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INTRODUCTION 

This preliminary drainage report is for the 28,000 acres proposed for the master 

planned community of Sun Valley, Arizona. Collar, Williams & White was 

contracted by the Adams Group to do preliminary engineering design for the 

proposed development, including this drainage study. 

This report is preliminary in nature and will be followed up by more detailed 
study as required pending the review and recommendations of county staff and 

finalization of proposed development plans. This master plan for the 28,000 

acres does not address drainage requirements related to the proposed parkway 

access road being designed beyond the limits of the property, nor is it intended 

to provide site specific design data. 
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DESCRIPTION OF AREA,AND MAJQR DRAINAGE FEATURES 

The 28,000 acre area i s  l oca ted  i n  Townships 3 through 5 North and Range 4 West, 

o f  Maricopa County. The s i t e  l a y s  Nor th and West o f  t h e  White Tank Mountains 

between t h e  mountains and t h e  Hassayampa R iver .  (See Exhi b i t  1 t h e  Hydro logic  

V i c i n i t y  Map.) The proposed ex ten t i on  o f  B e l l  Road f rom t h e  East and Palo Verde 

Road f rom t h e  South b i s e c t s  t h e  p rope r t y  w i t h  t h e i r  i n t e r s e c t i o n  loca ted  i n  t h e  

c e n t r a l  core  o f  t h e  proposed development. 

Wagner Wash i s  t h e  main i n t e r n a l  hyd ro log i c  f e a t u r e  i n  t h e  p r o j e c t  area. It i s  

t h e  l a r g e s t  cont inuous wash on t h e  proper ty ,  as ide f rom t h e  Hassayampa River .  

Wagner Wash runs d i a g o n a l l y  through t h e  s i t e  f rom Northeast t o  t h e  Southwest and 

empties d i r e c t l y  i n t o  t h e  Hassayampa R ive r  a  m i l e  and a  h a l f  f rom t h e  West edge 

o f  t h e  proper ty .  The very  l a r g e  Hassayampa R ive r  borders o r  f l ows  through t h e  

West edge o f  t h e  proper ty .  The p rope r t y  a c t u a l l y  borders t h e  r i v e r s  n a t u r a l  

f l o o d p l a i n  and inc ludes  p o r t i o n s  o f  t h e  R ive r  channel i t s e l f  f o r  a  t o t a l  o f  

approximately seven m i l e s  o f  t he  r i v e r .  

A l i t t l e  more than h a l f  of t h e  p rope r t y  i s  l oca ted  on the  lower a l l u v i a l  f a n  

slopes o f  t h e  rugged White Tank Mountains. The p rope r t y  on these slopes i s  

d issec ted  by  numerous p a r a l l e l  runn ing  washes i n  a  v a r i e t y  o f  s i zes  which d r a i n  

West and Northwest d i r e c t l y  i n t o  e i t h e r  t h e  Hassayampa R ive r  o r  Wagner Wash. 

Wagner Wash separates two o f  t h e  th ree  major hyd ro log i c  reg ions  t h a t  comprise 

t h e  area. South and East o f  Wagner Wash are t h e  d issec ted  a l l u v i a l  f a n  slopes 

d r a i n i n g  t h e  White Tank Mountains. The second hyd ro log i c  reg ion  i s  t h e  area 

North o f  Wagner Wash which d ra ins  due South on a  r e l a t i v e l y  gent le ,  f l a t  remnant 

sur face (p robab ly  an o l d  Hassayampa R ive r  f a n  s lope) .  The t h i r d  hydro log ic  

reg ion  i s  t h e  steep h i g h l y  d issec ted  r i v e r  breaks along t h e  Hassayampa R ive r  

which d r a i n  West d i r e c t l y  i n t o  t h e  r i v e r  i n c l u d i n g  t h e  r i v e r  channel i t s e l f .  

See t h e  Hydro logic  V i c i n i t y  Map which shows t h e  l o c a t i o n  o f  these th ree  reg ions  

and t h e  major watershed d i v i d e s  and washes. 

The major man-made improvement i n  t h e  area a f f e c t i n g  drainage i s  t h e  Cent ra l  

Ar izona P r o j e c t  Canal. The canal cu t s  through t h e  p rope r t y  and across the  

Northern end o f  Wagner Wash a f t e r  i t  crosses t h e  Hassayampa R ive r  and cont inues 

East f rom t h e  Hassayampa Pumping P lan t .  The C.A.P. has two overchutes which 

pass f l o w s  from t h e  upper Wagner Wash t r i b u t a r i e s  across t h e  canal t o  t h e  main 

wash. 



The two overchutes p i c k  up f lows f rom approximately seven separate washes 

d r a i n i n g  the  g e n t l e  remnant slope hyd ro log i c  reg ion  above t h e  C.A.P.. The 

concentrated f l ows  f rom t h e  eastern overchute d ischarge d i r e c t l y  i n t o  t h e  main 

Wagner Wash channel. The o the r  overchute f u r t h e r  west discharges i n t o  one of 

t h e  e x i s t i n g  t r i b u t a r i e s  t o  Wagner Wash. The canal has enhanced t h e  

d e v e l o p a b i l i t y  o f  t h e  downstream lands below t h e  C.A.P. as long as a channel 

easement i s  prov ided below t h e  western overchute so t h a t  concentrated f l o w s  are 

s a f e l y  conveyed t o  Wagner Wash. 

A small p o r t i o n  o f  t h e  p r o p e r t y  a t  t h e  very  Eastern edge o f  p rope r t y  immediately 

Nor th and South o f  t h e  C.A.P. d r a i n s  East i n t o  t h e  T r i l b y  Wash watershed. Th i s  

area i s  t h e  o n l y  p o r t i o n  of t h e  p rope r t y  which does n o t  d r a i n  West i n t o  t h e  

Hassayampa River .  



PROPOSED DRAINAGE SYSTEM AND FLOOD PROTECTION MEASURES 

The proposed drainage systems discussed below have been grouped by t h e  

p rev ious l y  descr ibed hyd ro log i c  reg ions  (shown on E x h i b i t  1 t h e  Hydro logic  

V i c i n i t y  Map). Wagner Wash's n a t u r a l  f l o o d p l a i n  has been de l inea ted  on t h e  

master drainage p l a n  along w i t h  severa l  o t h e r  major washes. These washes are 

proposed t o  be l e f t  i n  t h e i r  n a t u r a l  c o n d i t i o n  as open space and as greenbel t  

areas. 

These n a t u r a l  channels w i l l  con t inue  then t o  f u n c t i o n  as t h e  major drainage 

c o l l e c t o r  channels f o r  conveying o f f s i t e  f l ows  through t h e  p rope r t y  as w e l l  as 

p r o v i d i n g  o u t l e t s  f o r  l o c a l  o n s i t e  drainage. 

Hassayampa R ive r  Breaks Area 

' The r i v e r  break area i n  and along t h e  Hassayampa R iver  has been separated i n t o  

t h e  n a t u r a l  r i v e r  f l o o d p l a i n  and t h e  breaks o r  s i d e  slopes above t h e  a c t i v e  

f l o o d p l a i n .  The n a t u r a l  geomorphic f l o o d p l a i n  has been de l inea ted  and a t  t h i s  

stage o f  p lann ing  i s  proposed t o  be l e f t  as open space w i t h  developement t a k i n g  

p lace  o n l y  on t h e  s i d e  slopes w e l l  above t h e  f l o o d p l a i n .  As s i t e  s p e c i f i c  p lans  

are developed i n  t h i s  area i t  i s  recommended t h a t  developement no t  encroach 

w i t h i n  t h i s  f l o o d p l a i n  area, however, i f  necessary o r  des i rab le  t o  do so, a t  

t h a t  t ime  t h e  ac tua l  100 year  f l o o d p l a i n  l i m i t s  would need t o  be es tab l i shed and 

standard FEMA, FIA and County development r e s t r i c t i o n s  adhered t o .  

To t h e  bes t  o f  our knowledge t h e  100 year f l o o d p l a i n  of t he  Hassayampa R iver  i n  

t h i s  area has n o t  been p r e v i o u s l y  mapped by  FEMA o r  t h e  Flood Cont ro l  D i s t r i c t  

o f  Maricopa County. 

Gent le Remnant Fan Slope Area 

I n  t h e  g e n t l e  remnant f a n  area North o f  Wagner Wash a  normal rec tangu la r  

s t r e e t  and drainage system i s  poss ib le .  A system o f  North-South runn ing  

c o l l e c t o r  channels Nor th o f  t h e  C.A.P. can be discharged behind t h e  C.A.P. and 

over t h e  two overchutes i n t o  Wagner Wash. For t h e  area below t h e  C.A.P. a  

designated North-South drainage easement below t h e  Western overchute t o  Wagner 

Wash i s  needed. The remainder o f  t h e  area w i l l  o n l y  have o n s i t e  sur face  sheet 

f low which can be c o l l e c t e d  i n  a  normal rec tangu la r  s t r e e t  system o u t l e t t i n g  

d i r e c t l y  i n t o  Wagner Wash. 



The most dense concent ra t ion  of development i s  proposed i n  t h i s  area North o f  

Wagner Wash and below t h e  C.A.P.. Since t h i s  area does n o t  have o f f s i t e  

upstream f l o w s  t o  accomodate and o n s i t e  generated f l ows  have a  p o s i t i v e  and 

gen t l e  o u t l e t  d i r e c t l y  t o  Wagner Wash, i t  i s  an i d e a l  l o c a t i o n  f o r  t h e  proposed 

h igh  d e n s i t y  development. Th i s  area i s  t h e  most w e l l  p ro tec ted  area i n  t h e  

28,000 acres and any o f f s i t e  impacts would be minimal because o f  t h e  c lose  

p r o x i m i t y  o f  Wagner Wash. 

The White Tank A l l u v i a l  Fan Slope Area 

Th is  area conta ins  t h e  l a r g e s t  number o f  a c t i v e  channels and except f o r  t h e  

steep r i v e r  break slopes has t h e  h ighes t  d e n s i t y  o f  channels and washes. Ac t i ve  

washes, b ra ided s p l i t  f l o w  channels and r e l a t i v e l y  heavy sediment loads dominate 

these steep f a n  slopes d r a i n i n g  t h e  Western slopes o f  t h e  White Tank Mountains. 

Almost a l l  o f  t h e  p rope r t y  w i t h i n  t h i s  area has a  p o s i t i v e  o u t f a l l  d i r e c t l y  t o  

t h e  Hassayampa R ive r  o r  Wagner Wash. Th i s  has a l lowed t h e  channels which 

r a d i a t e  ou t  f rom t h e  mountain t o  r u n  r e l a t i v e l y  s t r a i g h t  and f o r  t h e  most p a r t  

t o  become i n c i s e d  w i t h  w e l l  de f ined  s t a b l e  r i d g e s  i n  between. There are several  

areas were channel b r a i d i n g  o r  s p l i t t i n g  o f  f l o w  does occur and channels are 

r e l a t i v e l y  uns tab le  and unpred ic tab le .  I n  these areas f l ows  w i l l  p robably  have 

t o  be c o l l e c t e d  and channel ized w i t h  upstream d i v e r s i o n  s t ruc tu res  and p r o p e r l y  

designed anu p ro tec ted  f l o o d  channels. Specia l  design cons idera t ion  du r i ng  

f i n a l  design w i l l  a l s o  have t o  be g iven t o  severa l  o f  t he  major washes i n  which 

f l ows  s p l i t  upstream o f f s i t e  o f  t he  proper ty .  For t h e  o n s i t e  s p l i t  f l o w  

s i t u a t i o n s  it i s  proposed t h a t  r e i n f o r c e d  bank p r o t e c t i o n  levees be used i n  

several  l o c a t i o n s  t o  prevent  f l o w  f rom s p l i t t i n g  ou t  unpred ic tab ly  i n t o  smal ler  

uncon t ro l l ed  over f low channels. Drainage c o l l e c t i o n  along t h e  proposed parkway 

can he lp  e l i m i n a t e  some o f  t h e  s p l i t  f l o w  and sheet f l o w  problem areas by 

c o l l e c t i n g  f l o w s  on t h e  upstream s ide  and c o n f i n i n g  and d i r e c t i n g  them t o  t h e  

l a r g e r  main channels. Th i s  would o n l y  be done where t h e  f l o w  o r i g i n a t e d  i n  

and/or ends up i n  t h e  same channel f u r t h e r  downstream. 

To min imize drainage problems i n  t h i s  area i t  recommended t h a t  a  r a d i a l  s t r e e t  

and dra inage p a t t e r n  be used. S t ree ts  and channels cou ld  r u n  f rom t h e  mountains 

runn ing  s t r a i g h t  and p a r a l l e l  t o  t he  n a t u r a l  f low d i r e c t i o n  o f  t h e  washes and on 

the  r idges .  Cross s t r e e t s  would curve around on t h e  contour, c ross ing  t h e  



washes perpendicular t o  direction of flow. This would blend in well with 

natural flow patterns and allow dip crossing of washes fo r  the cross s t r ee t s  
with main col lecter  s t r ee t s  running off from the proposed parkway high and dry 
on the ridges. 

Retention 
In  general, onsite retention reguirernents should be minimal or able to  be waived 

ent i rely because of the close proximity of positive outfal ls  t o  Wagner Wash and 
the Hassayampa River. The only area of the property which discharges runoff 
onto potentially developable o f f s i t e  properties i s  the Southern most three miles 
of the proposed development area. Even then i t  i s  only a mile and a half or 
less t o  the Hassayampa River. Because Wagner Wash bisects the property almost 
a l l  drainage i s  internal t o  the center of the property where i t  i s  drained off 
via Wagner Wash into the Hassayampa River a mile and a half downstream of the 
property. 



ANALYSIS PROCEDURES 

The Hassayampa R ive r  f l o o d p l a i n  was de l i nea ted  based on a e r i a l  photo 

i n t e r p r e t a t i o n  o f  t h e  geomorphic f ea tu res  of t h e  n a t u r a l  h i s t o r i c  r i v e r  

f l o o d p l a i n .  The l o c a t i o n  o f  major washes have been i d e n t i f i e d  a t  t h i s  t ime  

w i thou t  a t tempt ing  t o  a c t u a l l y  p l o t  t h e i r  h y d r a u l i c  f l o o d p l a i n  boundary. 

De ta i l ed  contour  maps are i n  t h e  process of be ing made f o r  t h e  28,000 acrea area 

and w i l l  be ava i l ab le ,  w i t h  one f o o t  contour  i n t e r v a l s ,  f o r  d e t a i l e d  f l o o d p l a i n  

mapping as needed. 

Watershed areas and major washes are de l i nea ted  on t h e  P re l im ina ry  Master 

Drainage P l  an-a 1:24,000 sca le  photo-top0 map s p e c i a l l y  prepared f o r  t h i s  s tudy 

by ove r l ay ing  an enlarged U.S.G.S. White Tank Quadrangle map onto 1972 

Orthophoto Quads obta ined f rom t h e  S ta te  Land Department. Watershed boundaries 

and channel l o c a t i o n s  were a l so  conf irmed w i t h  1985 a e r i a l  photography a t  a  

sca le  o f  1 i n c h  equals 1000 f e e t .  

Peak discharges were determined a t  washes e n t e r i n g  and l eav ing  t h e  p rope r t y  and 

a t  a  key concent ra t ion  p o i n t s  along t h e  proposed parkway f o r  the  100 year r u n o f f  

event. Discharges were c a l c u l a t e d  us ing  t h e  Corps of Engineers H E C - 1  Computer 

Program us ing  t h e  SCS r u n o f f  curve number, and dimensionless u n i t  hydrograph 

opt ions.  Drainage area boundaries, f l o w  concent ra t ions  and peak discharge 

values are shown on E x h i b i t  2. The Master Drainage Plan and hydro log ic  

watershed da ta  i s  summarized on t h e  Hydro logic  Data Summary. 



SUMMARY AND RECOMMENDATIONS 

There are  three  d i s t i n c t  hydrologic areas which have d i f fe ren t  drainage 
charac te r i s t i cs  which need t o  be recognized in designing ons i te  drainage systems 

in these areas.  The Hassayampa River and Wagner Wash Floodplains are  
recommended t o  be l e f t  as open space t o  function as natural f loodplains wherever 
possible. 

Once preliminary zoning and planning decisions are made and the  more detai  led 
topographic mapping i s  avai 1 able,  deta i led hydrologic analysis  of drainage areas 
and hydraulic analysis  of channels and floodplains can be made. 

Culvert s iz ing and road drainage design associated with the  proposed parkway 
i s  being done under separate contract  f o r  the  roadway design. 
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