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SUN LAKES PROPERTIES, INC. 
. Fo;wow 

I QUO 25601 Sun Lakes Boulevard Sun Lakes, Arizona 85224 Telephone 963-6335 

October  27,  1978 

Mr. Don E .  McDaniel,  J r .  
P l a n n i n g  D i r e c t o r  
Mari copa County P l a n n i n g  Department  
111 South  T h i r d  Avenue 
Phoen ix ,  Ar izona  85003 

Dear Mr. McDaniel : 

You w i l l  f i n d  e n c l o s e d  a  r e v i s e d  e d i t i o n  o f  t h e  Mas te r  P lan  
which was s u b m i t t e d  on Oc tobe r  1 9 ,  1973,  and approved by t h e  
Maricopa County P l a n n i n g  and Zoning.  We a r e  s u b m i t t i n g  t h e  
e n c l o s e d  f o r  a  formal  r ev iew by t h e  Techn ica l  Advisory  
Committee and t h e  Maricopa County P lann ing  and Zoning Commission. 

O v e r a l l ,  t h e  Mas te r  Plan i s  ve ry  s i m i l a r  t o  t h e  o r i g i n a l  
w i t h  r e g a r d  t o  t h e  l a y o u t  o f  l o t s ,  g o l f  c o u r s e ,  c l u b  f a c i l i t i e s ,  
e t c .  The major  changes  a r e  a s  f o l l o w s :  

1 .  The proposed  commerc ia l ly  zoned p r o p e r t y  has  been reduced  
from 25 a c r e s  t o  12 .5  a c r e s .  

2 .  We a r e  r e q u e s t i n g  t h a t  t h e  s i n g l e  f a m i l y  hous ing  be o n s i t e  
b u i l t  homes r a t h e r  t h a n  doublewide  m o b i l e s .  

3 .  We a r e  r e q u e s t i n g  zon ing  f o r  m u l t i - f a m i l y  hous ing .  

The 1973 Master  P lan  c o n t a i n e d  2,174 un i t s .  Tha t  number has 
been r e v i s e d  i n  t h e  1978 Mas te r  P l a n  t o  a p p r o x i m a t e l y  1 ,480  
u n i t s  o f  d e t a c h e d  houses  and a p p r o x i m a t e l y  890 m u l t i - f a m i l y  
u n i t s  f o r  a  t o t a l  o f  2 ,370+ - d w e l l i n g s .  

S i n c e r e l y ,  

SUN LAKES PROPERTIES, INC. , 
G E N E R A L  P A R T N E R  F O R  SUN LAKES 
MARKETI,t$&,- LIMITED P A R T N E R S H I P  

. E .  'J/.   obi on 
P r e s i d e n t  

EJR:bs 
E n c l o s u r e  
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SUMMA-RY OF MASTER P L A N  1978 F O R  SECTION 32 

SUN LAKES Master  P lan  1978 i s  t h e  f i r s t  comprehensive upda te  

o f  t h e  o r i g i n a l  Master  P lan  approved by t h e  Maricopa County 

Board o f  S u p e r v i s o r s  i n  1973.  While t h e  development  o f  

S e c t i o n  31 proceeded i n  a c c o r d a n c e  w i t h  t h e  o r i g i n a l  p l a n ,  

d r a s t i c  changes  i n  t h e  hous ing  market  became e v i d e n t :  

1 .  The c o s t  o f  highend doublewide  mobile  homes ( t h e  o r i g i n a l  
c o n c e p t  f o r  SUN LAKES) i n c r e a s e d  c o n s i d e r a b l y .  

2 .  The c o s t  of  t r a n s p o r t i n g  t h e  mobi le  homes ( t h e  m a j o r i t y  
of  which come from C a l i f o r n i a )  more than  t r i p l e d .  

3. Bank f i n a n c i n g  was e x t r e m e l y  d i f f i c u l t  t o  o b t a i n ,  a s  
was f i n a n c i n g  f o r  o f f s i t e  improvements i n  an a r e a  be ing  
r e a d i e d  f o r  mobile  homes. 

4. There  was a  d e c l i n e  i n  demand f o r  t h e  highend double-  
wide f o r  t h e  above-menti  oned r e a s o n s .  

5. All  t h e s e  f a c t o r s  t o g e t h e r  made i t  p o s s i b l e  t o  6 u i l d  a  
q u a l i t y  home o n s i t e  f o r  l e s s  t h a n  t h e  c o s t  o f  b r i n g i n g  
i n  a  mobi le  home and i n s t a l l i n g  i t  a c c o r d i n g  t o  t h e  
r e s t r i c t i o n s .  

Zoning was amended i n  t h e  l a s t  f i v e  u n i t s  i n  S e c t i o n  31 t o  

pe rmi t  o n s i t e  b u i l d i n g  o f  homes. These homes p rov ided  SUN 

LAKES w i t h  a  mixed p r o d u c t  and a  chance  t o  t e s t  t h e  s c a l e  of 

mobi l e  homes a g a i n s t  t h e  o n s i t e  b u i l t  homes. 

The new Mas te r  p lan  f o r  S e c t i o n s  29,  30 and 32 p r o v i d e  f o r  

t h e  same o n s i t e  s i n g l e  f a m i l y  home p l a n s  which have been s o  

s u c c e s s f u l  i n  S e c t i o n  31. I n  a d d i t i o n ,  t h e  d e v e l o p e r  would 

l i k e  t o  o f f e r  a n o t h e r  t y p e  o f  l i v i n g ,  m u l t i p l e  hous ing  

( c u r r e n t l y  i n  t h e  form of  f o u r p l e x e s ) .  Th i s  f u l f i l l s  t h e  

need o f  a n o t h e r  t y p e  o f  marke t ,  t h e  a d u l t  t o  whom t h e  e x t e r i o r  



C 

maintenance  and s a f e t y  p rov ided  by townhouse l i v i n g  i s  of  

u tmost  impor tance .  

I I Based o n  t h i s  p r o p o s a l ,  w i t h  t h e  f u l l  implementa t ion  o f  t h e  

p l a n ,  t h e  f o l l o w i n g  numbers of d w e l l i n g  u n i t s  and p o p u l a t i o n  

f i g u r e s  can be a n t i c i p a t e d  f o r  S e c t i o n s  29 ,  30 ,  31 and 32: 

Popu la t ion  
Dwell ing Type Number o f  Units P e r  Unit  T o t a l  

S e c t i o n  29 S i n g l e  Family 1800-2250 2 3600-4500 
Mul t i -Family  

Low Densi t y  210-315 2 420-630 
Med. Dens i ty  225-375 2  450-750 

S e c t i o n  30 S i n g l e  Family 
Mu1 t i - F a m i l y  

Low Dens i ty  
Med. Dens i ty  

S e c t i o n  31 S i n g l e  Family 
Mu1 t i -Fami  l y  

Low Dens i ty  

S e c t i o n  32 S i n g l e  Family 
Mul t i -Family  

Low Densi t y  
Med. Dens i  t y  

TOTAL S i n g l e  Family 6694-7864 2 13388-1 5728 
Mul t i -Family  

Low Dens i ty  1227-1 8 2 6  2 2452-36 52 
Med. Dens i ty  735-1 225 2 1470-2450 

The s u b s e q u e n t  s e c t i o n s  o f  t h i s  r e p o r t  d i s c u s s  t h e  f o l l o w i n g  

a s p e c t s  o f  t h e  p r o p o s a l :  

I A .  P h y s i c a l  S e t t i n g  
B .  R e s i d e n t i a l  Land Use 
C. Commercial and Communi t y  Faci 1  i  t i e s  

I 
D .  C i r c u l a t i o n  System 
E .  Summary o f  E n g i n e e r i n g  and U t i l i t y  In fo rmat ion  
F. Summary o f  Changes 



A:  PHYSICAL SETTING 

I' SUN L A K E S  i s  l o c a t e d  a p p r o x i m a t e l y  19 mi les  s o u t h  of t h e  

24th  ~ t r e e t / ~ n t e r s t a t e  10  i n t e r c h a n g e  and a p p r o x i m a t e l y  

s ix  m i l e s  s o u t h w e s t  o f  Chand le r ,  Ar izona .  There  i s  e a s y  

a c c e s s  from SUN LAKES t o  the  I n t e r s t a t e  Highway 10 on 

Riggs Road, and t h e  d i s t a n c e  i s  a p p r o x i m a t e l y  two m i l e s .  

I The t o t a l  m a s t e r  p lan  a r e a  i n c l u d e s  t h e  f o l l o w i n g :  

S e c t i o n s  29,  30,  31 and 32 ,  Township 2 
S o u t h ,  Range 5 E a s t ,  G&SRB&M, Maricopa 
County,  Ar izona .  

S e c t i o n  31 i s  n e a r i n g  comple t ion  a t  t h e  p r e s e n t  t ime.  The 

i n f o r m a t i o n  c o n t a i n e d  h e r e i n  i s  a  r e v i s i o n  o f  t h e  ~ C s t e r  

I Plan  s u b m i t t e d  t o  t h e  Board o f  S u p e r v i o r s  i n  1973 and per -  

t a i n s  t o  t h e  n e x t  phase  of  development ,  S e c t i o n  32. T h i s  

I I s i t e  i s  b o r d e r e d  by Riggs Road on t h e  n o r t h ,  H u n t  Highway 

on t h e  s o u t h ,  Dobson Road on t h e  w e s t  and Alma School Road 

I on t h e  e a s t .  The G i l a  I n d i a n  R e s e r v a t i o n  b o r d e r s  SUN LAKES 

S e c t i o n s  31 and 32 on t h e  s o u t h  and c o n t i n u e s  n o r t h  a l o n g  t h e  

w e s t e r n  boundary o f  S e c t i o n  31. Because o f  t h i s  s i t u a t i o n ,  

B f o r e i g n  t r a f f i c  th rough  t h e  development  w i l l  be minimal .  

T h i s  r e p o r t  a l s o  c o n t a i n s  some g e n e r a l  i n f o r m a t i o n  on S e c t i o n s  

I 29 and 30 s o  t h a t  t h e  r e l a t i o n s h i p  o f  a l l  f o u r  s e c t i o n s  can 

be viewed. 

The t o t a l  a c r e a g e  i n c l u d e d  i n  t h e  S U N  LAKES p r o j e c t  i s  2 ,560 I: a c r e s  ( i n c l u d i n g  a l l  f o u r  s e c t i o n s ) .  The l a n d  i s  g e n e r a l l y  



l e v e l  ,* and t h e r e  a r e  no major  w a t e r  c o u r s e s  on t h e  s i t e .  

Approximate ly  624 a c r e s  i n  S e c t i o n  31 ,  a d j a c e n t  t o  t h e  s u b j e c t  

S e c t i o n  32 ,  a r e - p r e s e n t l y  developed o r  a r e  under  c o n s t r u c t i o n ,  

The l a n d  i n  S e c t i o n s  29 ,  30 and 32 i s  c u r r e n t l y  b e i n g  used 

f o r  a g r i c u ' l t u r a l  pu rposes  and w i l l  be used f o r  such purpose  

u n t i l  development  b e g i n s .  

A g e n e r a l  map showing SUN L A K E S  and t h e  a r e a  s u r r o u n d i n g  i t  

i s  i n c l u d e d  on t h e  f o l l o w i n g  page.  





B :  R E S I D E N T I A L  L A N D  USE 

R e s i d e n t i a l  l a n d  use i n  t h e  SUN LAKES Master  P lan  1978 f o r  

S e c t i o n  32 i n c l u d e s  a  proposed zon ing  a s  f o l l o w s :  

1 .  R e s i d e n t i a l  S i n g l e  Family - 369.8 a c r e s ;  
2.  R e s i d e n t i a l  Mul t i -Family  - 140.2 a c r e s ;  
3 .  Commercial - 12.5 a c r e s .  

P r e l i m a r y  p l a n n i n g  has a l s o  been done f o r  S e c t i o n s  29 and 30. 

The t e n t a t i v e  breakdown f o r  t h e s e  S e c t i o n s  is  a s  f o l l o w s :  

S e c t i o n .  29 

1 .  R e s i d e n t i a l  S i n g l e  Family - 448.4 a c r e s ;  
2. R e s i d e n t i a l  Mul t i -Family  - 59.6 a c r e s ;  
3 .  Commercial - 32 a c r e s .  

S e c t i o n  30 

1 .  R e s i d e n t i a l  S i n g l e  Family - 350.2 a c r e s ;  
2.  R e s i d e n t i a l  Mul t i -Family  - 82 a c r e s ;  
3 .  Commercial - 28.6 a c r e s .  

W i t h  S e c t i o n  31 now n e a r i n g  c o m p l e t i o n ,  immediate p l a n n i n g  

f o r  S e c t i o n  32 i s  n e c e s s a r y .  The above p l a n s  were based  on 

t h e  f o l l o w i n g  assumpt ions :  

1 .  The ma jo r  p o r t i o n  o f  hous ing  s h o u l d  c o n t i n u e  t o  be 
s i n g l e  f a m i l y .  Due t o  t h e  p o p u l a r i t y  o f  t h e  o n s i t e  
b u i l t  homes shown i n  S e c t i o n  31 ,  t h e s e  p l a n s  w i l l  
c o n t i n u e  t o  be o f f e r e d .  

2. There  i s  a  d e f i n i t e  demand f o r  m u l t i p l e  hous ing  i n  
o r d e r  t o  o f f e r  a  mixed p r o d u c t  and c o v e r  t h e  needs  
o f  p r o s p e c t i v e  buyers  more a d e q u a t e l y .  



There  - a re  f o u r  b a s i c  hous ing  forms p r e s e n t l y  p lanned f o r  t h e  

t h r e e  r emain ing  s e c t i o n s :  d e t a c h e d  s i n g l e  u n i t s  and t h r e e  

t y p e s  o f  m u l t i p l e  d w e l l i n g s .  

The d e t a c h e d  d w e l l i n g s . w i l l  be s i t u a t e d  on  l o t s  r a n g i n g  

from 6,000 t o  9,000 s q u a r e  f e e t .  The homes a r e  p l a c e d  w i t h  

a  s o l i d  w a l l  on t h e  5 - f o o t  s e t b a c k  l i n e  s o  t h a t  a  good-s ized  

y a r d  may be r e a l i z e d  on one s i d e  o f  t h e  home r a t h e r  t h a n  a  

narrow s i d e  y a r d  on each  s i d e .  M i n i m u m  s e t b a c k s  a r e  20 

f e e t  i n  f r o n t  and 25 f e e t  i n  t h e  r e a r .  These s i n g l e  f a m i l y  

homes a r e  c u r r e n t l y  be ing  c o n s t r u c t e d  i n  S e c t i o n  31. Square  

f o o t a g e  r a n g e s  from 1 ,100 t o  1 ,800  w i t h  two-bedroom, two- 

b a t h  p l a n s  a s  wel l  a s  three-bedroom,  two- and t h r e e - d a t h  p l a n s .  

Among t h e  a d u l t  p o p u l a t i o n  t o d a y ,  th.e p r o v i s i o n  o f  e x t e r i o r  

ma in tenance  s e r v i c e s  i s  a l s o  an i m p o r t a n t  b e n e f i t  and one 

which c a n n o t  be found i n  t h e  ownership  o f  c o n v e n t i o n a l  s i n g l e  

f a m i l y  homes. Master  P lan  1978 p r o v i d e s  f o r  m u l t i - f a m i l y  

hous ing .  P l a n s  a r e  c u r r e n t l y  b e i n g  drawn f o r  townhouses,  

dup lexes  and f o u r p l e x e s .  The townhouses a r e  two- and t h r e e -  

bedroom, two-bath p l a n s  and range  i n  s i z e  from 1 ,200 t o  1 ,600  

s q u a r e  f e e t .  

F l o o r p l a n s  and e l e v a t i o n s  f o r  both t h e  de tached  homes and 

townhouses a r e  i n c l u d e d  i n  t h e  'Appendix t o  t h i s  r e p o r t .  



The d e n s i t i e s  i n c l u d e d  i n  t h e  s u b d i v i s i o n  p lan  a r e  c l a s s i f i e d  

i n  t h r e e  c a t e g o r i e s :  

1  S i n g l e  f a m i l y  d w e l l i n g s  - Low d e n s i t y  ( 4  p e r  a c r e ) ;  
2 .  M u l t i - f a m i l y  d w e l l i n g s  - Low d e n s i t y  (6-9 p e r  a c r e ) ;  
3 .  M u l t i - f a m i l y  d w e l l i n g s  - Medium d e n s i t y  (9-15 p e r  a c r e ) .  

I t  shou ld  be no ted  t h a t  t h e  f i r s t  u n i t  o f f e r e d  f o r  s a l e  i n  

S e c t i o n  32 i s  p lanned  t o  y i e l d  3 .5  s i n g l e  f a m i l y  d w e l l i n g s  

p e r  g r o s s  a c r e ;  t h e  f i r s t  u n i t  o f f e r i n g  m u l t i - f a m i l y  d w e l l i n g s  

f o r  s a l e  i s  p lanned t o  y i e l d  5.1 d w e l l i n g s  p e r  g r o s s  a c r e .  

The 17.7% o f  l a n d  i n  t h e  s e c t i o n  a l l o c a t e d  f o r  r e c r e a t i o n a l  

f a c i  1 i  t i e s ,  p a r k s  and g r e e n b e l t s  r e d u c e s  the o v e r a l l  d e n s i t y  

t o  a  c o m f o r t a b l e  3 .7  d w e l l i n g s  p e r  a c r e .  . 

SUN LAKES i s  a  p lanned a d u l t  community o f f e r i n g  a  "way-of- 

l i f e "  s t y l e .  I t  i s  d e s i g n e d  f o r  an a d u l t  p o p u l a t i o n  wi th  

a  minimum age  requ i rement  f o r  one o f  t h e  buyers  be ing  40 

y e a r s  o f  age  o r  more. No person  under  t h e  age  o f  19 y e a r s  

w i l l  be a l l o w e d  a s  a  permanent  r e s i d e n t .  

SUN LAKES S e c t i o n  32 w i l l  be a  p lanned phase development  

w i t h  d i f f e r e n t  phases  p lanned  from 1978 through 1982.  . 

The r a t e  o f  development ,  o f  c o u r s e ,  w i l l  depend l a r g e l y  

upon economic f a c t o r s  and t h e  market .  

There  a r e  p r e s e n t l y  2,066 r e s i d e n t i a l  l o t s  o f  r e c o r d  i n  

SUN Lakes S e c t i o n  31. The p r o g r e s s  o f  e n g i n e e r i n g  d e s i g n  



h a s  been a s  f o l l o w s :  

Year ------- 1972 1973 1974 1975 1976 1977 1978 

Recorded l o t s  + 469 1030 - - 2 82 52 233 

S i t e  devel.opment and improvements a r e  c o n t i n u i n g  on-  t h e  

above  l o t s ,  and comple t ion  i s  e x p e c t e d  by mid-1979. 

Page 9  o f  t h i s  r e p o r t  c o n t a i n s  t h e  development p lan  f o r  

S e c t i o n  31 ( c u r r e n t  s i t e  o f  development)  and S e c t i o n  32 ,  

t h e  n e x t  phase  o f  development .  I t  a l s o  i n c l u d e s  t h e  p re -  

l i m i n a r y  p l a n s  f o r  S e c t i o n s  29 and 30 .  These p l a n s  a r e  

t e n t a t i v e  and s u b j e c t  t o  some change;  however, t h e  o v e r a l l  

p l a n  o f  t h e  f o u r  s e c t i o n s  p r o v i d e s  t h e  o p p o r t u n i t y  td' veiw 

The t o t a l  SUN L A K E S  c o n c e p t .  

The development  p lan  and phas ing  s c h e d u l e  f o r  S e c t i o n  32 a r e  

on-.pages 10 and 11. 

The t a b l e s  'on pages 12-16 p r o v i d e  a  breakdown o f  l a n d  use 

f o r  t h e  f o u r  s e c t i o n s  ( i n d i v i d u a l l y  and col  l e c t i v e l y ) .  
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PHASING SCHEDULE 

SUN LAKES, SEC. 3 2 ,  MARICOPA COUNTY, ARIZONA 

PHASE L A N D  USE GROSS A C .  N O . / D . U .  

I  SINGLE FAMILY 
1978-79 MULTI-FAMILY 

GOLF COURSE/CLUBHOUSE 

SUBTOTAL 202.2 390 

I  I  
1979-82 SINGLE FAMILY (INC. LAKES) 1 1 4 . 0  

MULTI-FAMILY (LOW DENSITY) 95 .1  

SUBTOTAL 209 .1  1084  

SINGLE FAMILY (INC. LAKES) 187 .0  700 

SUBTOTAL 187 .0  - 700 

I  v 
1981-83  M U L T I - F A M I L Y  ( M E D .  D E N S I T Y )  2 4 . 5  196  

COMMERCIAL 1 2 . 5  - 
\ 

SUBTOTAL 37 .0  196  

TOTAL: 6 3 5 . 3  2370 

*NOTE: S e c t i o n  29 w i l l  f o l l o w  S e c t i o n  32 i n  d e v e l o p m e n t ,  and 
S e c t i o n  30 w i l l  be  t h e  l a s t  o f  t h e  f o u r  s e c t i o n s .  However, 
t h e  r a t e  o f  d e v e l o p m e n t  f o r  a l l  t h r e e  r e m a i n i n g  s e c t i o n s  
d e p e n d s  l a r g e l y  upon economic  f a c t o r s  and  the  m a r k e t .  
The number o f  y e a r s  and  r a t e  o f  d e v e l o p m e n t  shown above  
w i l l  be r e p e a t e d ,  i f  p o s s i b l e ,  i n  S e c t i o n  2 9 ,  t h e n  3 0 .  



SUN LAKES SEC. 29, MARICOPA COUNTY, ARIZONA 

LAND USE DATA 

LAND USE ACRES % YIELD DWELLING UNITS 

SINGLE FAMILY 448.4 4 .0-5 .0  1794-2242 

MULTI-FAMILY 
A. LOW DENSITY 34.9  6 .0 -9 .0  210-31 4 
B. MEDIUM DENSITY 24.7 9.0-15.0 222-370 

SUB-TOTAL : 508 .0  76.9 4 .4 -5 .8  2226-2326 

SHOPPING CENTER 23.0  

COMMERCIAL* 9 .0  
MOTEL/ RESTAURANT 
SERVICE STATION 

SUB-TOTAL : 32.0 4.9 

PUBLIC 51 SEMI-PUBLIC 
A. GOLF COURSE 100.0  
B. RECREATION CENTER 9.0  
C .  CHURCH SITES . 8 .7  
D. OTHER 2.3 

SUB-TOTAL: 120 .0  18.2  

TOTAL : 660.0  100 .0  3 .4 -4 .4  2226-2926 

*ESTIMATED POPULATION: 4940 . 



SUN LAKES, SEC. 30,  MARICOPA COUNTY, ARIZONA 

LAND USE DATA 

I LAND USE ACRES % Y IELD DWELLING UNITS 

SINGLE FAMILY 350.0  4 .0 -5 .0  1 4 0 0 - 1 7 5 0  

MULTI -  FAMILY 
A. LOW DENSITY 
B. MEDIUM DENSITY 

SUB-TOTAL: 432 .2  71 .1  4 .6 -6 .2  1 9 9 0 - 2 6 8 0  

COMMERCIAL* 
BOAT & TRAILER 4 . 0  
MEDICAL OFFICES 6.6 
NURSING HOME 1 1 . 0  
CONVENIENCE CENTER 7 .0  

SUB-TOTAL : 28.6  4 . 4  

PUBLIC & SEMI-PUBLIC 
C I V I C  CENTER 9.5 
HOSPITAL 1 1 . 5  
CHURCHES 9.2 
WASTE TREATMENT 1 0 . 0  
GOLF COURSE 110 .0  
OTHER 2.0 

SUB-TOTAL: 1 5 2 . 2  24 .5  

TOTAL : 6 1 3 . 0  1 0 0 . 0  3 .3 -4 .4  ' 1 9 9 0 - 2 6 8 0  

*ESTIMATED POPULATION: 4 4 8 0  



SUN LAKES, S E C .  31, MARICOPA COUNTY, ARIZONA 

LAND USE DATA 1 

LAND USE ACRES % YIELD DWELLING UNITS 

SINGLE FAMILY 500.5 4.1 2014 

MULTI- FAMILY 
A. LOW DENSITY 4.5 7 .0  26 

SUB-TOTAL : 505.0 78.0 4.1 2040 
-- 

COMMERCIAL 4.0 

SHOPPING CENTER 10.0 

SUB-TOTAL: 14.0 2.0 

PUBLIC 
GOLF COURSE 100.5 
CLUBHOUSE 12.0 
LAKES 15.5 

SUB-TOTAL: 128.0 20.0 

TOTAL : 



- SUN L A K E S ,  SEC. 3 2 ,  M A R I C O P A  COUNTY, A R I Z O N A  

PROPOSED L A N D  USE 

- -- - -- - 

L A N D  USE ACRES % Y I E L D  D W E L L I N G  U N I T S  

S I N G L E  F A M I L Y  

M U L T I -  F A M I L Y  
A. LOW D E N S I T Y  
B. M E D I U M  D E N S I T Y  

S H O P P I N G  CENTER 

COMMERCIAL 

R E C R E A T I O N  
A.  GOLF COURSE 
B. CLUBHOUSE 
C.  PARKS & L A K E S  

T O T A L  6 3 5 . 3  100.0 3 . 7 - 5 . 1  2 3 9 0 - 3 2 5 5  

P R O J E C T E D  POPULATION 

T Y P E  U N I T  D W E L L I N G  U N I T S  P E R S O N S / U N I T  P O P U L A T I O N  

S I N G L E  F A M I L Y  1 4 8 0 -  1 8 5 0  

M U L T I -  F A M I L Y  
A. LOW D E N S I T Y  6 9 0 - 1 0 3 5  
B. M E D I U M  D E N S I T Y  2 2 0 - 3 7 0  

T O T A L  

NOTE:  NO SCHOOL AGE C H I L D R E N  A N T I C I P A T E D  UNDER AGE 1 9 .  



C 

S-UN LAKES, SEC. 29,  30, 31 & 32, MARICOPA COUNTY, ARIZONA 

LAND USE DATA 

LAND USE ACRES % YIELD DWELLING 

3 D.U./AC. UNITS 

SINGLE FAMILY 1668.9 4 .0-5 .0  6770-8350 

MULTI- FAMILY 
A. LOW DENSITY 205.1  6.0-9.0 1230-1 845 
B. MEDIUM DENSITY 81.2 9.0-15.0 730-1215 

SUB- TOTAL : 1955.2 76.5 4.4-5.8 8630-11410 

SHOPPING CENTER 50.0  - 
COMMERCIAL 37.1 

I SUB- TOTAL: 87.1  3.5 

'UBLIC 
A. GOLF COURSE 
PUBLIC & QUASI-PUBLIC 
A. GOLF COURSE 391.5 
B. CLUBHOUSE & REC. CENTER 29.0 
C. LAKES (SEC. 31)  39.3  
D. C I V I C  CENTER 9.5 
E. HOSPITAL 11.5 
F. CHURCH SITES 17.9  
G. WASTE TREATMENT 10.0 
H. ' OTHER 4.3 

SUB-TOTAL: 51 3.0 20.0 

I TOTAL : 2555.0 100.0 3.4-4.5 8630-11410 

I 
I -16 -  

I -- ' t-*x--;. '-7- ----7.-*1. - -- - - ----- __ . - --  - -- 



C: CO-MMERCIAL A N D  C O M M U N I T Y  F A C I L I T I E S  

A s e t  o f  r e c r e a t i o n  f a c i l i t i e s  commensurate w i t h  o r  b e t t e r  

t h a n  t h o s e  found i n  S e c t i o n  31 w i l l  be c o n s t r u c t e d .  These 

f a c i l i t i e s  w i l l  i n c l u d e  a  9 -ho le  championship g o l f  c o u r s e  

( w i t h  t h e  second 9  h o l e s  t o  be b u i l t  i n  S e c t i o n  29) w i t h  

p r o  shop and lounge ,  t e n n i s  c o u r t s ,  s h u f f l e b o a r d  c o u r t s ,  

comple te  h e a l t h  c e n t e r  w i t h  j a c u z z i ,  swimming poo l s  and a  

c l u b  which w i l l  f e a t u r e  l o u n g e s ,  l a r g e  meet ing  h a l l ,  b i l l i a r d  

room, c a r d  rooms and an a r t s  and c r a f t s  c e n t e r  which w i l l  

i n c l u d e  work a r e a  and e x h i b i t i o n  s p a c e .  In a d d i t i o n ,  t h e r e  

w i l l  be p i c n i c  a r e a s ,  g r e e n b e l t  and a  s e p a r a t e  swimming a r e a  

f o r  owners w i t h  v i s i t i n g  c h i l d r e n .  

A shopp ing  c e n t e r  e x i s t s  on t h e  e n t r a n c e  road t o  S e c t i o n  31 

w i t h  a  bank,  g roce ry  marke t  and soon- to-be-opened s p a c e  wi th  

b e a u t y / b a r b e r  shop ,  t r a v e l  agency and medical  c l i n i c .  There  

a r e  10 a d d i t i o n a l  commercial a c r e s  i n  S e c t i o n  31, and 12 .5  

a c r e s  p lanned  f o r  commercial use i n  S e c t i o n  32. 

According  t o  t h e  p l a n ,  112.8  a c r e s  (17.7% o f  t o t a l  l a n d  a r e a )  

a r e  s e t  a s i d e  f o r  community f a c i l i t i e s ,  and 12.5 (2 .2% of l a n d )  

a r e  proposed f o r  commercial use .  The breakdown i n  a c r e s  f o r  

t h e  community f a c i l i t i e s  i s  a s  f o l l o w s :  



1 .  ~ o ' l f  Course - 81 .0  a c r e s  (12 .7% of  t o t a l  l and  a r e a )  
2 .  Clubhouse - 8.0  a c r e s  (1 .3% of  t o t a l  l a n d  a r e a )  
3.  Parks  and l a k e s  - 23.8  a c r e s  ( 3 . 7 %  o f  t o t a l  l a n d  a r e a )  

The o r i g i n a l  Master  P l a n  f o r  S e c t i o n  32 s e t  a s i d e  25 a c r e s  

f o r  commercial use .  Access t o  t h e  I n t e r s t a t e  Highway and 

e a s y  a c c e s s  t o  t h e  nea rby  c i t i e s  o f  Chand le r ,  Tempe and 

Mesa a r e  a  d e f i n i t e  a s s e t  t o  r e s i d e n t s  o f  SUN LAKES. Yet ,  

t h e r e  i s  a l s o  a  need f o r  commercial l a n d  w i t h i n  t h e  s u b d i -  

v i s i o n  t o  comple te  t h e  c o n c e p t  o f  t h e  p e r f e c t  a d u l t  r e c r e a -  

t i o n a l  community. The amount o f  commercial l a n d  a l l o c a t e d  

i n  t h e  r e v i s e d  Master  P l a n ,  however,  c a l l s  f o r  12 .5  a c r e s ,  

o r  a  r e d u c t i o n  o f  12 .5  a c r e s  i n  commercial l a n d  use.  

P r e l i m i n a r y  p l a n s  have begun on commercial l a y o u t s  i n  S e c t i o n s  

29 and 30. The development  of  S e c t i o n  29 w i l l  f o l l o w  S e c t i o n  

3 2 ,  and a p p r o x i m a t e l y  32 a c r e s  o f  commercial a c r e a g e  w i l l  be 

r e q u e s t e d  i n  zon ing .  Twenty- three  of  t h e s e  a c r e s  w i l l  be 

s e t  a s i d e  f o r  a  shopp ing  c e n t e r  and n i n e  a c r e s  f o r  a  mote l /  

r e s t a u r a n t  and s e r v i c e  s t a t i o n .  A d d i t i o n a l  commercial ac reage  

i s  p lanned i n  S e c t i o n  30,  t h e  l a s t  o f  t h e  f o u r  s e c t i o n s  t o  

be deve loped .  P r e l i m i n a r y  p l a n s  c a l l  f o r  a  t o t a l  o f  28.6 

a c r e s  t o  be used f o r  b o a t  and t r a i l e r  s t o r a g e ,  medical  o f f i c e s ,  

n u r s i n g  home and conven ience  c e n t e r .  

The g e n e r a l  l a y o u t  o f  t h e  commercial a r e a  can be viewed on 

t h e  map on page 9. A breakdown of t h e  commercial,  i s  a l s o  

i n c l u d e d  i n  t h e  t a b l e s  on pages 12-16. 



D: CIRCULATION SYSTEM 

Access  t o  t h e  m e t r o p o l i t a n  a r e a  i s  p rov ided  by t h e  i n t e r -  

change  a t  I n t e r s t a t e  Highway 10  and Riggs Road. Riggs Road 

b o r d e r s  t h e  s u b j e c t  s e c t i o n  on t h e  n o r t h ,  and S e c t i o n  32 

i s  l o c a t e d  a p p r o x i m a t e l y  t w o ' m i l e s  e a s t  o f  I n t e r s t a t e  Highway 

1 0 .  The i n t e r s e c t i o n  o f  I n t e r s t a t e  Highway 10 and 24th  S t r e e t  

i n  Phoenix i s  a p p r o x i m a t e l y  19 m i l e s  from Riggs Road. Access 

l i t o  t h e  n e a r e s t  c i t y  o f  Chand le r  ( a p p r o x i m a t e l y  s i x  m i l e s  from 

1 -  SUN LAKES) i s  p r o v i d e d  by Ar izona  Highway 87 which i n t e r s e c t s  

w i t h  Riggs Road a p p r o x i m a t e l y  two m i l e s  e a s t  of  S e c t i o n  32. 

E x t e n s i v e  use  has  been made i n  S e c t i o n  31 f o r  c u r v i l i = n e a r  

s t r e e t  p a t t e r n s  i n  o r d e r  t o  h e i g h t e n  t h e  a e s t h e t i c  beau ty  

I o f  t h e  s u b d i v i s i o n  and t o  c o n t r o l  t r a f f i c  s p e e d s .  T h i s  

I1 p a t t e r n  w i l l  be c o n t i n u e d  i n  S e c t i o n  32.  S e c t i o n s  29 and 

I 
3 0 ,  however,  w i l l  n o t  make use  o f  c u r v i l i n e a r  s t r e e t s ,  b u t  

p l a n  i n s t e a d  f o r  s i n g l e  f a i r w a y s  t h r o u g h o u t  most o f  t h e  

I a r e a .  In  a d d i t i o n ,  p r e l i m i n a r y  p l a n s  show Dobson Road a s  

b e i n g  c u r v e d . s l i g h t l y .  T h i s ,  a g a i n ,  i s  t o  a i d  i n  t r a f f i c  

c o n t r o l  and t o  add t o  t h e  a e s t h e t i c s  o f  t h e  d e s i g n .  (At  

t h e  p r e s e n t  t i m e ,  Dobson Road between S e c t i o n s  2 9  and 30 

c o n s i s t s  o f  a  d i r t ,  s i n g l e  l a n e  r o a d ;  i t  i s  n o t  a  through 

s t r e e t .  ) 



The c i b c u l a t i o n  p a t t e r n  f o r  S e c t i o n  32 e s s e n t i a l l y  f o l l o w s  

I 
t h e  o r i g i n a l  Master  P lan  s u b m i t t e d  i n  1973. All  s t r e e t s  

on t h e  map w i l l  paved and w i l l  conform t o  Maricopa County 

Highway Department D e t a i l s  and S p e c i f i c a t i o n s .  Al l  roadways 

I w i l l  d e d i c a t e d  t o  t h e  p u b l i c .  

I 
A map showing c i r c u l a t i o n  p a t t e r n  wid th  of  p u b l i c  r i g h t s - o f -  

way and s t r e e t  s e c t i o n s  a r e  i n c l u d e d  i n  t h i s  r e p o r t  on page 





E :  S-UMMARY O F  ENGINEERING A N D  UTILITY 'INFORMATION 

E n g i n e e r i n g  

A boundary and t o p o g r a p h i c a l  s u r v e y  o f  t h e  s i t e  l o c a t i n g  

a l l  monuments and showing ground e l e v a t i o n  a t  o n e - f o o t  

i n t e r v a l s  has been comple ted .  The m a s t e r  p lan  has been 

reviewed,  and a l l  a c r e a g e  and l o t  e s t i m a t e s  a r e  w i t h i n  

r e a s o n a b l e  t o l e r a n c e s .  The s u r v e y  shows a l l  e x i s t i n g  

easements  and r i g h t s - o f - w a y  f o r  roadways,  d r a i n a g e  and 

u t i l i t i e s .  

Si  t e  Dra inage  

P r e s e n t  d r a i n a g e  i s  t o  t h e  s o u t h w e s t ,  showing an avc?rage 

s l o p e  o f  0 .2  f o o t  d rop  p e r  h o r i z o n t a l  100.  f e e t .  From t h e  

s o u t h e a s t  c o r n e r  t o  t h e  s o u t h w e s t  c o r n e r ,  t h e r e  i s  approx- 

i m a t e l y  100 f e e t  d i f f e r e n c e  i n  e l e v a t i o n  i n  both Sec t i .ons  

31 and 32. The a v e r a g e  l e v e l  s l o p e  o f  0.2% i s  uni form 

t h r o u g h o u t  t h e  s i t e  w i t h  no t h a n g e s ;  t h e r e f o r e ,  no major  

problem t o  grade  and d r a i n  s t r e e t s ,  p a r k i n g  and l o t  a r e a s  

i s  a n t i c i p a t e d .  Dra inage  can be accompl ished w i t h i n  t h e  

roadway network wi t h  a  mimimum of  s t o r m  d r a i n a g e  c o n s t r u c t i o n .  

S e c t i o n s  29 and 30 a r e  o f  t h e  same n a t u r e  a s  S e c t i o n s  31 

and 32 ,  and t h e  h a n d l i n g  of  s t o r m  d r a i n a g e  w i l l  be t h e  same 

i n  a l l  f o u r  s e c t i o n s .  The s t o r m  r u n o f f  w i l l  be t aken  c a r e  

o f  by a  sys tem of  p lanned roadways,  c h a n n e l s ,  l a k e s ,  g o l f  

c o u r s e  d e t e n t i o n  b a s i n s ,  s t o r m  d r a i n  pumps and f o r c e  mains.  



The roadways and c h a n n e l s  convey t h e  r u n o f f  on t h e  s u r f a c e  

t o  a  sys tem o f  l a k e s  where i t  i s  t e m p o r a r i l y  s t o r e d  and 

then  r o u t e d  th rough  t h e  l a k e  network by s t o r m  d r a i n s ,  pumps 

and f o r c e  mains.  P u m p s  and f o r c e  mains w i l l  be c o n s t r u c t e d  

i n  low l a k e s  f o r  p o s i t i v e  d i s c h a r g e .  The pumps  w i l l  o p e r a t e  

depending on s t o r m  l a k e  l e v e l  wi th  u l t i m a t e  p o i n t  o f  d is -  

cha rge  t o ,  most p r o b a b l y ,  Riggs Road and P r i c e  Road i n t e r -  

s e c t i o n .  

A p r e l i m i n a r y  m a s t e r  d r a i n a g e  r e p o r t  f o r  S e c t i o n  32 beg ins  

on page 2 7 .  Th i s  r e p o r t '  i s  fo l lowed  by a  l e t t e r  from Jason 

Burgess ,  e n g i n e e r ,  r e g a r d i n g  t h e  d r a i n a g e  p lan  f o r  S e c t i o n s  

29 and 30. 

Sewers 

Sewage t r e a t m e n t  f a c i l i t i e s  w i l l  be l o c a t e d  on t h e  p r o p e r t y  

t o  s e r v e  t h e  s a n i t a r y  sewage c o l l e c t i o n  sys tem by g r a v i t y  

f low.  These f a c i l i t i e s  a r e  d i s c u s s e d  i n  e n t i r e t y  i n  t h e  

mas te r  sewer  and w a t e r  r e p o r t  f o r  S e c t i o n  32 ,  which beg ins  

on page 63. The w a s t e w a t e r s  i n  S e c t i o n s  2 9  and 30 w i l l  be 

handled  s i m i l a r l y  t o  t h e  f lows f o r  S e c t i o n s  31 and 32. 

C o l l e c t e d  f lows a r e  d e l i v e r e d  t o  a  c e n t r a l l y  l o c a t e d  l i f t  

s t a t i o n  and t h e  f low w i l l  be pumped t o  t h e  e x i s t i n g  was te-  

w a t e r  t r e a t m e n t  l o c a t i o n .  As f lows a r e  g e n e r a t e d ,  t h e  

e x i s t i n g  w a s t e w a t e r  t r e a t m e n t ' p l a n t  w i l l  be r e - c o n s t r u c t e d  

t o  t r e a t  t h e  a n t i c i p a t e d  f lows .  A l l  sewers  a r e  des igned  



and- c o n s t r u c t e d  i n  accordance  w i t h  s p e c i f i c a t i o n s  o f  t h e  

Ar izona  S t a t e  Department o f  Hea l th  and t h e  Maricopa County 

Department of  H e a l t h .  

A m a s t e r  w a t e r  and sewer  p lan  f o r  S e c t i o n  32 f o l l o w s  t h e  

Master  Drainage Repor t .  Also i n c l u d e d  i s  a  l e t t e r  from 

Karl H i r l i n g e r ,  e n g i n e e r ,  r e g a r d i n g  t h e  w a t e r  and sewer  

p lan  f o r  S e c t i o n s  29 and 30 .  

Domestic Water 

Domestic w a t e r  s u p p l y  t o  t h e  development  w i l l  be from a  

w e l l  s o u r c e  l o c a t e d  w i t h i n  t h e  boundary.  The w a t e r  d i s -  

t r i b u t i o n  sys tem w i l l  be c a p a b l e  o f  p r o v i d i n g  m i n i 6 u m  

f lows r e q u i r e d  for  f i r e  p r o t e c t i o n .  The sys tem w i l l  

u t i l i z e  ground s t o r a g e  f o r  s u p p l y  t o  b o o s t e r  p u m p s .  The 

b o o s t e r  p u m p s  w i l l  be s u s t a i n e d  by a  p r e s s u r e  t a n k  t o  

hand le  sys tem p r e s s u r e s  on t h e  s m a l l e r  demands. 

The w a t e r  d i s t r i b u t i o n  sys tem w i l l  be i n t e r c o n n e c t e d  t o  t h e  

p r e v i o u s  development .  For supp lementa ry  d a t a ,  p l e a s e  

r e f e r  t o  t h e  m a s t e r  sewer  and w a t e r  p lan  r e p o r t .  

El e c t r i  c a l  Power 

E l e c t r i c a l  power t o  t h e  s u b d i v i s i o n  w i l l  be p rov ided  by 

S a l t  R i v e r  P r o j e c t .  



Telephone S e r v i c e  

Telephone s e r v i c e  t o  t h e  s u b d i v i s i o n  w i l l  be p rov ided  from 

t h e  a r e a  s e r v i c e  company, Mountain S t a t e s  Telephone Company. 

Main l i n e s  l e a d i n g  from Chandler  t o  t h e  Sun Lakes a r e a  a r e  

be ing  i n s t a l l e d  s i m u l t a n e o u s l y  w i t h  l i n e s  w i t h i n  t h e  sub-  

d i v i s i o n  s o  t h a t  no d e l a y s  i n  new hookups a r e  a n t i c i p a t e d .  

Gas S e r v i c e  

There  w i l l  be no n a t u r a l  gas s e r v i c e  t o  t h e  s u b d i v i s i o n .  

Al l  homes w i l l  be t o t a l  e l e c t r i c .  

F i r e  and S e c u r i t y  P r o t e c t i o n  

SUN LAKES i s  under t h e  j u r i s d i c t i o n  o f  t h e  ~ a r i c o ~ i  County 

I I S h e r i f f ' s  Department .  In  a d d i t i o n ,  SUN LAKES has i t s  own 

f i r e  and s e c u r i t y  s e r v i c e  which o p e r a t e s  on a  24-hour p e r  

day,  seven  days p e r  week b a s i s ,  and a  Volun tee r  F i r e  Company 

has  been formed. A f i r e  h y d r a n t  sys tem i s  a l s o  i n  e x i s t e n c e ,  

and SUN LAKES c u r r e n t l y  has  a  f i r e  r a t i n g  o f  " e i g h t . "  

T h i s  s e r v i c e  w i l l  be c o n t i n u e d  i n  a l l  of  t h e  o t h e r  s e c t i o n s .  

Refuse Removal 

S a n i t a r y  Disposa l  S e r v i c e  has  a g r e e d  t o  hand le  r e f u s e  removal 

i n  S e c t i o n s  2 9 ,  30 and 32 on t h e  same b a s i s  a s  i t  i s  now 

o p e r a t i n g  i n  S e c t i o n  31. 

Water A v a i l a b i l i t y  f o r  Golf Courses and Lakes 

For w a t e r  s u p p l y  i n f o r m a t i o n ,  r e f e r e n c e  s h o u l d  be make t o  t h e  



m a s t e r  w a t e r  and sewer  r e p o r t .  I t  i s  p lanned t o  use  e x i s t i n g  

i r r i g a t i o n  w e l l s  owned by t h e  d e v e l o p e r  t o  s u p p l y  t h e  g o l f  

c o u r s e s  and l a k e  a r e a s  a s  o u t l i n e d  i n  t h e  r e p o r t .  The l a k e s  

wi 11 s e r v e  p r i m a r i l y  a s  s t o r a g e  f a c i l i t i e s  f o r '  i r r i g a t i o n  

w a t e r  r e q u i r e m e n t s  o f  t h e  s u b d i v i s i o n .  In  a d d i t i o n ,  t h e  

l a k e s  w i l l  c o l l e c t  d r a i n a g e  from s t o r m  r u n - o f f  an'd w i l l  s e r v e  

a s  r e s e r v o i r s  f o r  s t o r a g e  o f  w a s t e w a t e r  t r e a t m e n t  p l a n t  e f f l u -  

e n t .  Use o f  t h e  l a k e s  f o r  r u n - o f f  and t r e a t e d  was tewa te r  

s t o r a g e  w i l l  permit .  s a l v a g e  o f  t h e s e  w a t e r s  f o r  use i n  t h e  

go1 f  c o u r s e  i r r i g a t i o n  program. 
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INTRODUCTION 

Drainage analysis has been conducted for the purposes of 

evaluating the existing conditions onand adjacent to Sun Lakes 

Development Plan of Section 32 s i te  and the future conditons relating 

to the proposed development of the project site for the control of 

periodic flooding conditions which result  f rom a 100 year  Frequency 

Storm. 

F r o m  this analysis a Master  Drainage Plan has been developed 

consisting of roadways, s torm drains, retention areas,  lakes, pump- 

ing facilities and drainage channels to  ca r ry  the design Frequency 

Storm away f rom the proposed development. Once implemented, 

I this Plan w i l l  insure that housing construction is above flood levels 

I for design frequency storm. 

The study a rea  contains approximately 635 a c r e s  of land 

I within Township 2 South, Range 5 East.  This land is owned by 

I the Sun Lakes Development Company and is currently being farmed. 

I 
I 
I 
I 
I 
I 
I 30 



NATURAL FEATURES 

The study a rea  l i es  within the portion of the state designated 

a s  the upper Sonoran Desert and has  a l l  of the general ter ra in  features 

usually associated with a typical southwestern desert  region. This 

consists of Creosote bushes and Saguaro Cactus a s  the predominate 

plants on the  flats, with Palo Verde and Ironwood t r ee s  lining the 

washes including Mesquite bushes which generally form very dense 

thickets a t  ends of washes. 

The topography consists of flat desert  plain and irrigated 

fa rm land sloping west from the San Tan Mountains to the east. The 

Consolidated Canal (East Branch), Eastern Canal, and Roosevelt 

Conservation District Floodway, l ie  to the east  and the  Gila River 

b 
south of project site. These canals and floodway a r e  protected by 

levees which divert westerly sheet flow s torm water south to the 

Gila River. 

The a rea  is drained mainly by sheet flow which ultimately 

discharge into the Gila River located south of the Project  Site. 

This r iver  along with the other r ivers  in the Phoenix a r ea  a r e  d r y  

and have no permanent flow. The Gila River banks a r e  reasonably 

well defined a s  a water course and a r e  capable of carrying sizeable 

flows resulting from high intensity summer s torms prevalent to 

this area .  The a rea  immediately south of Hunt Highway (Southern 
. . 

Project  Site Border) and north of Gila River has heavy bush growth 

presumably resulting from frequent storm flows through the a rea  

from Canal levee diversions eas t  of the project site. 



The climate of the a rea  i s  typical of the arid SonoranDescrt. 

Temperatures vary from highs near  120" F in summer to  lows below 

20 O F in winter. Long range temperature approximates 70' F. 

Rainfall in  the a rea  is usually concentrated in the months 

of December-March and July-September. Winter s to rms  a r e  

normally the result  of the easterly movement of s torm fronts arising 

in  the Northern Pacific. These fronts pass ac ross  the state in  cycles 

during the winter months and usually exert their maximum influence 

in the higher elevations and along the Mogollon Rim Country; however, 

they a r e  frequently of several dayst  duration and may result  in sign- 

ificant precipitation within the watershed being studied. 

Summer s to rms  more  often result from the movepent  of w e t  

a i r  masses  northward from the Gulf of Mexico traveling generally 

f rom southwest to northeast ac ross  the state. These s to rms  a r e  

frequently of high intensity and may produce cyclonic activity a s  well 

as large amounts of precipitation. Local thunder s to rms  a r e  also 

frequently observed during the summer and fall. These generally 

do not cover large  areas ,  but may result  in severe localized flooding 

due to  their  high intensity. Floods may, of course, result  from any 

of the types of s to rms  discussed, depending on duration and location 

of high intensity rainfall. 



HYDROLOGY 

Storm runoff has been estimated by the Soil Conservation 

Service Method using precipitation maps prepared by the U. S. 

Weather Bureau for the Soil Conservation Service. Values of 

precipitation were selected from these maps for the study a rea  

for  6 hour and 24 hour duration s torms of 100 year frequency. 

Other  values were obtained by converting various hourly rainfalls 

by use  of an equation relating 6 hour and 24 hour durations. Storrn 

runoff quantities were then computed by the TR- 20 Hydrology 

Program in  the study a rea  for 100 year Frequency Storm of 

twenty-four (24) hour duration, utilizing the appropriate curve 

numbers of the contributing drainage areas.  - 

DESIGN CRITERIA 
Table 1 

From: Arizona Highway Department - Bridge Division 
"Hydrologic Design for Highway Drainage in Arizona" 

Precipitation (Inches) 

Duration 2 yr .  5 yr. 10 yr. 25 yr. 50 yr .  100 yr. 
(Hours) Freq. Freq.  Freq.  Freq.  Freq.  Freq. 

':Interpolated values equating 6 hour and 24 hour rainfalls 
(3 hr.  = 1. 77 P6- 0.77 Pi4 

Peak runoff estimate based on 100 Year Frequency Storm of 24 hour 
duration. (See Tables 2, 3) . 

Runoff Quantities have been calculated using computer application of 
the TR-20 Hydrology Program which can be approximated by the 
following equation: 

Q = 484 AQ 



WHERE: 
Q~ 

= peak discharge is cfs 

A = Drainage Area in  square miles 

Q = Runoff volume of the watershed in inches 

T p  = Time to  peak in hours 

484 = is a constant for the units used 

Time to peak can be approximated by the following: 

WHERE: 
T~ 

= t ime to peak in hours 

D = Duration of s to rm in hours ' 

T, = t ime of concentration in hours 

I The runoff volume Q i s  a function of the s to rm rainfall and . . 

I curve number (CN) which is based on a vegetative cover type and density 

and a hydrologic soil group. The hydrologic soil group within Sun Lakes 

Development and the surrounding a r e a  is constant as group C (slow 
I 

infiltration rate). The cover type and density within Sun Lakes 

Development does not vary considerably for each drainage area; thus 

the CN will be based on the type of development anticipated using the 

following values: 

CN - Type of Development 

9 1 Commercial Areas 
87 Single Family Housing Area 
83 Apartment Complex Area  
74  . , Golf Course Areas 

100 Lake Water Surface 



HYDROLOGICAL ANALYSIS 

The Master Drainage Plan is based 011 the quantities and 

characterist ics of runoff, both within the proposed developed new 

community and from the surrounding area.  Presented below is a 

description of the onsite and offsite drainage a r e a s  and their  

associated runoff quantities and paints of s torm water discharge 

concentration. 

Offsite Drainage Area 

This study a rea  is mostly agricultural land with a small  

mix of commericial land, therefore the roads in the a r ea  a r e  built 

i 

up to contain the irrigation waters. The type of cover in this a rea  i s  
, 

considered to be Desert  Brush with density rating of "poor" although 

a reas  south of Hunt Highway have quitesgood cover densities and a 

Hydrologic Soil Group C, a l l  as described in Arizona Highway Depart- 

ment Hydrologic Design Manual. 

As seen by Exhibit 11, the offsite drainage a r ea  is rather small 

namely only Section 33 Township 2 South, Range 5 Eas t  because Riggs 

Road i s  built up and acts  as a ridge and Arizona Avenue (Highway 87 

and 93) is also built up and diverts westerly flowing runoff south 

of project site. 

The offsite drainage a r ea  is limited to the aforementioned 

section since the Corisolidated Canal (East Branch) levee diverts the 

s torm runoff south from the San Tan Mountains to the east .  



I This diverted runoff passes under Highway 87 and flows south 

along the eas t  side of Arizona Avenue (Highway 93)  to approximately 

, I - the NE corner  of SE 1 14 of the SE 1 /4 of Section 4 where it flows 

under Arizona Avenue. This flow then continues west and under 1.-10 

until i t  reaches the Gila River, Flow in this a r ea  is mainly sheet 

flow as there  a r e  no major defined washes. 

Presently there exists a drainage ditch along the east  

side of Alma School Road (East  border of Section 32) which conveys 

drainage south to Hunt Highway. This ditch passes under a mid- 

section f a r m  road of Section 33 in a 24" diameter pipe culvert. 

Drainage then passes under Alma School Road in a 24" culvert and 

is conveyed west along the north side of Hunt Highway. kenerally 

. the drainage in  Section 33 i s  field contained because of irrigation. 

Runoff quantity has  been estimated for the offsite Drainage 

a r ea  (see  Exhibit 11 ) for 100 year frequency s to rm and i s  115 cfs. 

This runoff w i l l  concentrate i n  the southwest corner  of Section 33 and 

.be  transmitted west by Hunt Highway. 

Runoff calculations were based on the land within Section 

33 a rea  remaining undeveloped o r  in  agricultural useage. If offsite 

land use  changes of this Section, i t  w i l l  be the responsibility of the 

owner(s) of said land to increase the conveyance capacity associated 

with the proposed Alma School Road and Hunt Highway improvement 



if runoff quantity of this section is sufficiently increased o r  provide 

retention with Section 33 to prevent any flooding of .sun Lakes 

Development. 

Onsite Drainage Area 

As seen by Exhibit IV, the drainage of the project site is 

bordered by Riggs Road on the north, Dobson Road on the west, 

Hunt Highway o n t h e  south, and Alma School Road on the east, which 

contains approximately 6 3 5  ac re s  of area .  This land is currently 
\ 

under cultivation and agricultural use. The surface runoff now is 

a combination of sheet flow and roadway drainage ditches conveyed 

in  a general westerly direction. Upon reaching Section 31 (presently 

being developed), surface runoff i s  divided, part  of which flows south 

to Hunt Highway for conveyance west to a Detention Reservoir and 

part  of which flows on the s t ree t  system to a se r ies  of lakes within 

Section 3 1.  

The overall drainage pattern of Section 32 is in a westerly 

direction on an average slope of a 0.23' drop per  100 feet horizontal 

run. The elevations within the study a rea  range f rom 1201 in the 

northeast corner  to 1189 in the northwest corner, which gives a fall 

of 12 feet over the Section. 

The existing cover type var ies  a s  to the agricultural crop 

with a general  density range of "good" and having a hydrologic 
. . 

soil group in Category "C". Proposed development of the study 



a 

area  will include single family housing, apartments, golf courses, .. 

sbopping centers, recreation centers and other commercial uses  

resulting in  varying curve numbers. The unique feature of this 

Section i s  that i t  will contribute litt le surface runoff a s  a l l  the run- 

off will be stored on the golf course o r  proposed lakes for u se  a s  irrigation 

of the golf course o r  water replenishment of interior  lakes. This 

design greatly reduces the volume of runoff generated f rom section 

development and meters  the water out through a pump system at  

a slower ra te  which can be handled by Hunt Highway Section. 

The surface runoff, with improvements, w i l l  be in the 

westerly direction. It is proposed that the drainage handling system 

for  the project w i l l  use the roadway system network, g r a s s  o r  lined 

channels. Once the runoff reaches a discharge point it will be stored 

on the golf course i n  lakes o r  grassed fairway retention areas,  or 

within the se r ies  of lakes i n  the development. The lakes in  the 

developed a rea  w i l l  be interconnected by a gravity s to rm drain system 

with the golf course lakes being connected by a pump system to allow 

for draw down of its water surface af ter  o r  during a storm. 

Storm runoff quantities have been estimated for each Onsite 

Drainage Area  (as shown on Exhibit Iv) for a 100 year Frequency 

Storm of 24 hour duration. Runoff quantities for each Drainage Area 

a r e  presented in Table 2. The TR-20 Program routed s to rm runoff 

quantities, through indicated concentration points and a r e  presented 

in  Table 3. 



TABLE 2 

On-Site S t o r m  Runoff 
Drainage Curve  Weighted Tc Es t .  Peak Computer  

Symbol Area No. C u r v e  No. ( Min) Runoff Ref. No. 
(Acres )  (c fs )  



TABLE 2 

On- Site Storm Runoff 

I Drainage Curve Weighted Tc Est. Peak Computer 
Symbol Area No. Curve No. (Min) Runoff Ref. No. 

I 
(Acres) (cf s )  

Lake 1 20.01 7 4 8 ~ 1 0 0  76.2 45 16 S1 

Lake 2 60.38 7 4 & 1 0 0  77.1 42 43 . 

Lake 3 

Retention 
4 & 11 

Lake 5 

Lake 6 

Lake 7 

Lake 8 

Lake 9 

Lake 10 



TABLE 3 

Routed Onsite Runoff 

Concentra- Drainage T ime  to Est imated Est.  Storm 
tion Point Area  Peak Peak Drain Dis - 

(Acres) (Hours) (cf s )  charge (cfs) Remarks 

2 9.81 12.00 2 1 D.A., P. 

6 44.70 24.00 - - 1.17 D.A., 0, P & Lake 3 
flow metered out by 
pipe s ize  

D. A., Retention Area  
4 and 11 

D. A. M., Retention 
Area  4 & 11 

Overflow from 
Ret.' Area  4 & 11 

D. A., 'M & N, .over-  
flow f rom Ret. Area s  
4 & 11 

13 55.14 12.52 6 9 Same as above 

15 28.47 12.16 46 D.A., Q 

D. A.. , M, N, & a; 
overflow from. Ret. 
Areas  4 & 11 

18 18.47 12.15 28 D.A., B 



% 

TABLE 3 .. 

Routed Onsite Runoff 

Concentra- Drainage Time to Estimated Est. Storm 
tion Point Area Peak Peak Drain Dis- 

(Acres) (Hours) (cfs)  charge (cfs) Remarks 

20 5.74 12.00 11 D.A., BB 

5 1 30.21 12.19 45 D.A., E 

52 243.11 25.25 - - 2.42 D.A, B, BB, E, M, 
N & Q and Lake 2 
overflow from Ret. 
Area 4 & 11, pipe 
flow from Lake 3, 
flow metered out by 
pumping 

D. A. F and Lake 9; 
pumping from Lake 2 
flow. metered out by 
pipe size 

D.A. L and Lake 5 
flow. metered out by 
pipe size 

30 60.81 24. OQ - - 1.69 D. A. K & Lk 6; pipe 
flow from Lk. 5; flow 
metered out by pipe sz. 

D.A. I 

D. A. J 

35 60.35 15.25 - - 14.90 D. A., J & Lake 7; 
flow metered out by 
pipe size 



TABLE 3 

Routed Onsite Runoff 

Concentra- . Drainage T ime  to Est imated Est .  S torm 
tion Point Area  Peak Peak Drain Dis- 

(Acres)  (Hours) (cfs) ' charge (cfs) Remarks 

38 423.88 25.00 - - 9.43 D.A. I & J & Lk 8; 
pipe flow f rom Lks  
6, 7 & 9; flow m e t e r (  
out by pipe s ize  

40 24.84 12.16 38 D.A. D. 

4 1  455.89 24.00 - - 10.29 DA, D & Lk 10; pipe 
f low f rom Lake 8; 
flow mete red  out  by 
pipe size 

42 37.36 12.18 57 D.A. C 

43 11.71 12.39 8 D.A. R 

45 69.08 12.27 60 D. A. C. , R & l ake  1 

47 83.43 12.24 119 D.A. G 

48 608.40 24.75 - - 11.52 D. A. C, G, R & 
Lake 1; pipe flow 
f rom Lake 10; flow 
metered out by 
pumping 



DRAINAGE MASTER PLAN 

dffsite Improvements 

Development east of Alma School road is not anticipated to 

occur fo r  quite a few years, therefore storm runoff design was based 

on land remaining undeveloped. The improvement of Alma School 

Road will only be a half s t reet  improvement a s  required by Maricopa 

County Highway Department Subdivision Regulations. The first 3/4 

miles  of this s t reet  south of Riggs Road w i l l  be built above existing 

ground thus the existing drainage ditch on the west side will remain 

in u se  for conveyance of s torm runoff from Section 33 south. The l a s t  

1 /4 mile  of Alma School Road north of Hunt Highway .will be cut into 

the existing ground thus the roadway section w i l l  be used for - 
continued conveyance of s to rm runoff from Section 33 south. 

The project site is protected by three existing features which 

divert water south of the project site. These 'features a r e  the Arizona 

Avenue which is constructed above the existing ground. and the leeves 

of Eastern  Canal and Consolidated Canal. 

The proposed Drainage Master  Plan includes reconstructing 

Alma School Road and Hunt Highway (See Plate 111) for conveyance 

of offsite runoff south and west respectively past the project site.  

Onsite Improvements 

Runoff east  of the project s i te  will be prevented from flowing 

onto the new community project site.  This runoff will be captured.  

by either an existing drainage ditch adjacent to Alma School Road 



o r  by the Alma School Roadway Section for conveyance south to 

Hunt Highway. Thence, Hunt Highway Roadway section w i l l  convey 

the runoff west past the project site. Therefore, rainfall falling 

on the project site will be handled within the confines of the site 

by planned roadways, channels, lakes, golf course detention basins, 

s torm drains, s torm drain pumps and force mains. 

The overall new community project s i te  has been planned 

with a road, channel, s torm drain, lake network system, a s  shown 
( 

on Exhibit V, designed to  handle the 100 y-e-ar Frequency Storm of 
/--- 

-- - 

24 hour duration. The s t ree t  system, with s t reet  sections a s  shown ,/-.. .. . 

on Plates  I thru 111 w i l l  be used to convey the s to rm runoff to channels. 

The channels shown by Plate IV w i l l  route the runoff to the lakes or 

retention a r e a s  for storage. The lining of these channel sections w i l l  

' either be  g ra s s  lined o r  pneumatically placed concrete lining depending 

on the quantity of flow conveyed, available right of way, velocity of 

flow and land use adjacent to the channel. Once the flow reaches the 

lake system, it w i l l  be temporarily stored then routed through the 

lake network by s torm drains, pumps and force mains. Pumps a n d  

force mains a r e  constructed in  the low lakes to provide for a method 

of positive discharge. Lake 2 will be served by one 1000 gpm pump 

which discharges into Lake 9 through a 10'' diameter force main. 

Lake 1 w i l l  be served by 2 2500 gpm pumps which discharge through 

a 20" diameter force main offsite. These pumps w i l l  operate in 

stages depending on s torm lake level. 
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This drainage plan serves  a dual purpose of providing retention .. 

of s to rm runoff for use in golf course irrigation and reducing the 

amount of runoff f rom the development of Section 32 which affords 

protection to the existing development in Section 31. 

Lake Capacities 

The drainage Master  Plan for Sun Lakes Section 32 calls 

for s to rm water runoff to be temporarily stored in a system of 9 

lakes. These lakes a r e  interconnected by a system of. s to rm drains 

to allow passage of water by gravity throug t h e  lake network by 

metered flow, except Lake 1 and 2 which discharge via pumps through 

a force main. 

Capacity of this lake network i s  based on resu l t sbf  the 

TR-20 program of routed s torm flow a s  follows: 

I Table 4 
Proposed Lakes 

Water Water 100 yr .  Water Surf. Depth Max. Est. Min. 
Lake Surface Surface Peak Elev. @ Peak Storage Finished 
No. Area Elevation Inflow Peak Flow Storage Volume Floor 

(Acres) (cfs) (ft) (acre-ft) Adjacent 

1 
2 
3 

Det. 4 
5 
6 
7 
8 
9 

10 
Det.11 



The above refernce table i s  tentative elevations and storage 

volumes which could change a t  t ime of final s i te  development. 

Street and Channel Capacities 

The Drainage Master Plan for Sun Lakes Section 32 calls for 

s to rm water runoff to be conveyed t o  its outfalls in  the 'system of 

I lakes,by the roadway system, grass ,  o r  lined channels. 

1 Capacity of these s to rm water conveyance systems is based 

on Manning's Formula for open channel flow which is expressed 

as follows: 

I V =  1.486 R 213 s1/2 

I 
n 

Q =  AV 

I V = Mean Velocity of Water in feet per  second 

n = Manning's coefficient of roughness 

R = Hydraulic radius in  feet (cross-sectional a r ea  wetted 
perimeter)  

S = Slope of roadway o r  channel in  feet per  foot 

Q = Conveyance quantity in cubic feet pe r  second 

I I A = Cross-sectional a r ea  of flowing water in  square feet 

I Manning's roughness coefficient varies with the type of surface 

1 over which the water is flowing. Values used for 'In" a r e  a s  follows: 

'Id' - . surface type 

0.016 asphalt pavement 
0.018 pneumatically placed concrete channel lining 

0.031 -0.05 g ra s s  lined channels 



Typical sections of roadways and channels a r e  shown on 

Pla tes  I, LI, III and IV. The anticipated capacity of these sections 

are dependent mainly upon the slope of the roadway o r  channel. 

Conveyance capacities have been estimated based on anticipated 

profiles. Final Site development and layout will dictate the slope 

to  which the roadway o r  channel w i l l  actually be constructed. 

ROADWAYS (See Exhibit IV) 

2 - Assumed slope = 0.005I/ft. and roadway Section A (40') 

QIOO = 21 C ~ S  

water depth 0.01 above T. C. V Q 
2.35 fps 21 cfs 

3 - Assumed slope = 0.003I/ft. and roadway Section A-1 (40') 

QIOO = 41 cfs  
water depth 0.10' below T. C. V Q 

2.72 fps 41 cfs 

7 - Assumed slope = 0.0014'/ft. and roadway Section A (40') 

= 4 9 c f s  
Q l ~ ~  

water  depth 0.33' and above T.  C. 
V Q 
2.26 fps 49 C ~ S  

10 - Assumed slope = 0.0024'/ft. and roadway Section B-I 

Q1OO 
= 64 cfs  

water  depth 0.26' below T. C. V Q 
2.81 fps 65 cfs 

- Assumed Roadway slope = 0.0028' /ft. and Section A (32 ' )  

*loo = 21 cfs  
water  depth 0.11' above T. C. V Q 

2.23 fps 22 cfs 



16 - Assumed Roadway slope = 0.0024'/ft. and Section B-1 

QIOO = 95 c f s  
water depth 0.12' below T. C. V - .  Q 

3.31 fps 98 cfs 

17 - Assumed Roadway slope = 0.0015'/ft. and Section A (32') 

Q l ~ o  = 31 cfs  
water depth 0.25' above T. C. V Q 

2.09 fps 30 cfs 

2 1 - Assumed Roadway slope = 0. 0021' /ft. and Section A (32') 

QlO0 = 29 cfs 
water depth 0.20' above T. C. V Q 

2.28 fps 29 c f s  

24 & 27 - Assumed Roadway slope = 0.0057' /ft. and Section A-1 (40') 

QIOO = 42 C ~ S  

water depth 0.16' below T. C. V Q 
3.29 fps 43 cfs 

- Assumed Roadway slope = 0.0025'/ft. and Section A (32') 

= 24 cfs 
Q l ~ ~  

water depth 0.14' above T. C. V Q 
2.24 fps 24 cfs 

- Assumed Roadway slope = 0.00 17' /ft. and Section A- 1 (40') 

QIOO = 6 3  cfs . 

water  depth 0.12' above T, C. V Q 
2.70 fps 64 cfs  

- Assumed Roadway slppe = 0.001 5'/ft. and Section A (32')  

Q l ~ o  
= 1 6 c f s  

water  depth 0.11 ' above T. C. V Q 
1.64 fps 16 cfs  



- Assumed Roadway slope = 0.001 8'/ft .  and Section A (32') 
Z 

3 9 

Q l ~ ~  
= 4 0 c f s  

water  depth 0.24' above T. C. V a 
2.26 fps 41 cfs 

42 - Assumed Roadway slope = 0.00 1 5' /ft. and Section A- 1 (40') 

QIOO = 57 cfs  
water  depth 0.10' above T. C. V a 

2.48 fps 57 cfs  

46 - Assumed Roadway slope = 0.0018' /ft. and Section A- 1 (40 ' )  

Ql00 
= 121 cfs  

water  depth 0.38' above T. C. V Q 
3.51 fps 120 cfs  

49 . - Assumed Roadway slope = 0.0026'/ft. and Section A (32') 

QIOO = 33 C ~ S  

water  depth 0.21 above T. C. V " Q 
2.59 fps  34 cfs 

50 - Assumed Roadway slope = 0.0022'/ft. and Section A-1 (40') 

Q l ~ ~  
= 4 6 c f s  

water depth at T. C. ', V Q 
2.65 fps 50 cfs  

CHANNELS (See Exhibit IV) 

4 to  5 - Assumed Channel slope = 0.003'/ft. and Channel Section A 
(n = 0.018) 

*loo = 62 cfs  
water depth 1.24' above channel bottom 

V Q 
4.27 fps 62 cfs  



7 - Assumed Channel slope = 0.003'/ft. and Channel Section A 1 

Q l ~ o  = 4 9 c f s  

I water depth 1.09 above channel bottom 
V Q 
3.98 fps 49 cfs 

16 - Assumed Channel slope = 0.003'/ft. and Channel Section B 
(n = 0.018) 

Q l ~ ~  
= 95 cfs 

water depth 1.17' above channel bottom 
V Q 

4.42 fps 96 cfs 

17 - Assumed Channel slope = O.O036'/ft. and Channel Section A 
(n = 0.018) 

Q l ~ ~  
= 31 cfs 

water depth 0.8 1 ' above channel bottom 
v Q 

3.69 fps 31 cfs 

17 to 18 - Assumed Channel slope = 0.0036' /ft. and Channel Section A 
(n = 0.033) 

*loo = 28 cfs 
water depth 1.07' above channel bottom 

V Q 
2.35 fps . 28 cfs 

19 to  20 - Assumed Channel slope = 0.003'/ft. and Channel Section A 
(n = 0.033) 

Q l ~ o  = 1 2 c f s  
water depth 0.70' above channel bottom 

V Q 
1.69 fps 12 cfs 

21 t o  22 - Assumed Channel sibpe = 0.003'/ftt. and Channel Section A 
(n = 0.018) 

Q = 29 cfs 
depth 0.82' above channel bottom 

v Q 
3.39 fps 29 cfs 



24 to 25 - Assumed Channel slope = 0.003'/ft. and Channel Section A 
(n = 0.018) 

S o 0  
= 42 cfs 

water depth 1.00' above channel bottom 
v - Q - 

3.79 fps 42 cfs 

27 to  28 - Assumed Channel slope = 0.003'/ft. and Ghannel Section A 
(n = 0.033) 

*loo = 4 2 c f s  
water depth 1.39' above channel bottom 

v - Q 
2.48 fps 42 cfs 

31 to 32 - Assumed Channel slope = 0.003'/ft. and Channel Section A 
(n = 0.018) 

Q1oo 
= 2 4 c f s  

water depth 0.74' above channel bottom 
v -. Q - 

3.20 fps 24 cfs 

33 to  34 - Assumed Channel slope = 0.003'/ft. and Channel Section A 
(n = 0.033) 

Q1oo = 63 cfs 
water  depth 1.72' above channel bottom 

v - a - 
2.78 fps 6 3  cfs 

36 t o  37 - Assumed Channel slope = 0.003'/ft. and Channel Section A 
(n = 0.033) 

Q l ~ ~  
= 16 cfs 

water depth 0.82' above channel bottom 
v - Q - 

1.85 fps 16 cfs 

39 to 40 - Assumed Channel slope = 0.003'/ft. and Ghannel Section A 
(n = 0.033) 

*loo = 40 cfs 
water depth 1.36' above channel bottom 

v - Q - 
2.45 fps 40 cfs 



% >  

43 - Assumed Channel slope = 0.0025'/ft. and Channel Section A .- 

*loo = 8 c f s  
water depth 0.60' above channel bottom 

v - Q - 
1.40 fps 8 cfs 

43 to 44 - Assumed Channel slope = 0.006'/ft. and Channel Section B 
(n = 0.033) 

*loo = 64 cfs 
water depth 1.08' above channel bottom 

v - Q - 
3.26 fps 64 cfs  

44 to  45 - Assumed Channel slope = 0.006'/ft. and Channel Section B 
(n = 0.033) 

= 6 4 c f s  *loo 
water depth 1.08' above channel bottom 

v .  - -  Q 
3.26 fps 64 cfs 

46 t o  47 - Assumed Channel slope = 0.003'/ft. and Channel SectiPn B 
(n = 0.01 8) 

QIOO = 121 cfs 
water depth 1.33' above channel bottom 

v Q ' - 
4.76 f p s  120 cfs 

50 to  51 - Assumed Channel slope = 0.0025'/ft. and Channel Section A 
(n = 0.018) 

Q l ~ ~  
= 4 6 c f s  

water depth 1.11 above channel bottom 
v - Q 

3.67 fps 46 cfs 



Jn grading Section 32 housing finished floors wi l l  be 

constructed above the depths indicated above for flood protection against 

100 year  frequency s torm.  
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Henningson, Durharn G Richardson, Inc. of Ari- ~ u n z  

October 26, 1978 
3 ~ r n  A PI 11ll111s. P.E. I- 
J. Rubcrt Kol ll. A.1 A. 
Melvln G CIia-;e 

I Mr. Edward J. Robson, President  
Sun Lakes Propert ies ,  Inc. 
25601 Sun Lakes Blvd. 

I Sun Lakes, Arizona 85224 

I t r u s t  this  i s  sufficient data t o  give you generalized informa- 
tion regarding s t o r m  drainage on these  two sections. 

If you have any additional questions, please contact th is  office. 

Re: Master  Planning 
Sun Lakes Section 29 & 30 

Dear Mr. Robson: 

We plan on handling s to rm drainage in  Section 29 and 30 
the s a m e  way a s  it's handled in Section 32 Drainage Report .  
S torm runoff will b e  handled by a sys tem of planned roadways, 
channels, lakes, golf course detention basins, s t o r m  drain 
pumps and force mains. The roadways and channels convey 
the runoff on the surface to a sys tem of lakes for  detention. 
Once the flow reaches  the lake system, it will be t e m p o r ~ r i l y  
s tored then routed through the lake network by s t o r m  drains,  
pumps and force mains.  Pumps and force mains will b e  con- 
s tructed in low lakes  for  positive discharge. The pumps will 
operate  depending on s to rm lake level  with ultimate point of 
discharge to, probably, Rigg s and P r i c e  Road intersection. 

\r-ch~t;ect~~r-e Sincerely, 
.ng~nezr~ng I 'tanrvng 

Systerris 
F C O S C I ~ ~ C R S  

HENNINGSON, DURHAM & RICHARDSON, INC. O F  ARIZONA 

I 
Alexandria. Va. 
Atlanta #kgyL% bJLy%d~/ 

B herlotte 
hicego 

Dellas 
Jason M. Burgess, P. E. 

Denver 
ielene 
inneepolis 
ew Orleens 

Norfolk. Ve. 
rlmehe 

1 ensacole 
hoenix 

Senta Berbsre 
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SUN LAKES - SECTION 32 
WATER AND SEWER MAST'ER PLAN 

SECTION I - G E N E R A L  

A. Location 

The  proposed subdivisions a r e  located seven mi le s  south of 

Chandler,  'Arizona, the south line of Section being a l so  the boundary 

l ine  for  Maricopa County. Section 32 is bordered  on the south b y  the 

Gila  Indian Reservation. The  north l ine b o r d e r s  Riggs Road, the 

e a s t  line, Alma School Road and the west line, Dobson Road. T h e  

lega l  descr ipt ion of Section 32 is Section 32, T 2 S, R 5 E, Maricopa 

County, Arizona. 

B. Engineering . 
A boundary and topographical survey  of the s i te  locating all 

monuments  and showing ground elevation a t  one-foot in te rva ls  has  been 

completed. The  m a s t e r  plan has  been reviewed and all ac reage  and lot  

e s t ima tes  a r e  within reasonable to le rances .  

The survey shows a l l  existing easements  and rights-of-way fo r  

roadways, drainage, ut i l i t ies  and l a r g e  t r e e s .  

C. Site Drainage 

P r e s e n t  drainage is to  the southwest, showing an average  slope of 

0. 2 foot drop  per  horizontal  100 feet. F r o m  the southeast c o r n e r  to  the  

southwest corner ,  t he re  is approximately 10 feet difference in  elevation 



in both sections. T h e  average  level  slope of 0.270 is uniform throughout 

the  s i te  with no changes; therefore,  no m a j o r  problem t o  g rade  and drain 

s t r ek t s ,  parking and lot a r e a s  i s  anticipated. Drainage can  be  accomplished 

within the roadway network with a minimum of s to rm drainage construction. 

D. Sewers  

Sewage t rea tment  faci l i t ies  will be located on the proper ty  to  servk 

the  sani tary sewage collection sys t em by gravi ty flow. T h e s e  facil i t ies 

will  be built t o  the s tandards and specification of the Maricopa and State 

Health Departments'. 

Trea tment  facil i t ies will be planned and geared fo r  s tage  development, 

commencing with connections to  the existing sys tem by l i f t  s ta t ions 

and shor t  force  mains.  All plant effluent is planned to be re turned  to  

s to rage  a r e a s  inside the development boundary. Standby o r  emergency 

power equipment will be available a t  the t rea tment  plant in  the event of 

. power o r  equipment failure.  

The  principals of th i s  development have had extensive experience 

in developing water  supply and sewage t rea tment  facilities, and a r e  prepared i 
1 

to provide adequate facil i t ies a s  they a r e  needed. 

E. Domestic Water 
I 

Domestic water  supply to  the development will be  f r o m  a well source 
i 

located within the boundary. The  water  distribution sys t em will be capable 

of providing minimum flows required for  f i r e  protection. T h e  sys t em will 

ut i l ize  ground s torage  for  supply to  booster  pumps. The  boos ter  pumps 



I will be sustained by a p r e s s u r e  tank to handle system p r e s s u r e s  on 

the  s m a l l e r  demands. 

The water distribution system will be interconnected to the previous 

I development in Section No. 1. F o r  supplementary data, water system, 

I 
well log information and wellsite locations, please re fe r  t o  the "Report-- 

Ground Water Supply", a copy of which is appended to this repor t  and 

I which was prepared for  the Arizona Water Commission. 

I (Note: This  Report--Ground Water Supply has  been approved by the 

Commis sion. ) 

F. Electr ical  Power 

Electr ical  power to  the subdivision will be provided by Salt River 

P ro jec t  Power Company. 

I .  . G. Garbage Disposal 

Sanitary Disposal S ervice has agreed to handle garbage disposal in  

I Section 32. 

I . 
H. Water Availability fo r  Golf Courses and Lakes 

F o r  water  supply information, reference  should be  made to  the 

I I1Report- -Ground Water Supply", in the Appendix. 

It is planned to use  existing i r r iga t ion  wells owned by the developer 

I 0 

t o  supply the golf courses  and lake a r e a s  a s  outlined in the above mentioned 

report .  

The lakes  will s e r v e  pr imar i ly  a s  s torage facilities for  irrigation 



water requirements of the subdivision. In addition, the lakes w i l l  collect 

drainage from s torm run-off and will serve  a s  reservoirs  for storage of 

waste water treatment plant effluent. U s e  of the lakes for run-off and 

treated waste water storage w i l l  permit salvage of these waters for use 

in  the golf course-irrigation program. 



SECTION I1 - SEWERS AND SEWAGE TREATMENT 

A. Sewer and Sewage Trea tment  Desipn 

This  r epor t  cove r s  the design of a t runk sani tary sewer  sys tem to 

s e r v e  Section 32-Sun Laked Subdivision. The  t ruck  sewer  sys t em will 

ut i l ize  gravi ty s e w e r s a t o  two cent ra l  locations, and will lift into the 

t runk sewer  sys t em now serving Section 31. The trunk s e w e r s  in Section 

31 a r e  adequately s ized to  conduct the accumulated wastes.  The t imes  

of concentration will not coincide for  both sections.  

The  m a s t e r  plan of the sys t em is shown on the attached map. As 

indicated, the t runk l ines  will be f rom 8" to  12" in diameter ,  with 8" being . 
t he  minimum s ize  in  the system. In the sys t em t h e r e  a r e  a p p r ~ x i m a t e l y  

2000 lots  planned. Based on a c r i t e r i a  of 300 gallons p e r  lot flow, the 

to ta l  daily ave rage  flow will be 600,000 gallons p e r  day. Maximum flow 

r a t e  will not exceed a factor of 2 t imes  average.  This  data  h a s  been used  

in the design of the system. 

The  m a s t e r  m a p  indicates the locations and s i zes  of a l l  the ma jo r  

l i n e s .  None of the sewers  will be  required to  c a r r y  m o r e  than 1 / 3  of 

t h e  total  maximum daily flow. According to Manning's Formula,  using 

an  "nI1 fac tor  of 0.013 and assuming 8" pipe laid on a uniform slope of 

0. 337'0, full flow capacity is 450,000 gallons p e r  day. The sys t em is 

therefore  capable of accomodating maximum design flow, and wil1,maintain 

veloci t ies  of 2 feet  p e r  second a t  design flow. 



It i s  planned to t r ans fe r  collected wastes  a t  two locations by 

m e a n s  of l if t  stations.  The  lift stations will be designed to  pump the 

expected flows with the l a rges t  single pump out of serv ice .  Standby 

power will be  provided. The final l if t  station will be enlarged a s  flows require. 

The collected wastes will be  del ivered to  the existing wastewater 

t r ea tmen t  plant s i t e  f o r  t rea tment  to  secondary l imi ts .  The  t rea ted  , 

wastes  will be  uti l ized on s i te  for  i r r iga t ion  of golf c o u r s e s  o r  agricul tural  
i 

crops .  No effluent will be  discharged to  water  cour ses .  Chlorination and 

f lash  mixing of the t rea ted  effluent will be  provided a s  necessa ry  to  m e e t  

existing effluent u s e  policies. 

P lans  and specifications for  the reconstruction of the existing I 

I 

t r ea tmen t  plant a r e  being filed with Maricopa County Health Department. 

T h e  re-constructed facil i t ies a r e  planned fo r  s tage type construction t o  

! 
keep  pace with the anticipated flows. Sufficient a r e a  is available a t  the 

existing plant s i te  to  accommodate the planned expansion. 

A copy of the design analysis  fo r  the phased construction is shown ! 
I 

on the  following pages. 



B. Des ign  Analys i s  

I SUN LAKES WASTEWATER TREATMENT PLANT EXPANSION 

I C ~ ~ l e u l o t c l l  F l o w =  2067 U n i t a  in S o c ,  3 1 + 2 0 0 0  Ilntte, in Scc.  32 x 300gpd = 1 . 2 2  MCD 

I 
A s s u m e  3 Lagoone in  S e r i e s  - -Ul t imate  flow pa t t e rn  

Asourno 90% 130D Remova l  

Rcqu i r cd  Dctcntion T i m e  = Calcu la te  f r o m  T h i m s e n  F o r m u l a  

I W h e r e  Ice = 0 .28  @ 20" C 
T = T i m c  in  days  
N = No. Cc l l s  i n  S e r i e s  

I P = O/o BOD' remaining as d e c i m a l  

T = 3 .45  = 12.32 Days  detention 
. 28  

12.32 x1.22 MG = 15.03 MG capac i ty  req.  m i n i m u m  

I 
Exis t ing  Lagoon = 2 .4  A. x 43,560 x 5 x 7 .48  = 3.91 MG 

15 .03  Mg - 3.91 = 11 .12  MC r e q u i r e d  

I I 

Rcmain ing  2 Lagoons = 2.4A. x 43,560 x 1 0  x 7 .48  = 7.82 MC each  

(7 .82  x 2) t 3.91 = 19.55 mg To ta l  p rov ided  

I T h e n  3 Lagoons 1-58 t 2-10'  d e e p  x 2.4A a re  adequate  for  re ten t ion  at design 1 

level. 
! 
i 



Oxygen Requirements 

1 .22  ultimate flow x 200 mg / l  x 8. 34 = 2035 lb BOD5 

Ultimate O2 demand = 2# 02 / lb  BOD5 

then 1882 x 2 = 4070 lbs O2 

O2 transfer  @ 25" C = 1 . 6 #  0 2 / h r / H P  (From Tables) 

then 3764 = 106 H P  Req. - use 110 H P  Total 
1.6 x 24 

U s e  4 in F i r s t  Lagoon @ 10 H P  = 40HP 

U s e  4 in Second Lagoon @ 10 H P  = 40 H P  

U s e  3 in Third Lagoon @ 10 H P  = 30 H P  

TOTAL 110 H P  



P h a s e  Construct ion 

Existing' P lan t  = 35,000 gpd Smith & Loveless  EA 
+ 2 .4  A oxidation lagoon 

35,000 gpd @ 90% BOD remova l  

35,000 x 200 m g / l  x . 1 0  x 8 .34  = 5.8 # BOD5 remaining 
1 x 106 

2.4A lagoon - unaera ted  = 2.4 x 43,560 x 5 x 7.48 = 195,500 gpd capaci ty  
20  

35,000 gpd (S & L EA Unit) + 195, 500 Unaerated lagoon = 230, 500 Total  capacity U.EfT.,. . 
! 

p e r  c r i t e r i a  Engineering Bulletin No. 11 

' 2 30, 500 gpd I 'o ta l  Capaci ty  = 768 Dwelling Units 
300 gal lons/  unit 

A s s u m e  P h a s e  Construct ion Utilizing All  E::isting Fac i l i t i es  

P h a s e  1. - Cons i s t s  of Addition of Mechanical  A e r a t o r s  t o  Exis t ing 
Lpgoon, and Addition of Chlor ine Contact  Bas in  = 

A e r a t o r  Kequirement-  Single Cel l  Application 

I 
Capabil i ty p e r  fo rmula  f r o m  Oxy flow A e r a t o r s  f o r  single c e l l  applicationa. 1 

- (S & L Capaci ty  s a m e  a s  above) Residual  BOD5 = 5. 8 lbs .  ! 
-c i 

F o r  a e r a t e d  Lagoon - TotaleLagoon Volume = 3.91 mg.  
i 

Where  T = t i m e  in days  
So = Infl. BOD 
Se = Eff l  BOD . 

K = 0 . 7  (day -1)  @ 2 0 ' ~  

T= 185-18. 5 = 12.36 days  r equ i r ed  Det. Volume 
(1.04) (18. 5)  (0 .7)  

3. 91 mg avai lable  = . 32  m g / d a y  capaci ty  ! 
12.36 

0. 32 m g  + 0. 035 m g  (S&L) = 0. 355 m g d  To ta l  Detention Cap. - *  . 
-, 

BOD5 Capabil i ty of Aera ted  Lagoon = 

. 3 5 5  mgd x 8 .34  x 200 = 592 l b  BOD5 t 5 .8  l b  BOD re s idua l  f r o m  S & L 



Aeration Requirement 

Ultimate O2 req. = 2.0 lb  0 2 / l b  BOD 

Then - 597 l b s  BOD5 x 2 = 1106 lbs  0'1 day req. 

0 2  t r ans fe r  @ 25" C = 1 .6  lbe 0 2 / h r / H P  

then--  1194 = 31.1 H P  required - F o r  Phase  I pe r  final requirement-  
1 . 6 ~ 2 4  Use 40 H P  - 4 @ 10 H P  each. 

To ta l  Phase  I Capability = 355,000 gpd = 1183 dewlling Units 
300 galID. U. 

Phase  2 - Add 2.4 A- Aerated Lagoon - 10' Deep (Construction to  be completed 
when flow is 355,000 gpd) 

Total Capability p e r  calculations above 

Existing S & L Unit = 35,000 gpd 

.035  x 20 x 8.34 = 5. 8 lbs  BOD5 residual  f r o m  S & L 

Retention Required p e r  Thimsen Formula= F o r  multicell  application 

Ke = 2 x 2. 16 = 15.43 days total  detention 
0.28 

3.91 mg  + .035 t 7.82 mg = 760,000 gpd total  capability 
15.43 

Aerat ion Requirements  

760,000 ga l lday  x 200 x 8 .34  = 1268 BODS Total  + 5.8 Residual f rom S .  k L. 
1 x l o b  

5.8 + 1268 lbs  BOD5 x 2.0 lbs  OZ/ lb  BOD = 2546 lbs  0 2  day req.  - 

O2 t r ans fe r  @ 25" C = 1.6 lb  0 2 / H P / h r  



1 
2546 - = 66 H P  Tota l  - use  70 H P 

I I 1.6 x 24 

70 H P  - 40MP in Phase  I - Provide 30 M P  u s e  3 @ 10 H P  (1 additional to  b e  added 
i n  Phase  3)  

Tota l  Capability-- 760,000 ga l lday  t 35,000 gal /day = 795,000 gpd 

795,000 = 2,650 Dewlling Units Capability 
300 gal1D.u. 

P h a s e  3 - Add 2.4 A aera tcd  Lagoon @ 10' deep ( Construction is to  be 
completed when flow is 795,000 gpd) 

To ta l  Residual f r o m  S & L unit = 5, 8 lb. BOD5 

Retention T i m e  Required p e r  Thim sen  Formula  

-. 
. Ke = 3 x 1.  15 = 12. 32 days Total Detention Req. 

0.28 

I 3.91 mg + D35 mg t 7.82 mg t 7.82 m g  = 1. 59 mgd Total  Daily Capability 
12.32 

I Aerat ion Requirement 
8 

1,220,000 gpd x 200 x 8.34 = 2035 lbs  BOD5 t 5. l b s  BOD5 f r o m  S & L 
1 x 106 

2035 t 5.8 x 2.0 lbs  0 2 / l b  BOD5 = 4075 1bs O2 /day req. 

0 2  t r a n s f e r  @ 25" C = 1.6 lb  02 /HP/Hr .  

3774 = 106 H P u s e 1 1 0  Hp 

Previously Provided Phase  I = 40 H P  
Phase  2= 30 H P  

Required this  Phase  
Total  



SECTION 111 - WATER S U P P L Y  AND DISTRIBUTION 

I I A. Water  System Design 

This  r epor t  cove r s  the design for  a trunk water. sys t em to  se rve  

proposed Sun Lakes Subdivisions. The subdivisions a r e  located approximately 

I N  seven mi le s  south of Chandler, Arizona in  Section 32, T ~ S ,  R5E, Maricopa 

County, Arizona. 

The water  sys tem will s e r v e  the en t i r e  above mentioned Section 

32. System supply will be  f r o m  an existing well that i s  present ly being 

u s e d  for  i r r iga t ion  purposes.  Th i s  well i s  located on the  south s ide of 

Section 32 a t  the mid-section line. (See attached plan). Log data  

on th is  well is a s  follows: 

Pump Rate 
Lift 
Static 

Pump Setling 
Depth ' 

Casing (Dia. ) 
Perfora t ions  

1700 G P M  
260 ft. 
230 ft. 
290 ft. 
502 ft. 

20 in. 
200 ft. t o  490 ft.. 

The  chemical  examination Report, f rom the wells tested, indicates 

wa te r  quality in  Section 32 to  be  s imi l a r  to  the existing well  i n  Section 31. 

I1 (See Reports  in  Appendix). Wells to  be used  in future which do not meet  

requi red  quality s tandards will have high solids s t r a t a  sea led  off and/or  

t r ea tmen t  a s  necessa ry  t o  m e e t  the standard. 

I 1 

It is intended to connectthis sys t em with the existing sys t em a t  

I at l e a s t  t h ree  points, however, the planned sys t em would be self-supporting 

i n  a l l  respec ts .  



B. Design Cri ter ia  

The c r i t e r i a  developed and Design Data for the water system i s  

a s  follows: 

Total Residential Lots  (Estimated) 2,000 

Total People pe r  unit 3.0 

Total daily consumption pe r  
person 100 gal. 

Maximum to average flow ratio 1.5 

Peak t o  maximum flow ratio . 2.0 

Total Average Daily flow 600,000 gal. 

Total  Maximum Daily flow 900,000 gal. 

Total Peak Daily flow 1,800,000 gal. 

The Hardy Cross  method for balancing flows in the pipes was 

programmed through a computer, with the resultant balanced flows being 

utilized to determine the pipe s izes  shown on the attached plan. It can 

be  noted f rom the pipe s izes  that the main piping sys tem is designed 

f o r  the peak flow demand together with the requirements fo r  f i r e  flow. 

The plan shown was developed using the frictional pipe coefficient C of 120. 

All inter ior  pipes within the framework for the main pipe system 

shal l  be a minimum s ize  of 6 inches diameter.  



I 
Pumps delivering f rom storage will be  designed to  meet  sys tem pressures  I 

C. Storage Facili t ies 
-. 

It is further  planned to incorporate s torage facilities to provide 

capacity f o r  delivery of the f i re  flow and maximum flow demands. Booster 

and  f low demands; 

Storage facilities and booster  pumping capacities for  the sys tem 

1 

a r e  a s  follows: 

I 

Total  Maximum daily demand = 900,000 gal. 

Apply 60% of maximum demand for  storage= 540,000 gal. 

Total  f i re  flow demand - 
Apply 1,000 gpm for 4 hours 
(Residential and mercanti le)  = 240,000 gal. 

Total  Storage Required = 780,000 gal. . 

Tota l  Booster Pump Capacity to  be  provided = 2;000 gpm 

D. Irrigation 

Other existing wel1s:in the a r e a  will be utilized fo r  i rr igat ion of green 

balto, golf couraco and Grope, These wells wi l l  alqc! become ayailable as 

required f o r  supply of potable water. The proposed wells and storage 

will be adequate for  the presently planned development. 

Data on al l  of the available wells a r e  included a s  a pa r t  of the report  

previously submitted t o  the Arizona Water Commission and included in  

the  Appendix of this report .  



APPENDIX 



SECTION A 

Report-Ground Water Supply 



Arizona  Watcr  Cornmisoion 
222 North Ccnt ra l  Avcnne 
Phoenix,  Ar izona  85004 

Re: '4Tatc r Supply 
T i m a  Util i t ico 
Sun Lakee ,  Ar izona .  

Attention: M r .  Ph i l ip  C. Briggs ,  
Chief l i y d r o l o g i ~ t  

Dear S i r e :  

i n  compliance wit11 your  l c t t c r  of June 25; 1973 rcgai-ding thc abovc 
w a t c r  eupply, wc a r e  submitt ing he rewi th  a r e p o r t  cover ing  e a c h  of 
t h c  c lcmcnte  l ie tcd.  

\ Y e  bcl icvc t h i s  r e p o r t  d 'cmonotratee the  adequacy of supply for the  en t i r e  
f ranchised  area and we t h e r e f o r e  r e s p e c t i d l y  requea t  y o u r  rev iew and 
approval .  

R .  Youre  vcry  t ru ly ,  

lIENNIh%SON, . . P U W A M  & R I C I ~ ~ L ~ D S O N ,  INC. O F  AiUZONA. 



GROUDIII ]'!ATE11 S U P P L Y  

SZCTIONS 31, 32, 29 and 30-T2S, 115X, :XAX!CG?.I, COUNTv!,.X.T::70N.1 - --.- -- sup~ JJ.;;;~s . ; ; ; v ~ ~ ~ , > ~ , . { z ~ < T  
PINA ' J T I L ~ ~ I Z S  CG;v;?Ai\JY 

Ju ly  1973 

iiENNINGSON, DURHAM & R.ICHARDSON, INC. 01;' AX1 LONA 



1NI'KODUCTION 

ELEMENTS OF i 3 E N i N D  

CONCLUSIONS 

P l a t e  1. 

Plate 2. 

Vicini ty  Ma:, 

. Sun Lakeo  Developrrant  Map 

Maote r  Plan-  Water Diutr ibut ion S y o t e m  



I I Thio rcport prceenta  the  r t t o \ t ' ; 3  of t hc  atrid./ and  evaluat ion of grot t i~d 

w a t c r  suppl ies  avai lnble  to s c r v i c e  the  to'icl fr;rncir;l~erl a r c a  of P i m a  IJtilitiea . 

Company. 

I Pima U'iilitice Com;)any wao l iccnocd b y  t he  Ar izona  C o r p o r ~ i i o n  Conl- 

I 
mioeion on A p r i l  5 ,  1972 to provide w a t e r  otlrvice for  Sun L a k e s  Dcvc lopn~en t .  , 

I Thc to ta l  franchised a r c a  of thc Cornpany e n c o m p ~ 3 ; c o  Sec'iion 29, 30,  3 1 

I and 32, T2S, R5E k a r i c o p  Cour,ty, Arizon;. See  P l s t c e  1 skrl 2 cn'iiticd 

I "Vicinity ,Map" and "Sun Lakco Dcvclopmcnl- &Map Exi oting Wello- Scrvice 

Area". 

I Elcincnts  of D c m n n d .  

Section 31 cu r r en t ly  bcing clevclopcd wao inclucicd in ti>c July 1172 Xas ' ic r  

Vlatcr P l a n  Repor t ,  p r e p a r e d  f o r  Sun Lakco Subciiviolon by i-Tennin~:~on, D u r h ; ~ ~  , 

and  Richardoon,  inc.  or' Ar izona .  In t in t  Report domeo';ic watcr rcquircincr.:o 

I wcr\. ;rnalyzcd. S c e  P l a t e  3 enti t led I'Jal-cr Diotribution Syrrtcm". 

I1 Watcr conounpt ion  for the tota l  devclogment  of Sect ion 31, ao i io ted  by  

I type of w a t e r  uec io  a s  followe: 

I Domest ic  Uoc 
a - b . 7 -  

Tota l  Loiu i n  Section 31 1780 

I i780  x 3 - - 5340 To ta l  i3rojcctcri 1'op;:lalion 
5 3 4 0 x 1 0 3  = 5 3 4 , 0 0 O G P 3 D ~ i l y C 0 n s u n ~ ~ ~ ' i i o i 1  
0.534 x 365 = 

I 
'135 iviG Annuzl C o n ~ u m p t i o n  



l ieport  - G 1.or1nr1 Watcr Supply 
SUII I,akrcl I)cvcloprr,ent Cn. 

1,awn I r  ri1;ntion 
Avcragc  proi>alrie Lawn tiizc 4000 S . F .  
1760 x 4000 = 7 ,020 ,000  S . 7 .  Lzwn A r c a  
7.02 M S F  x 4.'0 F ( Annrlal Water  Ap;>lication)= 23. 08  MCF 
2R.  08 x 7 . 4 8  = 2 10 MG ( Annual'  Const~rnpt ion)  

Golf  Cour:;c I r r iga t ion  
*l'ot:~l A r c a  81 .8  a c r e s  
81.8 x 7. 31' ( Annual Water  Application)= 597 A c r c -  fi. / yr .  
597 x 320,000 = 195 MG ( Annual Coneumption) 

Circcn 13clt Irri: a t '  ion 
Total A r c a  18.1: z c r c e  
1 8 . 4  x 4 .0  B ( Annual Water Application)= 73.6 a c r e  ft .  / y r .  . 
73.0 x 320,000= 24 MG ( Annual Conerln~ption) 

I>altr! Lcvc l  Mnin'icnnnce - 
Green I3clt Lalcc A r c a  
Gol i  Couroe  
Total  Lake  A r e a  

= 6.7 a c r e s  
= 6.7 a c r c s  
= 13.4  acrcs 

'Tot A1 ~ v a ~ o r a t i o n  and percolat ion lo so=  84.0" / y r .  
Tota l  Annual Average  Iiainfall  = 6. 5'' / y r .  - 
Total  Makcrlp rcqui red  * = 77.5 " / yr .  
77.5 x 0.126 x 11.4 = 28 MG Annual Conetmmption -- 

12 

S u r n l ~ ~ n r y  of Annual 1Ya';er Dcm;..nd- Section 31- Su:, Lalccs i 

i)omco:ic Usc  195 M C  I 
Lawn I r r i g  a t' ion 
Golf C o u r s e  I r r igat ion 
G r c c n  Bel t  I r r i g a ~ i o n  
Lcke  Maintenance 

Subtotals  , 

TOTAL PROJZCTED DEiMAND - - 



S\rn 1 , a k c ~  I)cvclopmcn'i Company piano to  dcvr:io,; 2:lc t h r e e  r cma in -  

i t l ~  ~ c c t i n n e  of the i r a n c i ~ i u c d  a r c a  in  o imi l a r  fauhion to i h c i r  Scction 31 

I 
I 

rlrvcloprncnt. Rased on thio plan a s ~ u m p t i o n ,  the  ant ic ipated w a t c r  den7and 

for  thc  total  four  s c c t i o n ~  when t h r y  a r e  flrlly dtbv~loped i n  A52 MG x 4 - 2608 MC 

I Tota l  Annual Connun~pt ion.  

I Elcnlcnto of Supply 

I 
Thcre a r e  f ive  wells availa1,le f o r  oupply within tilt. imundarics  <if tllc. rcpoy'i 

a r c a .  They a r e  located a u  indicated on Plztc! 2 and ai-c i\~:.llier idcntii'icd a s  

I n11n11)cre 29 ,  31, 32 ,  3 3  and 34. T h e  wcllo w e r e  o;.ik;i~i.\liy dr i l led for 

I R. W. ITanna of Chandicr ,  Ar izona  to  a c r v c  f o r  irr iga ' i l t ir~ purpoees .  Records  

of a11 avai lable  well data acconlpany thio r cpo r t .  Tho  f;-i;c*st pnmping r eco rdo  

for  each well  arc? a l s o  l i s ted  with t l ~ i e  data. A11 of tilt* -.i**lie have  eteei pipe 

I cae ings  that  a r e  perforated in  the  aqui fe r  por t ions .  

Wcll Numbcr  31 wae re l ined  with a 16" p las t ic  pi;~c. ;:,:d g rout  sea lcd  t o  a 

dcpt11 of 300 feet .  A new vcrlicrzl tu rb ine  pump wao incL..jlcd in  1973 with a 

I czpacity of 940 G P M  to eup?ly the  to ta l  p rcoen t  Sun LrLicj 3cvc lopmcn t  i n  

..I 

I Scction 31. The  final  tcot: data for thio wel l  io included wii-11 t h e  pumping rccosc1;i 
. . 

accompanying t'nie report .  



Wit11 r c f c r c n c e  t o  A r i z o n a  \'J;.icr C o n l m i s s i o n  1311;;ctin 1 -  Ent i t l ed  

" A n n r i ~ l  Repor t  on  Ground  W a t e r  in  A r i z o n a -  S p r i n g  1970 t o  S p r i n g  1971" - .  . t 

and Figure! 1 3  of tha t  R c p o r t ,  i t  is ev iden t  t h a t  t h e  Sun L a k e s  Devcloprnent  

A r e a  i e  within a rcg ion  bi  h i g h  po icn t i a l  w e l l  protluct ion.  

?'he plirnping r e c o r d s  of Well  31 i n d i c a t e  t h a t  f r o m  the ykar 1955 t o  p r c e ~ n t ,  

tllc water l c v c l  i n  t h e  well  h a s  r e m a i n e d  f a i r l y  conotant  at a dep;h of a p p r q x i -  . 
m a t c l y  150 fee t .  

Generally, tllc f ive  a v a i l a b l e  w c l l s  w e r e  produc ing  a t  a n  a v e r a g e  ratc of 

I080 G P M ,  a c c o r d i n g  t o  t h o  m o a t  r e c e n t  r e c o r d s .  In add i t ion  t o  Well 31, which 

i e  p r c s c n t l y  d e l i v e r i n g  a t  940  GPM, JVclle 2 9  a n d  34 arc  planned to  b e  c o n v c r t c d  

t o  don lev t i c  u s e  t o  e e r v c  Sec t iona  29 a n d  3 4 .  E a c h  W c i l  is expec ted  t o  p r o d u c e  

a t  a r a t e  ~ i m i l a r  t o  Wel l  31. 15 is planned t o  r e t a i n  JVc;ls 32 and 33 t o  supp ly  

i r r i g a t i o n  r e q u i r e m e n t s  of t h e  four  s e c t i o n o  and  t o  d r i l l  a n e w  Well  in  Sac t ion  

30 to supply  d o r n c ~ t i c  w a t e r  f o r  t h a t  sec t ion .  

T h e  t h i c k n e s e  of t h e  a q u i f e r  benea th  t h e  r e p o r t  a r e a  c a n  be d c t c r m i n e t l  f r o m  

c!nta a p p e a r i n g  on P a g e s  9 a n d  10 and O n  Piatc 2 of t h e  U.S. Geolog ica l  S u r v e y  
- n-. 

P a p c r  1860- E l c c t r i c a i  Analog Anatyois '  oi G r o m d  Water Dcplc t ion in C e n t r a l  

Ar izona .  T h e  a q u i f e r  ' ihicltnese i o  1100 f e e t ,  wi th  a s t o r a g e  coef f i c ien t  of 

19 p c r c c n t .  



I Using this  tlnta, t l ~ c  amount of ~ t o r a g c  av;liinl)lc, unrioi-lying the four  ~ c r t i o n ~  

r a l r l ~ l a t c ~  to hc 535 ,040  AC ft.  , o r  174.4 Dillon G a l i o ~ ~ s .  

I 
7 1 . 1  . 

An 111cntioncd c a r l i c r ,  ~ t a t i c  water  lcvel recorclr~ fro111 VIcil 31 rlid 

I not intlicatc any appr t -c ia l~ lc  ci~nnpcr i n  water  lcvel  f o r  tile pas t  17 y e a r s .  :?owevex., 

frorn f igure  I3 of the p r e v i o ~ i ~ l y  mcntioncd Arizona Water C o m m i o ~ i o n  T3ulletin 

I 1, the g r c a t c ~ l t  tlccline in t h e  watcr  t a l ~ l c  for a 5 ycr?lA pcrioii,  ~ P O I I I  a l l  i i~d~bx  

I wells in the  projcct  vicinity wan noted to  bc 3 h  fcct.  T h t ~ t r l y ,  h3e~r- l  on t l ~ i ~  

I . r a t e ,  the yt-arly dccl ini t~g r a t e  may b e  computed to bc 7 fcct , 

An insight to  t h e  gcnara l  quniity of wa tc r  avai labie  to the pr0jcc.t may  I>e 

I mncic f r o m  the Arizona S h t c  Ilcalth Labora tory  Chemical  Zxamination R t - i ~ ~ r t  

I for Wcll 31, a copy of which accompanies  thio repor t .  T i ~ i s  examination w a s  

p c r f o r n ~ c d  al'ier improvement  work was  cornplcte on thc well ,  and i t  intiicatcs 

B appruval  for's pttblic water  syo'icm. 

I A s  previously d iscussed ,  the  total  y e a r l y  demand in the  pro jec t  a r c a  is 

L 

I 
2.0  billion gallons and the to ta l  s'iorage avai labie  i r o i n  t h e  aqui fer  undcr-  . 

lying t l ~ c  project  a r c a  i s  174.4 biilion gallono. Based on th is  dkta ,  the grountl 

I watcr  r e s e r v o i r  could supply the projcct  a r e a  f o r  near ly  68 y e a r s ,  even if no . . 
r ~ ~ l c n i o h r n c n t  to  the table w e r e  con'iemplatcd . 



l 'a~f .?  0 
Itcport-  Gro~lnrl  Water Supply  
S11n 1 , a k e ~  I)cvcloprt\cnt Company 

if i t  w c r c  aaelllncrl tha t  l h c  grotinc: w a t e r  tnh i r !  rccc:dccl nl. the  con:-ltnnt I 
r a t e  of 7 fcct  p e r  y c a r ,  the  gronnd wa'icr r c o c r v o i r  would r lccrcaec in cnpacity 

:, .. 
Ily 5 .8  billion gallona p c r  y e a r ,  m o r e  than twice  the  annusl .wit i~r l rawai  pre- 

dicted for  the pro jec t ,  T h c r c f o r e  based on thc  above aacumpt ion ,  a declining 

r a t e  of 3 feet  pcr y c a r  may  b e  anticipated to  m e e t  t he  pro jec t  yea r ly  dcniznd. 

The sr~pply wei le  a t  their p re sen t  depthe worild arcornrnotiate t h i u  dcc l in r  rate 

fo r  wcll o v c r  100 y e a r s .  

I t  wo~ild  a p p e a r ,  however ,  f r o m  examinzt ion of t h e  exis t ing recorcls 

that with the exception p i  one 5 y e a r  pe r iod ,  r e c h a r g e  of the  aqui fe r  i o  occu r -  ! 
r ing  a t  o r  n e a r  the paot r a t e  of pumping. Since t ion~cs' i ic uec will r e q ~ d r b  ~ u h -  

stantially lceo pumpage than ag r i cu l tu re ,  i t  in reasonable  t o  aaRume that  tlre I 

eupply cxcecrla the demand fo r  any  foreoeeable  fu tu re  per iod.  

i3aecd on the above findinge,  it i o  concluded that an  ;.dequate water  o\ip?ly 1 
I 

c;iote to  e c r v e  Section8 29, 30, 31 and 32, T2S, &5E, Mrsrico?a Colurl-y, k r i z c n a  I 
for  the devclopment o proposed ,  
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SECTION B 
A rizona Water Commission-Pima 
Utilities Certification of Service Area 





SECTION C 

R u r a l  F i r e  Depar tment  
Cer t i f i ca te  
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Henningson, Durham i-?ic;hai-.dson, Inc. c.' - 1 .  

October 27, 1978 

' < 

c 1 

Mr. Edward J. Robson, President  
Sun Lakes Propert ies ,  Inc. 
25601 Sun Lakes Blvd. 
Sun Lakes, Arizona 85224 

Dear Mr .  Robson: 

The wastewaters in Sections 29 and 30 will be handled 
s imilar ly to  the plans for  Sections 31 and 32. 

The sewers  will be designed in  accordance with pertinent 
Arizona State Department of Health Services engineering 
bulletins regarding s izes  and flow velocities. The collected 
flows will be delivered to a centrally located lift station 
and the flow will be pumped by force  main to  the existing 
wastewater t rea tment  location. 

A s flows a r e  generated, the existing wastewater t reatment  
plant will be re-constructed to t r e a t  the anticipated flows. 
Flow measuring equipment i s  being installed, and capacities 
will be provided to  match the measured  requirements.  All 
t reatment  will be aerobic in nature.  The t rea ted  effluent 
will be utilized for  i r r igat ion of green  belt and golf course  
a r e a s .  Sufficient s torage lakes will be  designed to provide 
adequate detention and dilution. No wastewater will be  
discharged to natural  water courses  at any time. 

We t rus t  this information will provide you with sufficient 
information regarding wastewater handling in Sections 29 and 30. 

. , Very t ruly yours, 

. ,  HENNINGSON, DURHAM & RICHARDSON, INC. O F  ARIZONA 

I 
Alexandr~e. Ve. 
Atlanta 
Charlotte I Chicego Karl  A .  Hirlinger, P. E. 
Dallas 
Denver 

I 
Helena 
M~nneapol~s 

KAH/ jd 
New Orleans 
Norfolk. Va. 

I 
Omaha 
Pensacole 
Phoenix 
Sante Berbare 
Seattle 

I Washington. D.C. 



F: S U M M A R Y  O F  CHANGES 

The o r i g i n a l  Master  P lan  1973 f o r  S e c t i o n  32 was s u b m i t t e d  

October  1 9 ,  1973, and was approved by t h e  Maricopa County 

Board o f  S u p e r v i s o r s .  No f u r t h e r  zon ing  has  been approved 

and no l o t s  have been s o l d  i n  S e c t i o n s  29 ,  30 and 31. The 
=*: 

zoning map which was approved i n  1973  i s  i n c l u d e d  i n  t h i s  

r e p o r t  on page 100. 

The p r i n c i p a l  changes from t h e  1973 approved p l a n  t o  t h e  

p r e s e n t l y  proposed Master  Plan 1978 a r e  a s  f o l l o w s :  

I 1 .  Reduct ion i n  t h e  amount of  commercia l ly  zoned pr-operty;  
2 .  I n c r e a s e d  p e r c e n t a g e  of  r e s i d e n t i a l  h o m e s i t e s ;  

B 
3. Change i n  d e t a c h e d  hous ing  from doublewide mobi le  homes 

t o  s i n g l e  f a m i l y  o n s i t e  b u i l t  homes; 
4. Add i t ion  o f  m u l t i - f a m i l y  hous ing  p l a n s  t o  t h e  Master  P lan .  

I .- 
These changes a r e  summarized i n  t h e  t a b l e  below. ' 

MASTER P L A N  CHANGES SUMMARY D A T A  1973 - 1978 

Land Use 

Detached ( s i n g l e  

I fami 1 y ) h o u s i n g  
M u l t i p l e  hous ing  > 

I :.. R e c r e a t i  on ( c l u b  
p a r k s  and l a k e s )  
Golf Course 

Commerci a1 

T O T A L  

Gross Area ,  Acres Dwell i  n g  Uni t s  
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