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USDA SOIL CONSERVATION SERVICE 

ENVIRONMENTAL ASSESSMENT REPORT 

f o r  

Wickenburg Watershed 

Maricopa and Yavapai C o u n t i e s ,  Arinona 

I n s t a l l a t i o n  o f  t h i s  p r o j e c t  c o n s t i t u t e s  a n  a d m i n i s t r a t i v e  
a c t i o n .  F e d e r a l  a s s i s t a n c e  wj.11. h e  provided under  a u t h o r i t y  
of P u b l i c  Law 83-566, 83d Congress ,  68 S t a t ,  666, a s  amended. 

SPONSORING LOCAL ORGANIZATIONS 

The Wickenburg Watershed p r o j e c t  is sponsored by t h e  Flood Control  
D i s t r i c t  o f  Maricopa County, T r i a n g l e  N a t u r a l  Resource Conserva t ion  
D i s t r i c t ,  Wickenburg N a t u r a l  Resource Conserva t ion  D i s t r i c t ,  Yavapai 
County Board o f  S u p e r v i s o r s  and t h e  Town of Wickenburg. 

e 
PROJECT OBJECTIVES and FURPOSES 

The s p o n s o r s  o f  t h e  ~ i ' c k e n b u r g  Watershed p r o j e c t  have a s  t h e i r  
o b j e c t i v e s  i n  t h e  i n s t a l l a t i o n  o f  t h i s  p r o j e c t  watershed p r o t , s c t i o n  
and f l o o d  p r e v e n t i o n .  They propose t o  p r o v i d e  up t o  and i n c l u d i n g  
100-year f requency  f l o o d  p r o t e c t i o n  f o r  developed a r e a s  a l o n g  t h e  
Sunset-Sunnycove Wash and t o  s t a b i l i z e  c r i t i c a l  e r o s i o n  a r e a s .  

PLANNED PROJECT 

Land Treatment  

The l a n d  t r e a t m e n t  measures and management p r a c t i c e s  inc luded  i n  
t h e  Wickenburg Watershed Work P l a n  a r e  t o  be  i n s t a l l e d  on p r i v a t e l y -  
owned land  and l a n d  owned by t h e  S t a t e  o f  Arizona and l e a s e d  by i n d j ~ -  
v i d u a l  r a n c h e r s .  The l and  t r e a t m e n t  program w i l l  i n c l u d e  p r o p e r  
g r a z i n g  u s e  ( g r a z i n g  a t  a n  i n t e n s i t y  which w i l l  ma in ta in  enough c o v e r  
t o  p r o t e c t  t h e  s o i l  and main ta in  t h e  q u a n t i t y  and q u a l i t y  o f  d e s i r a b l e  
v e g e t a t i o n ) ,  d e f e r r e d  g r a z i n g  (pos tpon ing  g r a z i n g  o r  r e s t i n g  g r a z i n g  
l and  f o r  a  p r e s c r i b e d  p e r i o d ) ,  p a s t u r e  and hayland management ( p r o p e r  
t r e a t m e n t  and u s e  o f  p a s t u r e  o r  h a y l a n d ) ,  b rush  c o n t r o l  ( k i l l i n g ,  
s u p p r e s s i n g  o r  managing brush by mechanical  means), r ange  s e e d i n g  
( e s t a b l i s h i n g  a d a p t e d  p l a n t s  by s e e d i n g  on r a n g e l a n d )  , i r r i g a - t  i o n  



water  management ( t h e  u s e  and c o n t r o l  o f  i r r i g a t i o n  w a t e r  t o  p r e v e n t  

.. e r o s i o n  and w a t e r  l o s s e s ) ,  p a s t u r e  and hayland p l a n t i n g  ( e s t a b l i s h i n g  
long-term s t a n d s  of adap ted  s p e c i e s  o f  f o r a g e  p l a n t s ) ,  planned g r a z i n g  

a '  system (a  sys tem i n  which two o r  more g r a z i n g  u n i t s  a r e  a l t e r n a t e l y  
r e s t e d  from g r a z i n g  i n  a  planned sequence) ,  w a t e r  s p r e a d i n g  ( d i v e r t i n g  - 
runoff  from n a t u r a l  channe l s  o r  g u l l i e s  by means of a  system o f  dams, 
d i k e s  o r  d i t c h e s ,  and s p r e a d i n g  it o v e r  r e l a t i v e l y  f l a t  a r e a s ) ,  ponds 
(wa te r  impoundments made b y  c o n s t r u c t i n g  dams o r  embankments, o r  b y  
e x c a v a t i n g  p i t s  o r  d u g o u t s ) ,  w e l l s  ( w e l l s  c o n s t r u c t e d  o r  improved t o  

a p r o v i d e  w a t e r  f o r  i r r i g a t i o n ,  l i v e s t o c k ,  w i l d l i f e  o r  r e c r e a t i o n ) ,  and 
g r a z i n g  l a n d  mechanical  t r e a t m e n t  ( r e n o v a t i n g ,  c o n t o u r  f u r r o w i n g ,  
p i t t i n g ,  o r  c h i s e l i n g  n a t i v e  g r a z i n g  l a n d  b y  mechanical  means). 

These  p r a c t i c e s  and measures a r e  based  on p r e s e n t  and p r o j e c t e d  
l and  use .  If f u t u r e  l and  u s e  d i f f e r s  a p p r e c i a b l y  f r o m  t h a t  p r o j e c t e d  
i n  t h e  work p l a n ,  a l t e r n a t i v e  t r e a t m e n t  p r a c t i c e s  and measures w i l l  be 
i n c o r p o r a t e d  i n t o  t h e  c o n s e r v a t i o n  p l a n s  of i n d i v i d u a l  r a n c h e r s .  

About 500 a c r e s  i n  t h e  S o l s  Wash d r a i n a g e  have been c l a s s i f i e d  a s  
c r i t i c a l  a r e a s .  These a r e a s  w i l l  be  t r e a t e d  by g r a z i n g  l and  mechanical  
t r e a t m e n t ,  r a n g e  s e e d i n g  and i n s t a l l a t i o n  o f  w a t e r  s p r e a d i n g  systems 
t o  reduce  o n - s i t e  e r o s i o n  and downstream s e d i m e n t a t i o n .  T e c h n i c a l  
a s s i s t a n c e  f o r  c r i t i c a l  a r e a  t r e a t m e n t  will .  b e  provided through t h e  
T r i a n g l e  N a t u r a l  Resource Conservat ion D i s t r i c t  u s i n g  P.L. 566 funds .  
The c o s t  o f  i n s t a l l a t i o n  o f  t h e  measures f o r  c r i t i c a l  a r e a  t r e a t m e n t  
w i l l  b e  s h a r e d  80 p e r c e n t  from P.L. 566 f u n d s  and 20 p e r c e n t  from l o c a l  
funds .  

T e c h n i c a l  a s s i s t a n c e  r e q u i r e d  f o r  a c c e l e r a t e d  l and  t r e a t m e n t  i n  
t h o s e  a r e a s  n o t  c l a s s i f i e d  a s  c r i t i c a l  w i l l  b e  provided through t h e  
Wickenburg and T r i a n g l e  N a t u r a l  Resource Conserva t ion  D i s t r i c t s  u s i n g  
ongoing and P.L. 566 funds .  The c o s t  o f  i n s t a l l a t i o n  o f  measures n o t  
c l a s s i f i e d  a s  c r i t i c a l  w i l l  be  borne  b y  l o c a l  funds .  

A low i n t e n s i t y  s o i l  s u r v e y  h a s  been completed on a l l  l a n d s  i n  
t h e  watershed excep t  f o r  t h e  32 ,000  a c r e s  o f  l and  l o c a t e d  i n  Maricopa 
County. These  32,000 a c r e s  w i l l  be  surveyed through P.L. 566 f u n d i n g  
d u r i n g  t h e  p r o j e c t  i n s t a l l a t i o n  p e r i o d .  

The Bureau of l a n d  Management and p e r m i t t e e s  w i l l  c o n t i n u e  cooper- 
a t i v e  agreements  f o r  t h e  l and  t r e a t m e n t  program on t h e  4 ,000  a c r e s  o f  
t h e  watershed t h a t  t h e  Bureau o f  Land Management a d m i n i s t e r s .  I n d i -  
v i d u a l  management p l a n s  w i l l  c o n t i n u e  t o  b e  devel-oped f o r  t h e  a l l o t m e n t s  
involved.  



S t r u c t u r a l  Measures 

The s t r u c t u r a l  measures t o  b e  i n s t a l l e d  i n  t h e  watershed c o n s i s t  o f  
two f l oodwa te r  r e t a r d i n g  s t r u c t u r e s  and 9 ,005  f e e t  of o u t l e t  p i p e l i n e s .  
E a r t h f i l l  f l oodwa te r  r e t a r d i n g  s t r u c t u r e s  w i l l  b e  cons t ruc t ed  a c r o s s  t h e  
Sunset  and Sunnycove t r i b u t a r i e s  o f  t h e  Sunset-Sunnycove Wash. S t r u c t u r a l  
measures on o t h e r  washes i n  t h e  watershed were found t o  be  i n f e a s i b l e .  
P r i n c i p a l  s p i l l w a y  o u t l e t  p i p e l i n e s  w i l l  b e  i n s t a l l e d  beg inn ing  a t  each 
r e t a r d i n g  s t r u c t u r e  and ending a t  t h e  con f luence  o f  t h e  two t r i b u t a r i e s ,  
where t h e y  w i l l  d i s c h a r g e  i n t o  a  common p i p e l i n e  t o  be  cons t ruc t ed  t o  t h e  
r a i l r o a d  b r i d g e  where it w i l l  empty i n t o  t h e  e x i s t i n g  channel  and f l ow  t o  
t h e  Hassayampa River .  

Each f l oodwa te r  r e t a r d i n g  s t r u c t u r e  is designed t o  c o n t r o l  t h e  
runoff  from a  s torm o c c u r r i n g  on t h e  average  of  once every  100 y e a r s  
(one hundred y e a r  f requency  f l o o d ) .  Each s t r u c t u r e  w i l l  s t o r e ,  i n  
a d d i t i o n  t o  f l oodwa te r s ,  t h e  sediment  expected t o  be  d e p o s i t e d  i n  t h e  
r e s e r v o i r  d u r i n g  t h e  100 y e a r s  f o l l o w i n g  c o n s t r u c t i o n .  Each s t r u c t u r e  
w i l l  have bo th  a  p r i n c i p a l  sp i l lway  and a n  emergency sp i l lway .  

The s t r u c t u r e s  a r e  s i n g l e  purpose f l o o d  p r even t i on  dams. The 
sediment poo l s  w i l l  be d r a ined  a f t e r  each s torm by low-stage p o r t s  i n  
t h e  p r i n c i p a l  s p i l l w a y  risers. The r e s e r v o i r  b a s i n s  and borrow a r e a s  
w i l l  b e  graded and shaped t o  p r even t  a r e a s  o f  t r apped  water .  

The l and  upon which a l l  o f  t h e  s t r u c t u r a l  measures a r e  t o  be  con- 
s t r u c t e d  is i n  p r i v a t e  o r  c i t y  ownership.  A t  t h e  p r e s e n t  time, t h e  
l and  r e q u i r e d  f o r  t h e  dams, s p i l l w a y s ,  and r e s e r v o i r s  is predominant ly  
i d l e .  Occas iona l ly  it i s  used f o r  g r a z i n g  o r  o t h e r  low i n t e n s i t y  uses .  
The o u t l e t  p i p e l i n e s  w i l l  f o l l ow  t h e  e x i s t i n g  washes o r  c i t y  streets. 

The v e g e t a t i o n  found a t  t h e  s t r u c t u r e  s i t e s  is l i m i t e d  i n  amount 
and e x t e n t .  Both s i t e s  a r e  occupied by mesqui te ,  p a l o  ve rde ,  c a t c l aw ,  
c r e o s o t e  bush and a  few annua l  g r a s s e s  and f o r b s .  The p l a n t s  a r e  
wide ly  s c a t t e r e d  and t h e  pe r cen t  ground cove r  is low--about 5 t o  15 
pe r cen t .  The v e g e t a t i o n  a t  t h e  Sunnycove s t r u c t u r e  s i t e  is i n  b e t t e r  
c o n d i t i o n  due t o  l e s s  human d i s t u r b a n c e  and s l i g h t l y  b e t t e r  growing 
c o n d i t i o n s .  None o f  t h e  mesquite o r  p a l o  verde  t r e e s  a r e  l a r g e ,  with 
a  maximum h e i g h t  o f  between 1 0  and 15 f e e t .  The v e g e t a t i o n  found i n  
t h e  channe ls  below t h e  s t r u c t u r e s  c o n s i s t s  mainly o f  l a r g e r  mesqui te  
t r e e s  (15  t o  30 f e e t )  growing a l o n e  o r  i n  sma l l  groups a long  t h e  
channe l ' s  edge. A l l  a r e a s  where t h e  v e g e t a t i o n  is des t royed  d u r i n g  
c o n s t r u c t i o n  w i l l  b e  reseeded with  adap ted  p l a n t  s p e c i e s .  

The w i l d l i f e  found a t  t h e  proposed s t r u c t u r e  s i t e s  and a long  t h e  
channel  c o n s i s t s  o f  s e v e r a l  s p e c i e s  o f  song b i r d s ,  mourning dove, 
Gambel q u a i l ,  s e v e r a l  s p e c i e s  o f  sma l l  mammals such a s  ground s q u i r r e l ,  



mice, r a b b i t s ,  and var ious  spec ie s  of  r e p t i l e s  and amphibians. 

.. The Sunset floodwater r e t a r d i n g  s t r u c t u r e  w i l l  have a  he ight  of 
30.5 f e e t  and a  maximum temporary s to rage  pool o f  63 a c r e  f e e t .  During 
t h e  one percent  chance f lood event ,  t h e  r e s e r v o i r  w i l l  inundate 9.6 
a c r e s ,  f o u r  a c r e s  of  which a r e  p r e s e n t l y  i n  t h e  f lood p la in .  I n  t o t a l ,  
16  a c r e s  w i l l  be requi red  f o r  t h e  dam, sp i l lway and r e se rvo i r .  The 
drainage area  above t h e  s t r u c t u r e  i s  0.6 square  miles.  The p r i n c i p a l  
sp i l lway w i l l  be a  30-inch concre te  conduit  loca ted  on t h e  v a l l e y  f loo r .  
It w i l l  have an average d ischarge  r a t e  of  5.5 cubic f e e t  pe r  second and 
an evacuat ion per iod  of 7.6 days f o r  t h e  100-year event.  The emergency 
sp i l lway w i l l  b e  a  concre te  chute  40 f e e t  wide and loca ted  ove r  t h e  
c e n t e r  o f  t h e  dam. Flows g r e a t e r  t han  t h o s e  expected on t h e  average of  
once i n  100 yea r s  w i l l  pass  through t h e  emergency sp i l lway and w i l l  be 
discharged back i n t o  t h e  wash a t  t h e  same l o c a t i o n  t h e y  would occur  
without t h e  s t r u c t u r e .  

The foundat ion and abutment ma te r i a l s  a t  t h e  Sunset s i t e  c o n s i s t  
of fou r  t o  s i x  f e e t  of  s i l t ,  sand and g r a v e l  over  a  c a l i c h e  ma te r i a l .  
A cu to f f  core  w i l l  be constructed i n t o  t h e  c a l i c h e  ma te r i a l  t o  provide 
a  p o s i t i v e  cutoff .  Mater ia l s  excavated from t h e  foundat ion a rea  w i l l  
be s i l t ,  sandy g r a v e l ,  and s i l t y  sand. Borrow mate r i a l  f o r  cons t ruc t ion  
of t h e  embankment w i l l  b e  excavated from t h e  r e s e r v o i r  a r ea  immediately 
upstream from t h e  s t r u c t u r e .  

Sunnycove f loodwater  r e t a r d i n g  s t r u c t u r e  w i l l  have a  he ight  of 
47.0 f e e t  and a  maximum temporary s t o r a g e  pool o f  226 a c r e  f e e t .  During 
t h e  one percent  chance f lood event ,  t h e  ~ e s e r v o i r  w i l l  inundate 18.5 
a c r e s ,  s i x  a c r e s  of  which a r e  p r e s e n t l y  i n  t h e  f lood p la in .  In  t o t a l ,  
25 a c r e s  w i l l  b e  requi red  f o r  t h e  dam, sp i l lway and r e se rvo i r .  The 
p r i n c i p a l  sp i l lway w i l l  be a  30-inch concre te  conduit l oca ted  on t h e  
v a l l e y  f l o o r .  It w i l l  have an average d ischarge  r a t e  of  6.0 cubic 
f e e t  p e r  second and a n  evacuation period of  15 days f o r  t h e  100-year 
event .  The emergency spi l lway w i l l  b e  excavated on t h e  l e f t  abutment. 
It w i l l  be 250 f e e t  wide and o f  a  very  e r o s i o n - r e s i s t a n t  cemented 
fanglomerate ma te r i a l .  Flows g r e a t e r  t han  those  expected on t h e  average 
of  once i n  100 years  w i l l  pass  through t h e  sp i l lway and be discharged 
back i n t o  t h e  wash about  500 f e e t  below t h e  dam. 

The foundat ion and abutment ma te r i a l  a t  t h e  Sunnycove s i t e  con- 
sists o f  s i l t y ,  g r a v e l l y  sand and poorly graded sand over  a  fanglomerate 
base. A c u t o f f  core  w i l l  be cons t ruc ted  t o  provide a  p o s i t i v e  c u t o f f  
i n t o  t h e  fanglomerate.  Borrow mate r i a l  f o r  cons t ruc t ion  of  t h e  embank- 
ment w i l l  be excavated from t h e  l e f t  abutment and channel bank both 
above and below t h e  s t r u c t u r e .  
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The p r i n c i p a l  s p i l l w a y  o u t l e t  p i p e l i n e s  a r e  planned t o  c a r r y  t h e  
expected r e l e a s e  from t h e  s t r u c t u r e s  d u r i n g  passage of  t h e  100-year 
even t .  Flows o r i g i n a t i n g  downstream from t h e  s t r u c t u r e s  w i l l  be 
c a r r i e d  i n  t h e  e x i s t i n g  channel  system. The p i p e l i n e  between t h e  Sunset  
s t r u c t u r e  and t h e  conf luence  w i l l  b e  a  12-inch d i ame te r  c o n c r e t e  p i p e  
with a  c a p a c i t y  o f  5.5 c f s .  Between t h e  Sunnycove s t r u c t u r e  and t h e  
conf luence,  t h e  p i p e l i n e  w i l l  b e  a  12-inch d i amte r  c o n c r e t e  p i p e  wi th  a 
c a p a c i t y  o f  6.0 c f s .  Between t h e  conf luence  and t h e  Hassayampa R i v e r ,  
t h e  p i p e l i n e  w i l l  b e  c o n c r e t e ,  18 inches  i n  d i ame te r  with a  c a p a c i t y  o f  
11.5 c f s .  

Nons t ruc tu r a l  Pro-ject  Measures 

Flood p l a i n  zoning and f l o o d  i n su rance  were cons idered  a s  a l t e r n a -  
t i v e s  on a l l  washes s t u d i e d  i n  t h e  watershed. On washes where s t r u c -  
t u r a l  measures were found i n f e a s i b l e  ( s o l s  and Casandro ) t h e s e  a l t e r n a  - 
t i v e  n o n s t r u c t u r a l  measures were recommended a s  a  way t o  reduce t h e  
damages and h a r d s h i p s  of f lood ing .  It was a l s o  recommended t o  u s e  
t h e s e  n o n s t r u c t u r a l  measures i n  con junc t i on  with t h e  s t r u c t u r e s  p ro-  
posed i n  t h e  p r o j e c t .  

Land Use Changes 

Most o f  t h e  l and  below t h e  proposed s t r u c t u r e s  is i n  r e s i d e n t i a l  
use.  The a r e a  above t h e  s t r u c t u r e s  i s  r u r a l  and range l and  t h a t  is 
b e i n g  urban ized  a t  a  f a i r l y  s low r a t e ;  t h i s  t r e n d  is expected t o  con- 
t i n u e .  The l and  u s e  a l o n g  S o l s  and Casandro Washes is s i m i l a r  t o  t h a t  
a l o n g  Sunse t  and Sunnycove. The banks of t h e  washes, j u s t  b e f o r e  t h e y  
empty i n t o  t h e  Hassayampa R ive r ,  a r e  u rban ized  wi th  t h e  upper  r e aches  
i n  range land .  T h i s  l and  u s e  is expected t o  con t i nue  with ve ry  l i t t l e  
u r b a n i z a t i o n  occu r r i ng .  The proposed p r o j e c t  should have l i t t l e  e f f e c t  
on p r e s e n t  o r  f u t u r e  l and  u s e ,  excep t  t h a t  t h e  l and  occupied by t h e  two 
f l oodwa te r  r e t a r d i n g  s t r u c t u r e s  and poo l s  ( 41  a c r e s )  w i l l  be excluded 
f rom f u r t h e r  development. The r a t e  o f  u r b a n i z a t i o n  below t h e  two pro-  
posed s t r u c t u r e  s i t e s  is expected t o  i n c r e a s e .  

Opera t ion  and Maintenance 

Landowners and o p e r a t o r s  coope ra t i ng  wi th  t h e  Wickenburg Na tu r a l  
Resource Conservat ion D i s t r i c t  and t h e  T r i a n g l e  Na tu r a l  Resource Con- 
s e r v a t i o n  D i s t r i c t  w i l l  b e  r e s p o n s i b l e  f o r  t h e  maintenance of l and  
t r e a tmen t  measures i n s t a l l e d  on t h e i r  p r o p e r t y ,  i nc lud ing  s t a t e  l e a s e s .  

Land t r e a t m e n t  measures on f e d e r a l  l a n d s  w i l l  be mainta ined by  t h e  
Bureau of Land Management o r  t h e  l e s s e e s .  



The Flood Con t ro l  D i s t r i c t  o f  Maricopa County w i l l  b e  r e s p o n s i b l e  
f o r  t h e  o p e r a t i o n  and maintenance of  a l l  s t r u c t u r a l  measures a f t e r  
i n s t a l l a t i o n .  The D i s t r i c t  w i l l  o b t a i n  a l l  necessa ry  funds  f o r  oper -  
a t i o n ,  maintenance,  and replacement  from t a x  o r  assessment  l e v i e s .  

A s p o n s o r ' s  r e p r e s e n t a t i v e  and t h e  S o i l  Conservat ion S e r v i c e  w i l l  
make a  j o i n t  annua l  i n s p e c t i o n  o f  t h e  s t r u c t u r e s  d u r i n g  t h e  first t h r e e  
y e a r s  a f t e r  i n s t a l l a t i o n .  Af t e r  t h e  t h r e e  y e a r  p e r i o d ,  annua l  i n s p e c t i o n s  
w i l l  b e  made by t h e  sponsors  and a  r e p o r t  w i l l  b e  s e n t  t o  t h e  S o i l  Con- 
s e r v a t i o n  Se rv i ce .  An i n s p e c t i o n  w i l l  a l s o  be  made a f t e r  each unusua l l y  
l a r g e  f l o o d .  

An o p e r a t i o n  and maintenance agreement w i l l  b e  en t e r ed  i n t o  between 
t h e  sponsors  and t h e  S o i l  Conservat ion S e r v i c e  p r i o r  t o  t h e  s i g n i n g  o f  a  
l a n d  r i g h t s  o r  p r o j e c t  agreement.  

The t o t a l  average  annua l  o p e r a t i o n ,  maintenance and replacement  
c o s t  o f  s t r u c t u r a l  measures is e s t ima t ed  t o  b e  $1,160. 

It is agreed  t h a t  r e p r e s e n t a t i v e s  o f  t h e  f e d e r a l ,  s t a t e  and county  
governments s h a l l  have f r e e  a c c e s s  a t  a l l  t i m e s  t o  t h e  s t r u c t u r a l  works 
of improvement f o r  o f f i c i a l  a c t i v i t i e s .  

A l l  phases  of o p e r a t i o n  and maintenance of  t h e s e  f a c i l i t i e s  s h a l l  
comply with a p p l i c a b l e  l o c a l ,  s t a t e  and f e d e r a l  r e g u l a t i o n s .  

I tems cons idered  nece s sa ry  f o r  p r o p e r  o p e r a t i o n  and maintenance of  
t h e  s t r u c t u r a l  works o f  improvement s h a l l  i n c l u d e ,  b u t  a r e  no t  l i m i t e d  
t o ,  t h e  fo l l owing :  

The s t r u c t u r a l  measures f o r  f l o o d  p r even t i on  a r e  au tomat ic  
i n  o p e r a t i o n .  The p r i n c i p a l  s p i l l w a y s  o f  both dams a r e  ungated 
and w i l l  a l l o w  t h e  f l oodwa te r s  t o  beg in  d i s cha rg ing  i n t o  t h e  
o u t l e t  works and i n t o  t h e  Hassayampa R i v e r  a s  soon a s  t h e  f lood-  
wa t e r  e n t e r s  t h e  r e s e r v o i r  a r e a .  

P r o p e r  f u n c t i o n i n g  o f  t h e  s t r u c t u r a l  works w i l l  r e q u i r e  
p e r i o d i c  maintenance. 

I) 
A l l  s t r u c t u r e s  a r e  t o  be  mainta ined by making r e p a i r s  o r  

rep lacements  a s  needed. 

Trash and o b s t r u c t i o n s  a r e  t o  be  removed from t h e  p r i n c i -  
p a l  s p i l l w a y  i n l e t  d u r i n g  and a f t e r  s torm even t s .  Repa i r s  t o  
s t r u c t u r e s  o r  s t r u c t u r a l  f e a t u r e s  damaged by f l o o d s  w i l l  b e  

I) 
made promptly.  
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A d r a i n a g e  g r a d i e n t  through t h e  r e s e r v o i r  bas in  w i l l  
b e  mainta ined so  no l o c a l  impoundment a r e a s  a r e  formed. 

P r o j e c t  Cos t s  

P r o j e c t  c o s t s  w i l l  b e  $371,260 P.L. 566 funds  p l u s  $182,300 o t h e r  
funds f o r  a  t o t a l  c o s t  o f  $553,560. 

The p r o j e c t  c o s t  can be  broken down a s  fo l lows :  

Land t r e a t m e n t  c o s t s  a r e  $71,510 of P.L. 566 funds  
which a r e  t o  be  spen t  f o r  c r i t i c a l  a r e a  t r e a tmen t  ($48,000) 
and t e c h n i c a l  a s s i s t a n c e  ($23,510) and $120,870 o f  o t h e r  
funds wi th  t h e  g r e a t e s t  s h a r e  ($101,135) t o  be  spen t  on 
rangeland management and t r e a tmen t .  Thus,  t h e  t o t a l  o f  
funds t o  b e  spen t  i n  t h e  p r o j e c t  on land  t r e a tmen t  is 
$192,380. 

S t r u c t u r a l  measure c o s t s  a r e  $299,750 of  P.L. 566 
funds ,  most of which w i l l  be spen t  on t h e  c o n s t r u c t i o n  o f  
t h e  two f l oodwa te r  r e t a r d i n g  s t r u c t u r e s  and accompanying 
f a c i l i t i e s  ($230,580) and $61,430 o f  o t h e r  funds  most o f  
which w i l l  b e  spen t  on land r i g h t s  ($57,560).  Thus,  t h e  
t o t a l  f unds  t o  b e  spen t  i n  t h e  p r o j e c t  on s t r u c t u r a l  
measures a r e  $361,180, 

ENVIRONMENTAL SFTTING 

P h y s i c a l  Resources 

Wickenburg Watershed i s  i n  west c e n t r a l  Arizona i n  Maricopa and 
Yavapai c o u n t i e s  between t h e  Vu l tu r e  and Date Creek mountains. Tha t  
p a r t  of t h e  watershed w i th in  Maricopa County is i n  t h e  Wickenburg NRCD 
and t h a t  p a r t  w i t h i n  Yavapai County is i n  t h e  T r i a n g l e  NRCD. The 
100,000 a c r e  watershed is wi th i n  t h e  Gi la  Water Resource Subregion o f  
t h e  Lower Colorado ~ e ~ i 0 n . l  The Lower Colorado Region i nc ludes  t h e  
S t a t e  o f  Arizona and p a r t s  o f  Nevada, Utah and New Mexico. The Gila  
R ive r ,  t h e  l a r g e s t  s u r f a c e  wa t e r  system i n  t h e  Region, r i s e s  i n  wes te rn  
New Mexico and f l ows  g e n e r a l l y  west through Arizona t o  t h e  Colorado 
R i v e r  a t  Yuma. The l a r g e s t  t r i b u t a r y  t o  t h e  Gi la  is  t h e  S a l t  R ive r ,  
which p rov ide s  wa t e r  f o r  t h e  Region 's  l a r g e s t  popu l a t i on  c e n t e r ,  Phoenix,  
A r i ~ o n a .  O the r  p r i n c i p a l  t r i b u t a r i e s  a r e  t h e  San Pedro and t h e  Santa  
Cruz r i v e r s  i n  t h e  s o u t h ,  and t h e  Agua F r i a  and t h e  Hassayampa r i v e r s  i n  

l/ A l l  f o o t n o t e s  a r e  l i s t e d  i n  Appendix A - 



t h e  n o r t h .  Dra inages  i n  t h e  Wickenburg Watershed a r e  t r i b u t a r y  t o  t h e  
Hassayampa River .  

The p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  Region v a r y  from t h e  broad 
open expanses  o f  t h e  Sonoran D e s e r t  t o  h i g h  rugged mountains,  Within 
t h e  Gi la  Subreg ion  t h e r e  a r e  t h e  p r i n c i p a l  i r r i g a t e d  d e s e r t  v a l l e y s  o f  
Arizona,  and h igh  mountain a r e a s ,  o f f e r i n g  a v a r i e t y  o f  crop-producing 
c l i m a t e s .  

The Wickenburg Watershed i n c l u d e s  a l l  o f  t h e  d r a i n a g e s  ( i n  Arizona 
c a l l e d  washes) t h a t  f low through t h e  town o f  Wickenburg from t h e  n o r t h  
and west .  Wickenburg, t h e  p r i n c i p a l  town i n  t h e  watershed with a 1970 
p o p u l a t i o n  o f  2 ,375 ,  i s  l o c a t e d  a t  33' 58' l a t i t u d e  and 112' 44 '  l o n g i -  
tude .  The u n i n c o r p o r a t e d  community o f  Congress is l o c a t e d  i n  t h e  water-  
shed a b o u t  16 miles n o r t h  o f  Wickenburg. The t o t a l  p o p u l a t i o n  o f  t h e  
watershed i s  2 ,550 ,  wi th  a b o u t  75 peop le  l i v i n g  o u t s i d e  o f  t h e  communi- 
t i e s  o f  Congress and Wickenburg. Many peop le  l i v i n g  i n  t h e s e  communi- 
t i e s  own o r  manage r a n g e l a n d s  i n  t h e  wa te r shed .  

The watershed can b e  d i v i d e d  i n t o  two phys iograph ic  u n i t s  charac -  
t e r i z e d  by p a r t i c u l a r  combinat ions  o r  p a t t e r n s  o f  topography,  s o i l s ,  
c l i m a t e ,  w a t e r  r e s o u r c e s ,  l and  u s e  and v e g e t a t i v e  cover .  A h i l l s  u n i t  
and a p l a i n s  u n i t  e x i s t  i n  t h i s  watershed a s  shown on t h e  Land S t a t u s  
Map. 

The h i l l s  u n i t ,  1 2 . 1  p e r c e n t  (12,140 a c r e s )  o f  t h e  wa te r shed ,  is 
p r i m a r i l y  h i l l s  and mountains with s l o p e s  r a n g i n g  from 1 0  p e r c e n t  t o  
75 p e r c e n t .  The s o i l s ,  l and  c a p a b i l i t y  c l a s s  V I I s ,  g e n e r a l l y  have a 
s e v e r e  r o o t  l i m i t a t i o n  t h a t  makes them u n s u i t e d  f o r  c u l t i v a t i o n .  

The p l a i n s  u n i t  makes up 87.9 p e r c e n t  (87,860 a c r e s )  o f  t h e  water-  
shed and is p r i m a r i l y  a l l u v i a l  f a n s  with some low h i l l s .  

The m a j o r i t y  o f  t h e  p l a i n s  u n i t  s o i l s  a r e  i n  l a n d  c a p a b i l i t y  
c l a s s  VIIc  o r  V I I s  because  o f  c l i m a t e  o r  s o i l s  l i m i t a t i o n s .  The a r e a  
p r e s e n t l y  i r r i g a t e d  is land  c a p a b i l i t y  c l a s s  11s and 111s. By supp ly-  
i n g  w a t e r  t h e  c l i m a t i c  l i m i t a t i o n s  o f  t h e  c l a s s  VIIc is a l t e r e d  t o  t h e  
p o i n t  where c r o p s  can  b e  r a i s e d  on t h e  l and  wi th  some r e s t r i c t i o n s  t o  
t y p e  of p l a n t s .  

The watershed e l e v a t i o n  r a n g e s  from 2 ,070  f e e t  a t  Wickenburg t o  
4 ,500  f e e t  above mean s e a  l e v e l  i n  t h e  Date Creek Mountains n e a r  t h e  
town of Congress.  The a v e r a g e  a n n u a l  t e m p e r a t u r e  a t  Wickenburg is 
64.7° wi th  a mean minimum of 46' and a mean maximum o f  82.2'. The 
average  growing season  i s  226 days .  2 
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The average  annua l  p r e c i p i t a t i o n  a t  Wickenburg i s  11 inches .  
Annual r a i n f a l l  is u s u a l l y  abou t  e q u a l l y  d i s t r i b u t e d  between t h e  w i n t e r  
months o f  November, December, J anua ry  and February ,  and t h e  summer 
months o f  J u l y ,  August and September. Da i l y  p r e c i p i t a t i o n  o f  o v e r  
t h r e e  i nches  h a s  been recorded .2  The a r e a  is c h a r a c t e r i z e d  by h igh  i n -  
t e n s i t y ,  s h o r t  d u r a t i o n  l o c a l  thunders to rms  d u r i n g  t h e  summer months 
wi th  low i n t e n s i t y ,  l o n g  d u r a t i o n  g e n e r a l  s to rms  u s u a l l y  o c c u r r i n g  
d u r i n g  t h e  w i n t e r  months. Snowfal l  is g e n e r a l l y  l i m i t e d  t o  t r a c e  
amounts. 

The p r e s e n t  l and  u s e  i n  t h e  watershed is 93,610 a c r e s  (93.6  pe r -  
c e n t )  range land ,  100 a c r e s  (0 .1  p e r c e n t )  p a s t u r e l a n d ,  and 6 ,290  a c r e s  
(6.3 p e r c e n t )  of urban and b u i l t - u p  land .  Inc luded  i n  t h e  urban and 
b u i l t - u p  l a n d s  a r e  t h e  a i r p o r t  and roads .  

Known mine ra l  r e s o u r c e s  w i t h i n  t h e  Wickenburg Watershed i nc lude  
i r o n ,  t i t a n i u m ,  s i l v e r ,  copper ,  gold  and l e a d . 3  A t  t h e  p r e s e n t  time, 
t h e r e  a r e  no mining o p e r a t i o n s  b e i n g  conducted i n  t h e  watershed. 

The on ly  s u r f a c e  wa t e r  impoundments i n  t h e  watershed a r e  t h o s e  
s t ockwa te r  ponds cons t ruc t ed  by r anche r s .  There a r e  no p e r e n n i a l  
s t r e ams  i n  t h e  watershed.  

The d r a i n a g e  p a t t e r n  i n  t h e  watershed c o n s i s t s  p r i m a r i l y  o f  S o l s  
Wash and its t r i b u t a r i e s ,  of which one is Casandro Wash. S o l s  Wash is 
a  t r i b u t a r y  t o  t h e  Hassayampa River .  A s m a l l e r  t r i b u t a r y  t o  t h e  
Hassayampa R i v e r ,  Sunset  Wash and its t r i b u t a r y  Sunnycove Wash, d r a i n s  
t h e  e a s t e r n  p a r t  o f  t h e  watershed. 

S o l s  Wash o r i g i n a t e s  i n  t h e  Date  Creek Mountains i n  t h e  no r the rn  
p a r t  o f  t h e  watershed. There  t h e  wash f lows  i n  a n  unmodified,  we l l -  
de f i ned  n a t u r a l  channel  with ephemeral f l ow  ( ~ ~ ~ e  NE).* A s  t h e  wash 
f lows  s o u t h ,  it e n t e r s  t h e  a l l u v i a l  f a n  of t h e  p l a i n s  u n i t .  There  t h e  
channel  h a s ,  a t  b e s t ,  a  poor ly  de f i ned  channe l  (Type OE) .  The cou r se  
o f  t h e  wash changes from one pe r i od  of  flow t o  t h e  next .  The wash 
l e a v e s  t h e  a l l u v i a l  f a n  about  15 miles nor thwest  o f  Wickenburg and 

*SCS c l a s s i f i c a t i o n  o f  t h e  s t ream channe ls  p r i o r  t o  any  p r o j e c t  
a c t i v i t y :  

Type NE - a n  unmodif ied,  wel l -def ined n a t u r a l  channel  o r  s t ream which 
f l ows  o n l y  d u r i n g  pe r i ods  of s u r f a c e  runof f ,  o the rw i se  d r y .  

Type OE - none o r  p r a c t i c a l l y  no de f i ned  channe l  where f lows occu r  on ly  
d u r i n g  p e r i o d s  o f  s u r f a c e  r u n o f f ,  o the rw i se  d ry .  

Type ME - man-made d i t c h  o r  p r e v i o u s l y  modified channel  where f l ows  
occu r  on ly  du r ing  p e r i o d s  o f  s u r f a c e  r u n o f f ,  o the rw i se  d ry .  
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a g a i n  becomes w e l l  de f ined  (Type NE) .  A s  t h e  channel  p a s s e s  th rough  
Wickenburg, it h a s  been modified by man a t  v a r i o u s  l o c a t i o n s  i n  a n  
a t t e m p t  t o  p r e v e n t  f l o o d i n g  of t h e  developed a r e a s  (Type ME) .  

Casandro Wash o r i g i n a t e s  n e a r  t h e  V u l t u r e  Mine Road west o f  
Wickenburg and s o u t h  o f  U. S. Highway 60.  It f l o w s  n o r t h e a s t e r l y  i n  
a  we l l -de f ined  channe l  (Type NE) t o  Highway 6 0 ,  where it e n t e r s  
Wickenburg, t h e n  th rough  two s u b d i v i s i o n s  l o c a t e d  above t h e  Atch i son ,  
Topeka and Santa  Fe R a i l r o a d .  I n  t h e  a r e a  o f  t h e  s u b d i v i s i o n s  t h e  
c h a n n e l  h a s  been modif ied b y  man (Type ME) t o  d i r e c t  t h e  f l o w s  i n t o  a  
c o n s t r u c t e d  channe l  f o r  a  s h o r t  d i s t a n c e  and t h e n  down Mohave S t r e e t .  
The wash p a s s e s  u n d e r  t h e  r a i l r o a d  and e n t e r s  S o l s  Wash a b o u t  500 f e e t  
n o r t h e a s t  o f  t h e  t r a c k s .  

Sunset  and Sunnycove washes o r i g i n a t e  southwest  of Wickenburg. 
Sunset  Wash h a s  i t s  o r i g i n  n e a r  t h e  V u l t u r e  Mine Road two m i l e s  sou th-  
west  of Wickenburg. It f l o w s  n o r t h e a s t  th rough  a  s m a l l  t r a c t  o f  homes 
i n  a  w e l l  d e f i n e d  n a t u r a l  channe l  (Type NE) u n t i l  it r e a c h e s  t h e  Sunset  
Dr ive  a r e a .  Here t h e  channel  h a s  been  moved t o  one s i d e  o f  t h e  v a l l e y  
by man t o  a l l o w  t h e  c o n s t r u c t i o n  o f  homes (Type ME). A f t e r  t h e  channe l  
p a s s e s  t h e  homes, it f l o w s  down a  s t r e e t  t o  i ts j u n c t i o n  wi th  Sunnycove 
Wash. Sunnycove Wash o r i g i n a t e s  i n  t h e  f o o t h i l l s  o f  t h e  V u l t u r e  
Mountains t h r e e  m i l e s  southwest  o f  i ts j u n c t i o n  wi th  Sunse t  Wash. The 
channe l  i n  t h e s e  u p p e r  r e a c h e s  is a  w e l l  de f ined  n a t u r a l  channe l  ( ~ y ~ e  
NE). Below t h e  conf luence  o f  Sunse t  and Sunnycove washes t h e  channe l  
h a s  been modif ied by man (Type ME) a s  homes were b u i l t  on t h e  f l o o d  
p l a i n .  The modif ied channe l  from t h e  c o n f l u e n c e  t o  where t h e  wash 
e n t e r s  t h e  F i s h e r  and Maguire Addi t ion  s u b d i v i s i o n s  is  w e l l  d e f i n e d ,  
b u t  h a s  q u i t e  l i m i t e d  c a p a c i t y .  

I n  t h e  s u b d i v i s i o n s  t h e  channe l  is t h e  paved Sylvan S t r e e t ,  u n t i l  
it r e a c h e s  t h e  AT&SF R a i l r o a d .  Between t h e  r a i l r o a d  and t h e  Hassayampa 
R i v e r  a  channe l  h a s  been c o n s t r u c t e d  and d iked  t o  reduce  f l o o d  damages 
t o  t h e  a g r i c u l t u r a l  l a n d  i n  t h e  Hassayampa R i v e r  f l o o d  p l a i n .  

The q u a l i t y  o f  s u r f a c e  w a t e r s  i n  t h e  watershed h a s  n o t  been 
c l a s s i f i e d  by t h e  Arizona Hea l th  Department.  It is e s t i m a t e d  t h a t  t h e  
runoff c a r r i e d  by t h e s e  ephemeral  washes c o n t a i n s  from 350 t o  700 ppm 
d i s s o l v e d  s o l i d s ,  composed p r i m a r i l y  o f  ca lc ium and magnesium carbona te -  
b i c a r b o n a t e  wi th  a v e r a g e  suspended sediment  c o n c e n t r a t i o n s  around 
20,000 ppm. 4 

No wet lands  a r e  l o c a t e d  i n  t h e  watershed.  

P l a n t  and Animal Resources  ( ~ l o r a  and ~ a u n a )  

The s h r u b s  i n  t h e  h i l l s  u n i t  p o r t i o n  o f  t h e  watershed i n c l u d e  p a l o  
v e r d e ,  r a n g e  r a t a n y ,  broom snakeweed, f a i r y - d u s t e r ,  Mormon t e a  and 



p a l o  c h r i s t i .  C a c t i  i n c l u d e  primari:Ly s a g u a r o ,  p r i c k l y  p e a r  and c h o l l a .  
P r i n c i p a l  g r a s s e s  a r e  d e s e r t  needleg-rama, bush muhly, c o t t o n t o p ,  b i g  
g a l l e t a ,  p e r e n n i a l  three.-awns,  and s ixweeks  grama , The dominant p l a n t  
s p e c i e s  a r e  p a l o  v e r d e ,  c h o l l a ,  and b i g  g a l . l e t a .  The ground c o v e r  is 
e s t i m a t e d  a t  13 p e r c e n t  if anni la ls  a r e  inc luded .  

The p l a i n s  u n i t  s h r u b s  a r e  c r e o s o t e  bush,  mesqu i te ,  shrubby buck- 
wheat,  b u r s a g e s ,  and w h i t e  b r i t t l e b u s h ,  C a c t i  a r e  t h e  p r i c k l y  p e a r  
and c h o l l a .  G r a s s e s  i n c l u d e  f l u f f  g r a s s ,  needlegrama, 'bush muhly, b i g  
g a l l e t a ,  and six-weeks grama. The dominant p l a n t  s p e c i e s  a r e  c r e o s o t e  
bush and b i g  g a l l e t a  i n  t h e  f l a t t e r  a r e a s ,  wi th  mesqui te  a l o n g  t h e  
washes. G e n e r a l l y ,  t h e  range c o n d i t i o n  i s  f a i r  wi th  ground c o v e r  e s t i -  
mated t o  b e  16 p e r c e n t .  

Casandro and Sunset-Sunnycove washes p r o v i d e  good permanent h a b i t a t  
f o r  r e s i d e n t  p o p u l a t i o n s  o f  s m a l l  mammals and b i r d s .  Gambel q u a i l ,  
mourning and white-winged dove,  and non-game b i r d s ,  a l o n g  with j ack  and 
c o t t o n t a i l .  r a b b i t s ,  ground s q u i r r e l s  and o t h e r  s m a l l  mammals p r o v i d e  a 
s m a l l  b u t  e a s i l y  a c c e s s i b l e  w i l d l i f e  r e s o u r c e  f o r  h u n t i n g  and o b s e r v a t i o n .  

S o l s  Wash is somewhat less a c c e s s i b l . e ,  b u t  because  o f  i ts  l a r g e r  
a r e a  (approximately  20 t i m e s  a s  l a r g e  a s  t h e  o t h e r  t h r e e  washes eom- 
b i n e d ) ,  it c o n t a i n s  a more s i g n i f i c a n t  w i l d l i f e  r e s o u r c e .  The h a b i t a t  
is  i n  p o o r e r  c o n d i t i o n  t h a n  Casandro and Sunset-Sunnycove washes,  due t o  
i n t e n s 4 v e  g r a z i n g .  The s p e c i e s  o f  w i l d l i f e  a r e  t h e  same a s  t h o s e  found 
on t h e  o t h e r  washes i n  t h e  wa te r shed ,  excep t  t h a t  d e e r  a r e  found i n  t h e  
upper  r e a c h e s  o f  t h i s  wash, 

S e v e r a l  s p e c i e s  o f  r e p t i l e s  and amphibians ,  i n c l u d i n g  wes te rn  
spadefoo t  t o a d ,  : leopard f r o g ,  d e s e r t  t o - r t o i s e ,  zebra  t a i l e d  l i z a r d ,  
c o l l a r e d  l i z a r d ,  r e d  r a c e r ,  coachwhip s n a k e ,  and wes te rn  diamondback 
r a t t l e s n a k e ,  a r e  found i n  t h e  w a t e r s h e d " 5  There  is no f i s h e r i e s  h a b i t a t  
i n  t h e  wa te r shed ,  and no r a r e  o r  endangered s p e c i e s  o f  w i l d l i f e  have 
been i d e n t i f i e d  i n  t h e  watershed.6 

Economic Resources  

The landownership  w i t h i n  t h e  Wickenburg Watershed is a s  f o l l o w s :  
p r i v a t e  l a n d ,  25 ,665  a c r e s ;  s t a - t e  l a n d ,  70 ,335  a c r e s ;  and f e d e r a l  l a n d s ,  
4 ,000 a c r e s .  Local  p u b l i c  l a n d ,  inc luded  i n  t h e  p r i v a t e  l a n d  f i g u r e s ,  
i n c l u d e s  a c i t y  park i n  Wickenburg and t h e  Wickenburg Municipal  A i r p o r t .  

There  a r e  f i v e  fa rms  and f i f t e e n  r a n c h e s  i n  t h e  watershed.  The 
farms a r e  f a m i l y  owned and o p e r a t e d  wi th  a n  average  s9ze  o f  20 a c r e s .  
A l l  f a r m e r s  have employment o f f  t h e  farm t o  supplement t h e i r  incomes. 

@ Most o f  t h i s  farm l a n d  is l o c a t e d  on t h e  Iiassayampa R i v e r  f l o o d  p l a i n .  
The land c ~ l r r e n t l y  is used a s  p a s t u r e  l and  t o  produce supp lementa l  feed 

11 
0 



f o r  c a t t l e  and h o r s e s ,  The r a n c h e s  a r e  p r i m a r i l y  involved i n  beef  pro-  
d u c t i o n .  Three  o f  t h e  ranches  a r e  a l s o  cons idered  dude r a n c h e s  and 
make a  major  contribution t o  t h e  economy o f  t h e  a r e a ,  The a v e r a g e  s i z e  
of t h e  r a n c h e s  is 7 ,100  a c r e s ,  a l t h o u g h  f i v e  ranches  o r  p o r t i o n s  o f  
ranches  c o v e r  74,000 a c r e s ,  The a v e r a g e  number o f  c a t t l e  g r a z i n g  on 
t h e  range land  i s  1 , 1 0 0  head. Only one o f  t h e  working r a n c h e s  and two 
of  t h e  dude r a n c h e s  employ one and one-ha l f  man y e a r s  o r  more o f  o u t -  
s i d e  l a b o r .  

The p r i v a t e  l and  i n  t h e  upper  r e a c h e s  o f  t h e  watershed r a n g e s  
from $350 t o  $800 p e r  a c r e  i n  v a l u e .  Land v a l u e s  i n  and n e a r  Wickenburg 
range  from $1,000 t o  $1,500 per a c r e  f o r  l a n d  i n  t h e  f l o o d  p l a i n  and 
$2,000 t o  $2,500 p e r  a c r e  f o r  t h e  upland a r e a s .  The u rban  p r o p e r t y  
v a l u e s  v a r y  c o n s i d e r a b l y  by l a c a t i o n .  The homes a l o n g  Casandro Wash 
range  i n  v a l u e  from $8,000 t o  $16,000,  w h i l e  t h e  homes a l o n g  Sunse t  
Dr ive  r a n g e  i n  v a l u e  from $15,000 t o  $25,000. Homes below t h e  con- 
f l u e n c e  of Sunse t  and Sunnycove washes v a r y  i n  v a l u e  from $8,000 t o  
$80,000, wi th  t h e  a v e r a g e  v a l u e  o f  t h i s  r each  b e i n g  $20,000. 

T r a n s p o r t a t i o n  f a c i l i t i e s  w i t h i n  t h e  watershed a r e  good. Access 
t o  markets  is e x c e l l e n t  because  o f  t h e  p r o x i m i t y  t o  t h e  Phoenix metro- 
p o l i t a n  a r e a .  Limited r a i l m a d  f a c i l i t i e s  i n  Wickenburg i n c l u d e  s e r v i c e  
t o  and from C a l i f o r n i a ,  PhoenTx and n o r t h e r n  Arizona.  P r i v a t e  and 
c h a r t e r e d  a i r  f l i g h t s  can  b e  accommodated from t h e  Wickenburg Municipal  
A i r p o r t .  

Supplemental  income is n e c e s s a r y  f o r  t h o s e  p e r s o n s  fa rming  w i t h i n  
t h e  watershed because  o f  t h e  s m a l l  a c r e a g e s .  Such s o u r c e s  o f  income 
i n c l u d e  employment i n  r e t a i l  e s t a b l i s h m e n t s  and t o u r i s t  f a c i l i t i e s .  

Tha t  p a r t  o f  t h e  watershed wi-thin Maricopa County is w i t h i n  t h e  
Hohokam Resource Conserva t ion  and Development p r o j e c t  a r e a .  Tha t  p a r t  
of t h e  watershed w i t h i n  Yavapai County is w f t h i n  t h e  Cocopai Resource 
Conserga t ion  and Development p r o j e c t  a r e a .  

R e c r e a t i o n a l  Resources  

The e x i s t i n g  r e c r e a t i o n a l  r e s o u r c e s  i n  t h e  watershed i n c l u d e  a  
c i t y  p a r k ,  swimming p o o l ,  and n ine-ho le  g o l f  c o u r s e  i n  Wickenburg, and 
s e v e r a l  dude r a n c h e s  which p r o v i d e  o p p o r t u n i t i e s  f o r  horseback  r i d i n g ,  
n a t u r e  t r a i l  h i k e s ,  and o t h e r  r e c r e a t i o n a l  f a c i l i t i e s .  The watershed 
does  n o t  c o n t a i n  a n y  water-based r e c r e a t i o n  developments.  The n e a r e s t  
water-based r e c r e a t i o n  a r e a  is Lake P l e a s a n t ,  l o c a t e d  approx imate ly  50 
miles e a s t  o f  Wickenburg. The Alamo Dam r e c r e a t i o n  a r e a  is l o c a t e d  
approx imate ly  70 miles west o f  Wfckenburg. 



Archeolog ica l  and H i s t o r i c a l  Resources  

Although h i s t o r y  p l a y s  a n  impor tan t  p a r t  i n  t h e  t o u r i s t  i n d u s t r y ,  
t h e r e  a r e  no h i s t o r i c a l  s i t e s  i n  t h e  watershed t h a t  a r e  l i s t e d  i n  t h e  * Nat iona l  R e g i s t e r  o f  H i s t o r i c  P l a c e s .  F i e l d  i n v e s t i g a t i o n s  by  t h e  
Arizona Game and F i sh  Department and t h e  Bureau of Spor t  F i s h e r i e s  and 
Wi ld l i fe  d i d  no t  i n d i c a t e  any a r e a s  o f  v a l u e  f o r  s c i e n t i f i c  i n v e s t i -  
g a t i o n s  i n  t h e  watershed.  

S o i l ,  Water, and P l a n t  Management S t a t u s  

V e r y  l i t t l e  change i n  l and  u s e  h a s  occur red  i n  t h e  watershed d u r i n g  
t h e  l a s t  1 0  yea r s .  The urban popu l a t i on  h a s  i nc r ea sed  abou t  1 0  pe r cen t  
with t h e  a d d i t i o n a l  l and  needed t o  p rov ide  l i v i n g  space  f o r  t h e s e  people  
b e i n g  l e s s  t h a n  50 a c r e s .  Much of  t h i s  new development h a s  t a k e n  p l a c e  
i n  t h e  f o o t h i l l s  o f  Sunse t  Wash, Sunnycove Wash, and Casandro Wash 

@ d ra inages .  People  a r e  buying 2  t o  5 a c r e  l o t s  and b u i l d i n g  $20,000 t o  
$50,000 homes on them t o  b e  used a s  r e t i r e m e n t  o r  w in t e r  homes. Most 
o f  t h e s e  homes a r e  l o c a t e d  on k n o l l s  o r  sma l l  h i l l s  and a r e  no t  i n  a  
f l ood  p l a i n .  Access roads  a r e  p r i m a r i l y  graded d i r t  roads  and a r e  
s u s c e p t i b l e  t o  e r o s i o n  and f lood  damage. 

E igh teen  o f  t h e  20 farm and ranch o p e r a t o r s  w i t h i n  t h e  watershed 
a r e  coope ra to r s  wi th  e i t h e r  t h e  T r i a n g l e  o r  Wickenburg Natura l  Resource 
Conservat ion D i s t r i c t  and a r e  managing 88 pe rcen t  o f  t h e  l and  i n  t h e  
watershed. S i x  o f  t h e  coope ra to r s  have b a s i c  conse rva t i on  p l a n s  which 
cover  approx imate ly  38 pe rcen t  of t h e  t o t a l  watershed. 

The land  t r e a tmen t  i n s t a l l e d  d u r i n g  t h e  l a s t  1 0  y e a r s  h a s  con- 
s i s t e d  o f  v a r i o u s  measures and management p r a c t i c e s  wi th  t h e  t o t a l  i n -  
vestment amounting t o  $194,000. These inves tments  inc luded  $94,000 f o r  
adequa te  l i v e s t o c k  wate r  on t h e  rangeland.  A l l  measures i n  t h e  b a s i c  
conse rva t i on  p l a n s  f o r  t h i s  purpose have  been i n s t a l l e d .  About 75 per -  
c en t  of o t h e r  planned measures f o r  range land  improvement, such a s  p r o p e r  
g r a z i n g ,  range  s eed ing ,  de f e r r ed  g r a z i n g  and f enc ing  have been i n s t a l l e d  
a t  a n  e s t ima t ed  c o s t  o f  $37,000. About 74 p e r c e n t  o f  t h e  planned 
measures f o r  pa s tu r e l and  have been i n s t a l l e d  a t  a n  e s t ima t ed  c o s t  of 
$63,000. 

I n  a n  a t t e m p t  t o  p roper ly  d i s t r i b u t e  t h e i r  l i v e s t o c k  o v e r  t h e  
r ange ,  most o f  t h e  r anche r s  have s t r e s s e d  s t o c k  wate r  more t h a n  e r o s i o n  
c o n t r o l  i n  t h e i r  expend i t u r e s  f o r  l a n d  t r e a tmen t  i n  t h e  p a s t  1 0  y e a r s .  

Y 
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WATER AND RELATED LAND RESOURCE PROBLEMS 

Land and Water M a n a g w l ,  

A major  p o r t i o n  o f  t h e  watershed is i n  e i t h e r  poor  o r  f a i r  r a n g e  
c o n d i t i o n .  Because o f  t h e  s e v e r e  d e s e r t  c l i m a t i c  c o n d i t i o n s ,  t h e  a r e a  
is dominated by d e s e r t  p l a n t s  and s u p p o r t s  few p e r e n n i a l  g r a s s e s  and 
f o r b s .  Heavy u s e  o f  t h e  range  b y  l i v e s t o c k  h a s  f u r t h e r  reduced t h e  
amount o f  v e g e t a t i o n .  

Changes i n  v e g e t a t i o n  t y p e s  and amounts have been c h a r a c t e r i z e d  b y  
a  r e d u c t i o n  of p e r e n n i a l  g r a s s e s  and d e s i r a b l e  s h r u b s  and a n  i n c r e a s e  
i n  a n n u a l  g r a s s e s  and u n p a l a t a b l e  s h r u b s ,  such a s  c r e o s o t e  bush.  These  
v e g e t a t i v e  changes  have i n c r e a s e d  t h e  a l r e a d y  l a r g e  amount o f  b a r e  s o i l  
s u b j e c t  t o  a c c e l e r a t e d  e r o s i o n  p r o c e s s e s .  Many a r e a s  o f  t h e  watershed 
h a v e  s e v e r e  s h e e t  and g u l l y  e r o s i o n  problems. The problems on a b o u t  500 
a c r e s  a r e  c l a s s i f i e d  a s  c r i t i c a l  i n  n a t u r e .  

Improved management o f  t h e  l a n d  and t h e  e s t a b l i s h m e n t  o f  v e g e t a t i o n  
through mechanical  t r e a t m e n t  is n e c e s s a r y  i n  many a r e a s  t o  improve c o v e r  
c o n d i t i o n s .  Economic r e t u r n  p e r  a c r e  on t h e s e  d e s e r t  l a n d s  i s  low. 
Most o f  t h e  r a n c h e r s  cannot  a f f o r d  t o  spend l a r g e  s u m s  o f  money t o  t r e a t  
t h e  l a n d .  f 

The i r r i g a t e d  p a s t u r e  l a n d  a l o n g  t h e  Hassayampa R i v e r  is s u b j e c t  t o  
f l o o d i n g  b y  both t h e  Hassayampa R i v e r  and t h e  washes i n  t h e  watershed.  
Most o f  t h e s e  l a n d s  have n o t  been t r e a t e d  i n t e n s i v e l y  enough t o  a s s u r e  
t h e  maximum p r o d u c t i o n  p o s s i b l e  wi th  e f f i c i e n t  use o f  w a t e r ,  due t o  t h e  
f l o o d  hazard.  

D i r e c t  Floodwater  and Sediment D a m  

Floodwater  damage o c c u r s  f r e q u e n t l y  i n  t h e  watershed.  During 
p e r i o d s  o f  i n t e n s e  r a i n f a l l ,  p r i m a r i l y  d u r i n g  summer thunders to rms ,  
sediment- laden f l o o d w a t e r s  rush  down t h e  washes. Overland f l o o d i n g  
o c c u r s  when t h e  f l o w s  exceed t h e  l i m i t e d  c a p a c i t i e s  o f  t h e  washes o r  
when sediment  f i l l s  t h e  channe l s .  

A g r i c u l t u r a l  f l o o d  damage o c c u r s  a t  many l o c a t i o n s  on t h e  range land  
and  on most o f  t h e  i r r i g a t e d  f a n  l a n d  i n  t h e  watershed.  It is e s t i -  
mated t h a t  15 a c r e s  o f  t h e  100 a c r e s  of p a s t u r e  l and  i n  t h e  watershed 
a r e  s u s c e p t i b l e  t o  f l o o d i n g  from t h e  washes i n  t h e  watershed.  Ninety 
a c r e s ,  i n c l u d i n g  t h e  15 a c r e s  mentioned above,  a r e  s u b j e c t  t o  f l o o d i n g  
by t h e  Hassayampa River .7  



Overland f l o o d i n g  occurs  a l ong  t h e  Sunset-Sunnycove Wash and t h e  
Casandro Wash abou t  once eve ry  f o u r  y e a r s  and a l o n g  S o l s  Wash abou t  
once e v e r y  1 0  yea r s .  

Sunset-Sunnycove Wash 

The 100-year f l o o d  p l a i n  a l o n g  Sunset-Sunnycove Wash i n c l u d e s  69 
a c r e s  o f  l and .  A breakdown of t h i s  l and  shows 37 a c r e s  a r e  developed 
urban l a n d ,  1 0  a c r e s  a r e  i r r i g a t e d  p a s t u r e l a n d ,  8 a c r e s  a r e  channe ls ,  
and 1 4  a c r e s  a r e  undeveloped urban l a n d ,  o f  which 4 a c r e s  a r e  p r o j e c t e d  
f o r  f u t u r e  housing.  A l l  t h i s  l and  is  w i t h i n  t h e  c i t y  limits o f  
Wickenburg. 

Seven f l o o d s  have occur red  a l o n g  t h i s  wash d u r i n g  t h e  l a s t  20 
yea r s .  Houses have been f l ooded ,  ya rd s  inunda ted ,  and s t r e e t s  damaged. 
The l a s t  f l ood  which pu t  wate r  i n s i d e  houses  occur red  i n  September 
1965. T h i s  f l o o d  even t  was e s t ima t ed  t o  be a  once- in-four-years  even t .  
Storms which have  occur red  s i n c e  1965 have caused on ly  minor damage. 
The s torm o f  August 5, 1955, e s t ima t ed  t o  be  a  once- in-f ive  yea r s s t o rm ,  
pu t  wate r  t o  a  dep th  of one foo t  i n s i d e  two houses .  S ince  t h a t  time, 
s e v e r a l  houses  have been b u i l t  i n  t h e  f l o o d  p l a i n .  These houses  w i l l  
be f looded by a  r e cu r r ence  of t h i s  even t .  

S t r e e t s  become impassable d u r i n g  heavy r a in s to rms  because o f  t h e  
f lowing wate r .  S t r e e t  e r o s i o n  and sediment  d e p o s i t i o n  f u r t h e r  r e s t r i c t  
t r a f f i c  a f t e r  each f l o o d  passes .  Annual s t r e e t  damage is expected.  
Damage a l s o  occu r s  t o  u t i l i t y  l i n e s  and sewer  l i n e s ,  c r e a t i n g  hazardous 
h e a l t h  cond i t i ons .  

The once-in-100-years f lood  (one p e r c e n t  chance e v e n t )  w i l l  cause  
f loodwate r  damages o f  approx imate ly  $195,000 a l o n g  t h i s  wash. Flood- 
water  w i l l  i nunda te  approx imate ly  75 of t h e  110 homes i n  t h e  f l o o d  
p l a i n .  The o t h e r  35 homes i n  t h e  f lood  p l a i n  w i l l  no t  have wate r  
i n s i d e  them, b u t  wa t e r  w i l l  be o v e r  t h e  ya rd s  and around t h e  founda t i ons .  

Casandro Wash 

The 100-year  f l o o d  p l a i n  a l o n g  Casandro Wash i nc ludes  27 a c r e s  o f  
land.  Th i s  i nc ludas  15 a c r e s  o f  developed urban l a n d ,  9 a c r e s  o f  un- 
developed urban l a n d  with  5 of t h e s e  a c r e s  p r o j e c t e d  f o r  f u t u r e  develop-  
ment, and 3 a c r e s  o f  channels .  A l l  t h i s  l and  is wi th in  t h e  c i t y  limits 
of  Wickenburg. 

During heavy r a in s to rms ,  t h e  r e s i d e n t s  o f  t h i s  a r e a  have t h e  same 
problems a s  t h e  r e s i d e n t s  a l o n g  Sunset-Sunnycove Wash i n  t h a t  t h e  
s t r e e t s  a c t  a s  channe ls  and a r e  impassable  d u r i n g  t h e  runo f f  pe r i od .  



I) 

The s t r e e t s  i n  t h e  Casandro reach a r e  f o r  t h e  most p a r t  unpaved, so 
s t r e e t  e ros ion  damage is a  very common problem. Every flow does some 
damage t o  t h e  s t r e e t s .  

I) Since 1949, n ine  f lood flows have occurred along Casandro Wash. 
Water and sewer l i n e s  have been broken, s t r e e t s  have been damaged, and 
yards have been flooded. 

The once-in-100-years f lood w i l l  cause an est imated $26,000 f lood- 
water damage on t h i s  f lood p l a i n .  Floodwater w i l l  g e t  i n s i d e  22 of t h e  
33 homes. Depths w f l l  vary from 1 t o  29 inches. The foundat ions and 
con ten t s  o f  t h e s e  houses, a s  well  a s  t h e  yards around t h e  homes, w i l l  
be damaged. 

The o t h e r  I1 homes i n  t h e  f lood p l a i n  w i l l  have water around them, 
but  not i n s i d e  t h e  houses. The average annual  f loodwater  damages a r e  
est imated t o  be  $2,600. 

Sols  Wash 

The 100-year f lood p l a i n  a long Sols  Wash covers  86 a c r e s  of land. 

D This  inc ludes  39 a c r e s  of  developed urban land ,  28 a c r e s  of  open l and ,  
14. a c r e s  of  channels ,  and 5 a c r e s  of  i r r i g a t e d  pas ture land ,  a l l  within 
t h e  c i t y  l i m i t s  o f  Wickenburg. 

The f lood of  August 17 ,  1971, est imated t o  be  a  once-in-25-years 
event ,  overtopped t h e  north bank of  t h e  wash j u s t  downstream from t h e  

I, 
Highway 89 b r idge  and flooded approximately 15 ac res .  The land flooded 
included t h e  c i t y  park ,  houses, and yards.  Four houses and s e v e r a l  
ya rds  were damaged by sediment depos i t ion .  The t o t a l  damage caused by 
t h e  f lood was est imated t o  be $6,200. 

The 100-year f lood w i l l  cause an est imated $67,000 of  f loodwater  
damages on t h e  Sols  Wash f lood p l a i n .  Floodwater w i l l  g e t  i n s i d e  
approximately 32 of  t h e  45 houses on t h e  flood p l a i n  t o  depths  varying 
from 3 t o  13 inches.  Water w i l l  surround t h e  r e s t  of  t h e  45 houses 
and approximately 4.0 t r a i l e r  houses loca ted  i n  t h e  f lood p l a i n ,  The 
average annual  f loodwater  damages a r e  est imated t o  be $3,000. 

Sediment damages dur ing  f loods  a r e  high. The types  of  damage 
caused a r e  t h e  same a s  a long t h e  o t h e r  washes. The magnitude of  damages 
is considerably h ighe r  because Sols  Wash d e l i v e r s  approximately 100 
times a s  much sediment t o  t h e  Hassayampa River  a s  t h a t  de l ive red  by 
Sunset-Sunnycove Wash o r  Casandro Wash. 

b 
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I n d i r e c t  Floodwate 'r  and Sediment Damages 

I n d i r e c t  f l o o d w a t e r  and sediment  damages i n c l u d e ,  among o t h e r  t h i n g s ,  
t h e  c o s t  o f  emergency f l o o d  p r e v e n t i o n  measures ,  l o s s  of p r o d u c t i o n  t i m e ,  
and expense o f  temporary r e l o c a t i o n  because  o f  t h e  need t o  c l e a n  up 
l i v i n g  q u a r t e r s  a f t e r  f l o o d i n g .  

Emergency f l o o d  p r e v e n t i o n  measures i n c l u d e  t h e  p a t r o l  o f  p o t e n t i a l  
f l o o d  a r e a s ,  t h e  p r o v i d i n g  o f  a s s i s t a n c e  t o  r e s i d e n t s  o f  t h e  a r e a  b e i n g  
f looded ,  and t h e  r e s c u i n g  o f  s t r a n d e d  m o t o r i s t s  and v e h i c l e s .  The l o s s  
o f  p r o d u c t i o n  time r e s u l t s  from t h e  inconven ience  caused r e s i d e n t s  i n  
t r a v e l i n g  t o  and from homes t o  b u s i n e s s e s .  The temporary r e l o c a t i o n  
c o s t s  i n c l u d e  t h e  c o s t s  o f  r e s i d e n t s  moving i n t o  mote l s ,  a p a r t m e n t s ,  o r  
o t h e r  temporary accommodations u n t i l  t h e i r  homes a r e  c leaned  up and re- 
pa i r e d .  

Average a n n u a l  i n d i r e c t  damages f o r  t h e  t h r e e  e v a l u a t i o n  r e a c h e s  i n  
t h e  watershed a r e  e s t i m a t e d  t o  b e :  Sunset-Sunnycove, $4,54.0; S o l s  Wash, 
$510; and Casandro Wash, $4.20. 

P l a n t  and Animal Resource Problems 

A,major problem i n  t h e  watershed is t h e  poor  range  c o n d i t i o n ,  
e s p e c i a l l y  i n  t h e  upper  r e a c h e s  o f  S o l s  Wash. Many o f  t h e  p e r e n n i a l  
range g r a s s e s  have been r e p l a c e d  by a n n u a l s .  The ground c o v e r  h a s  been 
reduced  and e r o s i o n  is occur r ing .  The d e c r e a s e d  c a r r y i n g  c a p a c i t y  o f  
t h e  r a n g e  h a s  caused economic h a r d s h i p s  on r a n c h e r s  i n  t h e  a r e a .  The 
poor  range  c o n d i t i o n  a l s o  c a u s e s  i n c r e a s e d  c o m p e t i t i o n  f o r  t h e  l i m i t e d  
f l o o d  s u p p l i e s  between domes t ic  a n i m a l s  and r e s i d e n t  w i l d l i f e  p o p u l a t i o n s .  

Water Q u a l i t y  Problems 

It is  e s t i m a t e d  t h a t  p r e s e n t l y  a b o u t  60,000 t o n s  o f  sediment  a r e  
d e l i v e r e d  a n n u a l l y  t o  t h e  Hassayampa R i v e r  by t h e  watershed washes. I n  
terms o f  w a t e r  q u a l i t y ,  it is e s t i m a t e d  t h a t  p r e s e n t l y  t h e  watershed 
washes add on t h e  average  abou t  3,100 p a r t s  p e r  m i l l i o n  o f  sediment  t o  
t h e  Hassayampa River  water.  

Floodwater  a l s o  f l o o d s  s e p t i c  t a n k s ,  b r e a k s  sewer  l i n e s ,  and 

I) 
p o l l u t e s  w a t e r  w e l l s ,  c a u s i n g  s a n i t a r y  and h e a l t h  problems. 

Economic-Social Problems 

The Wickenburg Watershed i n c l u d e s  w i t h i n  its b o u n d a r i e s  t h e  com- 
m u n i t i e s  o f  Wickenburg and Congress. The economic b a s e  o f  Wickenburg 
is t o u r i s m  with  some l i g h t  i n d u s t r y  s t a r t i n g  i n  t h e  a r e a .  Local  
r e s i d e n t s  d e r i v e  t h e i r  incomes from employment i n  r e t a i l  and s e r v i c e  
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e s t a b l i s h m e n t s  o r i e n t e d  toward t h e  t o u r i s t  t r a d e .  O t h e r  r e s i d e n t s  have 
come t o  Wickenburg t o  ret ire.  R e s i d e n t s  a f f e c t e d  f a c e  g r e a t  f i n a n c i a l  
s t r a i n  when f l o o d w a t e r s  damage t h e i r  homes and p r o p e r t y .  Some 
b u s i n e s s e s  a r e  i n t e r r u p t e d  when time is needed t o  c l e a n  up home damage. 
General  i n t e r r u p t i o n  o f  d a i l y  a c t i v i t i e s  is caused by f l o o d i n g .  Con- 
s t a n t  t e n s i o n  a l s o  e x i s t s  f o r  r e s i d e n t s  l i v i n g  i n  a  p o t e n t i a l  f l o o d  
a r e a .  Some r e s i d e n t s  h e s i t a t e  t o  make improvements on p r o p e r t y  because  
of t h e  p o s s i b i l i t y  o f  f l o o d  damage. 

ENVIRONMENTAL IMPACTS 

Conserva t ion  Land Treatment  

The sediment  d e l i v e r e d  b y  S o l s  Wash t o  t h e  Hassayampa R i v e r  w i l l  
b e  reduced by a b o u t  3 , 8 5 0  t o n s  a n n u a l l y  due t o  t h e  l and  t r e a t m e n t  
program. It is e s t i m a t e d  t h a t  p r e s e n t l y  a b o u t  60,000 t o n s  o f  sediment  
i s  d e l i v e r e d  a n n u a l l y  t o  t h e  Hassayampa R i v e r  by t h e  watershed washes. 
The comple t ion  o f  t h e  l a n d  t rea- tment  program w i l l  r educe  t h e  a v e r a g e  
annua l  sediment  d e l i v e r e d  t o  56,150 t o n s .  

The i n s t a l l a t i o n  o f  t h e  w a t e r s p r e a d e r  sys tems w i l l  r e s u l t  i n  
c l e a r i n g  some n a t i v e  v e g e t a t i o n  d u r i n g  c o n s t r u c t i o n ;  b u t ,  by p r o v j d i n g  
more w a t e r  t o  t h e  a r e a  upstream from t h e  s p r e a d e r s  and around t h e  end 
o f  t h e  s p r e a d e r s ,  t h e  o v e r a l l  e f f e c t  shou ld  b e  t o  i n c r e a s e  t h e  vege- 
t a t i o n  on t h e  l a n d .  It is e s t i m a t e d  t h a t  f o r  e v e r y  a c r e  o f  l a n d  c l e a r e d  
t o  c o n s t r u c t  t h e  sy tems ,  i n c r e a s e d  v e g e t a t i o n  should o c c u r  on a t  l e a s t  
t h r e e  a c r e s .  T h i s  v e g e t a t i o n  w i l l  b e  a v a i l a b l e  f o r  u s e  b y  both  w i l d l i f e  
and l i v e s t o c k .  

S t r u c t u r a l  Measures 

The proposed s t r u c t u r a l  program w i l l  s u b s t a n t i a l l y  reduce  f l o o d -  
w a t e r  and sed iment  damages t o  t h e  Sunset-Sunnycove Wash e v a l u a t i o n  
r e a c h .  

It is e s t i m a t e d  t h a t  u n d e r  p r e s e n t  c o n d i t i o n s  t h e  peak f l o w  a t  t h e  
Sunset-Sunnycove j u n c t i o n  d u r i n g  t h e  100-year f l o o d  is 1 , 5 9 0  c f s .  The 
c o n s t r u c t i o n  o f  t h e  proposed works o f  improvement w i l l  r educe  that ,  peak 
f low t o  690 c f s .  

The c o n s t r u c t i o n  of t h e  two f l o o d w a t e r  r e t a r d i n g  s t r u c t u r e s  w i l l  
r e d u c e  t h e  a r e a  f l o o d e d  by t h e  100-year  f l o o d  from 69  a c r e s  t o  1 0  a c r e s .  
P r e s e n t l y ,  110 homes a r e  l o c a t e d  i n  t h e  69-acre  f l o o d  p l a i n .  O f  t h e s e ,  
75 would have f l o o d w a t e r  i n s i d e  t h e  house.  Fo l lowing  c o n s t r u c t i o n  of 
t h e  proposed s t r u c t u r a l  program, only  one house  w i l l  s t i l l  b e  s u b j e c t  t o  
f l o o d w a t e r  and sediment  damage by w a t e r  g e t t i n g  i n s i d e  it d u r i n g  t h e  



100-year  f l ood .  T h i s  one home h a s  a  pa r t i a l l y - comple t ed  f l oodp roo f ing  
w a l l  b u i l t  around i t ,  and complet ion o f  t h i s  w a l l  would p r o t e c t  t h e  
home from t h e  a f t e r - p r o j e c t  100-year  f l ood .  The p r o t e c t i o n  provided 
by the  f l oodwa te r  r e t a r d i n g  s t r u c t u r e s  w i l l  p reven t  e i g h t  a c r e s  o f  irri- 
ga t ed  p a s t u r e  l and  from be ing  f looded  by Sunset-Sunnycove Wash f lows .  
A t o t a l  o f  1 0  a c r e s  o f  i r r i g a t e d  p a s t u r e  l and  i s  p r e s e n t l y  s u b j e c t  t o  
f l o o d i n g  from t h e s e  two washes. The e i g h t  a c r e s  w i l l  s t i l l  be s u b j e c t  
t o  f l ood ing  from t h e  Hassayampa River .  

The 1 0  a c r e s  t h a t  s t i l l  w i l l  b e  f looded  a f t e r  c o n s t r u c t i o n  of  t h e  
proposed works o f  improvement, excep t  f o r  t h e  house mentioned, a r e  
p r e s e n t l y  b e i n g  used a s  s t r e e t s ,  y a r d s ,  i r r i g a t e d  p a s t u r e ,  o r  channels .  
The depth of f l ood ing  on t h e s e  a r e a s  w i l l  b e  reduced 1.3 f e e t  f o r  t h e  
100-year  f l o o d  by t h e  s t r u c t u r e s .  

The l o n g e s t  t h a t  any  wa t e r  w i l l  b e  s t o r e d  'behind t h e  s t r u c t u r e  
from one runo f f  even t  w i l l  b e  abou t  1 2  days .  The use  o f  b u r i e d  p i p e  
f o r  o u t l e t s  w i l l  r e q u i r e  d i s t u r b a n c e  o f  .the a r e a  needed f o r  i n s t a l -  
l a t i o n  o f  t h e  p i p e ,  mainly s t r e e t s  and e x i s t i n g  channe l s ,  du r ing  t h e  
c o n s t r u c t i o n  pe r i od .  Af t e r  complet ion o f  c o n s t r u c t  ion  t h e  o u t l e t s  w i l l  
not  be  n o t i c e a b l e  th roughout  t h e i r  e n t i r e  l e n g t h ,  excep t  f o r  t h e  i n l e t  
and o u t l e t  s t r u c t u r e s .  I n t e r r u p t i o n  o f  l o c a l  t r a f f i c  w i l l  r e s u l t  
d u r i n g  t h e  i n s t a l l . a t i o n  of  t h e  p ipe s .  About f o u r  a c r e s  o f  v e g e t a t i o n ,  
most ly  mesqui te ,  w i l l  b e  removed a long  t h e  p r e s e n t  channel  by t h e  
i n s t a l l a t i o n  o f  t h e  b u r i e d  p i p e  o u t l e t s .  

The c o n s t r u c t i o n  o f  t h e  two f l oodwa te r  r e t a r d i n g  s t r u c t u r e s  w i l l  
r e q u i r e  t h e  c l e a r i n g  o f  approximately  15 a c r e s  o f  l and  c u r r e n t l y  
occupied by mesqui te ,  c a t c l aw ,  p a l o  ve rde ,  c r e o s o t e  bush and annua l  
g r a s s e s  and f o r b s .  The land  c l e a r e d  w i l l  b e  k e p t  t o  t h e  minimum needed 
t o  c o n s t r u c t  t h e  works o f  improvement and p rov ide  t h e  needed borrow. 

The l a n d  t r e a tmen t  measures w i l l  r educe  t h e  e r o s i o n  i n  t h e  upper  
watershed by i n c r e a s i n g  t h e  d e n s i t y  o f  cove r  and by s lowing  down t h e  
f l o w  o f  t h e  wa t e r  through t h e  u s e  o f  wa t e r sp r eade r  systems. 

The i n v e s t i g a t i o n s  made by Arizona Game and Fish Department and 
t h e  Bureau o f  Spor t  F i s h e r i e s  and W i l d l i f e  i n d i c a t e  t h a t  t h e  cons t ruc -  
t i o n  o f  t h e  s t r u c t u r a l  program w i l l  not  s i g n i f i c a n t l y  a f f e c t  t h e  wi ld -  
l i f e  r e s o u r c e s  o f  t h e  watershed. No r a r e  and endangered s p e c i e s  were 
i d e n t i f i e d  i n  t h e  a r e a s  t h a t  w i l l  b e  d i s t u r b e d  by  t h e  p r o j e c t .  

Nons t ruc tu r a l  Measures 

It is recommended t h a t  some n o n s t r u c t u r a l  measures be  used i n  
con junc t ion  wi th  t h e  s t r u c t u r a l  and l a n d  t r e a tmen t  measures proposed 
i n  t h e  p r o j e c t .  



Flood p l a i n  management and zon ing  w i l l  p r e v e n t  f l o o d w a t e r  and 
sediment  damages from i n c r e a s i n g .  Development i n  t h e  f lood-prone 
a r e a  w i l l  b e  d i scouraged  and p r i o r i t y  w i l l  b e  g i v e n  t h o s e  u s e s  t h a t  
a r e  most compat ib le  wi th  t h e  f l o o d  c o n d i t i o n s .  Such u s e s  would i n c l u d e  
a  p a r k ,  open s p a c e ,  and g reen  b e l t s .  Flood p l a i n  eoning w i l l  n o t  r e -  
duce damages t o  e x i s t i n g  developments.  These  measures ,  coupled with 
f l o o d  i n s u r a n c e ,  would reduce t h e  f i n a n c i a l  impact o f  a  major f l o o d  on 
t h e  r e s i d e n t s  i n  t h i s  s t u d y  a r e a .  

Economic and S o c i a l  

The c o n s t r u c t i o n  o f  t h e  p r o j e c t  w i l l  r e l i e v e  t h e  c u r r e n t  a tmosphere  
of t e n s i o n  t h a t  e x i s t s  d u r i n g  a  r a i n s t o r m  f o r  t h e  people  l i v i n g  on t h e  
f lood  p l a i n .  They w i l l  be  a b l e  t o  commute and keep t h e i r  u t i l i t i e s  i n  
o p e r a t i o n .  While some damages w i l l  s t i l l  o c c u r ,  t h e y  w i l l  b e  l i m i t e d  
i n  e x t e n t .  

It is n o t  expec ted  t h a t  anyone w i l l  need t o  be  r e l o c a t e d  due t o  
i n s t a l l a t i o n  o f  t h e  p r o j e c t .  

During c o n s t r u c t i o n  some d u s t  can b e  expec ted  from t h e  s i t e s ,  and 
t h e  d i s t u r b e d  a r e a s  w i l l  b e  s u b j e c t  t o  more e r o s i o n  t h a n  i f  t h e y  were 
l e f t  i n  t h e i r  n a t u r a l  s t a t e .  A f t e r  c o n s t r u c t i o n  t h e  d i s t u r b e d  a r e a s  
w i l l  b e  r e v e g e t a t e d  i n c l u d i n g  t h e  e a r t h  s t r u c t u r e s .  U n t i l  t h e  vege- 
t a t i o n  g e t s  e s t a b l i s h e d  on t h e  e a r t h  s t r u c t u r e s ,  a n  unvege ta ted  f i l l  
w i l l  be  v i s i b l e  a t  t h e  Sunset  s i t e  from many homes i n  t h e  a r e a .  

The land needed f o r  t h e  f l o o d w a t e r  and sediment p o o l s  and t h e  
d e t e n t i o n  dams w i l l  r e q u i r e  t h e  commitment of 16 a c r e s  a t  t h e  Sunse t  
s i t e  and 25 a c r e s  a t  t h e  Sunnycove s i t e .  O f  c o u r s e ,  t h i s  l and  w i l l  n o t  
be  a v a i l a b l e  f o r  o t h e r  t y p e s  o f  development.  The l and  i n  t h e  temporary 
poo l  a r e a s  w i l l  r e c e i v e  a d d i t i o n a l  s o i l  mois tu re .  

The temporary s t o r a g e  a r e a s  behind t h e  Sunset-Sunnycove s t r u c t u r e s  
w i l l  remain undeveloped. A s  Wickenburg c o n t i n u e s  t o  u r b a n i z e ,  t h e s e  un- 
developed a r e a s  w i l l  have i n c r e a s i n g  importance i n  s u p p o r t i n g  s m a l l  
game and songbi rd  p o p u l a t i o n s  w i t h i n  t h e  c i t y .  

It i s  e s t i m a t e d  t h a t  $70,000 w i l l  b e  s p e n t  i n  t h e  town o f  Wicken- 
b u r g  d u r i n g  i n s t a l l a t i o n  o f  t h e  s t r u c t u r e s  by t h e  c o n s t r u c t i o n  company 
and its employees. 

Appendix B g i v e s  a  summary of a n n u a l  p r o j e c t  c o s t s ,  b e n e f i t s ,  and 
benef i t - c o s t  r a t i o n .  



FAVORABLE ENVIRONMENTAL EFFECTS 

The l a n d  t r e a t m e n t  measures w i l l  i n c r e a s e  v e g e t a t i v e  c o v e r  and 
improve o v e r a l l  r a n g e  c o n d i t i o n s .  These  measures a re  planned t o  b e n e f i t  
bo th  l i v e s t o c k  and w i l d l i f e .  The l a n d  t r e a t m e n t  measures w i l l  a l s o  
reduce e r o s i o n  on t h e  u p p e r  r e a c h e s  o f  t h e  watershed,  which i n  t u r n  w i l l  
h e l p  c o n t r o l  w a t e r  p o l l u t i o n  from sediment .  

The two f l o o d  c o n t r o l  s t r u c ' c u r e s  l o c a t e d  on Sunnycove and Sunse t  
washes w i l l  p r o t e c t  110 r e s i d e n c e s  from f l o o d w a t e r  and sediment  damage. 

The temporary w a t e r  s t o r a g e  t h a t  w i l l  o c c u r  behind t h e  s t r u c t u r e s  
a f t e r  each heavy r a i n f a l l  w i l l  c a u s e  i n c r e a s e d  s o i l  m o i s t u r e  i n  t h e  
submerged a r e a s  behind t h e  s t r u c t u r e s .  

8 The 4 1  a c r e s  behind t h e  s t r u c t u r e s  t h a t  a r e  s u b j e c t  t o  f l o o d i n g  
w i l l  remain undeveloped. S i n c e  t h i s  l and  is l o c a t e d  n e a r  o r  w i t h i n  t h e  
Wickenburg c i t y  limits, it w i l l  c r e a t e  i s l a p d s  o f  v e g e t a t i v e  c o v e r  and 
open s p a c e  w i t h i n  t h e  c i t y  t h a t  shou ld  b e  a b l e  t o  s u p p o r t  l i m i t e d  wi ld-  
l i f e  p o p u l a t i o n s .  

8 During t h e  c o n s t r u c t i o n  phase  o f  t h e  watershed p r o j e c t ,  it is 
e s t i m a t e d  t h a t  t h e  c o n t r a c t o r  and h i s  crew w i l l  spend $70,000 i n  t h e  
town o f  Wickenburg. 

ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED 

V e g e t a t i o n  and w i l d l i f e  w i l l  be  removed f r o m  a b o u t  15 a c r e s  o f  l a n d  
due t o  c o n s t r u c t i o n  o f  t h e  two f l o o d  r e t a r d i p g  s t r u c t u r e s  and i n s t a l -  
l a t i o n  o f  t h e  p i p e l i n e  f r o m  t h e  s t r u c t u r e s  t o  t h e  Hassayampa River .  

Approximately 41  a c r e s  o f  l a n d ,  o f  which 1 0  a c r e s  a r e  i n  t h e  
8 e x i s t i n g  f l o o d  p l a i n ,  w i l l  b e  removed from p o s s i b l e  f u t u r e  development 

due t o  t h e  c o n s t r u c t i o n  o f  t h e  two f l o o d  r e t a r d i n g  s t r u c t u r e s  and t h e  
f l o o d  p o o l  beh ind  each one. 

There  w i l l  b e  some unavoidab le  n o i s e  and d u s t  p o l l u t i o n  d u r i n g  t h e  
c o n s t r u c t i o n  phase  o f  t h e  p r o j e c t .  T h i s  w i l l  b e  more n o t i c e a b l e  due t o  
t h e  p r o x i m i t y  o f  hous ing  t o  t h e  c o n s t r u c t i o n  s i t e s .  

S e v e r a l  houses  and b u s i n e ~ s  e s t a b l i s h m e n t s  i n  t h e  a r e a  o f  t h e  
Sunset  s t r u c t u r e  w i l l  have a  view o f  t h e  s t r u c t u r e  and sediment  poo l .  

I 
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ALTERNATIVES 

S i t e s  l o c a t e d  h i g h e r  i n  t h e  watershed were checked. Because o f  
t h e  n a t u r e  o f  t h e  h igh  i n t e n s i t y ,  convec t i ve  s to rms  which a r e  s m a l l  i n  
a r e a l  e x t e n t ,  it was d e s i r a b l e  t o  l o c a t e  t h e  s t r u c t u r e s  a s  n e a r  t h e  
r e s i d e n t i a l  a r e a s  a s  p o s s i b l e  t o  a s s u r e  p r o t e c t i o n .  It would be  
necessa ry  t o  combine channel  improvement downstream with t h e  upstream 
r e s e r v o i r s  t o  p rov ide  t h e  100-year s to rm l e v e l  o f  p r o t e c t i o n  i n  t h e  
r e s i d e n t i a l  a r e a .  Because b e t t e r  w i l d l i f e  h a b i t a t  e x i s t s  upstream from 
t h e  proposed si tes,  t h e  t o t a l  environmental  d i s r u p t i o n  would be  g r e a t e r  
with t h e  upstream s i t e s  and channe l  improvement below. 

m e  a l t e r n a t i v e  of dep re s s ing  Sylvan Road s o  t h a t  it would s e r v e  
a s  a  floodway was considered.  While such a floodway could be  con- 
s t r u c t e d ,  it would r e s u l t '  i n  major changes i n  t h e  s t r e e t s ,  u t i l i t i e s ,  
ya rd s ,  and dr iveways and would degrade  t h e  e s t h e t i c s  o f  t h i s  wel l -kept  
r e s i d e n t i a l  a r e a .  S e r i o u s  i n t e r r u p t i o n s  t o  t r a f f i c  would con t i nue  t o  
occur .  

An a l t e r n a t i v e  was cons idered  which would use  f lood  i n su rance  t o  
r e d u c e  t h e  economic impact o f  f l o o d i n g  on owners o f  e x i s t i n g  develop-  
ments: and f l o o d  p l a i n  management, i n c l u d i n g  e l eva t ed  f l o o r s ,  i n  t h e  
homes i n  any  new developments.  Although t h i s  a l t e r n a t i v e  would p rov ide  
p r o t e c t i o n  f o r  new developments,  it would n o t  p reven t  damages from 
o c c u r r i n g  t o  p r e s e n t  developments i n c l u d i n g  streets,  sewers  and o t h e r  
u t i l i t i e s .  T r a f f i c  would s t i l l  be  d i s r u p t e d .  Flood i n su rance  would 
r educe  t h e  l o c a l  f i n a n c i a l  burden caused by  t h e  f l oods .  

Using o n l y  l and  t r e a tmen t  measures f o r  f l o o d  p r o t e c t i o n  was eva lu-  
a t e d  a s  a n  a l t e r n a t i v e .  These s t u d i e s  showed t h a t  i n  t h i s  c l i m a t i c  
a r e a  adequa te  amounts of v e g e t a t i v e  and s t r u c t u r a l  l and  t r e a t m e n t  
measures ( ~ a t e r s ~ r e a d e r s ,  e t c .  ) could  no t  be  i n s t a l l e d  and mainta ined 
t o  p r even t  f l o o d i n g .  

If no p r o j e c t  is i n s t a l l e d ,  t h e r e  w i l l  b e  cont inued damage t o  
s t r e e t s ,  y a r d s ,  and homes. Economic growth i n  t h e  a r e a  below t h e  p ro-  
posed s t r u c t u r e s  w i l l  con t inue  t o  be  i n h i b i t e d  and t h e r e  would be 
f u r t h e r  h e a l t h  and sediment problems. Without t h e  p r o j e c t ,  it is e s t i -  
mated t h a t  $14,450 i n  average  n e t  b e n e f i t s  w i l l  be foregone.  

SHORT-TERM VS. LONG-TERM USE OF RESOURCES 

Most o f  t h e  l and  below t h e  s t r u c t u r e s  is i n  r e s i d e n t i a l  use.  The 
a r e a  above t h e  s t r u c t u r e s  is r u r a l  and range  l and  t h a t  i s  be ing  urbanized 
a t  a  f a i r l y  s low r a t e .  T h i s  t r e n d  is expected t o  con t inue .  



The s t r u c t u r e s  i n  t h i s  p r o j e c t  w i l l  s u p p l y  a n  immediate s o l u t i o n  
t o  f l o o d i n g  problems on two washes. The l a n d  t r e a t m e n t  measures a l o n g  
wi th  good zon ing  w i l l  supp ly  a  long- term s o l u t i o n  which w i l l  be  i n  
e f f e c t  b e f o r e  t h e  des igned  l i f e  of t h e  s t r u c t u r e s  i s  over .  

During c o n s t r u c t i o n  t h e  borrow a r e a s  w i l l  b e  l o c a t e d  w i t h i n  t h e  
f l o o d  poo l  so  t h a t  t h e  h o l d i n g  c a p a c i t y  w i l l  b e  i n c r e a s e d  and d i s -  
r u p t i o n  o f  t h e  s u r r o u n d i n g  environment w i l l  b e  k e p t  t o  a  minimum. 
After c o n s t r u c t i o n  is completed,  it should  t a k e  from two t o  f i v e  y e a r s  
f o r  t h e  v e g e t a t i v e  p l a n t i n g s  t o  become e s t a b l i s h e d  and t h e  c o n s t r u c t i o n  
s i t e s  t o  become s t a b i l i z e d .  

The p r o j e c t  is compat ib le  with t h e  p r o j e c t e d  long-term u s e s  o f  t h e  
l and  i n  t h e  wa te r shed ,  excep t  f o r  t h e  a r e a s  occupied b y  t h e  s t r u c t u r e s  
and f l o o d  p o o l s .  These  a r e a s  would p robab ly  b e  u rban ized  if t h e  l and  
u s e  was n o t  r e s t r i c t e d .  

The s t r u c t u r e s  w i l l  s t i l l  be e f f e c t i v e ,  a f t e r  t h e i r  des igned  l i f e  
o f  100 y e a r s ,  i n  p r o t e c t i n g  l and  and r e s o u r c e  inves tments .  A f t e r  t h e  
s t r u c t u r e s  a r e  no l o n g e r  e f f e c t i v e ,  t h e r e  shou ld  be  no n o n s t a t u t o r y  
l i m i t a t i o n s  t o  t h e  u s e  o f  t h e  s t r u c t u r e  sites t h a t  a r e  n o t  p r e s e n t  a t  
t h i s  t i m e .  

Within t h e  Gi la  Subregion o f  t h e  Lower Colorado Water Resource 
Region t h e r e  a r e  two completed P.L. 566 wate r sheds .  $even a r e  i n  t h e  
c o n s t r u c t i o n  phase  and 22 a p p l i c a t i o n s  have been  accep ted  a s  o f  
J a n u a r y  1972. 

O f  a l l  t h e s e  P.L. 566 p r o j e c t s ,  o n l y  one ,  t h e  Buckeye Watershed,  
which is i n  t h e  c o n s t r u c t i o n  phase ,  w i l l  have a n  e f f e c t  on t h e  Hassayampa 
R i v e r  d r a i n a g e .  The proposed Buckeye s t r u c t u r e s  w i l l  d i s c h a r g e  i n t o  t h e  
Hassayampa R i v e r  a b o u t  40 m i l e s  below t h e  proposed o u t l e t  f o r  t h e  
Wickenburg s t r u c t u r e s .  These two P.L. 566 watersheds  shou ld  have no 
cumula t ive  e f f e c t  on e i t h e r  t h e  Hassayampa o r  Gi la  r i v e r s .  No P. L. 566 
p r o j e c t s  i n  t h e  Gi la  Subregion have been i d e n t i f i e d  t h a t  have permanent 
wa te r  s t o r a g e ;  consequen t ly ,  t h e i r  cumula t ive  e f f e c t  on t h e  Gi la  R i v e r  
s h o u l d  b e  minimal. 

e IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

Resources  committed by t h i s  p r o j e c t  i n c l u d e  t h e  l and  occupied by 
t h e  s t r u c t u r e s  and f l o o d  p o o l s  ( t h i s  l a n d  is o n l y  p a r t i a l l y  committed a s  
it is a v a i l a b l e  f o r  l i m i t e d  u s e  such a s  g r a z i n g  o r  w i l d l i f e ) ,  t h e  
m a t e r i a l s  and energy  used i n  c o n s t r u c t i o n ,  and t h e  m a t e r i a l s  permanent ly  
committed t o  t h e  s t r u c t u r e s  and p i p e l i n e .  



e 
The p r o j e c t  w i l l  commit abou t  4 1  a c r e s  o f  l a n d ,  o f  which 1 0  a c r e s  

a r e  i n  t h e  e x i s t i n g  f l o o d  p l a i n ,  t o  t h e  c o n s t r u c t i o n  o f  t h e  s t r u c t u r a l  
works and f o r  t h e  f l o o d  pool .  T h i s  w i l l  n o t  i n t e r f e r e  wi th  t h e  u s e  of 
t h i s  l and  f o r  r a n g e ,  w i l d l i f e ,  o r  open s p a c e ,  b u t  w i l l  p r e v e n t  i ts 
b e i n g  p u t  t o  more i n t e n s i v e  use .  

C o n s t r u c t i o n  a c t i v i t i e s  w i l l  commit such r e s o u r c e s  a s  money, man- 
power, equipment d e p r e c i a t i o n  and f u e l ,  

Nothfng w i l l  p r e v e n t  e s s e n t i a l l y  a l l  o f  t h e  m a t e r i a l  and l a n d  
• r e s o u r c e s  Invo lved  i n  t h i s  p r o j e c t  from b e i n g  r e t r i e v e d .  The s t r u c t u r e s  

could  b e  removed and t h e  l and  r e s t o r e d  t o  c l o s e  t o  p r e s e n t  c o n d i t i o n s  if 
so  desPred.  

CONSULTATION AND REVIEW WITH APPROPRIATE AGENCIES AND OTHERS 
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The a p p l i c a t i o n  f o r  a s s i s t a n c e  f o r  t h i s  p r o j e c t  was s u b m i t t e d  t o  
and approved b y  t h e  Governor of Arizona.  The p l a n  was developed i n  con- 
s u l t a t i o n  wi th  f e d e r a l ,  s t a t e  and l o c a l  a g e n c i e s ,  and g roups  e x p r e s s i n g  
i n t e r e s t .  Numerous c o o r d i n a t i o n  meet ings  were h e l d  and c o n t r a c t s  made 

d u r i n g  p l a n  development. During p r e p a r a t i o n  o f  t h e  d r a f t  work p l a n ,  
8 open p u b l i c  meet ings  were h e l d  i n  t h e  town o f  Wickenburg, one on 

A p r i l  17, 1972, and a n o t h e r  on October  1 6 ,  1972. A t  t h e s e  mee t ings  a l l  
i n t e r e s t e d  p a r t i e s  were i n v i t e d  t o  p r e s e n t  t h e i r  views. A t  l e a s t  one 
a d d i t i o n a l  p u b l i c  meet ing w i l l  b e  h e l d  p r i o r  t o  a p p r o v a l  o f  t h e  com- 
p l e t e d  p lan .  The work p l a n  is b e i n g  p r e p a r e d  i n  c o n s i d e r a t i o n  o f  such 
comments and recommendations a s  were provided by f e d e r a l ,  s t a t e  and 

8 l o c a l  a g e n c i e s  and i n t e r e s t e d  groups  and i n d i v i d u a l s .  

The f o l l o w i n g  f e d e r a l  and s t a t e  a g e n c i e s  w i l l  be  asked t o  review 
and comment on t h e  work p l a n :  

Department o f  t h e  Army 
Department o f  Commerce 
Department of H e a l t h ,  Educa t ion ,  and Welfare 
Department o f  t h e  I n t e r i o r  
Department o f  T r a n s p o r t a t i o n  
Environmental  P r o t e c t i o n  Agency 
Advfsory Counci l  on H i s t o r i c  P r e s e r v a t i o n  

I) F e d e r a l  Power Commission 
Governor o f  Arizona ( o r  d e s i g n a t e d  s t a t e  agency) 
Arizona Archeo log ica l  C e n t e r  
Arizona Highway Department 
U n i v e r s i t y  o f  Arizona 
Arizona Water Commission • S t a t e  Land Department 
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Department o f  Economic P l a n n i n g  and Development 
Arizona Department o f  Hea l th  
Arizona S t a t e  P a r k s  
Arizona Game and F i s h  Department 

The f o l l o w i n g  o r g a n i z a t i o n s  and groups  w i l l  b e  asked f o r  comments: 

Arizona Conserva t ion  Counc i l  
Advisory Commission on Arizona Environment 
Audubon S o c i e t y  
Arizona W i l d l i f e  F e d e r a t i o n  
E a r t h l i n e  B u l l e t i n  
S i e r r a  Club 
Maricopa County P a r k s  Department 
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APPENDIX B 

COMPARISON OF BENWITS AND COSTS FOR STRUCTURAL MEASURES 

Wickenburg Watershed, Arizona 

(Dol la rs )  

Out le t  P i p e l i n e s  35,570 35,570 19,630 1.8:l.O 

Pro jec t  Administrat ion xxx xxx 1.490 xxx 

1/ P r i c e  Base - 1972 - 
2/ In  a d d i t i o n ,  it is est imated t h a t  land t reatment  measures w i l l  - 

provide f lood  damage reduct ion  b e n e f i t s  of $180 annual ly on 
Sunset -Sunnycove Wash. 

2/ From Table 4 of Draft  Work Plan 




