~-ao
Sacm i~~im : ~’ r - t  l ’ l , -a c - e f m m : h  — O ;ti ~~- c m a.itc - nc’ , m ( m r ~c -t e n x c l o t a s
1 1 :  l u - c d — Pl y lo : -b ~m u i a  l a - s m  c n m c - c e p i a - c l u c

c r , .  n ; e - l m t c )  n ,q u ci  \- , Ii :;h — Pt~ - - - 
- - -- hc~: l u  s n ra  mmdi  s-

S j ’ l a t t ~~:l — P -c- : s ” r u - ’ . \ ’ i ; \ ’ ; ;  i : c- c - r o h c t  , i c b a t c m c c
Ch ime ! c~ m t f a S l :  — l e t ,  l u r u c -  p u : s c t a t u s
Whi t c ’  — - t n :  m i — i c t a l u t  r a t ,  Ca l  i t s
I t i ’ s - ’,-. ’ t : m s l i l i ’ - a c t  l ( t , s l c t t  u :  c s ” h : i u i c u n , i s s
Pl,i ’~ ha u l h u ’c . s i  I c t a l ur u s  J f l O a s S
Yell c ,ss-: bu l b s  I — I c :t l r - i u s  n a t a l i : ;
[ - t n i pc- I Pc-u s s  — Roccus sam-u t i l a s
‘r ’e - b  low pO rc h  — Perc~i f i cmv e : - c c ’ n s -
S rii , l l i - s s ; u t )  b a ss -  — tc - l ;c ’ nc - ; itc- r i : r :  do l n i t m i c i t i
I -~~r - c t c - t m i o i m t h  be a. — M:cr -  -:  [ c - r i m ;  ccii i moides

r e i m r m  s u n u m s ) i  — Le~- oi iu i  s cy a n e l lu  a
P v - i e ~~r sun f i s h  — Lep c- i i i t  a mi u -ro lophu s-
RI u u - 1  :11 — F e -j i t - c i a .  mm m ci ,’ o d m i r u ~
[Pt cm ,~ mento 51 c - tm — Arc h O t  i t s ’ a in t e r r u p t  cr ~c
V- ’ ~a’ e - - n a l ’p i  o — Por ; ’ i u x i s  ~ nu l an i  a
P- lacc k - r a m i u l e  — P o m e x i m - c  i m : q r o i m r m c - m ’ l , , - t r ’ s
f u l e  penc il — I l ’ ~- : ; l c ’roce m pus  I n - i  m: L s i

(, g

_ _  
________________ -,--~~, --
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Ma rim “mc- . I : .

- r u m  , I , N~ Sc i e n t i f i c  N am e

Pl a c - t : - t .~i 1ed dc c-n - Odocoileus lmc- rmc - io nu s c o lu m b i a n u s
h e isl~ — Corvus n c - c - n o d s  s

I t  I -J I ~- i - ~ — Sn mc s-p.
Pt ck s c - - a n  — U r a i m s  amer ican t i a.
- O t  O~ — Vulpes  r m ; cc r ’ m c t l s

I ~r ey  fox — Unocyon  c i r ’ ? - r c - c - c r m t c ’ c s t c - ; i  s
— C~~: u t . n l a l n a t ’;a.

M o u n t m s i , h a r m  — Feb s  com , -. c l am
House  cat — F. domne st i c u s
Bobc . t — Lynx r u f u s

— Cu stu c - - r i a d en s i s
M : s - h , r  - m t  — O’ , - h ü t i : m  ‘a L~-m t } s i c . i

a c u : i t m t o  — Fr e ’’ I i ’ :  ca m c- a i m - c m u t m  h u r t
Opos : ’ t m r - .m — flu id h i s  v u r c j i i u i a ; i c -
R u  d m C O J f l  — l’ r o s m y ’  ~i u  11m ’ air
l - t i n u i ’ - t i i s S o  c it  — B a m c - s r u m r n c - u s  m m r - t ; s s :s
Pu  ne p , , , t i - c ,  - M r I s’s cc - - :m ~
L o n g — t c u P ~ aol — h -- i . f r - i ’  i lL ]
[1 s n k  — Fl . v~ son
k ; cmr  o t t e r  — L u t r s  ( c - a c - l e t  c - m s
P t’ i - i t i  s ; , : ; s i :  — t i c l i c m ’ ; , u l O  q i , a c i h i -

- , i r s k — F - t i , ‘ h m ’, m m c  r - . c - e - h : t a s
1c - ud , r - r  — ‘F- >:io oa t a x i r m ;
b I , - i~~k ’- t c -j l i c - ’ l  j a c F :’a l  1 s t  — I,(~- t l u s  c a l i f c-n m mi c  us
A i m : i u h i s n  c i l t t ’’ , t . u l  — S y l ’ o l l a r l u m , a ’I m c - 5 ’ O i ~ 1 X
P - c , . m h  r a l b - ; t  — S . b ac -h r ’m an i

-
~~. - r a e  — ‘fat : :is : m c i u r u s  d o c a g l a s i i

I’ -
- , f l u -  — c-Cl~m 1 c ; 5  u r i s - e r a s

Fe ‘-t r ’r n  f s : ; ;  : , m i c : i r r c -  S . n i - t e n
[ !  P cp r-y ~ q m s i r r  I — S.  c a r o l in en s is

— Sea p a n u s  1~~t i ma n s c s ; ~Si ~~~~~~~~~~~ — Sor ex S l u p .
— N t i r n e r o c m s  specie -s  of or de r Ch i r c~pt c r.

( , m f c - . - <~ qrou m c l sq c ’i r r p l  — C i t c l l u s -  1 rc-chc-~-i
S- m t ~- - u 5 h c s i I a  a t i t c - lo :1 -  s - t ’ s i m m - -l  — A ’ t r m - c - :~p e n m n o p h i l u s  nelso:’si

‘ (,:- ‘r :-  u - ’ a c I  c, .i , i t : , i u m : ’ ; — P u t  - s i t l O S  t c ’- W t s : ’ t cm I i
[.~~i s o u - ’ chi p :s: i r m i .  — 1’ . s-OflOl’ut7m e
~~~r rn P c ! . ’ p ; n u t - m l . — E.  m(:nrJ~a usa

‘1 ~cy - . n m u :  i a n  — T i m - a m i m  m m c m ’ , - a bott ia r-
1 . m t !o p c t - - 1 0 : - t i -  — !‘ ii ‘a u t i a m s  l omr ~i i i - m r m - .1 u j : ,
P - c .  i ’  s ( ~~ - i s  ;u ’ , -~~ , - - 1  - -‘ m u m ’ -  — P .  m n o r n a t u s

~

‘ -

~ 
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-
~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~ -~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



a ‘m c -  I P ,n , : cF :i - Scien tifi c Na me

(‘ - u h f os s i c  ~‘ -,u~~k~~t mouse — P.  cal ifornicus
1t ~- u ’ n r , . a m s n  t sar m garo o rat — Dipod orr iys hee r rn ann i
( m~ it t k anga roo  r at  — D. incj ens
S u i t , i  Cru: :- k angaroo  rat  — D. venus tus
Fm s i c -  ~:a s g m l  oo r a t  — D. n i t r at o ide s

~, t I ’ r r  c-au : a t ri m e  i s o  — Rei th rodont om”r .  mega lo t i s  ~S, It u - .c m r sh  i , . : - ce - st  inou: ;e — R. l’a v c i v e n t r i s
CF l i f o r n m i L ]  rn m oimt. ” — Peromyscci s ca l i fo rn icus
JTa C r mouso — P.  t i - u r m i c r u l a t u ; -;
B r u s h ;  p 1 0 1 S t ’  — P. boy l e - i
l ’ in - ., -n mou se — P . t : cs - i

t i e r s  g m  m m  h app en  mou~ o -- Oi ’y c H oum ’, - s - t o r r idus
H- - - : 5 - r I 5 5 0 5 ’  1: a t \ ‘O O t t fl c f C~~1 c -d
! ) ; i m ;’ , ’ - f i , -c trc -cl  woodra t — ~l . 1usc - ~ -as -
0, 1 111 . m r l i c s a ‘ c — Ft~~c r o tu a .  c : s h i f o n t m : c c u s
i’ s ic i  t r  a- j ; -  n a p  n c c icnise  — Zapum ; tn r e t  - t u s
R i-  i’- I ic- c c - i -  m mou -  - ‘  — C l e t t c - ;’m c u . i cu i , c -nc s c c c ;r e n t u l , s -
Oi~ Vai ’ I I  rc  t a ~ — R ’ ’ t t i ; s ;
O h 1  s ’ m id  . - -ss - 0 — ~\ u ’ . m lac - t- L Ij :c
F s m n , t a i u  , - .~c’ ; — ? .p l c  F. - . t m u  i cia

iL~~
-
~l 1 flci -’ . , \\ m ; r ’ - i t , m - - : 1 -i

Bl c ;~ gL u e .  ‘-  — I ‘ c - n , - i d f l .~~ l I ,3 f c ’ l m - : i : i a c s - ;;
C m h i c k r  p r I m  s d - r e -  — !,1~~et cm - m c
Oa I i f c c r  m u  a - m u ,  m l  — m - I s  c - - c :  ecu i s  f o r : ’, ~cn
F t c r u n t a i r m  ( n u ; l  — c i , ’ H’>: ; acia
i t i ; m ; — i o c b : e d  pt e a sj n r t  — I s .  i s: ; c o i c h i c u s
\t’ r I d  t u rke y  — Fi r-  Ic c :  ri:-: g : t l lop as ’o
B a n d — t a r t ed  p 1c c - on — Colu t m : hc j  fc ~ s - c m a ta
U-. m mm e ~~t u~ - p ’ , u - a n  — Ci P u m n s c’ I is ’iri
F’ - ‘ s ;  r : u n - ~ c i c ) s ’e  — Zen a idu r a  rue c.roura
Tm ’ u mp  - t i - n  : -w m u  — 01cr hued tie t s r
V~’ -~ ster n  C iuu’ c-~ici ~ p oor E m — B r a m i t u  c6 ru ,  d en s- i s  occ ide ns ta l i s
C r - - i t  P - a m - n m  ( S u n  s d :  (loose — B. c n i o f f i r t i
I u ’  : ‘ c’i ( F m n c i d 5 m  p - m a t e — B.  ~ c • leu~-oparc -i a
Ca cc ’a l in q  5 1005dm — B. c.
!-
~

‘ - -c - k I m a c - - I  — B . nig n ic a im a
‘u l l t O -  t v - n t  ed ‘ t i c - s c - c e  — !inscr a lL - i c -o n : ;
I : s i c -~v p ’ u u m c e  — Clien h y p e r b ~oreci
R o s s  ( luO m ‘S — C. r o s s - i s
1- t i l l a r d  — Ana s p ie t - ~r h y uic ;ho s

Pu ’  wa 1 — A .  s tr eper ,u

_  _ _  
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Con irron Name  L- c i en t i f ic  Na me

P i m i t u i l  — A.  acuta 
n—win g ed  tea l  — A .  c aro I i t , en ~~is

Cinn  mon te a l  — A. cyanopte ra
An ue n i c an  Wiclqe on — Mareca a mc r 1c a rm a

Shoveler — Spatula  cl’1’pc’sita

\‘,‘ac-’l duck - Aix sponsa
Ca nv a s b a ck  — 1½. V 3 1 1 5 1 : i u m l i e -

Greater  scaup — A.  m um ila
l e s s - c t’ scaup — A. a f f in i s
Cornn aon g o l - c e n e y e  — Buc epha la  c l angula
Barrow ’ s goldeneye — B . i s l a m ’ id i c ’
B u f f l eh e a d  - B. a lb eola
W h i t e — w i n g e d  scoter -- M e - I c - m i  i t t a , ‘It: : I a i m di

Surf scot er — M.  i u a r Sp i c ‘c s h i a t a

Common scoter — Oidemia r i m - : ra
R u d d y d~ c’k — Oxyur a  i c - n  - i c e - m m  m a i m ;

Ho oded ; n s ’ r I m S m i s a . e r  — L o p h mn- c t y t e c  c--a -, -; l l a t u s
C nim fl o f l  : - c -u s e r  — MOr al ’ s n:C’raamm s-cr

l c d —  t,’r c - , c - t a d  n c - s - I  g a s -  m — e r  — M .  serra t or
B 1;iam ! - “ r i c - : m  — Ar cda Ic - c m - , -dia s
Common e-~~m ’ i - t  — 0 5 : 0 ;  u ’s Im i m m a l k u s -

. 1 u~~~ -.’y egr ot  — L r c s m  ~~- s - u  v :-: th u la
P, ) a C k - ’C i O ’ .Ti ( d n i g h - st heron — N y c - t i c o r a > :  i m . ’ct aco i  a :-:

F , ’ t c t h m a  11 era ‘mc — Gnus a -c- n a d c m c -  c- ic c

( F i l i f o r n i -  - cla :’uer r e - i l  — R a l l u t -  l o n :m ;n  - s c - m s  ;m ohs : c-i at u s

G s l l i f l u l e  — C u l l i u i c m l a  c - h i -  :
~~

-
~ 

ram’
(‘Sm u Ot  — Fu l i  c - a 1, 1 -r i -  - m u m ,

C- mu -an : :u 1 p0 — Ca m IS t i c -  s n a l  ii t i c - n o

G lo s s y  ibis — Pie - t i c - i l l  S :;u r~ - s r -TI
( a m ; d o r  — C y n i c - - - ~‘ l - ~ - c . s t m t , m r f l l a r : U S
\t i’u i t o m — t , ’ i i 1,ccI k i te  — El~,nu s  l e u c u r us
(,,c -j I d ( ’ f l  c’u”~’ c — Aq u i ! : i  u c h i  y Sac: t~~5

P a i d ~‘ u s t ~ 
— H a l i a c ’ r m t u m ’  le c s m s u c c c -  p h a lu s

Pr~.; ie f a l c o n  — Pc -l ea  i m i - x l c a t i s - c ;

l i - i ’  g u i m ic- H u 1~~iI — F lco p c-u - - s  m u s i c

F’ d ’ nm , ’- - - 
— Cm n u s  c \ ’ a u a E ’u s

1 1 c c - i ’  t~i u l e d  hawk — Buteo Ja ni ce - ca n im - is
S~- s i mus ’.’ h a - - k — F alc o sp~.:” ,-er 1ua-

G - 1 l

.• ~~~~~~~~~~~~
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s-.’i l d l i f e  and r ec rc -u t i - - :m)

The c l a s s i u i c a t i o n  sys t em used I n the California Protected
Wet c ’rv ~’ays Plan to c-va lu~ to the  wat e r w a y s  is as  follows:

‘Class  I — Premium w a t e r way s .  S ta tewide  interest and
i m p o r t a n c e  u s u a l l y  invo lved ;  a t t rac t  v is i tors
from th rou ghou t  t h e  IF ,; to

‘Class II — Very qood w at e r w a y s .  Region -sfl interest  and
impor ta  ace u su a l l y  involve -cl ; a t t r ac t  v is i tors
from a I c - s - s  t h an  s ta te s- s in e  area , n on’ m a i ly  w i t h —
irs a bc -u t  a 2 u i 0 — m i l e  r a d i u s . These wat e r w ay ; :
I m s m \ - e  h i gh  vs,, lues  . . - but  t hey  rank  j u St  bclc uw
those  in C lass  I .

‘Class III — impor tan t  ss’aterwa ys . C o c i m m t c - ’— w i c i e  i rm te r e  r t
and l i u m p a r t e -  r ice u s - r a c i l y in v o t  c- _c - c - i ; used pni ’m. c u r i l v
by r e s i a e n t s  c - - f  t h e  c c u c : m m t y  - Cri te r ia  e va l u a t i o n
r a n k s  these  j u s t  bo los- ; th ose  in C lass  II .

The c r i te r ia  u ;ccd for e s - c - ) u a t i n u  ~ r d  r a t c i a l  each w a t e r w a y  are
fol i ’aw~-

1) The size , pre se -nat  and  p o t e n t i a l  a b i l i t y  to produc -e and
support  f i s h  arid w i l d b i f e  ~- o p u I a t l s c - r m s ;

2) The q u a l i t y  and q u an t i t y  of t i m e  f i s h e r y  and wi ld l i f e
resource r: j ,a’od s t e e l ;

3) The p r e sence  of ra re  or endange red  species ;

4) Present  a r i d  f u t u r e  p o t e n t i a l  h u m a n  use  ( q u a l i t y  and q u a n t i t y )
i n c - l u c l i m i - ;  s c i e n t i f i c  and educat ion  l u r sU i t s ;

5) P resen t  and f u t u r e  a v a i l ab i l i t y  of t h e  w a t e r w a y  for publ ic

6) Pr o -er mc e of cr i t ica l  e n v i r o n r t ’r en t a l  r e q u i r e m e n t s ;

7) Ge ocj rajnl mi ccm h loca t ion  r e l a t e d  to sca rc i ty ;

8) J ½e st h e t i c  cond i t ion ;  and

9) Acm a- m i s , c o n d i t i o n  u p u l  f c ic l l  u t i e s

w - - ‘- -—

-- - -- -

~
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‘ u s ’, ’ 1- - ‘ : 1 ’  mc -~ -5 cat - sor se s  ( m ’ c (  m a ic , f i s h e r y ,  w i ld l i f e  and re c-rea ti on’m ) ~re
5 i , h — c ! J V I J ( - ,l s - - Sc’ 5 55 1 1-h- C O~ , ‘, c - t crsv c- ‘y ,  t y p e  of r e s ou rces , s- cosmic

c - s - I i’ ’ -  -c -c r - - c c i ’ ,: ’ son usage . h ’ , r : n  p e n is  th roc ,~:b - Ut  m ; e s t a t e  are cia s—
s i t  -~s d u s  (‘Li mc - ;; I I cu 5:es and re - ; c c u ’ : c -j j rm ’-  un time ‘c - m i d l i f e  \ - ;ater ’- - a y  e v e - l u —
i u t t a m m ’ ;  . V t u m u  ‘ - - c -y e  -a-.’ i t l m i n  e a cb s  po t en t i a l  s-s n s t e - s - c s - t s r  r i s e - n e - ge rm m s - s i t  ur ea
su e  uca’o r drm d am’ , to the i r  clas m a C c a t i o n  in the  Ca l i fo rn i a  Protected V ’ c- t cff_

~- _ - c- c’ s; P l a n .

Recreation

The nu’u a j o r i t y  - ‘ f  th e  in - sou l -c r ’ of ex i s t i ng  recresi t i e - tm ssrpp l ies  was
( l e t ( r u m m i n e d t  by  an  an; ;  ;s- of ‘ s-s t s m, m i ;  st ate  , ce -un iv as-i - I local I c - s - t m :  :j S

of r e c - r o a t i m : u  f s m c m l m t m e m c  m r s  t l a e im r e sp ’- ct i c - e- j u r i s m d m c t i c s : ’s .

N a t u r a l  f ’ - t c : s ’em : s c s - ; ’hm s i - s  ‘,v~~t - i ’ fr i i,-:h f l y’ s-ac -- us - a c e : ’  c rc - - - ‘ cu t e r  bodies —

C - O , : , 1C of s- c m - : ’  s u i u m ’ t r c- - r - ,:, t i oia c - m e  i d a - : ’ t m f :c- - I s ;t ’c - c u a  (ha - t o  I c a m t u r c m -
r u t  i-c u s  ;t ly  a f :’ c - a t  s t e r e c r e at i o n  pot en t s  al  for t h e  stud y cut c -  s-

The p t  t i e r  p a t m o n ,  dc -v  eca m n - c - t i - S  mv e n  in  T -  a- ~~~~~ — -
~ r o pr e s en t

t t ;t :  pot cs-m u , m l of r u _- c - r e  t i e -n  c Ir ’n cu - ud wh i c h  n a r - b c - t  be c -v a  t ie -  - a cm s-i a,
U s - s t i : -  U t -  t o ta l  c m e - t m ; a n c i  I r c u r t  s- . i : c ’ ; u  a p s - s S  I ,iccc - u , ’u I - m u s t :  r : : s - m h t  ch t ’ e ’~,
u , u - u s . Tho p ’ n t m o n  c-sf pot ’ t - L m c - i  - ; t u ~rm cu u c d  ‘,s’km t c h  e n  i- -~ c l t I : .s ,  t c u ,  to m u ’ ,-
g m - - e n s c - m I s ’  d o p e r - I s -  u i - o s ;  t i me  n i t - , r , u I  , : m 1 - - ’m ’ m m m n — r s - c m - - ’ s - m b  u r ’ : - > c - l t u c i
c -n d  span  t h e  ‘ h u e  t - , st o ;~ c - m t  t I ; -  t t i t : O  a p L ) ; c - u S ’C S  s i t s - -  sa  c - s ’ s  ~l c - m I ’ e f - n

- r aN  mc s i t  e

All  e:~t m : s s  t a - s of ro- c ”r c ; :t io nc i i d e n i i i s s ,  c cci for t i m e -  ye -cu !’ 1970 c -nd

F ;:rr I- -cus s-r i  c-n Cse au’ - m ’ t e ’  m t e m m W t c m i  m u  t i - a  c h m t s - - u : u l  s- ,;i - : -;\- ’ st r ’ m of t t a~
Par t :  c - iad  F ’cr, ’c - ; s t, io:i j s i f u c - r , s  , , t m c - c r m m  S - s  t on i . Th c e i m m c l ’ i d e  l L b ut m t i o m m
f s : u  ~, u c - t m a  , 5’o~ t O — c ’ C C c - t , m ’ .i~~c a c b i c r a s t a r  i : ’t i c s-  of HC m o p u l a t i o m s , per - c - c -pi ta
d ec - - r i  f r  I u ’: c ; ’n n t l o n  a e t i v m t - c  Is - i ’ s cc io — e-c - c -na rm m a -  c l a s i m u c t s - n i s  t i c s ,
c l i :  ( n i l  s s l i o n  of dm ,-~m ; - s n ( :  U t  r e r r c m a t l o u u  , - , c t u s ’  !t j  by t r c - ” c l  s-cc - u

The cs-eU s c - m -, I~~l’ ‘ ci m e d  ‘~- .- ; u  s as follows . IC a ’ or p o p u l a t i o n  dcc ‘ t en s
we’s i P c - - s i t c  l ie -cl ~s t i ~ s- iu s- -c-re ‘, ‘, ‘it h i n  0 to I he - cur s --  t r g v a - l d i :  t :m s c - C- to a
~ r a - - i t - c  “;e m ’u-s - ,’ - ‘ ci ’ r ; s s t u - 5 1 ’- ;m a- m c - ,  a r e - cu  - I t  s-sc-s t h e n  l~~:cst m n i m m o c 1  ss -l :t ’im
: ‘ p r ’ c sf i c :  l u - v o l  ‘out ’ f v - u m m  e a c h ’ s re -I~,- v a s t  c r ty  cc ; n c - i u h c ’ -, ’ s - c c - t im l i s t -  c-u sa :n
a l t - m I sc - , I s a ,  ‘ s , ; tti - - - i  of u u - c’i e- ‘ I c - a u  d a y - c -  , iY , i ’ i b , t - u I - I -  so e c-h t r a v e l  ‘one

c- , I ~- u l , ie - - ,~
- 

~~~-,i-- C~t V  - O s d i  i h e - i  t h a  t m - l i m es far m U ; -
- m’c- ~ c, - ; m i c s h s s : r

i-,’m ~ I i I i ’s vs , c~~O’s’ . ‘ em r m i a  u u r i e r i m e r i r - r c  -~- c - r ‘- m , u ; i ” ” s - T - c m  u -  Si ‘ - t ’ : V O  a i - c - I
u ’ ; s -  ‘: ‘ i t i n m a r e - c s - S i r  of c - c c - ’  i ; , i ’ ; e i  (i . e . ,  m s - c s -  t - ; ’ c -~

- 1 m s ,’) r e e u a- , 1 r
l i e  c’: - i ch  a m c ’ c r r - P t c ’ t I C d i i >’ r - , s s ~~j - I r a , ’: n r a - m n (: ~ ‘ i I u m r  I T  C - i ) .

c- I

— -  ,,,_ , ,, , ,~ ~~~~~~~ -‘ ~~ -- - ‘~~~ - ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



______________________

Table I I - C- -4

ESTIMATE D RECREATION POTENTIA L j/

Estimated Annual Re cre a tion
Selected S i te  No. Potential (mill ion v is i tor-dày s’l

4 281

5 109

12 112

18 - 254

21 105

27 121

28 109

4 2  266

43 2C - 5

NOTES:

1/ P u’cpr es cnts  the total avai lable r r ’ s ” m ’ - o i r  of r i- cr c - t i o r . t rom which
a s-i~,s m ay  draw its r r > c r ca t i om u  us so .

C — 1 4  *
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I - I istor tc - a 1 a nd Po t en t i a l  Archaeologica l  Sites

Table II— G — 5 s how s a tabulat ion of h is tot iccr l landm a rks ident i-
f t - - s i  in the selected s i tes  and i rd i ca te s  the a rch a eo lo u t i - a a I  potent ia l
of each  ~i t e .

3 - P U i ) l i C  Health

Ta ble I l — C — i  i n d i c~~t~ -s p L - t e n t i a l  pub!ic h c - c - I t h  u d 7 , cm r ds a n t i c i —
r ’c -t e d  fcr each of the  nine s- s i  c- i t t ’ , I i -j t o g  . Th. ” U 1 i s - c -  n - i n c - t a  - i t -  L - h u :
ou t l i n e  curr on~ly p o r m i m  s ib le a ! I , s  ii ’ ~Ir i1  Nc cc ~c- c - r  q u a l i t y  s t i s i c - i cu ~

ms- c - I  ~~t icii c i 1 env i ronmenta l  c on ico l r  ‘m mmd i c h c - : u t i  t~ - O r s i -’- c - l u -  C i  11c c- . t l ic
imc ~u ) th h~ z arj ~ c-nd s u m t a b l c  c o z mt r c l  m - ~~ a -  sir -s

Water  Q,u i -  ~ !1 v a ’ m

~~~~~~~~~~~~~~~~~~~~~~~~~ \ t m f l O - s i ; l -  r C U )r . i , ’ ,~~~u - ~~~ 
t c-r wa~. ’ ’  ,~ - t i : - ’

q u a l i ty  D : u o r  o a , -p l m -:’- i t r o ~ ‘-~ tm - ’ t m ’  n t u i c - ic -  cc- ”jy c ’ , - s : - ‘ - c ’ ma -!c- m s  -

t i c - t a  i s  unl l }—, - - l t  ~‘ ncl v~- t e r e  c-p -n s- I a n n u - L ~ ,m rd c c - - c  , u - _ a  r ’ , e i m  ‘ - - t o
a r c  as u - t i c - - s - s -

1) l’tC u r , t c : y - , t u ) r- c i l ,  Ps, ’ s’ c’e,c- r ’ l , ; ~
- d ’ a- , -n ~~ -

M e d j c m n  MPN sh ~~u : l s -  l s c - i l  u ’~~, .  s J ~~ I , - - , - ‘s- ( c c - -

7 1 ) .  The p0: ~ i i c i h 1 t t -  of com I c - r ‘ m s - u  c T  c - , ,,u i - i e - -
s— a te : w i t h  d r - - c s-c or c -- ’m n j s : r , s  ~i-- ou i :~ I - c -  i~, ,, u , t u u .
The pre senc e  c- I :, ‘s u I 5 i c - - ’~ ,’ rm ~~- u c-r - i, -, c m  , c - r u t  — ‘ i t - c - s  c- -

must  b- ,m s u sp~~c u J  an a p p r o p s~ i t  
~~~~~~ 

c - c - -

utilized to m~u in t a  n t m c -  ab ovo cni t es  sam

2) P1~~~J c a 1 ,  Ae ro bm c- corr - , lm ’- i c  : I ,c ,u ! c t . ,
~~c I n 1 , c - s c - s i

for c,do r C On ti ol c - i c - i  - ‘ - ‘ ‘u t  ‘- :,h c s : I - ’i I - u - ’: ’ a ,  t , m r c  ) t ~
ft o c sr om I t - , ,c- ic-i c m r . a t u  : - i c - l i -  , ,  - t cc- ‘m Sc- IC -c ’ -” - -

niz ed as b u s ; :  of s c -~’:~~-; e m u c ; i n .

l f l f m l t r - j t  i n s  R c ’c lu in c r r s , ’i~t s  - D I m s - n t  i r u j u ’- -, c - e m s  of r t  ‘I , - :  - - c i  -
‘

cc - s - i t s ’ !  to rc’p ! u - r u i m h  , m m u m l 1 ,m r s t  or Ic’ ( m , ~~ u t c - ’  i u , m i  . ) a sn ” - l - m , - f

‘ ‘ s u ~ao t i  -_ mo - u t o m  c - n c - t i c - - r i  on l y - - - i i -  h u t  : - c - i ’ -; - c - t a r .  e s  -u  - ‘

5” - ’ s - t i ’ : c -~~’ i j ? 5 t ~~m l  i u ,’, h  i cc - ;  , m u c - ;, r j i : - :  m c  i - l u - n : ,  ‘ m u - c- ‘ ‘ mc - t ‘ ‘c -’’ ;  U ’- ii-
- I d lou ’ ‘‘ 1 ,  c u r  - , , m i s  ; ‘i I c-u s c - m e t  ri t b ; , , c c - :; s i r  _ - :  r - - - - -

~~ 
— -‘ - i c - .  r I m ,

I)  1- , m t ’ -d ’’i- — fle-t ‘c- u ,  10.0 mg/ i

!) P h is~e i , , , u - - — u s ’ ,  - ‘ - - 1.0 mg/i

- 1



Tab le I I — G - 5

HISTORICA L AN D P OTE NT L ~L ,ARCI~ iEOLC

SITE HISTORI CA L LANDMARKS 
- ____

4 None UI
Un

Stephens adob e - Rancho Canada de Capay - only adobe struc ture
standing in Yolo County e~i

e~

12 Rema I ns of Ind ian villages have been uncovered at various - SL
wat er holes and I n dian trails can sti l l  be traced

18 Church of Our Lady of Loretto (at N icas io) Li
- hi 

21 Chur ch of Our Lady of Mount Carme l (at Ast i )  Li
Part of the adob e house of Cyrus Alexander (buil t  184 5- 46 ) hi

still stands
Rancho San Mig uel - burial grounds in roll ing h i l l s  near

Mark West Cr eek

27 None f’c

I — -

28 None - Ei

___________ 

s~
42 Stone house of Dr. J ohn Marsh , located near Brentwood - Li

owned by Contr a Costa County s~
43 None L i

I f t
rn

~ QURCE:

Corps of Eng ineers letter dated June 5,  1972 .
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Table Il -C-S

~ND POTE NTL AL ARCH AEOLOGICAL SITES

ARCHAEOLOGICA L POTENTIA L

Limited to low foothil ls  on site periph ery - no site survey has been
undertaken and rio future p lans  exist

dobe structure Eight feas ib le  archaeological sites have been identified but not
excavated - excellent potential in valleys where a drainage system

I exi s ts  or existed

var ious Slight - lack of surface water s indicates that finds would be scattered

Est imated that a site exists every 1/2 mile along any drainage system —

heavily popu lated by Porno Indians

Estimated that a site exists every 1/2 mI le along any draina ge system —

845-46) heav i ly  popul ated by Porno Ind ians

near

looth i l ls  c- long Monter ey Bay and Sali na s River ~j l1ey may contain sites —

no surveys have been conduct ed 
— 

Est imated th at sites wou ld be few , scatter ed and located near draina ge
systems — no surveys have been conduc ted

good - Est i mated  th at s i tes  would be few , scatte red and located near dra inage
systems - rio surveys have beer -i conduc t ed 

— — — ‘  
__________

Estimated to be prob ably th e most importa nt area with respect to archa eoloqiOel
funds  - si tes  dating to 3 , 000 years old have been excavate d betwee n Sacra-
mento and Stockton :  the pr oximi t y of site 43 and I ts &alna ge systems indicate s

- great p otential  - scatter ed site surve ys have been producti ve
— -~~~---- --—- -- - ___ ____ _

P B Q & D . Inc .
G _ 1 7 *



3) Sodsum - R u t  i s -  ~l~ - u ‘t 4 N ’  ~ ‘ Lj) !:nt over  ~ñ~’T

-I) l i e - u  vy ~i ~~~ -- not  o-icr -
~~ - 1 mg / i

5) Boron — not c- ’,’er 0 . 1 to 2 .0 mm - c-/ i  , d c ’p e n d i n c j  on
tu ] c~ -~m u c e  of s i t - - p i d o t  h U m

6) P u t h n m ; -’-ic - c- c- srI V u i n s o s  - ~i O ’ I i c 1 f l  C c - ]  f U n  rn ~I P N
of :-./ J 0 0  ml

7) Floa t~c - t  l o s , i m c -~~” - l , ’ i ’i  or q an ic ’~ c-nd s m r ~’c -c ’e sh o u l - ’i
he r emo- ,- - ’ - - t  L - ) 5 ’ -: ’ , ’ e I ’,~ ~ ] U T ’ 2 s I ( l  of a~~u : f ’ s : -  uss i
SUL-: c- c i ’n r s t (‘C m, ) O : l t u C ’ m s

8) Other  - - ‘ , s s - l c -’ : r u i ’ ’  — s i m s s c - s l ’ i  ~ie-~t U .S . P u t - l i e
1k~ i l l ] ~- 3- - - - i c e  ‘ , s m c ] oc.]  ~~~ c-~~ , u n ’ t , m : L  , U s e

/ \ rnn r i c m - u s ,  ‘ c - r,n ’ \‘:~c- ; c - - , ,~~ i5’ ( i c - L u - li  r c - c - - I’lc \‘ ‘ - ‘ t -  r
Qu- - l i t v  Cc’~- ,U c - u e t - -’or ~h -  t ’ : - - : i o - , m ’ - , - ‘ c - e l  ~~ - , - - - - i  c - u , -mc -
A g r n - ’~ - 

~<- - - - - s : ’i’ .~~C - - ~ !)~ ~~~~ s t . i c , - C m ’ ~~n , ( : ‘~~~

‘ r- - } . ] ~- i~ - ‘,:- - - 
-

‘l i ; r -  (‘- c -U n : ; ’ -” C l i i i  c - i~,~ ] Sc-~ - , - t ~’ C s - - l c -  U : -C . 71;  ~“ - ‘ : U  ] : - : ] ~~ , c ,, u - t J u : j o s e )

~u m - I  u ( - J c - i J ~O s c - u i o ,  c-c ’ o -  - c i i . s ’, - ;, u c -  - r  r . :- i - o ~’ - ‘  L m  m u - m m ’ - --, ’ 1
I (‘c-\’ d 1~-

Vc-V - t - u U ’ ,- ’ - - - l l : i -  } - ‘ e l m - -c - , - ‘f’ ’ ’ f l m l u c -”~~m i c - c -  1H
o I - - , . 72 - / ) ic- I - - c - c - ’  ~ 

- I ~~:‘ I ‘ ‘c t ,  ii t ,u  m m I c u  m I m ’ i c :  U r’ u s  -

ol r —  i . i j t ’ ~-~c - l ‘,~ , - m  t -  ‘,‘.- , r c - ’ - :  1 : i ~ . 5 5 0 1 5  0 , -c -c - ’ - - ~~c- :~ - - :  :1 - - s- - i  i - c - l i t . : :
c - i t  on Il  j nc ’~ I - e l - - c - v  ns s - - I c - i t I i~~n c- l u  ch i c - S m  - , u l i - -u , c - - s I l L t - c - - -, l - - i s  -,~ ] - - c - i

‘ - c  Ia  c - i ] u ~ i i i - , ’- i I i ; ’fl~s -

1) l I c - c i c - I m  c - - i c - ,  ,‘c~ I - ‘S c - e l - ”  cii - ’ ,~ u- i -7 ‘an - c - ~’ - : i - - t i -  -m
w i l l  q u  m - i C ’  f l - ’ - i  U c-L- T m ’ s ; ; o: Iv  I C —  t I c s ”  1 : - i n s
r m i u l , u  m - t . m i c - ’  . u , , ’ c - i - s  c - - c -  t c’ , i  i - - c , ‘T i , is - - - i
eli - ps - u 1 s , t  5 1 ’ ( ’ ( ”  ‘~‘— ‘!(5 i n m - c -  C F : ) ’ - - u,, ’hi  c - s c  I i . e
f o l i o  ‘- - l ’ s - , :

d I  I Ic - ‘- .c -

P, ~ I s ’  - , 
~‘ m ’  - m l  o:c - l~ l , v - ‘ 

~~~ c t t i

O t I c -  - nm - - - I  c c - i  1:’  - 

- - I  u - u i  : - ~,‘ ,‘ u,—~ ~‘ i m  -~ c - I s- ‘ c - - u  c- - c — ~
S u m - s - s  - 

‘ 
- u t .

- ‘ n- ’  ; o n ] - -- J ‘ )c’- - - - ’ ;r ”  s 1’ ,- f m  cu - -~ , ‘ Fl

- —
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Saff 1ow ~ r ,
Viri c- s on i y if  r e i s i n  or w i n e  gr ap e s , and
Bean s only i f  ( i l i c i .  -

2) R e c l c - i n s ”cl \~c- te W 1  I - - r  .u p ’u I c -  i c - I  s-if C T : i , l y  i r r i q - m t i o n
w il l  rcqu i r c  s c  :oiid ’u r ,  ‘ S i L l  c - ct c - c - ic :i c-i m u s t  is-c d in  —

lri fc ’ctc-’ i  to s’u m d c - c ; - c - :~ I- ’I’ c--~ c c- 2 2  ‘b C ’  ml wh e n
u s c - i  On t tu  r

0 Jj 0 ~~ , c -~~ crop ,:

P n s t q r , :  ‘c- so d l v  c-i~u i ’  ~ c-o s or goa t im ,
Fru s~ t ru _  s ore  c-n t n ,
Tru c~c-
Field r u ’o~-
T cuh i ”. ~~Ii ’ ‘~ 5i-~’3 ,
Gr e-c - sn i c-c ’ cc-

3) Reci, s im ’ ,c-d ~‘- ‘ - ‘ ~c - c - w - ,t c - r  - i c - p lc-ed In d- ’ -i ’,-’.’no m l c- c
M o t i t e m  - ‘s p :ri c f- , - : -  - I - i,-y ~n c cy  c - s ’-n lc - , ’c- U - -n m m , f l ~~1
conf c,’rm on i  .‘ I s:  c - h  - c - i c - i : :  c - c m ’, s m c m  t , u i c  i e t d  cc-

Fn c- - ’in - f l m m s e ’ i c , u i  C, - -~ ’ u , 1 m ,

l i i i ’  fo l i un ’ . iy ’  ,u ; u , - c - ’ - i - , ;r c n  e ’ - , ,j , ]  I~~~; (nUn ’. - , ‘:1 1, - t he  r m i - 1 : c - c - - 3~~- -

m~ - n 1  0 c -n y  p u t c - m c t i : u l  c-’, - ~ S i C , ’,u t -  - :

1) !\ b c - m ’ , ’loned v. 11- -s s ’m os - I ’ ]  H,,’ ~ec - 1c - ,] c- n T  cc - c - cu p , :,t ], :
U~~O 0 : 1 1 1  i - n o - - , c - ’- ] ’  ‘ m l  c- n t  m o — I c - i c  Uc ’~ c - c ’ c’ , c - ” , ’ c- I ’’ ; ,

c - f i r -  ~ q c - s c - f c - , c - m~

2) Cot r id ors  h o ot , ] be o :o-~ ,,J .1 t o  i s  s’ $ -j t ’ c 0 , 1

~‘,‘ - u t c r  ~‘pp l i c 5 u t m o ì ~ c - t o o  ( c s - c m , c o m : s s m : ’ c ; : c - L ’ s , c- c c —
‘c- c - S . ‘ - u i ] r c s - I c . , ii :i t - , u r , i l  v,- , u c - r m r cm o - . :  - -  - c - i - I

r u - c u  , i t i 0 i ~ (i .e  - Cc’ ‘ic l ( ’ r n  m - : c u u U ;  ;,- “ ‘ I i  I c - c - s c -
30f 1 1, -~ct  i i’ s ‘~‘, .‘t d i  c - nc - i  no snore  t h e n  ‘IC ’ -]~ t c -c-’m i  \\‘ c-~’ l u
prevai linq w , t m  Is  m y  , , r r c - - m c s c - r t n , d u s t  c-i  c c - i c r ’

3) i~ .’e!c-i i m ’  c - m I  cv: t c c - U - c  S - - - c - o l d  I “ sc i m i ip l c e  c-i s-i
, - m - -d, ’c - ,’i ‘I s i c - f l y  fec -

ci) ,c, I I I ,
,, 

.‘ : ( d Of F ,

H cu _ -I i ’ m  c I - - c - ’ , c c - s  ( U r N)
ci c’~~- i ’ n  n ’  c c  c - i ’ i u c - l  ,
it ) ‘ ! ‘ m ’ , ‘ - ‘ c ’ ’ ,’ ’ . i c - , i ]
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1 ‘1

~

- - - ‘

~

- ,- -  - — . - - - --— ---- - -‘ -.“-~~~~~~~~~~~~~~
‘,, --- ,,. 4



f) turb idity (where spray irrigation of non-
proc’cssc-d food c;ops and dairy anima l
use of pasture e occur) , and

g) nitra ’e”s (where rapid infiltration is
US(-Id).

4) Groundwater and adjacent  water courses should l e
monito r ed to detect quality ic--vol changes.

5) lns c-ctn c - ru a n i m a l posts should be monitored to
minimi se n~m p o s u r u c -  t o clinea c - F? vectors

6) Vegetative ~over s shou ld be sam p led and an a ly zed
to det csrurinc c-oxic ’ su bs tance up takes

7) Gerietal sum ic-cc’ ~c- n-i atmo sctseri c conditions’ c-i - cc -Id
be m on itor cm u (c’s odor and ic - c is c -n c -c - c o n t r — , 1.

8) Land c - j 1 u O i I c - c -  l i on s iU - s~~ hou ld  be C l u ’ c i r i y m a c
to no t i f ’,’ th c - ‘- c h i c - c  t m ’ - i t  m c e l a i r m ci \\‘ “~I ’ t L , 5 ’ . c - -, ’l c - c - ,

being u c- c-ri • 5 :cnc n s , ~U’m o u 1 - I  ~, u ’ gr c - ph !c a nc - I c o n —
s p i c un c .u ’ ly  ] ‘ i , ’ : ’  -i , c-nd

9) l i c f i l t r , s t j u c - n  ( m c i d c  , ruc- : c - m v o l r s  c - n c - i  ( ‘ c c - h  s i d c m .  c - f
op in  c c - sn - U st  - , c - l d c- s- j~�ic -c: - i . S-.. f c - t  c c - e o n  c-ni
l i f o  r j i I ] , c -  cc - Ic - - u i - I  H’ n r u c - ’ c - c U - i ,u t  re ci clo- - I u’- . ~ c - s

Op-sm fl  ( ‘~,) c u V ( ,m yd “0 0

J ! i ’ c - l t I s  i—I ~i m c - u r s H  u i i d  Con t ro l s

Patho~~ ’ns .  The most seriou s potential public hu”~ul th ha:’ c-rd
resuitin ~ f m c - : i m ,  cc- -~ s tewate app ) i c c -  lion c - m m  I ho presenc’m of pa 1 0 - u - n ic
m i c r o — o r g a n i s m -cc : . p o t e n t ia l  c o n t , c - r , c - n , i t c - r u n  is related to t i m e  I o l b o w i n - c
CO nc-I - I i  ( :11  S:

1) Leaching c-n i norcolatton of untreated wast c-c ’.’aters
i nto q r e u n ’ i c - ’  i I~~r ,: ic - i sut ’ f c i C ~~ ~v a t ’  - r s

2 )  A i r -  hoc o ! ; c - f l :  p e t  by wind s ,

3) D i r t - u  I 1 1 ~i cent ict , c-nd

- ;) Contu -  U r o u ih  h~c- r v r  stcd c r o p s

.~~ ~ , a  
-

-~~~~~~~~~~~~~~~ _



Poten t ia l  cont c- mm c - ion  cc -n bc - control led by :

1) Prop er mc’c -n c - cic - t c c - e r ,t of second ary  t r e a t m e n t  proces-
ses to m a x i m ize d i s i n f e c t i o n ,

2) Add i t iona l di s c -  I icf - ’t ic  ii  of s econdary  t r e , c - c - n c -~~nt
plant e f f l c - o n t s

3) The ne ] ’ ‘ c - t i c - n -  u t i l l : ’ c- t ion of soil  c ’ c - nc - i  r u t - s o i l  mc
w i t h  ( i n c -  i c - l ’e ’r u i ’c  ( a l , rJ p a t tc o rjc -c c c - e m c , u v u ) )  c - s c - c - —
bl i l t i o s ,

4) The i s o l at i o n  of v,- a s t ecc- - c to r  su pp U c a t i o n  — c r - c - :
from p H Un -~c’ c- c- - s s i b i l i t v ,

5) The c c - u r ,  full ’: m m c s n , 1 c - c ’ c i  u se o~ ho - i  n - rn ’.-:: a cc- i
den sc ly  cov c -r  c -- i  P c - s ( f o r  zones  to c - u -  c - - c - i d  ,,‘ f l i t ;  - r i nc -
root c - c - c - c - c - -  cc - c - c - - nj  ha hi i - s  t ic - f o r  v e c t o r — p r  c c - :irs .~
c -ni  cc - c - is , sod

6) C a r e f u l ly  m~i n c - e u , ’d c -p  l i c c - c - i n n  n~c - c - : t c r n s to icc - cisc - ic -
t he  t i ; s c - i n~ of i j u c u l i  ‘ m , i l u c u i c - S  to m i r ~i s c m i z e  co n t c - c t
O c , ] u ( - c  t - , s m  ~ i c- c - c -  c - i l  U. n c c - c - c c - I  - i l  c - - f In W n n  a i i  i r e s t —
ing  cc-’c-Is ’ s  t n  c - t o m -j r n id - : i c : lum s o c - I  t r c - , u  i n c - nc-
C I I I  s ’ i c - c - . c’ i u ,’S

Toss-u ’ S i c - I -  ‘ c - u n n s ’m  . ‘Fl’ s” tI lt ic - ” ’  of h c - c - v y  r i o t -  is ,un: t  o t t ucm
p o t u ’ n t m c - i l y l u - i c c -  sc - i L: U- n  - c - s  Dy l i ; u c ’ ” ’ m ’  h - m i  c - i c - I  cci ’, ’ U c : u m~ C c - c c - c c -  c - ic - c t
115 ’ ’ c- O n C c - - f l t m , s t i u : i  of t b c se  n c - i l u ~~t - c - u ’’”s i n the  ] e : u c ’h~tt ~ - c’ o m l n t i t I , s h  U
p o s s i b ly  p c i t - I U c  ] m ’ - c - l t h  t : , s s c - rd  . ( i- - c - c - c c - i - -i n ’ ,’: of f l ’c - c - f ly  U s c - c  c c -n c - e n—
t i c - i t  on cc of u ” i  v c ’ i rE - Ic - i  I s  iii c - - I c - Icc - c - e m s - i - - c- ~c - c i  ye I ““n c- ‘ o s - c -  c- - I h i t  a m r
1, -c -v . M c ’i ’ i ’ o r i n  ~ of j~o’. ‘ ic - t ic -I ly  - t ’ u O c u ’ c - OUs  s m : l ’ :  t : u i i c c : 5 in  ‘ : oc c - t :  c - sc - c - I
J o  0 - \ ’u ’ i  u ’ SI c - c - c - t c m s  c - c ’ , hc ’v - - - ’-.’ ’ :  , r :-c - ’nic - - ’c- ’ -nd e d . E f f o r t :  lu  p c - c - - s c - l i t  t h i s
l u ( — t - ; i l t i ’ i l  h a s - - m d  sh o u ] c i  j n u ’lu ,ud ’:

1) St r i  nc - , c ’’ st ( ‘ont o] of in d u s t r i i  1 d i r  cisc - i c - en

2) P io p ( ’r  n - u n - - n - m e r i t  of s c c c - s : - t . u r y  t r e a t : , v ’ i ’, I
) u c ( u ( ’ c - Y  c c - S  hi inc -x i uuic -’ c ‘ j ’ f l c ’  - s c - i  I i i t s c -  m e n
i c - s c , v u l

3) l: c -:p c:  - c - t i e r  cI v c - r u , ’c I neU ’ , - t i v r  o ! i u ’ - s s s e s  m : c - i c i c
,i : n , l c - i -~~’ - 1]  c- m c - ’ o - i ; , P c - c - l u  l i n u , ’ t m  ~ i c - c- ’ l t ,
c - m m m ’ in m j i  c - l I l t  i c - c , -- - - 1 - e l i - .- - l u - i c -  v - - c - i c - c c -  u ,

~

- - -

~ 
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-~

aero h ic-a na ci-ohi c lagoonin g , algae lagoo ni ng and
reverse osmos, 1s for the removal  of specif ic  poten-
t i c - ) l y  toxic subs t a nces ,

4) U t i l i z at i on  of soils and subsoi ls  with f ine f i l t e r ing
capab i l i t i c - ’ :,  c-nd

5) Care fu l  w a s t e wut er  m a n a g e m e n t  to provide ha rves t ing
of v e c -j e t a t i -- u m s  a t  a p p r o p r : i t u  t i m es and to inc - c - - s imize
s o i l — t r e c - t n c - c - i s t  re :no’-.’ a l s  j j l ~ n u n i s m c i c - ’ i :n u p t a k e  of
toxic sub:t , - ’ i , e s .

Vectors.  Disease-c~ m r c - ( nq a n i r , c - l s  u c - ’ in sec t s (vectors) may
be c - ; s c o s c r c - c - c e d  ( y po ; c - d im i c- of s.c - - - c - , ’ c - ’ t ” - c  - s c - c - i  u ’ m ’ h i i i u  ‘s p p l i c n ~ i n r i  i s c - e i h o d s
c - n u t  r cere :c- - - c - I  a c -c ,’t c m m t c - , s l ~ c - o ’ I ,c , s- c-’ -~~~c- h-c - : c - - i d . The p r c s m c c - i : ’ - : c - - c t u r is
t h e  r ’ :O SqUi ’  o ar c- cl  th e- mo . -t du  cc- no r- st c- c - c-c s cc - o cc - s -  t e d  (Ii  5 : 0 c c - s e  iS \- ‘c - i h e y  f~ -c-ec - ,
a form of e m ’ ” - c - p l i c - i c - t i s  or s i c - e m - i  r. c- sic - ’} ’ ‘c - mr s. A , - - r ’cond i c - c - -c -s c t ,c-c rs t ‘,‘c c t c c - m r —
Ps-c -cc di nc c- se is l en t osn i r o : c - i c - :  , a I , c tc  r ’ c-I i c c f u : c c - t c - c - n  v~’l xch  i c - c -  t ’n~c c - s m - : c - t t c -ci
to w a t c - r m c -  Pr -  oc ’s-t or:  a t t ra ct e d  to ur .S: :CS a c m - ’t - ( c - - c- r tm cc-c -’ , ’ ‘, cy r - t a t i o c - :  A
more Os me -c - c s c s e c -  or— tc - o rc c r c -  ~l c sea so I s -c - ic - ~1~~s I t s - chi  stu ~~s, u : mci ~ s i c - c -  , u’ :  c-n ed by
pc- i t iuc -j u l a l  s o-u - i e s  ~ 1 wa ft- c ’ m , : c m d l l i  occurra i u j  ~n ponds ~ nd u c ; m ’ociatcnl  ‘, ‘:i th
c - im p r o p e r l y  c - - I o p m n q  or uncic c -j  -s~ ct cc- t i ter ,  -

These po ten t i a l  hea l th  ha c - i r i s  cc-n be prevented l - -y:

1) A t t a in ing  c - d o g -c - c - c - t o  pa thogen  removal  as  p r c v i o u :c - ly
out l ined ,

2) M i n i i n i s c - n g  i- c - n p — t e r m  pending ,

3) Cleaning and good md nc -ug em ent .  of open ‘.‘.‘ - t er wm ” ys ,

4) Caut ious  i n t r u c m c m c - ’ t c - o n  sc -c -f v - : - c to r— - c c - c c - i  n i  a n i m a l  l i f e
such c-s n loc c - ’ cu i t u — e c - t i n ’ i  f i sh  (C-n i s i h u c - - ; c -  c - f t c -  n ip )
and

5) Care fu l  u se o~ SC l ( ’ c t ( c - c -  in S e C U C R, c c  mc- a i c - c m c -  , - c -  c - c - i c - s .

4 — Site Di mn :cu c - c - s c - n f l  cc-

Thc s - n c i p l n t e d  s i t ’  s u r v ’ - y : c -  ; r  sen t  civ- r v l c - \ ’- ’ c of f t c -  c’coionicc-i l
sy m - l e c i c s  in  t ! i -  ~c- ,’P Cted s t n s .  c-~ ’ : f t c - ,- u c - ’ r i t datc ar c - vnc - liI ]- - to cic ,-c ri I t c - c ’
g i- - c -al C s i V c - r - , m : , , C i I t c - ]  e f i c - e t s  ~ f W - u s ; tP c - , ’iO’  i ;  P e a t  u n -a im ’ : t~ ( i s  h - r i s c - c  -

rc-lc -ti ”u Sc’n~~- ’ ot po t e n t i a l  e n \ , : o c - i c m : - - n t a l  -s- -u  ‘en crs - :, I -  f s u i  t h o  ~ i :” cc .

(5— 2 ‘~ 
‘
~
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t i ;  m - ’:l r o n m n c - , ’s t 5 s l  a s s e s smen t  of the selected s i tes  is given in
‘-.‘olun ’se V.

In most c: ses detailed i n f o r m a t i o n  on t he  l i f e  cycle and  spacic-s-
h c - ib i t c - ut ic - ’ :’; i ’ u ’ l -..c t i o n s - I i i p s  of donc - nan c -  species in  c - n  - crc- s is ncces~n c -’ r . ’
c - u  , - ‘ I c - i c e  ec - \-’ ir o m c - c - ; s e i c - t c - l  ~y s te n i s  , 11cr ’ c ;oc ’ i c -— e c - c c , - mc - cc- n c - n c - s  c m t c - : ’ u: ’ s ~-f on —
‘- c - t a  c -nd p u b i c - c  ~c-ci l it i e s  ( i s r t i c u I c - r~ y in the P , s s i c - i s  P s -c -er c - c - -c - i con ‘-icc - I
-5i r ea s) may  requ i re  d e f i n t t i o n  for a - : s c n p l € ’c - e  cc - -a lu a t i o n  c - f  r e c r c o t i o : c - - c -  1
r e s o u rc e s .

Based on the sr u f o r c ’ sj t i o n  :scs th er ed , the i ’c - i m c - e seles-tr d - c :  s to- ’ - , c - i C c-
a ~c - m : 1 j~~c - t c - o n  sit - c - ;  h ave  been r a t e d  c -n 1€ - c - rn  c - c - of d c - ’ s m r a  I c - l c - t ’ :  f u ~ r- c - - a -  a-c-i
use cu d in  eg~~rJ to th e dn,~-u’J c it 01 c - .-orh : r q u m m - ~~- - : c -- t -c ”  u-c - cc - c-~r, c - c - c - ,  c - c - ’ ‘ a —

-‘ c c u c - t s  I a s s e : - s m c - c - c - c - i t  according to curre i s t  f e - c - I c c - a l  c ’u idc - i i n ’ - -c - ;

The r c - t i l ’s c - i i s  sold ’,’ for f i sh  , wi l d l i f e c-” -ct c - h e i r  use ac -ct door :
nc - I i nc1u-~o j , s c c - c - m e c c - t c - 1  v a l c s -g r e ] 5 i t o ~~ c- o o t }c - - r  ; U - H- is !  I ’ r ’ m c - - f i c c - : s l
i : c - o c ’ . J uc - ]  “ c c x - , - \‘- ‘~ u c -  i r : f I u c - i , c - c c c ,  Isy the a m o un t  c 1  t (-c’t! ; :ica i i c c - f o r ; c - c - c c - t c - c s n
,c - ’, : c - I  t L - l c , c - I -c- c - c - ’  e c , t  q u c - l i t -, - ( S f  t~~c- w i l d J c -  -J re ’:  n rc - c ’ , c - r I s c - c -  co -c - I -cl Ic -c-

c s i ~~c- ’ c d  w i th  i s c - c u a a - ’ ! ” c - c- s : t  of t l - ~’ c - m u - ‘ , - o - , s  t - i ’ r p - - c t  t o  c c - c - I c c - n c r  \. 1( c - l c c - c si

h oc - c - I c - t n , c - c c - i  U m :  c c - r , c - : c t i ’ - i t ’ c - f c - n  c - i r s  in  u I c - n on c - s D  c c - c - t - l i~ ro cUoc- t c
, m m c - m : u : ” c - - ’ u s t , c - c - i o u c  of a c- , c - c - t c - - c - c’ le~ c-n . m C n c - c - len t . TI c - c -  1 c c - c - o r  e’5’ a iu a t i u i
i s— n - r  f i : -’h and ‘.‘ c - ! - c - l i t uc- c - m d  r cc r o ( i o c s s l  u ses- ; o c c - i y .

F T u l c I c i l -C — -/ I c - c - t  c- i c - t m  s - i t e m ;  c - i  e st i  m a t  c-c -cl uc ’( c (, -r c-I p c - i c c - r u  r’ for
t h e  ~-ro~ ‘ c - c - - u  -d i c - - c  -j u i  c - c -~ s c - c -  i c - c s  com ce r nc -,c- c -nd  sub j c - c t  a r i a s  I l ia c - need
( m 3 c u - m ~’fl t i 5 s L ( c d  - ‘ c - c - I c ’  c -n c’~~t i ’ : s , u cd c~n d o m  of p r anu c - I - . ’ for c - c - c e i ’ : cc : m m c - f t - n c - i o n .

no ‘ 1  t i c - ’  s c - c c  s ‘ac- -as  r ; u t ~~d as u n d e c - c - i r a } ; l c c -  it  t h i s  t i tu s ’ ; c - n - a c - c - c r, f s s r t  c-c ’
: 1  - 

‘

~~~ 
m s c i y  - ho- ’. t l : c ’ t  i i  l ecL- t  c - c - s - c - c - c - C  r ; s m tc - - - - c - :oac ; cO c - I t ’s -  r - t t i c - i  t c - i d p ’ c - i j ’ c - - I o

I c - - c ’ 1 1 : 1 ’ . l c - : s c - c - c - u l c - v  c - I l  cv4 str \ ’,’ :ut cc’  c - s c - m ’ l i c at ioc - i  ~ i l C s -  mu m - c -  I - c  r Cmcec - i ’cic - e I
c - m s  c~u - h - r  to cc - u i -  c - c - s - s - m s - s  s c - c ’-’ t h a t  e n d n m i j c - r c - J a n d c c - i c  s~- c -cc c-’ s c -re  f t ’l i s~
p l o t ’  c- oct  c - m s  c - c - c s - c - d u n c e ’  w i t , c -  f c c - , , ’ r : , l  c - u i  m~i c - u t e  p - :- l i c ie : .

E c ’ t i u c i  s t e :  c-f c- c - i ’  ‘and , i c c - c - u s c - e d  to t r u l y  c - s - cc i c -, i c u c -  t i e  c - c c e p t d ’ :-
l i t ’ , ’ of c- u t ’ c  S t - r  I ’s- S~ -ui us - c- c- ; c - c r  c - c c - I s l S C c :  O ’c Cv ’ i c - m , ; t i Q n : I c - c ’ s - t i c - -
( Ic -I ,  c - I )  u c h u i c c u t  c - -, ‘ c- c -c C o l I c - - i n s  i c l i - c - t i t c c - ’ I I n  I c - C c - -  TI~ d—I’. icr crc-c - - c - d c ,
f ; c - t~ -~. 4 and  -t I h - c ’ s -  m eon s u i t - , c - c - J - c - l y t u d u - t 1 -~

- c - h e  Lc -~’p c- u ’ c - ’ m c - c rut - d  F c sh
a m i d  G, ,u i se ‘ ‘ s t i l e  H -u  -~2 h ,n ’ - ’ ’ - ’ ’,,- ’ ’ - ~ ~i i c - c - f t  c - l u - c -  ‘ ‘ O t - . C~c - n i - u c -l1c - , t t :ss -
d c- f l o r e n c e  r e f l e c t i ’ l l  ~~‘ t  ‘ r t , , :;~ c- f o r  f t .  Ic - c - ” d  w i l d l i f c ’  s c - ’ c - I - c -c- • ~ i c - , c -  2
Pc- m m u n i - c -  u i s i s  ‘oi I c-c-h c - i c - - c -  J~1li ’ cm c - s t  : 0 - - E m i t , ic - uI ma c’ - ‘ c - c c - i s ’ t c - ’ l - .’ he
c -- o r >’ u c c ; e f ’ i l  if  ‘ , , s t i - m  c - c - c -  I s r u a c - ; t i t  l i t  l~~c - ç’ ,c r c - c -  i — i t r c - -, - ‘ ac - c- - ,~ c - -  d c c - i —
‘ m c  - U i  ‘ c - h - i y :-‘ r cod s - I t i 1 - t c - O u S s -  c - c - - i c - h -  : c - n  T Cr : 1 - C — 7 ,  w h i t - c -  t~’t e

“ 2 ”]
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4 2  ‘c - say need a more general s tudy ,  overall. Based on our jud gement ,
O u r  pr oposed sites would require environmental as cc -em-c-sment studies c-f
riu’jnitudes corresponding to low , moderate c-nd intensive levels of
~: f l - s r t  a s -  fol lows:

Low Moderate Intensive

12 4 18
27 5 2]
42 4 3 28

The California Department of Fish and Cc-cue - and of }c-c~ state
agencies are now compiling date, descr i bing e n v i r o n m e n t a l  r e l a t ionsh i ps
c-nd drawin-j conclun:ons relative to c - c - - ci t c, r  qua licy n c - c - n a c c cs rn cc - c - t as pc - c - r i
of the state—wide P sin  p l c - n n in g  e f fo r t . It ir m a s s - u c c - cc- d t h a t  a considera ble
a moun t of useful inforr ruatios ’c- will c-c f o r t h c o m i n c m  from the c - t a t e ’s s t u d y .
Their report:; are due for di :’c- r i ’t’ic - t sc ;n ic - c July 1972. R e c - s s s c c - s c : m o c - c - t s  of
the need for r c - x t r ’ c c  sic--c data collection and i nieru-uretaijon c- c - nc - c - r n n c - c - ; for
each of the pi s -pc- , cc-- I wc- n te ’,c-’, i t c ’ r ap I-lic -atio n situ- s m a y  1 c c -  n c - c c - I c -  c - i t e m’
these reports bccomo avai la  -Ic -

(—25
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Table II -G -7

ADDITIONAL ENVIRONMENTA L STUDIES

Si tes  Topics_for J n v e s - t i n

S , 1 ~~~, 27 , 42 1) Pro tec tion and/ or  enhancemen t  of c-’.’i l d f  I c
habitat in wood1~~nd c -n d cbc -i mc - ’ cc - rs ’ 1 - ,r c- a c-c-

2) Creation of ~c -’ c - ter —oi  i en te cI  recnc c - t i o n n f
opportunities with c c - u b l i c  c-eec c- - c- s.

3) Creation or euc - i’s a c - : c c -c- cm c - e cc - t  of fish a n d  c-’:, ij d —
l ife h ab i t a t  on c - g n i c u l tu r c - ’i l  I c - r i d s .

43 1) P ro tec t ion  or i m p r o v e m ent  of c - c - n c - e r  q u a l c - t : ’
for de c-c-i c-inc-ted bene ficial uses ic - c m’-lo u r c h s
and c-h-c- m c-nei s in or L’sc-r dc- i’s n u c -  a p p l i c - -’t i o:c-
s i t e s .

2) P r o t e c t i o n  or e n h a i u c e c c c - c ’ cs t  of nc -nc - c - u c c - n , r-c- - c m  c - I c -

c-nd c h a n n e l  c - s - I c - c - s I  ha~ t a t  s

3) Prot ect i -a n of c - r i n t c ’r i n c -j  g r o u n d s  used by
du chc-: , geese  c-nd  crc-nc m m .

4 1) M c - c - n c - c q c r n e m c - t  of app l i ca t ion  sys tem c-nd
opera ti on to q c  i n  opt i ic - t u ’s  bene f st  I~ u r i c - scsi  ri —
tc ’n c - i ’icc o~ c - c - s t  u c -r i n e  i n _ r sh  l a n d  for c - -,’ i h c - i i f e

2) P ro tec t ion  c-c’ improvement  of w at er  q u a l i t y
- in s i c - s i c - I c - c - ’  c -nd  c h , i ; c - r c - 1 c - -- fec - d e s - c c - i c - c - t e d

benefc -c-i~ l cc - - c- c-c-- .

21 1) C h c - c n u c - : m :  in wildlife and c -c ’s - t i c - c - t i c  v a lue : ;
t h a t  N - :  i cR  f r - _ sm ~ i - c -j e c t  i u n p l e n c - e u c - t n t s o n  c - c - i i d
th e  rc - f~~r - 1 ‘ - f  c -h r- c- cc- c- h ,~ i ’soe c - ’ o’i 11cc c - c , i ’ r c - u uc -c - c - i—
my  ee c - c c - - i s i s :  u t  l en

2) P r o t e c t i o n  s c - sm nc- c- sc -nc -  ‘ - u s c - c - c - c -c- in  s -t i  ( ‘u rn  f l i , c - ’ - ’ c c - ’aJ
a n - I  c - - c -~~~c- q m i c - I i t y  Icr  c - - c - 1 u c - u c nc - d  c - i c - l i e s  in
str ec- i ; m m ;  t i - l n c i t ’ r y  1,0 t : c - a  R u : c - c - : i c’u i s  P c - 5 ’ -

3) l’ m o t c  c t c - - ’ - : ,  “u f c--s , t cr  q u a l i t y  m a  R s i c - : s i n i c  I t s - o r
for u c -  C’ cc! s u c - 3 c i c u m , s O u s  s- - - ‘- - cc - .

- -
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Topics for In ,’estinc-tion

18, 28 1) R c c c - c - u s -e - i f  existing heavy recreational use ,
Ln vemc - tc - -sc - Ic - c - n c would h- ve to d e n u o c - : c c - t r c - t e
that a proposed project w o u l d  pose no un-
c-~c cec - - t c i t e  a - c - i c - n - i c - c  i m p a c t s  to these  uses.

2) Chauc er ,  in w i l ’b i ~c c-nd a es th e t i c ’  v a lues
that c - c c - s c - I t  h o r n  c o i l - c t  cu n p ic  ‘ s - c - c - c - o t t o :  c i - -~
the , I c - c c-c - ~‘ f t ic - e s - c c - c c - c - c - n c - s  c m  ec - - c - i~ t i c - c c j
re c c - c - - t i ou ia  1 c-c- ‘ c -cc - -  a nc - i  t he  s-u r i c - c - c - u s c -  l u  g con ;—
n c - u n i t i e s .

3) Prot oi’ - t i c - c  or improvcment  in s t ream f low
and  c-c-- c - t en  q u a l i t y  ic -c c-oa stal strec- i c - s  useful
to sal c - s c - n c - c - c - c f  f i s h e s .

( ,— —I



S c - t i ’  4

Sc - Icc -  4 is b c-c-t ed i c - c S u i su n  N-l r sh  in s o u t l c r c - r c m  Solano C o u n t y .  It
‘ :n ccu :rp cc s - s - U S  ! i -scuc - u rn o c - cd I s - I c - c - s r i  ar c-id p c -n t  of C~r i z : - ly Ic - c - I c - c - c - c l . i t  is  bounded
b y ( r c -~~z i y  ‘Ic- c--’ , h i c - n i i s c - n s  c - m .d Wheeler  I c - i c c - n d , l I - u s h e r  I c - n y  c -n c - I  M c : c - t i - c c - m n c - c -

c- i .  1 c - s t r  c - i t y  of the  l a n d  is r m c - n i u i t a i n e d  h-s - v r - - s su n cI  t o l n i  c- s c - c- s .
11 i s  1 - c - n O - s c- on G c i z z l y I s l c - ; . d  V” c l d l i f e  Area ( c - c - c - c - c - c - ,- - of C c - l i f c - s r c c - i c - u )  - TP-
w i l d l i f e  c - c m  c- . i s  operated c - s c - :  b o th  a r e f u g e , p r o c - ’ i d i m -ui food a c - c - c l  h a b i t a t
toc u m ” , c- ny  c- ;n c ’c ies of a n i m a l s , an d  cc - S a p u b l i c  h u c - : t s n g  (wc -~t e r fo ’,s’i) c-n d
u- c : ‘ c - .  - c-o n arc- c-  . T}-c-e r e m a i n d e r  of th e  m ar s - I c  nrc - c - ; is in p r i v a t e  ov,’r uc - c c - c - hi p
for c - c - s c -  c-cs duck c lubs  or d u a l — p u r p o s e  a g r i c u l t u r e — d c - c c - h  c lubc ;

The S u i s u n  M a r s h  ( 5 -1  ,500  acres) , wh ic h  i n c lu d e s  Site ‘I ( 1]  . 30(1
nc - c -  ~ s) , c o n s t i t u t e s  a l - a - - c -  1 0 of t h e -  r c  c - s c -  c - c c - i n - ;  c - c - a tu r - c -  I c - c - ’e tl , nds  in ‘i~ s 11—
Ic -c - i c c - c -  c-cnd t h u s  c - s an i c - c - p c - - c - I c - c - i t  ‘~vc - c - s O  n r c - - c -  c - u r ea  in  I c - c - c -  P a c i f i c -  Fl yw ay .
Vc ’c- i e r t owl  c-’u cc -pul - , sc - soi-s s c - c - ce  o s - t i - c - .  c - t e r,l to cnc - l c , ch -  coo ,ooo to 750 ,0 0 0
d usc - k c - ;  dunr , - -~ t he ;c - c ’c - sk c - n c - -  rs c ’sc - c - r  p c - c - s c s i . The f ’ c - c - c - c - . m i n  ~. t s c c - s h  i s  a p c - r U —
c u ] c - c r l v  c r i t ica l i s - c - b i t - s t  d c c r i r , c  - I c - ’ , - 5 c c - c - c - c - c -  ‘ - - i - e n c - c - c c -c c - - ’ I m s - r  c - c c - c - r s h  a r e - - s
c- re dry c-n of i - c - c - c -  q c - c - c - c - l c - t s -. TI: , - ‘ i c - c - c - - c - s c -c -r e  c - n c -  c - - t c - - h  l I l t ’ :  -~~ : m ~ c - i c -c - c - c -~ M r s- c-
arc’ c l -c - c i v i c - I  f c - n m  i t s  p c ; r c - c - c u i , i I c 1c r -n  in l i i i ’  ~~r - l c - c ; . T i c - c - -  Sc-i L ’ s c - i ; ,  ‘ i s c - c -’ c-c- c-
c- re d c- c - c - s c - c - n c - c - c d  c- s C la ss  1 pc - -em :  i c - i c - , .  c - c - s c - c - c - c - i c, !i c - c - i s c -~’v , w i l d l i f e  c c - n c - i  u ’ s - c - - c - c - —
t i c - n w a t e r w a y s  b y t he C - s l i f o i u n a  h c - u c - ’ c - ’ 1~~c - : i\ s t c i c - ’.’ c - ’, P l c - c - .

V e g e t a t i o n .  Ouce h c - m c - c - c i r e c 3  a n d c - - c  c’ c - u c - - t \ ’ — s-cc - ’,’r ’ n c c - I c - n t  s c - c - - c - Cc - cc -c-c- c- 
c - d r - u s ’ u f c - c -  -c i for t h ’~ Su c - s u n  M :- i : - I s  (R ef . 5 6) . Moc - :u (c-f c - c - c - c- Sc - - s - c - c - c - d es c - c - nrc -
f o u n d  in  in c - -- nu i : - I - o r ,c c - c - c d  c u n f c - n o d  to ] c c - - v c c - o c - c -  or l s c - q } i  a r c - c - c - c - s -. 1 - c - c - - c -  c - c - nc c - s c - a l l y
f i n  - I -  d . l’ c - f m ecc - c  - -pc - cc - c- cs c - c - n — c - - i - c - i , - : c - t c f i c  id ,is ( m o - c - e r i c - - c -  c -a l eas t  1% of t i c - -c-
t o t - i l  c - c - , ’  n c-Ui c - c -  i c - c - . 11c r ’ c - c -  pc -c - se  , c - i e  sl’c -ow c-c below ;

A p p r o x i m a t e  P e rc e n ta ge
_____ 

Co vr’i ed
Sal t  - c r - c - s r  ( 1~ u , c - i c h l i c - :  s -p l c  n - c - ) 21-
P sc -h l -c - - : c-c - c - i  f , - c -- c - 1c -~~oi’c : i c -  s- ic -  u i f l i s ”c - c - )  19
A l t , r - I c -  t - c - l c - u c - c - i -  ( c - n i - s c - s  r u h - u u s c - u s )  6
Tu b-’ ( : - — - s C - c - I  nrc - ) 5
C i t - i l  (1’ - :d c - c - s  c - tic - c -I ifoluc -)
P r- sc- ; I c - s  m , ’ c c - - , (‘,‘c- ’ c - i ,  c’ oc- c - s c - :  ps f o I l s )  4
F c - t — h - c - c - u  (i’- :c -  c : - I c - : -  i - , t u l  c - ) 4
R - c - l t c - c  c- i c - I s  ( J u n c s s s  i -H’  i c - i _ c-) 4
C u l t c -v a n - d  r i - - c- - ( : I o c - c e - i c - m -  s’ s.d -c - ; arc -)  2
Olney  - a l m s -  h ( f e c - c  c - - us of c - n - H )  2
8ca rd c-r u m : (‘ cu~ ’,’ps ’s c ’c - u c s s s - c - c - s m s p e l i e m c - s i s - )  2
Cu !’ c - ” , - t e d  c - - I c - c -  (c - c - c -  5 c ’ i ’,’a )  2
I t , - i c - - u ;  - - u r -  c-

_ c - c - ( f  c - i l  - -  m c - c - _ c- ‘ i t  c f ,, rui c - i )  1
D o k  ( P u , ‘x c - :~ u ,, ’ 1
‘i c - i l - . I , i u i m c - ,  ( i - c - i c - m s - c - n t i s  c - - c - c - t i v~~c- c- 1



The species l is ted c-re of part icular s ignif icance In relat ion to
c- sc -  ‘-‘ c - c c-c - - c - i c - a  duck population . Plants selected for food by ducks  we re
c - I - c - c - c - l i  b u l r u s h , of r ime  importance : brass buttons -, secondary in use
e u ”! c - m c h - r t i o n ;  p c - cc -k leweed , t h i rd  in overall use; and fat—hen , wsregrass ,
d u , c  k , c--s c- lu  c- c - d i s h , s i lve r - shea ted  kn otweed (Po lygonum ar gyroco lcon) ,
w , 1 low c-vised (P o ly g onur n  1c -p c - t Ic - i fo l iu ur .) , tules and cult ivated 1c -~u c -  10:’ ,
whO h were c c - i l  selected and used by waterfowl .

The d i s t r i b u t i o n  and a b u n d a n c e  of the various p lant speci es  c - r e
d c - c - p c -  ndc ’ c-c-t on several  fac tors  i n c l u d i n g  length  of time of soil m c - u h n c - e c - - c - u e n c e,
dep th  -c -I s-ubncerqence , c -m o u n t s  of soi l  mo i sture and  salt , so c - i  c r - c  ‘c - i c
sc c - I c -er , and cc-c- i r s -h  s a l i n i t y .  Of t h er e  f ac to r s  , tic -c one which  Ii , ;  s t ic - c
s i c - c - t e s t  inh l u c - u -nce  on the di str .c- bu t ic c -n of p l a n t s  is the l e n g t h  of t i c c - c- of
soil scib c-m , e r q n c - i c e .  A secorid c-sr ’: f cc - c c - or to the select ion of p - i - c - n t  rpc - e.c-
‘ s’ . thei r t oP  c c - l u -i ’ for submerg e -c -c eo is t h e  to lerance  of c o n c e ; c - t r c s t s o c c -  of
sc-i s ic - c th e  rae- I zone .  Tolerance to submergence separc-t-c-c-c- the m u s i c - s r
c - c - c - s c -  cc - I s  pi n t s  in to  two groups :  1) p 1 - c - n r c -  wh i ch  can tolerate lou - c- c - e r  s u b —
c-s ‘ c - c -  i c - c - ur ic -  cc - c - c c - Ic -  c- is a l k a l i  I s u ir u s h  , c- s c - c - i  c-c-c- ’ Ic c- f  cc - i t t  c - i l  , p i c c -k l cc - c - cc - -e - i  c - c - c c - c - i
bu ss bu t toucs  which  are found  in t i c - n  lower areas , ac - cd 2) p l c - c - i t s -  s ic - c - i s  a s
i’ , d t i c  r u s h ,  s c - i c - c - r n  ss a n d  f a t — i c - c c - c  c - - s c - c - c -  cc-h c- re not as c - :u brc - s r - r c- r- r - c --e tolerant
c- c c -c - i c - f t h u s  c - i c - c  I c - cc - c - c - so on h ic jhcr  c-c- c - c - - i c

A seconda c-- y fa c tor  in dot  c c - r c - c’i i n ina p ) -u uc- t d i s t r i b u t i o n  is tic - c c - - o i l
salt c o n c e n t n l c - t i c - c - u  - p c - c - i t i c - u ) -  n y  t ic - c-’ sc - c -’! sal t  c c ’ncem st r st io n  r c - - c c h c  -id
clur ;  c - c - c  the 5-pr in c- ‘ c - s c - I  c c - r i p  uu u c - s nc ic - r  c --  i c - n  the ; p l a n t s  arc a c t i v e ly  g.- cc--c- c- nrc-
- , r c - c - s s - e t c - i c - s q  c - c c - I. For c - l k c - l i  bc - - i ;  - c c - c - c , t h e  mo m’ t  i ; c p o r t c - m c - c -  ‘V - s - s c - c --u foc- ’:l foo-J
(c rops (seeds  c-re  e , c -te :i )  , s a l t  cc - c - u sc - c - c c - c l  r , t i o c - i s  of i c - c - c -s t h a n  7 , (~0O cc - c - /1
a l l ow  t h e  c M - s - c - es t o  c - s e  Ou t c - o c c - c -p r-c - c  :1 by c- c - c - s i c- c - c - p c - c - es , c-vh m c- c-- c o l c c m e c c - t c - c - —
t i c - u  u : - c - s I -o”c’ 2-I  - i c - o h c - c c - a /I c - u c - I c - i h c - t  c - u . -c -l f o c : c - c - u t i o n .  for c -u ood s - ee c -I  pro duc t ioc -c
ap p r o x i m a t e l y  9 , 000 c-u sc - / I c - sf t o ta l  c i i s r c - o l c - e d  sol ids  c - s  pi e f cc - r c  c - I . A c - c u p —
t ab le level c-; ct -n  ic- nc- -achieved if c - c - S c - s - i s  soi is -  r e n i a c -  c-c sub n c - r c -u c - sr ’d u n t i l  nc - id—
J c - i u s n - I n c - c , ;  I ioodi sc-a d c -r i n g  the p rev ious  f a l l .  SuI c -u se r  ~ence of the soil
c - I  c - - c -  p c - c - s -- c c - - c - c - c -  t h e  r c c -rm r ow t ic -  of p i c - k l c c - c - v r c - ’ c - d  , a m a - o r  space competitor ,
ac - c-ti I after n i k c - u l j  Iu u i r u s h  i s  e s t c u b l i s - h e d ,

One p i s  1t species was identified as a rare or endc-n-;cred species
ic - c - S c - t o  - 1:

Local Ha b i t at

( C i r s i u c c  I m ’ c-. ’d roph i iu i n )  Br a cc -ki s-h m ar shes  about
var .  (~s~ d r u .c- p h c - l u m )  S u i s uu i  M c i  s-h

I’ i s , c- e r i c - ’ c-c- . t-t tr ped bc-sc-c - - c- cd stur-ieon :~~r c-  f ound  c - c - i  tic-c I— c -yr adj c-—
CC c - s c -. 10 t ’ i t ( :  4 . TI c - - c - c c - n  c- cf oi n c - - i c - c - c -  for s - t r i p o d  c - c - c - s  I m , - c - i c- - t c - -a 1 ,000 ,000
, s c - c - ’ m l e c -  - i d - - -  a c - c  c~ 

— s i c -  lays c -r d  0 c c - i - s  w i U c  -c - c - s o l d  of . P f i s h ,’s u i s ; l e t —
dc-i ’:, H s j c -  c - t i c - : c - n s s c - e - c - c -- of s ai n i o n  c - - c - i  m : I ~~~P , e , c - d  - - c c - c  t i s i a ’ m ;J ic-

C”, 
- 

_____________________________



the bay s c - c - s d c , - c c - n e - i s  adjacent to t h t -  c-~ :e . A c-c- c - ic - rn - c - sc - c - e r  I i s h c - - r y  I s
found in the  N t - ~- c - s c -ec- ’um a S lough  and o the r  a reas  s f  fre c - - h  w c - c - t e c  . A
partial list - - f  w c - r m w c - t e r  fu c - c -h may  be fc c -nd  in Tul le Ii—G—3 . Suisuic-
Ba y has a s c - l t w s t e r  f i s h e r y.

The California Protected \Vut erc-c--a’1-s Plan classifies Su is-sis Marsh
as Class -  J c - t u  i c - i c - c - I  buss  waters  c -nJ  C la s s  I tic - c c-cc -on \- -at e r s . The ~- ic - uc -
a lso recogn ize :  Su i su r i  Bay c- c -s a Cl a s s  I s c r i ped l s c - s s  f i s h e r y .

Wi l d i c - f e . S u i s u n  Marsh  is  a v a l u a b l e  w e t l a n d s  h a b i t a t .  Tic-c
number  of pc - c -v - a te  duck c lub c -  and c - he  ~--resence of a- - st a te  c--,- a t c - r f oc - ; l  area
at tes t  to t I c - -~c- abundance  c-i -sc - c - c - c - t e n i u s b  s c - t c - r f o c - v i  c -n t h i c  c- re : . c -c c - c - dj c - c - c - ; , t
h ay  h a l u i t a t  is -  c- s i c - c -n i mp o r t a n t  a c-c- a I uc - r- s. Ii  5, -c - c - c - c rc - s for d i s c - c - s q d c - c - cc -c- c c - c -  c - c c - s c - -  c - s
a r e s t i n g  sO c- I c - s c -  dabbl e rs - SoIc -i c-c- -c-c- C o u n ty  r c - u n h c - ;  in t h e  c- op 10 cc s u: - c -  s e c - c -
in C a l i fo r ’ c - i c ;  in  h u u c t e r  h~c - - j  ~cz d e c - c s  an d  gec- se

The larc c -c - ,rt populatcon of c - s c - ’ c - c - c - r j l e  SJ -c - s c - c -  s - p c - u s c - c - s  in S u i c — c - c n  \‘ c - s -h
c - c - c -  pi n t a i l  (d c - c - c - d c - ). A c - s c - c - r i c c - c - c  c - c - ’ i d s ; c - c - : :  , c-c - c - h ard  , - f- c- -c - c - i c - c , c- c - s i  c - c c - - c - : --
w i n -c - c -c l  t ° - c - u l  c - c rc-  c - I s o  c - I -s c - c - c - - c - s c - c -  c i i . :  c - u ,  - c - c - c - c -  c- - - c c - c -n c-~ c - i .~~-c- . i c - u  Cc -- i l - -rn : , --
I ’ i - - c - c - c -c - - ’d Ou t r- ::. .y  c- P l c - n  c c - c - - c -c-c- S c - i c - c -’ - c - c - c - I :  c - c (idc - c- s s I j u i i u c - cI  c - c - :~~c
c- nd c-c - : L l a c c - — l

l’h ’- - S u c - c u i c  M u c -  sh c-ni-i c - c - t c - c  cc - I : s ’. - ar e c - i c -  c - cr c -  - - c  c--y c - c c - - -  n r c - - c -n ’
s - - i c - c - s rc - l , c -~ d , s - - c - c - -  c O- c - l  c - c c - i  n c - ,r c - is  c - c -  , n ; c c - , I  c- c - c - c - b - c - t n .  cc - c - c - c - p’ - c -  - 

1 O i l s  c - c -nd  c - c - - a r c - s c - - i s ,  c - c - - c - c - c - - c - - c -  c- f c -~, c- , - :l: in ‘ c - ,  le i c - — c ;-  o .  c- c - I c -ear  rs-
i e  c- Ic - o i c - c - n c - c - c - - c- i n t i c - c -  c - c - c - s r s h  a c - c - c - c -’ - ~~

‘ c - : ’ c c : c - l c - c ! - , - c-n c - c - id  c- c - c - c -  c- ,c - c - -r ’’
M u s I , r - 1 c -r e  c - c - s c- c- c-c n - -n c - s - - c- c - c c - c - li . ‘ . ‘I ’i c - c-  C c - I c - f  ‘ c c  c - - c - u  a c - c - - . C . ~: c - c  - - red
5 - pc - c - sec - c -  l i s t  i c c - (~~- : ( ? c : :  one c - p c - c c - i - c - ; c - . I s c - c - i ,  c - c - .  f - c - c - c - i - I  . i d l s P c - c - c -  -P

P c - - c - c’ c - e s  c - - t ~
( R e - ; t  c- c - r - au :  - c c i s c - c - c - c - S ’S r5c - ‘- -i jv c-’ c - ‘ c .  s) F c c - c - i a  c- c -qer ed
Sc- it c - c - c - c - c r  ;id- 1 i , ; ;  c - - c - :  t r’ c - c - :  c-— c

The c - c - u t c - c - c - r s h  c - s c-r’ : - c ; t  n c - c - u s e  ic -  c -c -n c - n h - c - h i t - c - c -  of b c - c -c-d c-c- h , cn d
c;c-i t nc-arc-dc-es - M sc - c - h of i t s  cr i~c- i c - c , - 1cc- 5 : f - s t  ~‘ - c - : ,  ‘ - c - c - c - c - s  lost  c - c -  i~ c -p  fil ic - - - c - c-
r ’ n s i  d i L c - i c -  ‘ c - O i l  ( ‘ I c - c - . ‘I’his c - c - c - -  c - c - c - -  c - :  , i c c 5 i r c - c - c - c -1 cc - c -  t ! c -~ , t  c - c - c -  cc-n uc - s - c - i c -
\-~c- t i c -  - 5 c - c -  s i c -  i c - c - i c - i c -  c-c- -i c - c r

Sola c-co C’c- c c - u  i t c -  i n d i c a t e s -  t i c - c - c -c- Su i c - - c - c -n ~ 1c - rc - - l s  i cc - c d Tvlontc- - cu . c - c-c-
S c - c - c - ’ s c - j~ c - c s - i  ( c - s c - c - h - i c - a  P P c - u ; c - c - l i c - c -  c - : c - c ’ i u l : l c -~ - - i s c - - c - - h c - i e (’ c- ; t i c - c  Cc - l i ’ c - r c - s - c -  Pu ’--
t ec c - t~’ - s l  c-.’; c - i c -  rv c --j ’s I ’ la n -
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[lu S ht it
Long- ic - c lu ed marsh  wren
M o c k i u c qb i r d  -

Lo cj ger ic -ead shr ik e
Ye I ic -’ - . c - i c - r i - - c - i t
v ;c-ster ic nc -ea dow lc -rk
Red c -vsn q ed i - l a c k c - i r -,l
Brec -c-’er ’ s lf c-s c-P bc - rd
110cc-se f i n c h
Ac - c - se c  - -- c - c - n q cu l d f in c h
Rufo ce -: - ’ r c - idc - c i  to-:. i c - c - c
S, c - V c , c - c -c c -h s -n  c - c r ,  v
S on si, c - c - ’ - :

Su m m e r  ‘ c - c - c - c -c- or — 7 S~~CC1 c- S

Bl ack—neck ed  s t i l t
A l l e n ’ c-c- h c - u m m i s s ~j b i r -  1 (poc - : c c - i h l y res iden t )  2/

rc- c-: i n c ; b c r c - i
ic - - c - r n  c-c- t I c- c-,:
C h I t  : c - w , i I s - c-
B c - - o c - ; c - c - — ’ h u - c i c i c - c -i c-ov :l-c c - c - I
i - J our  c- c-”~ c- c- ( c - , - € - c -  - i c - c -  I a t c  Ju l y c-c-i t, J- c c - c-c -)

Vc-’c- c - c - b r — c -  \‘c s -c - t i - sc -  — 63 c-- cc -c - c - i c c-c-

Com c - , c - - c - s c - ,  loocc - (s- -c- c-p c - - p - cuc- c s c - ! c s ’) 2~~
h o c -  i c - c~s 1 c - c c - i - c - -  (c - c  Cc- i c - - c- ona 1 oc - sl y) 2
I c - c -rc -~~ - c r 1 - i - c
‘c-c ’c- ’ t u ’ c -  cc -  - c r e b ~ (o ’ c-c - c- s i on aj o c - s Ic - ’ )  2/
\~-. c - s c - t i -  p c - l u c - i c - c -  ( 1 c - c -  n I l ~l c- - c - h a s  sc - c - I  as  a nc - lgr c -  c - c t )
Doub ic  - c-s c n c - c - c -  c-c- c - s - -c - c  c - c - t (c - Cc -cc - S j O c - c - ül ly  seen ic - c - S U f l i f l c - c - s )
Vc-’ls ~ c h ic - c - c ;  c- -c - c - ’.- in
Ca na d c - u  c c - c - s e
W h i t e — I c -  c - c - c - ~t ed goose
Ross ’ goose
I c - ’ c - 5~ r c nec-v - c - c c c - c : , o

C r c - c - - c  - c--~c - c c - , i -  c - c - - c l
I a  c - - i p - c - c-

Wo c - - I  c - I ccc k
C’ s c- c- vcc -; ha c-k

‘ - 3 ( 1
R i d ,  u — c - - - :  ic-i c - lw - P

c c -- cc -p
L en- , : c - j c c -  c - c - c-

(~~_ 3 2
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Common goldeneye
Buff lehead
Surf scoter
Hooded merga ic-ser V
Common mer ga nser 2/
Red -breasted mer garser
Coope r ’ s hawk
Sha rp -shinned hawk (inf requent)
Rough -legged hawk
l’er r uginous hawk (i c- c - frequent) 2/
Peregrine f a l con  ( i n f r e q u e n t )  2/
Pigeon ha wk (infrequcnt )  2/
Yellow rail .~/
Long-billed cu rlew
Greate r ye l low legs
Long—b illed d c- witchc -u (possible rn i cc -rn n t )
Common snipe (c-c~~s c - : i i s I e  r çc- ~ c - s j e n t )  2/
Western sandp iper (possibly migrant)
Least sand piper
Dun lin
Ring—billed gull
Mew gull
Herring gull
California gull
Cla ucous gull
Bona parte ’ s g u l l  ( s t r c - c - y c - ;  noted in suc-nmer)
Yellow—shafted flicker
Red-shafted flicker
Say ’s phoebe
Tree swallow
Bewick’s wren (s ta tus undef ined , h a s onl y been observed

in wic-cter)
Rob in
Hermit thrush
Ruby -cr owned kin q ie t
‘Water piplt
C o d - s r waxwi i-c- cj

Northern sh rc -k e
Audubon ’ s warbler
Tricolored bl a ckbird 2/
Oregon ju ic-co
Whito —c - ro c- ’ned spa rrow
Golden-crowned spc-lrow
Lincoln ’s sparrow

,—.
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Migrant  — 33 species

Blue -winged teal  Western wood pe’Nee
European widgeon Va ried thru sh
Swaic-c-son’s hawk Swainson ’t thrush
Black- bellied plover Orange-crowned warbler

Sem ipalmated plover Nashville warbler

Whimbrel Yellow warbler

Marbled godwit Myrtle warbler

Lesser yellowlegs Townsend’s warbler
Spotted sandpiper Hermit warbler

Wil let  (seen in la t e  July) MacGillivray ’ s warbler
Pectoral sandp iper Wilson’s warbler
Wilson ’s p lc -c -I c -rope Ye llow—he ad b lackbird
N o c t h e r  c - c - p h c - l c-c r sc-spc Western t a n ag er

Ruf ou s l c - c - r c i n i n g b i r d  B lack--headed gros lc - ec -k
Tr a ih l ’ s f lycc - st cFsc i  B lue grosbeak
Wcs bc- r  n Fl yCc - ;c - c i~c’r Vesper sparrow

- - Fox sparrow
~~ aranl ’; -- 12 s~-oc’e~

R e c I — c - -- idou l2c - c - cu  h c-- c-k Summer  t ar sa g er
Cc -c S p L s i s  terc - c - Lesser go ld f inch
I.onc - ;- c - c -s c - c - d  owl Grasshopper sparrow
(‘c - c - s c - ,’ Purpl e m a r t i n
Roc k c--~- c - e - c -  Sage t icr a sic-er
I’ic -irie ic -Ic -c-on White—fc-ccd glossy ibis

( s - pccr adic c - v i c - c - c - cc -c- v i s itor )

MAMMAL S 3/

Broa d-handed mole Beaver
S c-is sun s-I c-row R ed —b oll ied  h r v est  c-c-souse
0cc -c- a te c - d s rc - c -’c-v California r- cc-c-do-~’c- i c c - c - c - c - C

R ac c o on  Muskra t
1,oc-cc --’t a :J ed  weasel  Norwa y rat
Min k  H ou cc e mouse
River ot tc -r B la ck - - t a i l ed  bc -c- re
St r i n ed  :;kunk Audubon  co tt i -u c st  c - i l
House  C c - i  Gray fox Crc-c-re)

Beccbey ground squirrel Badcicu

Botta pc -c c -c t gopher Bl c - -c l c - — t C f l C c - i  dc - c -er (i c r r c - — h d s
1 c - u ’ c - - c - c - ”- e C c - ,  (v ice on i s l r c - c - c - c - )

NOTIS :
1/ C O i c - c i c l i c - C i  ‘c - c - c - ’ bc-c-If F,. M d l i , Cc-I c- c- ccrn ia Dept .  of Fish &

2/ S t a t u s -  c c - c - - c r c - - c - i c - ,

~~~
- ‘ Ti-i c- c- c - s - t  do er not  in c l u d e  l s i h : ;  c - i c - c - C  c - r u  10 possiL ’ie c - c - c c - i - _ e s -  -

- -——- — — -~~~~ —- --‘ —



b c - n r c - i  c - c - c -. Tic -cr c c-crc extremely good st ri ped bass , sc - inc - on and
sc - c - c U~c - - d f c c i - ~c - ’ - s  s- ir r o - c - c c - / i c - c -J the site . Soc - c - c of the  best duck h c - c - c - c - I i n g

t h e  - c - t c t e  —u c c - c c - r s  i n t i n -  r e g ion  ob and about the a r ea .  Gr izz ly  I s land
I l - I ’  i f c  As c - - u  i s  orc-e of the m i j o c -  publi c h u c - c - t i c - i q  c-re  s in t i e  s t a t e . The

out l - c- inq a r c - c - s  c c - c - c -  ic - c -  use P-c - p r i v a t e  h u n t i n g  i c - c t e r e c - t ’ c  . The are a  is
cc--c- - - - 1 1 c c - c - f  In- c cc - ’ c - h-  l i f e  oh - c - c - v a t i o n  due to the c - l - c - c c - c / a c - c - c c  of n o n — g a m e  as
v ’ c - - I i  c- s gac - c - :e  c- I c - cc - icc - : . P u b i c -  po~c-’er c ruis inq  c - nc - i  c - c - c -  h icu j  are inc -por t ant
c - -  c - i c c -u  hoc - c -  c - c -- I c s ’ c t c e s -  i n t i c - C c - u c - C ’c-c- . The a c t u a l  rcc c - re c - c t ion  c-i c- nc -and ic -c - 1969
was  about  i i  , U u O  u c - c - - r — d u y s .

~ 2~~- i c - c - l c 1 o n s 1 d e r c - t i o n s .  The outlook for tic - c f u t u r e  of S u i s u n
Mac -  slc- c-Ac - il l i c - c - c -  — c - c - c - c -I ly - i f f e u f  c-h by s a l i n i t y  c h c - c - : c - ; e c -  . Red u ced ou t f l ow
t o the  es t uc - c c -  y c--c - c - Il  i n c r ea s e  ftc r c - - c - h i c - c - i t y  of t i c - c  c- ’- c- t c r  c - u r r o u r c - c i c - r c - c  t he
mars -h . P r e d i-c - c -s -c -c - c-s ind icate  tic - ci t p o ly h a l i n e  wate r s  of 18, 000 n c - - c / I
‘ s c - i l  ncove u p s t c -  c-c-c- c-cs a c - c - f a r  as  l l c - r s c- c- cr  B a y .  Tic- is c - c - c - C c - c - c c - c - S  th~, t for a l - - c - c -q

~ Ci1O c -i cc -e l i  ye-ar  u- c- -er 75~~ of c - Ic - c  n c - c - i rs I c -  ‘c - c - i l l  be i c - c f l u € - c - c - c e J  lu l ’  s a l i n i ty
levels  c--c- i fl c - i1c - s c - ~c- c oncen t r i c - i c - c c - s  c -c -Ccc - ir r i f l g  now o c - cly  fec - a short period
of ti c - c - c - c ’  on the c--,- e ’c - t e r c - c -  c/cc-c of the n- c - r i - h

Flooding of marsh i c - n / s -  c - c - c - t I c -  v ,a ’ er of I c - c - c :  c-a c-c c- cl salinity will
m i c e  the  s-oil s~-c - u l c -  c c i ~ y l e v e l .  -‘u cc-i l ~3i~ c - c -  c - - ’  c - c r ,  (or ‘I c - c - c - c - c - 20 , 000 c - c - s q / I
d u r i n g  the \ Vc c - / c - c ’  f l c cu d ic - c - -c -  per io d  v-c- c - I c -  c-ce- c-n c - c c -  ~c~c I e  -;c cc - i c-” -c - -c - ld
f l o u r i s h  to the  d e l r i c c - c - c - n t  i-ui c- b c - c - c - I c -  i c - u l r c - c - s h ,  a :c-d - -, Pc - c -  c - c c - c - c - c -  c - c - c - l ecc-c-c i
by wat crfo ’- - - ,’l c - or  f tc - c - c -. M cciii ( P c - f . c - s O )  s - t c - t es , ‘ c-i c - d c - c - S  a l t e r n 5 c - ’b i v e

vc- t n r  s u p p l i e s  c- - s .  h - c  des- c- c- c-pod c c - c - I c - : c - i h ; c - 11c - c -~ I s -  t I c’ c - c - c - c r c - I c -  sy stec -Tc - c -nd
i n t e n siv e  us - r c -  P c - sc- - c c - c - c - c - q c - c c c - c - - c  t c - c - -c - c- i c -~ - c - u - c-c- are s c - nd ’  r t c c - c - c - n ,  in  the  f u c - t c - c - r r c -  c - c - d y
the cc- ni n c - por t - c -  rc - t  c - cr  c - c - cc - c c - c - c - i cc -  L c d  i c - c - c d  c-c - ‘,- ,- i l l  hi - as — .c- c - I c - c - l h  cc- to c - c -  t ic - c- fc c - s - i .

it  is p c - c - c - h u l a  I Ic - t h- a t t he  c- - c- i cc- c - - c - c -- :l p o p u c - l i c - t r o n s  c - - c - i ni en c- c - g c-I t h e  m c- c -r~c - h
wou ld  d ec - bc - c - c - c -  ic - c - n u c - c - s b c - r  - c - c - t i c -  t ic - c  d ec l ine  of good i c - c d sources.  As c - c - C
a — ~- a i l c - ’ b i h i t y  of w c - t l , u c - c - du in (‘a I i : u r ~c- i a i c - c -  expected to dec-c-c-ease, the loss
of c -n y  marsh  ic - c -nd h :cb i ta t  s o c - Id hi-’ s e r ious .

This area provides  an o p p o r t u n i t y  for the  b e i c - c - - i i c i c I use of
t r c -  ted w a n t c - c - w s t e r . Tic- c d i lu c l  sc - i  c-f  ‘he encro c -c -ch’c - s c - g  s a l i n i t y  would
m a i n t a i n  or n r c - r h s p c -  O h  c-c-ce (-n c-c- c - , ]  c - c - ca r s -I c vc ’cc- c - t a t i o c - s  such as ;
b u i r u s i c -  . A specs t i c  water  us - c- s c - - i c - c  dc - c - ic  v~’oc c- ld be requ i red  for nc - c - s c - cc qc ’sl

- c -  i l  1 c - c - i d c - .  C-c - ic - r d i c - s s t  c - a c - c - of a c - c - n c - c - c - c - c - b  t r e c -  c - cd  c-’.’ c - c -  I c c- -c- - c - I c - cc- a~ - c - l i c - j~ ion
c - c - c i j , t r - r r  c - i t c c- t f l o e - h i s - c - c i sc - i c - - ;  t i c - c  f a l l  of t ic - c -  I- ear c - - I c - c - c - c - i d  be cc-c -c-

c- I c - c - c -  . “ I c - c -  1 c-s -cl of t r c o t n c - e i c -c- o~ t ic - c c - c - c - c - c -  - c -evc -’c - c - t c c -r would al c-o ic-c c- c-i
cc - c-c  C- c -- c - cc - r I ’  ( c - c - cs -  dc - c -  c - L i  c - c c - s

C - c - h f o r c - c - c - i  F i sn c - u I c - ( I  ‘ nc-C b io lc’csi i c-ts , as wel l  as n c -any  o the r
- c - i  s c - C c - ’ -  c d  u c - r o c- S c c l i - . c i”  ‘ s c - c - c c - n t ”  t h e  c r c - c - c - t i c - c - .  c r n c - s c - c - t r n c - r i c c ’  c-c- c-cd

Cc -  h c- ic - c - c c - c - i c - c -  c - f  c - c - c t  a , j c -  - c- - 1- r t vh  c -n d  c - ,  c - Id  L i ~c. Pre it 1- c - c -c -
c - c - u -  c - c - c - i  c - i c - d c- c - f t c - c  . n  C - X c c - - ’ h C c - c - c -’ ‘j c~~ 1 c - U c c - d t , i c - c r  t i c - c -  c c c - : c - c - f c - c c c - c -i u s-c  of



tc - c - c - tecl w a c-c - c -, ew c - .t e c - -. The expected effect s  of such w5 c - te r  on ma rsh eco l ogy
a c - c - h  on recrc- tional use should be investigated and carefully evaluated iii
r c - f c - c -  once to -a s y c - - t e c - n  of app l i c at ion . In add i t ion , the  e f f ec t s  of w a s t e —

c-’ci t er app i c - c - cc - b i c - c c -  c - c - c - water  q u a l i t y  ic -c - tic -c area fro m An t i c - c - i c -  to ftsn P - blo
Ra y would c- c- ec U 1cc-vesti ga t io n .
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Site S

T h i s  site con sist s of two d is t inc t  P- c-t n . The Ca p ay \‘al l ey
c-c- i t .  ( c - cc - icc ’ C’-reek il o c - ’,’ir c - c c - throu qlc ct forms- the western portio:c of t h e
-c -re . This  c - r e - i  is in the i c c - w i coast range mounta ins . The second
j c - - c s c - : i o c - s  of Arcc c 5 .s in  the Iacramersto Valley ac -c- I is bouc-c-dc-d by the
Cc- pu’. ’ V c-uiey , Colusa Basic - Drainage Canal , Cress Ca nal , N a tom a  s
l b - c t  bIc - sc i c- D c - c- i c - c -, and , c-’-’i t l c - t ic - c -  c- c-- c e i t s o i c -  of the Woodland nfl -c- c-c-c-i c - i c - h
i c-c c c-c - - I si ded , flaliforc-c-ia h l b - b w c -y 1 d . f ec - c - c - t i c - c - c - s  r a nge  fr i - - cc - c -  31’) 1 -et n
t i c - c - c A c -  c - c r c - c - n  has -icc- east c - cf  c -he Sc- c- t~c - f l s e f l tO  R iver  and Yolo Bypass  to
3 , (c - :-c- 7 feet at 1cc- ry cs sa Pe ck c- c -nd i f lue }Li dg cc -.

~~~aetc-t~~ n .  The lower u le - - - -c-tion s of Cc-pay Valley are aqricul-
t i c - c -  c- i  area s , p c - c -  or nic - c - i c -t ly  o rc h .c r - c - !s  . The sloises of c - he y u l e ’ :  arc c - c - c - up -—
pod c- c- s i c , r c - c - c - c - ’, c --d  cc-c-- er typo c-ic -cl a r c  c-c-’e - c - f i c~a 1ly oak - si c -  s s l a c - c d c - c . 131cc
/55 :- c - s c -  is  c- v :ou c - i ] and—chup ar r cc -l h c ’h c - t a t  (oaks  c-nd d c - a t - a r m ] b r u sh ) .  Tic -cc-

‘n c-c- n h c-lls c - s . d  Sacramento Valley land s- c--vhich compnic-;e tic-c re in .
- c f  c - c - c c -  5 cc- c- c-c- c c - c --c- -n cc i l t i v a t i oc - c -  or c - c - c -  i n  p a st u r e . J’ re’cl u c - c - c - s i c - c i c - n t  crops
i c - c - 5 . c -  c - c -  b e c - s c - c , tons -c -toes , a l f a l f a  - su c c- -r  b c - e t c - c -, c-nd t r c - ;  fc - u i t s  c - i c - i l  r s u t s .

b c - u , c c - d c - - c - - c - c - c - i  j c - -d p c -c- c-~~c- iIu c - _ S c - c - c - c c - c  p l o t s -  c - - c - tuGs - c  c - ic - s - t i c - bc - c - t i c - cc -s
i c - c - c - c - I  c , c -~~- 1 - c - c - c c  c- a r e :

Plant Cornmun~ y

(I c - i !  c - l i  ar i a  ~c -1 ur i f l or a )  A c - c - b . c  c - c - i  -c -f Foothill c-soc-c-u/ic-ri-
A dobc-- l i l y i n t c - r o c - c  fe - -t I c -  i l l s

belo ’c-v 1 , I~d0 feet

(Hes uc-rolinon bmeweni) I c - c - c - c- - - : c r c -  c - c - I  c - c - n c - c c - ’  F o ot h I l l  vc--ood lac -c-d
grdss~’ or brush
slopes , t c - r t l y  Chap ai r a l
shaded at icc-st
partly c - c c -  : ;cc - -rp er c -t i c-c -e

(C o r/ v i -  c - c - c c - c - ,  palmat c-c-s) Alk aline overf Iow Vc - ll0~ g r a s s l a n d s
ica nd  c-- s

I-/i c~ ‘ u - c c - - . ‘l’hc’ Sa cr arc - c - e c i tc - ,  l I c  k - er  c-nc -i Cache C r c - c - - i c -  c-ire ti c - c two
c - c - c - c -c - - c r  c - c r c -. - - - - i - i - led i n  c - , c - i : s - i t -c - - . ‘ c- se c - c - c - c - c - i t s  c - t i -n c -  -i t I c - c -  c~~c-r ~ c c - c - cc - ito
c - -~u ’ - r - r  i c -  t t c ( -  c - c - c - c -  - c - ’ ic - ’c -  roc - c - t c -  Ic-sc k~ n s- ~i c - fl Oc - c - c c - c - cl s t c e l f c - c - u c - - . It  i s  es-t i -
n - - : - --- b c - c - i - c - i  i c - - C c- c - S I . - , i r s - - ’  s c - i , ;  cc - i “ 1- c-- c- c - r n  ‘ c-~c - c - ’c - -1 the  Ec-~~r~~c - c - c - e c - ’ L u c -  b \’( c-

l ’ c -  I - - of - c c - )  t i c -  1 . / a c c - cJ € - r - - d  c-~ - Ic- cc t i c - c - - s c - c - ; - s n J  s c - I e i - l h c - c d  s c - c -c c -s— is c - c - c -
- ,  i s ~c - c - c -  - I C ’ ’  i c - I  - C i- -c - c - c r c - c - c ’ , 0 h i - - c - c -’ -s  c - h , ‘- icc - l i to f ; s . i c - r c - u c - c - c - c -  c - f . 3 1
- c- - - u ‘,~ -

~~~i”  ~d , u  y . I a c -p - c - - c - -  - nd a ‘- ‘, - s c - i c - c - ’ ’- c -v -i  I c - s c- c- r e c i c - c -  c - I c - - c - u  Ic - -c - c - c - i d
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i c - -c- the nc -c - in s- I c- c-c-c- of the r iver .  The California Protected W a terc -c- ’a ys Pl c - n
cl assifies c -he  S.-c-cc-amento River as a Class I salmon , steelhc-ad , c - c - t r s p c - - c i

i c - c - e r i c - a c - s  st c -c-d and c-varmwat~ r fisheries waters. Lan - I- c-- and c - c - c - c - l i —
mou”; i - ac - nc - c -  c - d i e  founo in Cache Creek in the Capay \‘alley, c-s - I c -i - -h c-s
c -bc - s c c - i c - c - s i  c - c - s h a v i n g  a Class II wamnc-water fishery.

W i l d l i f e . The inner coast range in Site 5 is a “ me d i u m  c - c r c - d c”
c - ic -c - c r r an g e  ‘-‘,‘it c -h Ji-ic-sit ies of 1 0—30/square mile. Tice Capc-~’ 

c-c-b - il e-y c-s
c- p ru l  - I c - c - c - c -  c r c -c- for deer depredation c-c-c- crops c-n d  or c-c ,c-sc-ai I s - c - c - c - i s  - T c - c - e

c- c - :  1 c - n d~ are prime ph easant areas and densities - m a n i c  f rc  c-c- 1 0 — 5 0 - 1 0 0
acres. The C a p c - c-’ V a l l ey  suppor ts  a b u n d a n t  popu l at ions  of qu ~ i I , d c’;c
and r - i t s . . D u r inu  the winter duc c- s and geese feed on t i c - c -  Ccc - - r c - u . , c - c - c - t c
V a l l ey  c - ac -  c - c - c - l a n d s  - The Yolo Bc -~pa ss  is a concent rat ion  pc - c - I  c - c - Ic -c - C c - c - c - c - c c -  c - i c - c - - c -
c-c-- a t - r fc - - ,-c - I , e spec ia l l y a f t e r  f l ood Ing  occurs.  The h oc -/cc - :  ‘dol- -

a c-cd other  c - i c - c - - I c - c - I  a r eas  p rov i d e  h a b i t a t s  for sh c ’r c c c - c - r d , s  . Tui c c -  eli: ra c - c - c - c
i c - c - the c-c-ron cc-c l j c - c e n t  to th c ’  c - s c - c - c -  (hc-’, cs- c - bo c - c - ’ c - c ic -u r y  of C i t e -  S in  t i c - c ’  1 i skc  b-reel ’,

mci - u . The cc-ak—grasslands of Cc-c-pa-i’ Valle y are areas of cc - b c - cc --c - / c c -- c- so:c-~c--
lards.

TIc-c (b csli forr c-ic -c- Protected \Vac-ervc-ays P1cc- n d e c - i c - n r c - c c - t e d  the  Sc - c r c -—
c - c - ,  c - u t - c- P c - -c - c - , i / c - s i r ,  c - c - .  a C i c - u n c - -  I c - i~ c - s . c - i c -  c-ne c- in  c - t s -  e x t l c s o c - c i I c - c - c - c - y  s e c - i c - i —
l ife c - -;a t e c - s- c - - s  c - v a l u a t i o c - c  . Th e Yc - c - l o Bypass  c--cc-s c l c - c - c - s i f c - c ’c l  cs  a ( ‘ l a s s
11 c - . - i . i i .  ~:o r u l e  or end nn : jered  anir c - c - m c -1 species are i d c n t i f c - J  by t i c - c
it - c -  of C a l i f c - x c c -c- c - u s  i c c - l c - c - L - c t s c - c - g  Sc - t i - ’  5 .

Re cr c c - c -t io ’c . F c - .  c - c - c c -  spccc ies  in c l u d e  s c - I c - c - c - - a r c, shad , c - c - c - c -  pod ic-c c s-c- s
-c - c - id c - c - c - c o l I c - c - c -  c- , c - c -nd cc - i c  ( ‘x t m c - c- c - c - c - c- i y qr c -c- c - cl  - .- - - - a r c c - c --,- c - 5c - t c r  I s- h e r - , ’ (b c - c - s s , ca t f i . - P

crc-~-pc - , c - c - - c - c . )  i s -  ic -cc - c - eu  i c - i  c -ho c - c - c - c - c - .  Game  i c - c - c - i c - c - d o s  duck s , c-~c - e s e ,
n c - s - c - s , c - c - n c -s ,  c - i c - c-i , q ua i l , r n b - l c - t c - ;  an c -a i c - - c- c - - S . A c - c - I c - t i c - c - c - c - u  a c c - c - v c - ies  i c - c - -
c i sc - c - i c  ‘ - i c - s /c - c - c - S c - ,  I c - c -  i , c - c - g , S a c - s c - h a c k  r i s c - c - c - c - - c -, p l c c - s l c c- c - i c - c - g ,  5\ ’:i c - l c - c c - c - i c - i c - ;  c -nd
s - I ’d - I c  c - c - c - -c . Th-: Yolo h~’ c - c -  sc - c -  o f f  ~‘ c s a c - c -  e x t r eme ly  good c c -p pcc - r tun i cy  to

a c - c c - I d / I c  o b c - . c - - r - : a t c - o s .  u s  -c - c - -l i  as  h u c - c - c - i i c g  a r e  du e  Ic , t c - e  ‘ c - c - —
p oc - c - d ’ - r c -- c - c - - c - oc- c - - ic - c- cc- c -nd c - i c - r s h  l a i d  c - - c - i 1 .c-ifos’, 1 a c - c - c - - other  ‘,c- - c - l d i i  b-c-- . Ac t u a l
r c - c - ’rc- j t c - o c - c - c - l  u s-c  c - c - c -  u c - c - - I c c - t c - r c - c - . i c - c - e d  c - c - I c - i c - - c - u g h  i t  is- heavy c- ]oc -c- g I t o  ‘c - c - nc - c -c - —

c- c-~:c - d c - c -  b o b  i/ c- p c - s n .

f-c- i c c - c - c c - I  C o r c - c - ’, d e r c c - t i c , r c - r c  . The s-~c-s- :c-t s -c - c - Ic ’  of t he  f l c - c c c - u m c - c - t o  b c - I  l c -y
c - n  t h e  v c - c,c - i c . c - ’c-’ c-t b -a ;  ay  \ ‘-: c - I e y  is dr : c - c - i  c - c - c - c - s c - c - h  l a n d  c - c - ;  ; c - r i~~ c te d  to i- - c --o—
dc c - ’  c - c c - c - c -  I c - c - t ’ , c- c- crOp ’, F- 1- i c - .  Ic b - t i - c - c c - c c -I v :a tel  ic -  t i c - c c - c ’  - : e c - s could h - c
Ic - c - c - f c - c ; j a l  li-c c- c- c - i c - i / l u r e  c - c - s b  ‘- c - i l - i  b - c - n d  f e a t u r e s .  i c - i c c -- c - - s -- c- u c u c -  c - - f  c-c - c- s . c - c - c —
‘c -- I c - c -  c - c - c l - :  - - c - - c -c- c - -  to  [b - c - c - c - i c - - c - c  c - c u i ’ . r a l  Ic - c - c - c l’s ic - c -  the  f - I l  to c - c - c - cc - c c -

c - c - I  c - - c - c - i - c - c - c -. F i ske C c - c - c -k  c - c - c a c - c -  ‘ c - c - t t c - r m t t c  c - c -  c - s t r e a m  s c - c - S t c--: (-st of
I c- ’ c- s- . i c - - u t h  c- i rc- I c - cc - cc - c -u of I c - c - c - c - i  I \ l c c - ’ i c -  - c - c - m i - n c - i  c -nc ] c -ho Dei . c r t m c  c - c - c- — f
I ’ : c- / c- c- c - c - c - c - I  C - ci - - - c - I c  -~‘os g c r c -  - - ‘n - c- to c - c - c - - p  c c - - c -c- s c - s i  - i c - f e  ha c - i t  c - t  uc the 1c-c-she

a .  I I , c - ’ i onc - c -) s’; ’ c- c - r c -’ c - c c -  t i c -  - c - c -  would  i r s  p c - c - c c - i c - c / c - i. TI c - c - -
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c- - c  I c - c- c -c - c - c - - I  ‘t c’c-~c - c - r - nc y  of was tewate r  application should be i n v e a t i ç j c -t e d
s ;- c - c - - : c - c - l u  c - c - - L I  f r  ic - c - p c - c - c - I s  c-n f i s h  c-nd wildlife .

Cc - c -bc - c  c ’s- c -c -k ( C c - l ea r  Lake to c-he town of Cc-pay) ha s been clas-
s _

c- c- ’ I h- c - ’ t i c - c -  Cc- - .1- c r c - c - c -  1’ r - - t c c t c c - I  ‘A’c- terway s Plan as a C l a s s  II s c en i c  -
c - i s - c - i  c c-c- , s - c - c - i  t i c - c c  c c - c -ct r c -ccr e s t c c - c - c - c - l  c-- - - c-c i t e r w ay .  Tic-is c-reek s h o u l d  I - c ’
I c - c c - c -i-- c-c- c - c - c - c - t i  J ‘ u i - s c - c c - -  f - c - f l y  to de fine  i t s  t rue value a c-cd i t s  potentia l  Ic - c - c-
ec u - c - c - c r c - c - -c - c  of t h i s -  v a lue .

_ _ _ _ _ _ _ _ _ _ _ _  -— —a



_ - - - - - 
- ‘ - - - - - . - - - - - . - - - - “ - - -  

, i c - t c - ’  12

S i t e  12 s I aca t c- d ic - c sc-cc- c- I c - w e s t  - rn Mercc’d C o u n t y  c u r - i  c-c- c- t h —
c - s c  S c -~~- c - s  I c e s - i c - C  C o u n t y .  Tic- c-- tc - c - c c - c - c - c d  C o u n t y  po r t i on  c - s i~c - c - c - c - c - J -  u~t so’ c - I s o
I) - D o — M c i -  -c - a  C c -n -a l , L c c s P c - n c - s  C c c - -~-k ‘ ‘c- c-c -c-- s- c-a i r  C c - c - I c - - c - c - c - usc- Pc ’ s - c - ,

- i c - c -d ( I c - I c - c- c - c - c -c - c - c - s c - i c - c - ,- . l i e  t ’ c - u ’ S c - L  ; - - c - c - r c - i o s c -  i s -  boun d -d by 1 1 c - c -  D e l t a —
c - c - c - c - s 0c - i  -~.c- ic - c - c - al , i c - i c - i c - - c - i c - c -  ( r  Ic c -nc - I  c - I c - - c c - x c - r c - c - a c - c - l c - ’  t I c - c ’  5 0 0 — f c c - I
c - I -  s’ - c - t c - - c - c - c -  c - c - -  c - c - c - c - c r .  f l l v v u t c - - c - c - c - ;  s - c c - c -  c - c - c -  c - c - c - - c - c - c -  150 fee ’ ne c - c -  t i c - c -  C c - s c - c -  J c c - c - s c - c -  a c - n
c-i - c- r c - c - c c- I c - s c - c - s d - c - c - c -  to 3 , 30Lc f c c -  c - c -  O r t i g c - c - i i i u  P c - c - c -k . The M c -c - r - :ed

( c - s c c r c - t y  ~- - c - - s .c -c - c - c - c - f  t h e  c - c c - c - c - c -  i s  c - c - c -  c - I c - c- c - t r y  c - c - c - is c - ; b ccrc dj I c - i l l s  of t i c - c ’ O r i i q , i l i c - c -
c - c - s - - c - .  Tic -c c - - c - c - s c - c -  rc - s  c- s-b c- c  ~ f t i c - c  M c d  C c - c c - c - s t y  p c - c - l i o n  c - c c - c -d c - c - l i  of t i c - c - -
P c - c - - c - c -c - c - - c  C ou n t :  j c - c - c - c -  c - - c - c c -  c - I  t h c -. c- c - c - c -  - - c - c - -  in  t i c - c  i c - g r i c u l t u r ”  f l c - c - c - 1 a c - c - d s  of

i c - c  S - i n  ) c - c - c~c i i c c- c- . c - H e y .  O c - c I s u c -  Jc -  - f f r u c - c  , u n cl c - u t  c - c - c - c - - S  , p c - c r c - u s - c ’  l a n d  -

ic c- i l i - - ic - I  a c - - I - c ;  - - I  ‘ o i t o c - c - , L ; - c - c - c - - c - t c --c- c-s- , s - U c - J - i s -  b e e t s , c-n c - I c c - c -, c - - I C . ,  c - c - c - - :
f osc-~i c -n t i c - i s  , c - c -  c - c -

V c cc - ’ c -  i c - c c - . M c - s t  c - - f  t S -  I c - c - c - c - I  ic - c -  c - I c - - c -  ‘c - c - - s c - c - -  i c - r i i ~ c c - c -  of S i t c -  12
is c l - a c - c - c l / c --i - c - s -j c - r c - c -’ a l I - c - c  c - c l . T c - - - c n  c - c -  c - c - , c- c - c - c - s i c - c - c - i- I  - i c -
c - c - c -c - c -  d : c - c - c -  p c - c - S  c - c c - i  .. s1k ,~ l c -  - c - c  c - c - s c- ‘ c - c - P  - c - c - - c - c -  c c - t i ’. - c- c c - c - i c -  - t I c  f c c - c- c- s q r i c - c - c - / c -c -

c-- c- c - c -  - - :  - - - c-i - p -c- . - c - t i c -  c - c - ;  c- I c - l i -  - c - c -  - c- P c -; i - c c  b - i t s  c - c - c - - - - Sc - 1.1 c- c c - c - c c - c - - - - c -  c - i c c - c -c-
s - f c - c - c- - c - c - c - c - - c - b - c -  c - c - c - c - -  c - c - - c - c - - c - c - I  - ‘c- - - I -  c- c- c- c- I c - c ’  c - c - c - c - s c -  p I S c - , s S S - c - S c - c - c -i

- c - ~~- ;  n c - c -  ( i c - c - ’  
- c - c - c -  - c - c  -h i l l  c - c . At I :  c c - c - c - c - c - -c- c- - - c - i c - c - c - c - s c -  c - c -  - - c c- b - - c c -  I

U c-’ s - c - _ f .  ~~ ii c - c -  - c - c - .  c- c- c- c c r c -  1 - c - c c - c - c -  I c- i c - i c - c - I  - c - c c - c -_ I - c - c - c  - c c c i  - c - c -l b - - i  c- ‘c- c - i c - c - c - c - I c -  c - s
c - c - s c -I c -  - - c - I  I c - c - - c - ’. c- c - c - c - s c- c c -  t i c -  - I - - c - c - c - I  - i , c- s c - c -i c - c -  c - c - c - s c- — c - n c -i

c s - c - c - c - c - s i c -,’ c - - ’c- ’ , c ~~ ’’ c - - I c - c - I _s cc- c t c c - ) ,_. c - c - c - t i - c - i  i i ,  ‘ i - - c - - I c  i l - C— Ic - .

C c - h c  - -
~ - ‘ c - c - c - c -  1, ’- s  P c - c - c -  c- s C , c -  c- i c - c - - c - c -  - c - c - , u S c’ c-~b -- b c - c - C c - I c - - c c - c - i  - c - c - c-

( c - - . u c - c-~~c - l  - s -c-i :~ c - c -  C c - c - u J c - f  ‘ i c - i  / c - c - c - - i - c - I c - s c - c -’ I i  i c - c - c - , ’ -, -~~ c - -  - , a b - ’ c -  i i c -- ic -~ c - - - c - c -~ ‘ b c - c - c -
C 1 f f - c c - c - c -  l ’ c - c t - c c - -  c- c - c -  c - c - .  c - -c - ; P t  c - I c - c - c - s c - I c --s ic - c -  C . i I c - f - c - r c - i c - , c -  .-‘ i c c - - - c I , c - c - c t
c - c - c - s i  I )  - I c - - .5 -  ‘c - c c - c -  ‘ - c  C - c c - s - c - I  c - c - c - -  C l c - . - c - ~c i l l  c - :  c - c - c - c - s c - u :’ c - c - r i  -c- c s ’s c - c - i i - c - s

P - c c - - c  cc - c - c - c - c- . : c -~ c - ; c, c - ’ ,c - o ) r  a c-~ - c- C I ,a sc - c -  I i  ‘ c - - s  ‘, c - c - c - ,’, ’ , s - — s c -  c- c-c  - ‘l’t c - c - ’ c -c - c-
c- c- c- c- - c - c - a c - - c - ;  - c - - c -  c - c - c - c - c - s - c - c - s - c - -c- c - c - c - c - c - -i c - - c - ’  1 , -c - c - i  c - c - c - c - i c - c - b c -c- -c - c c - c - c c - c - c - c -I c - -  c - c-s c - i c - - c - s r
b - c - c -  I c - c - -b - c cn q  s c - I - - c - c - .

\ ‘c- c - l I ( i t c - f c  - D c c -  -c - ’ -.’ c -i r ir , c- c- c - -  c - i / s c -  c- I c- ‘ i c - c -  c c - - s t  s c - u - - ~f c - bc ’  Cc - c c - c -
J c - - c - i c - i c - c -  c- c- c- -y c - c -  - c - ( - - c - s) c - - c -  c- c- - ; - v n ’ -: c - s c c - - c - c - - l -c- - 2 5 1  i

s- c - s c - c - - c - c - c ’  c c - c - d c - c - c c - c -  P c - c
w - c - c - i l - c - c - s c - I — c - c - t i  c- - c - c c - c -  - c c - - ’ c - c - u t  ‘ c - c -c - I - - ’ c - - ’ c - c- c- - , b c - c ’ , c - c -  c - c -i - c - c - - c -  c-p c S.  ‘ I c - c - -:
c - c - c  - i c - c -  c - - i c c -  h ; l t s ;  - s c  - c -  - c - -c - c - -  1 c - c - c c -  c - c - p l c - c -  - c -  - c- c - c c - c ’  c - i  c- c- c - d c - I c - - c - - i  c - c - c - i - P c - - c -_ I  pc - 1 c - c c - c - -
c- c - _ c - c - c - c, t c - i c - - c- ,, , c- , - , u c -  I c - c - c s , c - o s ’ ’  - c - c - I c - s c - I c - ,  - c - c - c - c - s c- c - c - c - i - c c - c - c - c -, i c c - c - c - - c - c - s c - s

c - u t - c c -  c - c ,  c 1’ - h f - c - c - i -, c -  c c - l i - - c -  q c c - - c - i l .  (
~ i . , c - j I  - c - c - - c - _ c - c - c - c - _i c- c - i c-i c c - c - s - f t c - c  c- s c - 1

iu- l u // Icc - c- - c - c c - - c - ;  c - c  n c - c c - c -  c - - I  c- c- c - c - c - c -  - i i i  c- c- c- 5 ç c- ; c c - c - c - i  u b  - s c - - c - c - t i --s c - i

10 / l o t  ,, ~ - c - - -  c - c - c  c - c c - c - -, ,  I c c - k , c - i c - c -  c - c , c - I c . c - c - ; c - h c - - -’c - - c - c -~~t ,c - - : c - - . c- I c - , c - 1 - i c - -- t  ( ‘:‘P0
c - I , c -  c - - - -  c- c - i -  i - c  I ( d u -c- , ’ l  - c - - c- - s ’c -~- c - cc - c - . c - - : c- c - c -~ c - c - : .  - i c - c - ’  c - ’ - .c i c - c - c -’ - c - J  c - c -

c - - c - c - c- - c - f l c - c - , c b  - ‘c - c ; -,-, c - c - ci 1 I - c a t  c- i l - s c - - I c- , , c - , ,  c - - c -  c - c - - ’ - , c - c - c c -- ’ , - c c - - ; c - r

S ;‘ 
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RARE , ENDANGERED AND POSSIBLY EXTINCT PLANTS
OF SITE 12

Loca l Habita t  P lant  Conc -mun it
Merced County

P u rvisedum petendrum Rocky places , often Openings in foothill
on serpentine woodl a nd

800 -2500  feet
I nner coast range

Neost a pf ia  colu sona About verna l rain Valley c-crc ssl~ nd
pools

O r c u t t i a  ca l i fo rn ica  Drying rnudfl a ts V a l ley  c - ;c - ,~ss lc ’rc -d
0. cciliforc -c-ica var. —— — Va l ley  c - c - r u s sb nd

inac ’qu-al is
0. qreenex Moist open place s Valley grass-land
0. pdos-c-i Vernal pools

o’ sj r i c - c - l l c - c -  teucocophala Sandy places Valley a r c - c  ~s 1ac-~,d
Cords- l~ c - c - tic -u s  p c-i c - c - c - a tu s  ?c-~l k - a 1 i c - c - c - c -  c - - o i l  Va l 1 - ’- ’’c- n r c - s - s i c - c - - c - i
C. hispidus Alk a l ine  pla ce s V a l ley  c-j r ,c - s s b - c - c - c - c - i

A c - ’ r s i c - c - c k i .c-c- v e rn i coz o  var. West c-c - ide San Valley gr a s - s i c -n d
fu rcita Joaqui rc- Vallc” c--

A tripl c - c - ,x v c - i t i e o l d  Dried r ac -np o o l c-c- and  V a l l e y  qrasslond
fl-i ts

Lup in u s -  ho r izon t - i l i s  Dry slopes below Valley cjc --c c- s -s l cnd
v a r .  hor izon t , c - i i s  2000 feet

I c- c- n o r so u t h c -,c- rn coast
ra c- c-a e

E r ig o nc c - m dese r t icola  No local data
F .  t e r n b l o r c s c - c - s -’ No dat a
Orcutt c-- c- p c - - c - cc-m ci Moist  open place s V a l l e y  grassland
0. cal i for n i ca  Dryin g r nudf la t s  Val ley  q r c - c - c - - s l a c - c - c i
0. cc-cli forc - ;ica v - u r . Val le y  gr a ss l a c - cd

na eq c-,i c c - ifs
Cordy lanthu s --  p a lm a tu s  A l k a l i n e  soil Valley gr a ss l a c - c - d

( ;— 4 1

w
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- c -’ c -  c- ro t -c- , / - -  c - c - s i t c - a c -  c - c - c - c - ’  u s u a l l y  c - ic  c-c c-’ 5O _ - 100 c - a c - c - S i c - c - c - c -  c -c-c - be c-_ic-

h c - cj~c- c-is i c - t O  i U -c’ s .  D c - c - c i . s  - c - n - i  - c - s - c- - c - c  t c -  ‘ c - i c -  c - c - d j - c - c - c - c - c - t  c - c - c -- s c - s i c -  s c - c - d c - -

c- c’ c- t -f  ~i’c- cc- a - c - c  ) I c- c- -c - i  c- c-c- c - c - c - ; ;  c- c c -‘ c - . r c - I  I - s c - . . I s ‘ . ,  i c - I c - i c - c -  c - I c c -  c c - c -

M a r s - c- c - c r c -  c - s  c - - u s ’ c- f t I c - - ’ s c - c - c -  d c - c -c- -,- n c - c - c - ny  sc- I c - n c - -  c - c - c - c - c - i c -. M U S ’c - c - c - c - i t s

a r - - c c - - n c - - c - c - - c c - s  c - c c -  c - c c - I c - c c - c - -i c - c - c - c -  s ” c - c - l c - u : - c I  c c - c c - c - I s. I c - I  - - u c ~ i s  - c - c - c - -  c - c - c - c -’ c - c - c - cc-~c- i c - c -
t h e  c - c - - ! -  c - U c- rn c - c - - c - .  i c - c - i t s .  c c - n c - c c - I s  c - I c - - - c - ’ , c - c - c - s t c -c-t c - c - c - c -  c - c - c - c  -or ‘ c - c - c - i __ c - c _ - c -  c - - c - s

c - c - y  - h c -  S c - - c - I ’ : -  - J  c - f -  : c - c - c -  c- c - - c - c -c- cc- c- - c - c - c - c - c c -I c - -c - c - c c - c -  c - s  i c c - c c - I c - c - - c - c - a d  S i t e  12 c - c - s - c -:

(Th c- c  c- c - c - c - c - c - c - p ’ i c - c - s  c - o c c - c tc - c- g c -~c - . c - s )  I-I c - i r e
g i lc - c - ct  - c - c - c -  b - - c -  S n , i .

(C c - c - b - c c -i c-c- t U E  c-c- c- c - c - I c - ? -  n c - c -  ~~~~~~ I ; c - c - c - t c -~ c- c - c - - - c - e d
b l c - c - c - c t — c - c - c - c - s c ’  U ic - c - s, c-~ - c - c  c- i I c - c c - i c -  c - I

(c - c - u i - s  c - ’ c- - c - ’ c -  ‘ c - c - c -  c- c- c c - c -c - c - c c- i) R are
S c -c - n Jo ;- c - c - c - c - c -  . c - c -  i c - c - c - c -

Ti - c - -  c - c - c -  c - c - c -  c - c -  c - i  t c - , r s c - s  c- c- c - c ’  i s  ., - c - c - c - c -  ‘ c - ’ c - i  S - c- c c - c  c- s c - c - r c -  - c - c  c - c - i  c - c - c -  r c - c - c - - c - .~ c - s t
I s c- c - - H - - - c- c - c -  - i c - s - 1 . - - ‘ c - c - c -c - c-c - b - c - - c- c - s c - c c - - c - c - c - A c - I c - .  c - i  c -y  I c - i c - s c - c - c -  c - P  c - . L c - c - c - - j P c -
a c - i c - I  c - i c -  - c - i c - c -  c - c - ’; c - c - f  - a c - c -  a t  c - c - c -  -c- c - c -  - T i c -  - i c - c - c - -’ - ‘ c - c - c - - - c - I  - ‘ p c - c - s-i i i , - - c - c - c -- c -c - c - c - c - I c c - c - c - c - c -  -

c - I . , ’ , - -  

~~~~~~~~~ 
c - r~~ ’ J y  cc - - c - c - i c - c - I C - c-’ c - / c - c - n c -.. c - c - i c - c - c - c - I c -  f i : t c -~ I - - . ’.

u_j c  c - s - I c - c - U c - c - ,  ‘ c ’s  c- - ‘ - 
c- c - , c - . , ,‘, - I c -  I . - -a c - c - id i c c -  c - c - - s - c ’ S ’’ ( _  ‘ c- i c - c - S i  - , c - C c - .~ -

1 j c -  -
~~~~. 

, ‘; c - c - - c c c - S c - c - s c - .  c - c - c - c - c -  c - i c - c - c c - i  c - iSO c c - - a c - c - c - - c - c - i c - c - c - c - c - c, I c c  c - ,  ,t s : . , 1  c - - c - 3 c ’ - c -  h - s

hc- : - - c - -  c - c c - c -  c- s c - I c -.’ c - I c c - c c - c - s . c - c - S c - - ? c - b  A c -  c - b . c- c- cc- - s - c - c - - c- ; . Tic- c P c - c - c c -  i c - - c- - c - i c - c - c - c - c -  P c - c  I x  c , -

b - - c - c -  c - c - c -  c-~t c- c - c- c-P c c - -  - - I -. c- c- c - c - - a c - c - - S  -
. 

S o c - s  c - s c - c - c - c - - C c- c - c -  c - I  c-’,’ c- c - I c -  1, - c- c c - c - c - c -  c- c-a c - c - c  -

I ) c -  - c- c - c -  - S i c -  - - S S . c - c- c - c -’- d . c a c-;~~~c- - c - : c - c -  c- ; - - c- - - c - c -  I c - c  - c - I  - ‘ c- c- - c- c - c -  - - - :  c- -c-. - - I -

I c - c i c c- j c - ’t t c - - - ; c  c - c - i l - c - c  Jc --’ c - i ’ c - c -- c - S c - - c - c -  of r c - - c c - i : s, - ’c- ’ c - -  s c - - c c - c -_ c - c - -a c - c -  c- c- )  _ . c - j c - c - c - c - s i t c -i c - c -  -

- ‘ c- - - c - c -  - I c - s c - c - s - c  c- c - c -  c- _ i c - c -  I - c- - c - c - c -  c - c - c -- c- ’,~~c - c -  c - c - c - c - c -’ c - c -  : c - c - s i c - c -  - c - c - ’  ic - c c - I c - c -
a c - - c -, Thc - ’ i c - s c -  P c - c - c - c - c - c - c - - c -  p c - c - t i- c - c - c - i c - I  c - i c - c - - I c - c ’ s  c - I c - c -  c - c -c -  i c - c - c - I  c - . c -  - - “~ ‘, - c - :  c - c -c - c - l u  c c - c - c - - c -
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Sit e  18

Si te  18 ic- c - located j r M a r i e .  and Sc’noma Counties. The westec --n
bounda ry of the ‘c-rca is the Pacitic Oc -c- ’e an , c - x c - c - e s - - c -  c-n the Tom-ales-Point
Reyes and Bc -dc- - c-c -a I c - n c - I  c - s - c - - s c -. T h t ’ R c - c - s s i , c - n  R i c - c r  f~ r nc - s the  nor thern
boundary ,uic-d N ic- ’ c - s i o  cc -nd G~a I I i c - ,  c s  ‘‘ - a l l e y  t h e  . , n c c - c - -’ x i r n a t c -  sou the rn
boundary. The e c - iS t ( ’ i n  bc - c c-n I r c -,c- is c - i  c - i n c - - c - I  t c -v  C n Va l le y Creek in
the nor th  ac-cd N it er s h e d  h ouc , - c - 3 . c - s - c -, c c - c c  -the mc - c - i c - IIe and southern reaches
(west of P r t c - c - I c - c - : n  - c - c - n d  1P -- c-- . c - t -  ) . P l c - v - c - i c-c-s c-c -d c - ’’1’ frs ’ c - ’n  sea level  to
1 , 887 feet  c - c - c -  P c - c - c -  Rc’-’cc- ’c-c- R i c i c - e. Toç- c - ; r - i p i c -c- ’ c - n c - i  h - c h i t - _ c - c - s  in t h i s
ext en s-  i- ,-’ c ar c-a r c :c -c - e c - c - c - c - r n  c - c - c - : c -d d u n e s  to c-- c - c - l i  marches and from red-
wood f o r e s t s  to  c-c- c - ic - i c - c - c - c -n s c - r u ’ s-c -c - c- c - The c r— c- i c - c - t a !  c - i c - i d f c c - s - c s - t e d  areas
pro c-ide c o n v e c - c - c - ’ c c t  r - ’c - ’c - -c - c - t c - c - - c - i  c - c - c -  c - c - c -c - S  c - c - c -  t h e  P ay  Area c o m m u n i t i e s . The
R t c - s s i - c - c -  Ri - c r  c - c - c - s far  n c - a r c  ‘ ‘ c c - c - s - c - ;  3 - c -  c -’ c - c -  cc- c - v c - c - P ’ l c - -  c c - s c - - c - i  recreation cjrea .
Agr i c - c - I S  c - c - c - c - ’  is cc- c - c - c - -  sp ~~ p c - c - c - s  ; - in t he  arc c-i . Crc --h c - r d  crc -c -p s , pa r  t i c c u l a r l  y
a p p l i - c - ;  , c - c - c - c - c - I  c - i c - c - c c - cs v-c- Ic - c -  t h - a c - c -  pc-i c - c t - s c - c - -  l ands  c - c - c - - -  c- - x t e n s i v e  ic-c- S i t e  18.
The C~c- c- c- f c - r c - c - I c - c  P c - c - I  s - c - ’ I c - ’ d  \Vc - t c - c - r w c - s - ’ s  P l c - c - n  d e s i gn a t e s  c - h e  R u s s i an  R i v n c - ’
as a C l i s s  1 I c - c  c - i ’ c c - c - i  s - c - c -  c- c- c -c - , f is h oc - ’,’ , c-c-- c - I c - c - t i c - c -  an d  r ( - c rc - c -. c - t j on wac - c - r c - - : ay .
It  has  al so  c - i c - ’ s c - ’ c - f c - c d  T c - c - :c - c - ale s  B ay  c-as a Class  I] scenic , f i s h e r y
c - c - i  1d b - c - c -  and r c - c r c - -,c - t c - o rc- c - ,

\C-cc- n t c - c - i  i c - c-c-  - T I c - c -  c - ’ cq c t c - c - i c - ’ e  coves- in  Si te  18 is hi g h l y  d ive rsi-
fied . Tic- cc- mos t  c cc - t - ’n s ic -’ e s i n g l e  cover t ypc c -  is grass c-n d forbs  vc-’hi cic-
is found  on c - t i e  i n c - c --c - c -a r ro l i i i c - g  h i l l s  and the  coa s t a l  p r a i r i e .  0c-’clc-ard
crops and h as - dc - c c - - a c - Is c c - c - - e r  e x t - a c - c - c - - c - ic - c - c  c - cr c - c - c - s  , p c - c - r t  i c u I c - i r ly  in t ic - c—
v i c i c - c - i t y  of S o b - c u s S -  - pc - i  . Grass l ands  blend in to  h c - u r d c - -c-- o : c - c - i  , p ar t i c u l a r l y
oaks , cc- r i d c - i t i c - i c -’j c - e r  c- I c-c- - c - ac t ions  i n t o  c } c - c - - t c - c - r r c - i I  . In A c - c  c - c or thc r n  ‘c-nd
s o u t l c - e r n c - c i n s t  I c - c - c - cc  c - i ons  of Site  18 , h i g h e r  d c - c - c - c - i c - c - - c --c - c - s and sorn -c-c low c-- c-
c a n y o n  ac -c c- c-s c-s-c ’ covc:s-ed w i t h  c on i C - c -  c - c - u s  ‘O c - c -- - r c - t s i  c-c-ch i c h  i n c l u d e  r e d—
woods.  The u s c - c -  of ra re , enc - i ac -c -ge red or p c - c - c - s i c - P c - ’  ex t i c - c - c t  p l c -n ’ s for
th i s  c c - i c - i f  Cor ’ c - t c i n s  4 1 spec ies  (Tab le H - - C — I  C)) - The 1cc-r oe nc - c - c c - c - he r  of
such c-c- r ocies m ac - ’  be the r c - c - ; c - c -  I t  c-c-if t l c -~ ic - c - i  c c - c - sc  s - -c - cc - cc-c t ioc - c - c - c -1 u ses  th ,i
sonc-e pc-iris 01 b - i c - s  a r c - c - c -  receive , ic - c - c - c - I  use u c - c - I c - c-s rc - q c- s a s s oc i c - a i c - c I  WI  t ic - c-
u i i c - c - c n f  , : s - c - c - i~~c-; , ov cr q r c - i z i n c j  and c- ’c-c-iny c - c - d d c - c - c - : c - c c - . c -l s c - s - c r c - s c - s  placed on
plc - c - n t  c o l I c - n c - u n i t i e s  b c- - y man  cc- r id Ic - is a c t i v i t i e s .

l ’ i shc- c -- i i e s .  ‘.i ’i c-e s t r e c - c -r,sc - , c-c- t h i s  a r cc- c o n t a i n  both c - c -n - i d r o r n o u s
c- c o d v , c - c - r c - c - c -’c-c-’ .c- t c - - r I c - c - h -c -c -cs . The nc - c - c - c - c -  i c - c - c - p o r t a n t  s ti cc- anc - c - s t h e  R c - c - c - c - c - c c - , i n
Rb- er . Kin g s - c - I n c - c -c-; c- , c - c -0 f i s h ) , s c - i - - cr sc-c- I c-c-ion (5 , 00- ’) c- i~~}i) c - i c - _ c c-c- c-c-,’ c - ’ l~~
hoc-id ( in  ,000 I c - s c - ’ )  c - c - c -’ c- e s t i c - c - c - s c - t e d  to c - c - s e t i c - cc -  c - i c - c - c r  cc-nd it s t rihu c - c - r i e s
Ten t h o u s an d  c i c - s : c - I c - ’ : — d c y c - c -.”y e ar  w i t h  -c-c- yield of . 2 f c - s - I ’c- / c - l n g l e r -  day fcc-c-
c - c - a l nc -on cc-c-nd h c -  c - c - c -’), ’ c- c- c - c - c - - i  ‘ c - dc -  s /y r  c-c- v:ith c-i y i c - -’ld of . 2 f i s h  ‘an g i c -
dc-v for s t c - - - I l c - c - ’ c-c i  c - c - c - c - Ic- - c - c - c - c - -  t h c -  rec- c- r- - c - t ; o n c-j l use c - c t  c - i c - c - s  f i s I c - c - ry ,  The
R u s - s c - c - n  R i ’ c- ‘ c- c- c - c - I  c - c - c - ;  r c - b u t c - c - ’ c - e c - ;  s c - c - c - : suppor t  a ‘vj r c -n wc - i t c ’r  f i s I c - c r y
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Sj c - P c ’ i e S  Locc- 1_H~~ J !c- ,~ P lc - nL Co m muc -c- it~~
D c l p h i n c - u m  i c -- c - ke n Low brush c-nd fence Val ley  grass lan d

rows ,below 600 ft.
Colema n Valley

D. luteurn Open places on sea ‘Northern coastal
bluff  scr ub

Bod ec-ja region
C - -c-nothu c- ; gloniosus Sc-c c- c- dy p laces C oastal strand

Closed -cone pine
forest

Northern coastal
scrub

Ca s t i l l ej a  1 c c - e c - f o l i c -  Sandy places  Coas ta l  s t rand
Closed—cone pine

forest
M c - c - t c - n  C c - - c - c c - c - I ’- ’

F ’b c g so f  o t i r y s  c c - i c - I c - e r  Sa lt c - n c - I  a l k a l i n e  Coastal salt marsh
f l a t s

C a r c - c - p a n u l c  c c - l i t -  - s - c - c - i c c -  l’ r es i i c -’ ::- t c-c-c- c- ’ n v - - a m p
Point  PP - c - - c s N c - t i o n a l

f cc - c - c s c - c - c c -c- c-c-
C h c c - e t o p c - c p p c - c  -3 s - - I l i d c -  flora Opc -n c - c - c - ,- rock s - I c - c - c- -c-c- Nor th or c - c -  co c-c -  c - ; t c - c -I
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Bc-ic-c ,’ 2 c - 0 c - c c - - c -  for c i tI i l i u m  c - i - a r c - c - ’ m c - c - r r  S~~c - c - u c - c - c - c - -  
~~ S c - c  E s c - c- ’; \ c - c - s -’ i p s - c -  c - c o a s t a l(‘0 c-c-c t h i s- ’ c- ,oil - c - c - s - c -c- , s c - i l ’1’ c-n c-c - c r c - c - f -

r n i c - c -- - f  i c - S c - , c - c s O u ’ c- ’~~ i c - c -  “ c - s c - c - i - c - - c -  c - c-
~- c - c - j s -, c-’c - 1s~ c - c c -  I- s- c-c- - c -c - c -

i c-c - c - c - f  c- -c - c - ;  c- Ic - ’ - c-c-
(c - f t c - -  c - I c - c  c - c -S ic -  c - I c ’c- , c -  h i c k n , c - c - c - c j i  B ig  C c - - c -’ c - c -~~~c - c -  Rj - , f c - ’ c- c - C P c - ’ ’ c - c - s ’ c- ,, 1

~- Sfl , c-c - c - c - i c - c - c - s
( c - c - c - c -c - c - c - i c - c -Ic - c -  c - ’  c - i c - d c -  Sc -n d y ~‘I c - c - c - s  N o c - ’tIc -  c - c - c -  CO3c -  c i

c - c - c r c - c -  Pc-Li c - c - , ; c - c - c - c i c - c -~ C c - c - c - c I s c - c  - Dry c - cc - - c -c - ’ , - ~ l ’ - c - c -c’ - c- Co c-c c - c - I c - i  p ; c - i c - ic-
c - d c - c - I c - -  u _

- c- c - ’ c - , c -  - ‘ c - !  H’ -
) O O c c - — ; : c - c - - c - ç c -  c - c - c- c-

• — , - c - ‘ — -

_ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



in t h e  c-circa d o w n s t r c c - c - r n  f c c - c - c - c -  H c c - c - I d s l c - c - c - s - c - c -  . N c - c - ng c - c -rc - c - e or “ roug h ” f i s h  c -r e
- c - c - c - i  i n  c-c-cc-rn b c ’c - s d e t r i c - n e c - c - c  -c - i  I c - c -  c - I c c - ’ - c - c - c - c - c - i c -  ‘ c - c - s  c- - c - s  _ c - n d c-c-’ c - c - c - c - c - c - ’~’c-c- , c - c - u ’c -’ c - c - c - c - c - c - c -

I c - c - c -c- ic - c - tIc - e low s - c - c - c - c - c - c - ,- r c-v c - t c - - c s  o f th c — R u c - c - jc-; i c - n i c - c - c - - c r  c- c - c - c - i l  i t s  t r i c - - c - c - t c - c - s -  c - es .
f I u c - ’ c - N c - s c - c -  c - cc -  3,i v c - cc -r c - c - c - c - s  cc - 1 ,c - s s , f c -~ -c - s lc-”c- ’ ‘ I c ”  C~c - 1 c - S c - c -  c - c - i c - c -  Pc -’— c - t c - - c-c- c- cc- i - ‘‘ “c - t e r—
v,’ - c - - - c - c -  P i . c - c - c -  c-c-s c-c- C l a s s  1 s c - c - I c - c c -- n , s - c - C e l l - c - c - c -] c - c-nd ‘c-c- c - c - c - , c - V , s t C i  c - v c - c - c - - ’ : ’c-c- c c -y .

In I c - i c - ’  c - c - - c - s i u c - ’c - t c - c - ’ c c -  of p c - c c - c - c - c - ’ !  f c c - c - I c - c  c - i c ’s , t I c - c -  c - c - c - s c - c - l a n  1c - c- vc -r  c-c-- c-i s c l a s s i —
f l e d  , c - s  Cl ass I f c - c -  c - c - c - - c - I c -c - c - c - c - d  - c - c - c - c - i  (N c c - c - c - ,  I I  c - c c - c -  s c - c - i c - c - c - c - c ’  an si t-,r rc- -c- - r i - _,c c - i c -’c-

s- I c - c - c - c - i  (P c c - c - c - i  n c - c - c - c -  S c - c - I I  (‘c-i i c - - i - c - i c - c - c - c- p H c - - c - c - )

‘i’hc nc - c -  c - c - c - - c  s - i s - c -c - c - cs- c -s of S - c - c - c - -c - c - c - - c -  Cc- c c - c - c - ’ ’  c - i s-c c- c - cc - p c c -c -’t cd c - c - c - -  h a y ]  c - c - c - c -
3 . 1 c - c - c - c - i c - s  - , - f s c - I c - - c  s - c - i c - c - c - n c - c - c - s - c - ’  c - n c - , I , 0 0 (c -  S c - )  c - ”,’ c -c - c - i s , c-c-rc - d c -  .3  f i sh/

c c - c -  c - I - i ”  I - c - y  c-c - c- c ! c- , cc - c d - c - C c - c - c - i l u, c-c- c- c - s - c -  c- I ! ,  -~c - u !  c - c - s - c c - c - c - s c -, -i ,~~00 s ; . c - c - c - ’, ’ c - c - c c - c - ’,

c - c - c - c - c l  - c -  . 3 : c c - c - c - c, ’ : c - c - p u ’ c - -  c- i c- c- ’ c - c - - I c - i . ‘ I c - c c - c c - ’  c - I - c - S c - c -  c - c - u ’ b c -  t I c - c c - i c c - c - S I - c - i  S c - c - - c - c c -S

for t ; c - c  c c - c - c - c  - c -  c - c - t i c -,, ’ c - c - c -  c - c - c  c - i c - c -  ‘ c - c - I I c - ’.-: c- c - i~ c- c - I c - c - c -c -c- for c - i l  c - c t  i , I c - c - s - c - c - c -  C c-c-- c r i t y .
‘11 c c ’  c - c - c - c - c - c - - c -  c - c - ,  - - , c - c - c -c- c - c - f I , ’ c - c  c - c - c -, (2 c - c , s c - , c - ’, c- c - c - ’, - , c-’c- 2 c- c - I c - c - ;  c - - f  s c - i - , cc- s c - c - 1 c c - c -- c c -

i c - c - !  c - I - c - t , 5/ c c - c - c -, c - c - c - c- i c - c - c -, 1 , c- c- c- - c - c - c - c - c - I c - - c -  c-i c- _ _ c-c- , c - c - c - c - - u  ‘ ‘ c - cc - i c - I  of . 3 f i sh /
c - s c - i c - c - I c ’. -- c-f i~~~

’
~~ c - i c c -c - I  i c - - c - )  c - - d c  s- c - i , ’ c - ’ c - c - i t - ’ ’ - i  i c - , h c - I - c - ’ 8 0(c-0 s ’ f - c - c - c - c - c -c- ’- cc-rs ,

~~~~c - ’~ ) c - c - f l q l c - ’ c -  ‘c-P c - c -, - c - c - c c - - c -c - i c --H c - c - i - I c -c - ; I c - ,/ c - c - c -c - p J c - c - — c i u ’.’ . P c - c -  c - c c - c c - c - I l
C r c -  ‘c - ’- I -  - 

- ‘ c-c c-c-c-c- I -: : c -  c - c -  ‘ c - c- c-c-c- c - c - c -  - ‘‘  c - I  c- , c - c -c -  I - c - c  c- V c- ~u ‘- ‘c- c - a c  c- c - I c -’ - - c-c - , -  - c - c s  - c - c - c - s

i c - i - c - c - c - i c -  ( c - c - c - c - - c - : c-c - -c- ’ c - c - c  - c - c -c - c - c -, i c - c - c -  ‘‘c- - l i  c - c - c - ;  1 -‘c c - i l i ’, : c - - c - ’ I c - c - c - c c - c c - p  c c -c s c- ste  f -c--
c c -  c - f - c - i c -I ( c - f l  c - I c - c - ’  c - c - c - c - c -  c - c - c - c -  - I c - c -  c- - - ( c- - s i c - c - c - c - c -i - c- ,’ 1 c - c - c c -  c- ’ c ,  c - c - i  - ,‘_ - c - I - c- s c - c - c - c - c -  I c - I c c - c -

O I c ; c - c - s c -, P - i c - c - -c - c - c -  c - c - c - c c -  P c - c - c - c -  C c - c - I .’Pc - - c - c - - - c-,’Li s c c - c - t i c - : c - i  c - c - c  ( P l c - c - s c - ;  f lu c- k - c -  P c - c - - c - c - i

[ i V c - c - ’ c - ,- ~fi I c - C  t i c - - I c - c c - ’- - ‘ c- I - c - c- ‘ . c - c- c- c - c - c c - c - c -c - c - c -. c- . ‘ - c - ;  c - I y  c - c - c c - c -  c - - r i ”  c- c-c- - c-n ’-
s- t m -  c - c - c - - c-s  c - i ; ,  ‘, - ,~~~c - c - ,- c - c - c - - !  c ’ ,’, d c  - c - c - -  c - i ‘( ‘ c -  f , c -; I c c -  “ , c - c - c - c - c - i c - c c - i .

Nc-N I l l - , c - c - i c - c - : c- I c - ’ c - i  c - c- c- c - c - ’  C ’  - c - c - c - ’  - c - c- c - c - c -  - r tb  c c - I i  s - c -  i c - I c - c - c - i c - c -
Co nic - S  ‘ c - c -  c, ’ c - c - ,  c - I- ’ c - c - c - ;  c- c - i _ _ c - -  c- - c - c -  - c- c - - ’  c- a c - - c - - ’ : c - -.  c - i c  c - c - c -  i c - c - c - c -’, ’ - s c -  , , c - c - f

g r c - c - c - c -  c - c - - c - i  c- c- c - c - _ c- c- c- _ c - k S , c - c - c rc- ‘, ( c - ” - c c ~ “ c -_ c ‘ ‘c  ‘ c - c -  i ’ ’  c- c- c - .  I c - c - c - i c- c- c t  ‘c -c - c -- c - -c -’ .

Dc -c-c  c- c-c c- c- , j c - i ’  I c - c c -  l~ - - - ‘ - c c - cc -  c-c- - :  c c - c -  c - c c - c - c - - - ’ c - c -  ‘ 3 c-’ . C c - , c -  c - c - . I i -  S ‘ c - c - c - - c - c - c - c

C o c - c - c - c - I  ‘,‘ k c - (  d c - c c -’ c- I ‘ c - c - c -  , t c  ‘ c - ;  c-c- c - c - c- S 3fl - - ’  - c - - c  c- - c - c - c - I c -  fc-  - ‘ c c - ,  ‘ c - - i  c - ,  c - i d

I c - n c - I  t y c - - ’ c -c , 3 c - , a  c c c  c - c - Ic-, 1 ( 1 — 30/ ,  - - c-c-’ c - c - c - i c’ c - c -  c c - ’  c - c - c - I - c - c - c - i c - - c -  c-c-c- c-c- I s c - c c - cc - ’

c - c g c c  -- i c - I c - c - c - c  c-c-’ ’ c - c - ’ - c- . l ’ s -c- c- c- c- c-c- c - c   c c - i c-c c - c - - c - c -  c - c -  - c - c - c -- c- c c - c - s c - c - I  - c- c- - n - I

hi c - c -c - c - t c - c  -- c-c- c-r c - i c c - c -  c- c -’ ; c- (‘ c- c- - c - c - c - c - c - ’.

T i c - c - ’ ci - s - t i c - I - c - i c - i c - c - ,  ~ f C’ c i  - I c - c  ‘ c - c - c- v a i l  c - p  u l  - c c - c -  I - i~~ 
- - ‘ c - c - c - p c -  c-c c - c - cc - c- c - c - I l  c - - f

M a r c -  c - c -  Cc-c-c- c - s i  ‘,‘ c-c-c- c c - -  - c - c - ’  - c - I  i c - - c -  - ‘ c -  1 0 —  11 51 ’  / ~c-j p c- , - ‘c - s - c -  c- c - c -  C r -  c s - c - I c - c c -  c-u l c- c - , , c - c c - c  -- - c c - c - I  —

c- c-c- c - c - c - :  c - c s - i  I c - - c s - 1’ , c - ’ c- s c - c - - I  i c - c - - c - c - t  , c -  t y p c ’ c - c . c - c - c -c c -c -c f c - c - — ’ c - , c - l ’i~~’ c - P c - c -c - c - c -  c - c -  c- c-l 1, - c - c - c - c - c - - c - c - s -

c - - c -  c - c - P c - c - r c - c c -  s I , - c - , s c-i ’ u ’ c- c - c - f  c - c - c-I, ’ I t c - c I  ‘c -  , - , I ’  - c - c - _ c c - _ c - t i  c - c - s  c - c - ’

( , c - l c - I i c - c - c - i c - i  ‘, l I c - ; ’, ’ - i c - i i c - c  - ‘ c - - c - c - I c - c - c c -  ( c - c - c -  c- c-; c - ’ , ’ c- ’ ’ , c- c - c ;  s- - c - c -  c - _ c - - s  C - c c - c-c - c- I s - ’ .

( I c c - c - i  c - c - c -  , c - l  i c - c -  c-, c -S , c - c -  c- ’ c- - - c- - c - c -  c- c-c -c - c - u i  c- ’ c - c c - c - c - c - c - c - c - c - c -  ‘ c s - c- - , c -  c- I c- - n  3 c - c c - c - I  - to c-c-c
- - c- ‘ - c - c -c- c- - c I - - ‘ ., c - u  c - c - c - cc- ‘ c -  - 7 . -: c c - c - - c- • cc- c- c - c c - c - c -  - - c c - _ c -  c - c -  - - c- , - ‘ cc - I - c- - c- - c c - c -c - c - c s  - c s c - - . I

- c- c - I c - c c -  i c - c - I ’ c - c - ,c- t c - ’~ c - c - S 1i~i I , ,  - c - c - c - c -  ( N n c - c - , c - \  - . c - c - d c - c - c - c c - ’  i c - c - i c - c - i c - c - c - I s  , c - i s ’ c- c - ’ , c c - c - c-c- ’c-’i c - c - c-
d c -- c- c- c-t i (  c - c - c -I  I - c- :c- ‘ I c - c c -  - I c ,~ - - J - c - c -  - c c -  c -c - . - I ‘ c - c  -- c , ’  c- ~~~c- c - - c - c - i c -  c- c c - c - c - c - s  t o i f c - ’c - c- -c - , Ic -;

- - c - c - ,  i i ,  c- I ‘.: c c- - c - c - c -  - c - c - c - ’- ’  -

(‘ - - 1/

- 
- . •

_ ~~~~~~~~~ 
-
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Tidal  f i a t s  - salt cc - c - ac - sb c - i c - c c - s  - c - c - c -c-i c - c - c - h e r  w e t l a n d s  s u p p  C c - r I

c - -cic - c - teric - c -g p c - c - pu l ccc  -c-ons c - c - f  d c - c - i - c - I  c - ng  c - c - c -ri c - i c - v  c - c - c - - c -  dc - c - c  c- s (Sono r nu Cc c - c - c - i t y
dec - c - s c - c - -c-es of 1 , 000 ,7100 c - c c - n c --c c - ) , T c - s - c -cI ti c - c - s c - c - c - c - i  b - i c - - s such as B c -d c -c -c-c- a
Bay cc-re w c - ; c - c - c -c - c - ’ i n g  , c - r c - - c - c - s  for h1 , cc - c -k b c - c - c - i t .  C c - n c - c -- c - s t a c k  c - c - c - s i  scau p arc - -
ex t reme l y ( i r -p c c - c - c - c e c c - I  on t h e  t ic - ic - i l : I , c - c - s  f . ’c- t c - - c c - : r c - c- ‘c- c -c -- c- c s ,  c- ’ r ~~~p i  dc-c c - c -
nest a long s c - c - c - _c-c - i c - c -  c-md c-- c -r r’rc- p c - c - c - c - I c - c -  c - c - ;  d c - c - n c - i t  i c - s  c-f I Cc-, 100 c - c - c rc  c - c - in
S c - i c - c - i c - —  i c - c c - c - c - I c -’ c - c - - s

Shorebi rds  c-c- r cc- c - I c - c - c -c - i c - i c - c - c - i t  on r c - c - c - c - r s h  l a n d s  c-~~-3 s c - c - c - s i  f l i t s .  Sc-crc -  -
w c - i t c -’c- c - c - c - c - i  s- c - c- L - i r d s  cc-i n i c-c- - “- t c - s - c - c - r v c -’d c - i c -  i c c - ) c - c - St l c - c - c - c - ,  ac - c - c - i  t i c - c -c c - c - c - c - c -c- - ‘ f t c - c -

c - c - c - i c - s i c - c - c - c -si c - c - c - c c - i c c - n i c c - u l t u r c -  i ; c - c - i, c c - t c - t  c - c - p e n  s - c - u s-c- - c t ‘c- ’,’ c - c - i t c ’ t c - c - L l C Q  I c - i c - C S
(,~ c-c- c - c - o c - 1c - c - (Pc-c - c - c c - t v, 1/ 100 cc -c rc : , ; ) ,  O s - c - - c -  c - - c - - s  and  c c - c - c c - I c -s - c s - c -  Ic -c - c - c r c - P  c-c’.

I c - I c - c -  c- n C o u c - c - t y ,  Cc -nc -n c - on I c - s c -  i - c c - c - c- c c - s  c - s - c -’ f - c-_ c - c c - c - c l  c- nc- i c - c - c - c - c -  c c - ’ c- c- c - s ec - c- -

Tic -c Cc -~1 c - f - ’ r c - ’c - c - c - ,  i r o c - -  ‘c - cd  c- c- ’c’ ’i c- c-” r \ ’ c-’\’~ P l c - c - c - c -  c l c - s : ; c - f - c - - s  c-- c - c - d c- c -
c-c- c - c d  ‘j ’ c ’ ;c’ - - , c - l c - ’ s ’c - Bc --c ys  c-c - c - ;  C 1 c - c - s s  I c - c - I c - c - r c - c - s  c - c - c - c - c l  D — R c - n -.’i ’ , P-c- c- -i c - c _ S  c-c- ( P 1 c c - s - c - c -
I c - i  i c - c - - c - c - i c - c - ’,’ - c- c- c c -c -  c - c - c - c - cd . Es c - c -rc -,c- A c - -’c - c -c- r icc - i c - c - o a c - c - c c - c -  P c- c - c-,c-c- c - - u  dcc - S c - c -, c c -  ~ , , c - c - c s ; c - - c -c- c - c - s c-c-
Ci sc -c - I I c-c-qcu ’c c - c - s -  . The I c - c - - c - , c c -c- c - f  ( I c - c c -  i c - c - c - s s c- c - n  R i c -, ’ c - - c- c - s  c - c - c - c - c -  c - c - c - - c - c - c - i  c-i s-
( P L c - c - c - c ,  I I - c c - c - s i  c c - - c - p  i - c - c - c - -  ‘c - c  -c-c - c -  c-c - c - I c - c - c - - c - s  C c -c - -c - c - c-c- c-c-s (c-I c - s - s  111 .  ‘I c - c - c’ Ru s s -c --a
Riv ec -  is c c - 1 c - c - s s c - I c c d  c-u s  c - c ( P l c - c - c - s c -  I c - c - p c - c - - c - a -c- - - c - c - -c - c -  c - : c -c - c - I  c - c -  c - s c - - c - c - c  - - c - c - -  ‘ ‘ c - c - c ,
c - -c - s i  ( u I c - ’ c - c -u .c C s - c c - c -c, c c - s  C I c - i s s  c - Jc -  c - c - c - _ c - c -  c - I c - s - c -  -

Tic- c- c - c - c - c - i c - c - c - - c - c - c -_ c - c - c  c-c-’. - c - p c - ‘- c - r - c - c - I ( r c - ; c - I 1 c c - c -  l’ -c-” -~ a c- c - ’ ’ , Is; -c-c-’ P c - c - c - - i ’c - c ’ c-c - c - ’)
d c - c - c -  c - c c - c- c-c- c- - cc -I c-c-s c ’ c - c - -  I c - c - c - c - c - c - c - c -  ‘c - - c- c - c - s i  c - I c  - - Cc- - i c- . s - c -’ c - c - c -  ic-- I c-c--Nc- c - ,  - i i  (I , c - c -” c - - , c - l l  c- c-:-
J- u c - s c - - c - c - c - : c c i c - c - c - c -  c’ ’ u c- t c - c -  i’ c - - :s c - I c - c - s ) c - ; e s j c - c - c c ’ aJ  - c - s  s - c - c - c  I c y  c - i c - c - c -  S c - c -I C - c - - f  ‘ ; c - c - V i c - c c c - c -c - c - c - c -,
are  c- - c c - c, - ,’ :,  to c - c - c - I c - c - c - I c - c - c -  s-c-c-i t c - c - c -  c - c - c -  ‘ c-s- s . B o t - - c - c - - C c - c - c - c -c I c - c - s - c - ’ ’, : c - c - ’~ c f l c - ’  c-c--
r c - - c - c -  c - c - t Ic- ’ , h ;- c c - c  u c - c - c - ’ c - I  c - c - c -c- s c - c - l t  i c - c - c - c - I c - c - c - c - c -_s of ‘i- - i c - c - i  ‘c - i c c - c -  I c - c- ’ : , c - N c - P c - c - c - i c - c - l i  c - P c - c -
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~ peciai Cons ide ra t ions .  Good f ish c-nd w i l d l i f e  h cc-bit~ t s c-re
scarce in the area due ic-i a large part to arid conditions and pres erc - t
land uses . U se of the higher elevations for wa stew ci tc c - disposal
would alt er the c-’,- i l d 1cc -nd c- cc- -c -c o in in g in t he  district , but wa stew cc -’c- c-c-
disposal may c c -c - hoc -c - c e w i l d l i f e  if proper managem ent of the ac -ca is
exe rc i sed .

Special  a t t en t ion  should be g iven  to thc o c- c- h , c- c- ncence rc - t of
exis t ing wi ld  land s y s t em s  c-nd to t h e  creation of n c - i c - c - c - c ’  ~c;c-rks and
r ecrea t iona l  f i she r i e s  beca use of c -he p r o x i m i t y  to sources c-
recr cc-c - c - t io nc - u] u s e r s ,
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