


PHASE I dra inage  improvemen t  r ecommenda t ions  include obtaining a l l  major  drain- 

a g e  floodway e a s e m e n t s  and  providing dra inage  channels  and  s t r u c t u r e s  fo r  a l l  t h e  

developed a r e a s  nor th  and  south  of t h e  Nor th  Branch of t h e  San ta  C r u z  Wash. S e e  

"Drainage Easements ,  Channels  a n d  S t r u c t u r e  Summary Mapu, in t h e  m a p  pocke t  of 

this  repor t  along with t h e  c o s t  e s t i m a t e  breakdowns in t h e  repor t .  The  t o t a l  c o s t  

e s t i m a t e  fo r  Phase  I improvemen t s  i s  $12,592,004. 

PHASE 11 dra inage  improvemen t  recommendat ions  would be t o  provide major  

dra inage  s t ruc tu re s  at poin ts  ident i f ied  on t h e  "Drainage Easemen t s ,  Channels  a n d  

S t ruc tu re  Summary Map". These  a r e a s  a r e  cur rent ly  undeveloped, s o m e  fa l l ing  

outs ide  of t h e  cu r ren t  c i t y  l imits .  T h e  t o t a l  cos t  e s t i m a t e  f o r  Phase  I1 

improvements  i s  $399,800. 

PHASE 111 dra inage  r ecommenda t ions  consist  of s t r e e t  improvements ,  minor drain- 

a g e  channeling and a r e t en t ion  basis fo r  t h e  a r e a  ident i f ied  as t h e  Southside 

neighborhood. This a r e a  i s  def ined  on P l a t e  6 of this  report .  The  t o t a l  c o s t  

e s t i m a t e  fo r  Phase  111 improvemen t s  i s  $684.965. The  re tent ion  basin design h a s  t w o  

a l t e r n a t e  cos t  e s t i m a t e  i tems;  drywells  at a cos t  of $24,000 o r  pump c o s t  at 

$23,838. 

The  t o t a l  cos t  of a l l  t h r e e  phases  i s  $13,015,804 plus t h e  cos t  of one  of t h e  Phase  111 

a l t e r n a t e s  say  $24,000. Rounding t h e s e  f igures  t o  an  e s t i m a t e d  Grand T o t a l  o f  

iii 



INTRODUCTION 

The purpose of this  repor t  is t o  eva lua te  t h e  potent ia l  100 year  e v e n t  ( Q ~ ~ ~ )  s to rm 

water  runoff in t h e  C i ty  of Casa  Grande and t h e  contr ibuting drainage a r e a s  outside 

of t h e  c i t y  limits. Flooding problem a r e a s  were  de termined f rom s i t e  visits,  

including one  during a rainstorm, and by discussions with c i ty  s ta f f  and local  

residents. Recommendat ions  t o  cont ro l  flooding a r e  intended t o  provide a maximum 

of rel ief ,  y e t  not  exceed  t h e  f inancial  capabil i t ies  of t h e  ci ty.  

This  r epor t  f i r s t  eva lua te s  t h e  runoff t o  t h e  North Branch of t h e  S a n t a  Cruz  Wash 

and identif ies  composited peak runoffs  a t  six concent ra t ion  points shown on  t h e  

Master  Drainage Map (see Map Pocket  of this  report). Recommendat ions  for  s izing 

of  drainage channels, s t ruc tures ,  and drainage e a s e m e n t s  a r e  made a f t e r  exist ing 

runoff conditions for  t h e  six concent ra t ion  points a r e  discussed. 

The  repor t  then  eva lua te s  Casa  Crande's urbanized a r e a s  north of t h e  Southern 

Paci f ic  Railroad t r acks  up t o  t h e  North Branch of t h e  San ta  C r u z  Wash. Also 

covered  a r e  t h e  rura l  and semi-developed a r e a s  bordered by P e a r t  Road and Cox  

Road f rom west  t o  east and S t a t e  Rou te  84 and 93 f rom t h e  south up t o  t h e  North 

Branch of the  Santa  C r u z  Wash. Recommendat ions  a r e  made in this  sect ion a f t e r  

each  exist ing condition is described in t h e  narrat ive.  

The  third sect ion of this  r epor t  dea ls  with t h e  urbanized a r e a s  south of t h e  Southern 

Paci f ic  Railroad and is identif ied a s  t h e  Southside Neighborhood. Existing condi- 

t ions a r e  f i r s t  covered,  t hen  recommendat ions  a r e  made for  e a c h  of t h e  problems 

identified. 

The  l a s t  sec t ion  of t h e  narra t ive  is a suggested Drainage Ordinance and a summary 

of a l l  recommendat ions  made in th is  repor t  along with c o s t  e s t i m a t e s  for  e a c h  

recommendation.  

All calculat ion sheets ,  tab les ,  and maps a r e  included in t h e  appendix of th is  report .  



The  Soil Conservation Service  (SCS) methodoIogy was used to compute  t h e  peak 

discharge fo r  dra inage  a r e a s  north of  t h e  North Branch of t h e  San ta  C r u z  Wash, and  

for  farmlands  and undeveloped dese r t  land fal l ing east of P e a r t  Road  t o  Overfield 

Road. T h e  Rat ional  Method was  used t o  compute  t h e  peak discharge for  t h e  urban, 

rural,  and semi-developed a r e a s  in and around Casa  Grande. 

Formulas,  tables,  and o the r  required d a t a  were  based on "Hydrology Design for  

Highway Drainage  in Arizona" by t h e  Arizona Highway Depar tmen t ,  Bridge Division, 

da ted  December  1, 1968 and revised in 1975, t h e  ADOT repor t  titled: "Hydrologic 

and Hydraulic  Training Session1', da t ed  October  16-18, 1972, revised December ,  

1973, and "Hydraulic Engineering Circular  No. 5" by t h e  U. S. Depar tmen t  of 

Commerce ,  Bureau Public Roads. Drainage a r e a s  a r e  del ineated on t h e  Master  

Drainage Map, which i s  a composi te  of U. S. Geological Survey Quadrangle Maps 

titled: "Casa Grande West" and I1Casa Grande East". The  drainage a r e a s  were  a lso  

verif ied by s i t e  visi ts  and discussions with c i ty  s ta f f  and local  residents. 



EXISTING RUNOFF CONDITIONS TO THE NORTH BRANCH OF THE SANTA 
CRUZ WASH 

R e f e r  t o  t h e  Master  Dra inage  Map (in t h e  Map Pocke t  of t h e  Repor t )  f o r  dra inage  

a reas ,  f low pa t t e rns ,  and  peak runoff quan t i t i e s  described in th i s  nar ra t ive .  

T h e  exis t ing  North Branch of t h e  San ta  C r u z  Wash, he re ina f t e r  r e f e r r ed  t o  as t h e  

North Branch, i n t e rcep t s  runoff f rom t h e  following major  areas:  runoff f rom t h e  

top  of t h e  Saca ton  Mountains, def ined  as Dra inage  A r e a s  A and  B, f lows south  t o  t h e  

Nor th  Branch; and  runoff f rom e a s t  of 1-10, bordered  approximate ly  by t h e  C a s a  

Grande  Cana l  t o  t h e  south a n d  Over land Road t o  t h e  east, f lows in a genera l ized  

no r thwes t  direct ion t o  t h e  Nor th  Branch having t o  c ross  under 1-10 a t  various 

exis t ing  ou t l e t  points  ( identif ied on t h e  Master  Dra inage  Map). 

This  runoff f rom east of 1-10 eventua l ly  combines  with runoff f rom t h e  Saca ton  

Mountains (Drainage A r e a s  A and B) at a concent ra t ion  point  in t h e  exis t ing  Nor th  

Branch identif ied as Concen t r a t ion  Poin t  1. The  t o t a l  compos i t e  QIOO peak  runoff 

equals  2,000 c f s  at th is  point. As  th is  runoff continues wes t  down t h e  Nor th  Branch,  

addit ional  runoff is i n t e rcep ted  f r o m  t h e  nor th  and  south  sides of t h e  wash. 

Dra inage  A r e a s  C and  D f rom t h e  nor th  combine  at  Concen t r a t ion  Poin t  2 with t h e  

dra inage  a r e a s  f rom t h e  south  s ide  bordered be tween  1-10 and  P e a r t  Road,  east t o  

wes t ,  and by S t a t e  R o u t e  8 4  and 93 t o  t h e  south. T h e  t o t a l  composi te  Q I O O  peak  

runoff equals  3,500 c f s  at Concen t r a t ion  Poin t  2. 

T h e  runoff passing concen t r a t ion  Poin t  2 i s  conveyed by a drainage channel  t o  

Trekel l  Road and  passes through a n  exist ing 5-S'x4' c o n c r e t e  box culver t .  The  

c u r r e n t  a l ignment  of t h e  Nor th  Branch of t h e  S a n t a  C r u z  Wash, as shown on t h e  

Dra inage  Map, i s  t o  be  bypassed. A new channel  has  been loca t ed  by c i t y  f o r c e s  

approximate ly  1,100 f e e t  t o  t h e  south. This  new a l ignment  closely m a t c h e s  t h e  

h is tor ic  conf luences  of t h e  Nor th  Branch. Minimum channel  geomet r i c s  and  

s t r u c t u r e  s ize  under Trekel l  Road a r e  covered  in t h e  ' 'Recommendations" sec t ion  of 

th is  repor t .  

The  new channel  locat ion at Trekell  Road i s  ident i f ied  as Concen t r a t ion  Poin t  3. 

Runoff f rom Concen t r a t ion  Poin t  2 will be  channeled t o  t h e  new a l ignment .  Minor 



runoff a r e a s  E-1, E-2 and  EA-7 fa l l  be tween Concent ra t ion  Points  2 and 3 f low down 

t h e  North Branch before  t h e  composi te  peak runoff arr ives;  t he re fo re ,  t h e  t o t a l  

composited QIOO peak runoff equals  3,500 c f s  at Concent ra t ion  Point  3. Continuing 

wes t  and downstream f rom Concent ra t ion  Point  3, Dra inage  Areas  F1,  F2, and  H 

cont r ibute  runoff f rom the  nor th  t o  t h e  North Branch (see Master  Dra inage  Map). 

Runoff f rom t h e  upper c i ty  portion of C a s a  Grande cont r ibutes  runoff f rom t h e  

south  t o  t h e  North Branch. A more  de ta i led  descript ion of t h e  f low p a t t e r n s  f rom 

t h e  upper c i ty  portion fal l ing be tween  P e a r t  Road and Pinal Avenue, f rom t h e  east 

t o  t h e  west ,  i s  covered  l a t e r  on in this  report .  

The t o t a l  composited Q I O O  peak runoff f o r  Concent ra t ion  Point  4, loca ted  at t h e  

inlet  of t h e  exist ing bridge under Pinal  Avenue,  equals  4,400 cfs .  Calcula t ions  show 

t h e  exist ing bridge t o  have  an  e f f e c t i v e  capac i ty  of 3,090 cfs. From Concent ra t ion  

Point  4, drainage is conveyed west  in the  Nor th  Branch approximately 10,400 f e e t  t o  

Concent ra t ion  Point  5. Between Concent ra t ion  Points  4 and 5, t h e  North Branch 

in t e rcep t s  runoff f rom Drainage Areas  l G ,  2G, J, K,  L, S-1, S-2 and S-3. The t o t a l  

composited Q I O O  peak runoff f rom Concent ra t ion  Point  5 equals  9,800 cfs. 

From Concent ra t ion  Point  5, drainage is conveyed t o  t h e  southwest  for  approxi- 

ma te ly  7,600 f e e t  t o  Concent ra t ion  Point  6. Between Concent ra t ion  Points  5 and 6, 

t h e  North Branch in t e rcep t s  runoff f rom the  mid-ci ty portion of C a s a  Grande and 

Drainage Areas  N and P. The  t o t a l  composi ted  Q I O O  peak runoff fo r  Concent ra t ion  

Point  6 equals  11,500 cfs. Runoff at Concent ra t ion  Point  6 passes under t h e  

Southern Paci f ic  Railroad in a nor thwester ly  d i rec t ion  t o  eventually combine  with 

t h e  San ta  C r u z  Wash. Runoff ca lcula t ions  along with the  composi ted  peak 

hydrographs can  be  found in t h e  appendix sec t ion  of th i s  report .  



RECOMMENDATIONS 

Minimum wash geometries and e a s e m e n t  widths requi red  f o r  e a c h  concen t r a t ion  

point identif ied along t h e  Nor th  Branch have  been ca lcula ted  and a r e  shown on 

P la t e s  I and 2 in t h e  appendix. Only channel  improvements  a r e  r ecommended  

be tween  Concent ra t ion  Poin ts  1 and  2 which fa l l  outside t h e  c i ty  l imits .  F rom 

Concent ra t ion  Poin t  2 t o  3, i t  is  r ecommended  t h a t  a 250-foot  wide d ra inage  

e a s e m e n t  be obtained t o  convey t h e  runoff t o  Concent ra t ion  Point  3 a long  t h e  

rea l ignment  of t h e  Nor th  Branch. T h e  Nor th  Branch will be  real igned t o  m a t c h  

closely i t s  his toric  confluence.  This  rea l ignment  will requi re  a new 15- 1 01x4' 

c o n c r e t e  box cu lve r t  under T reke l l  Road  at  Concen t r a t ion  Point  3.  

I t  is  recommended t h a t  t h e  exis t ing  5-8'x4' c o n c r e t e  box culver t  at  Trekel l  Road a n d  

a segmen t  of t h e  old exis t ing  channel  a l i gnmen t  of t h e  Nor th  Branch b e t w e e n  

Concent ra t ion  Points  2 and  3 b e  r emoved  t o  al low for  fu tu re  development.  Dra inage  

channels  would be  ex tended  f rom t h e  no r th  where  they  i n t e r s e c t  t h e  old a l ignmen t  

t o  t h e  recommended new a l ignmen t  of t h e  Nor th  Branch. 

To drain t h e  a r e a  fal l ing be tween  t h e  old and  recommended new Nor th  Branch 

a l ignment  between Concen t r a t ion  Poin ts  2 and  3,  i t  i s  recommended a d ra inage  

channel  and e a s e m e n t  along t h e  east s ide  of Trekel l  Road be  al lowed f o r  t h e  f low 

south  across  Bisnaga S t r e e t  and Yucca  S t r e e t  t o  t h e  new al ignment.  The  exis t ing  

dip sec t ion  in Trekell  Road be tween  Bisnaga and Yucca  S t r e e t s  should be  e l imina ted  

by raising t h e  grade  of Trekel l  Road at th is  locat ion.  This would help keep  runoff  

f rom an  exist ing subdivision f r o m  flowing wes t  ac ros s  Trekell  Road and d i v e r t  i t  by 

channel  t o  t h e  new a l ignment  of t h e  Nor th  Branch d i rec t ly  south  of t h e  subdivision. 

Runoff f rom drainage a r e a s  E-1 and  E-2 drain south  in exist ing channels  t o  t h e  old 

Nor th  Branch al ignment.  I t  is  r ecommended  new channels  and e a s e m e n t s  be  

acquired.  The  e a s e m e n t s  with channels  would be  south  of Rodeo Road and Colorado 

S t r e e t  t o  t h e  new a l ignment  of t h e  Nor th  Branch and south  of Rodeo R o a d  a n d  

Pueblo Drive t o  t h e  new a l ignment  of t h e  Nor th  Branch (see Dra inage  Map 10). I t  i s  

recommended t h a t  3-33" C.M.P.'s be  loca t ed  under Rodeo Road east of Colorado 

S t r ee t .  



On the  west  s ide of Trekell  Road,  be tween Rodeo  Road  and t h e  old Nor th  Branch,  

t h e  exist ing drainage channel  and dike should be  re ta ined and continued south down 

to t h e  new a l ignment  of t h e  North Branch. I t  is recommended t h a t  t h e  new channel  

not  flow di rec t ly  in to  t h e  wash at a right angle,  b u t  be  diverted by dike to f low i n t o  

t h e  North Branch at approximately a 45 degree  skew and o u t l e t  downstream of t h e  

exist ing t ra i le r  park on  t h e  south bank of t h e  realigned North Branch. 

Exist ing washes nor th  and  south  of Rodeo Road,  loca ted  be tween Trekel l  Road and 

Pinal Avenue, would be  required t o  have drainage e a s e m e n t s  with minimum channel  

geomet r i c s  recommended on t h e  "Easement,  Channels  and S t ruc tu re  Summary Map" 

(see Map Pocket).  

I t  is recommended t h a t  t h e  dra inage  a r e a  north of Val Vista Boulevard, identif ied on 

t h e  Master  Drainage Map a s  lG,  be  d iver ted  f rom flowing d i rec t ly  south t o  the  

North Sranch.  The  QIOO peak runoff of 1,540 c f s  f rom Drainage A r e a  1C would be  

in tercepted  a t  Val Vista Boulevard and conveyed wes t  by a new drainage channel  

approximately 5,000 f e e t  in length requiring a 60-foot wide drainage easement .  

This d iver ted  runoff flows to a n  exist ing drainage channel  and cont inues  wes t  

combining with runoff f rom Drainage Area  2G t o  a n  exist ing 5-101x7' c o n c r e t e  box 

culver t  under S t a t e  Rou te  387 (Pinal Avenue). Calcula t ions  show t h e  s t r u c t u r e  t o  be  

of adequa te  capac i ty  t o  handle t h e  combined QlO0 runoff f rom Drainage Areas  1G 

and 2G. Calculat ions for  channel  sizing and exist ing s t ruc tu re  capac i ty  a r e  in t h e  

appendix sect ion of th is  report.  I t  is  an t ic ipa ted  t h a t  Trekell  Road will b e  extended 

north across  Val Vista Boulevard across  the  new drainage channel. When develop- 

men t  of t h e  a r e a  warrants  i t  a new 5-101x5'x60'+- c o n c r e t e  box culver t  should be  

located under Trekel l  Road at t h e  new drainage channel  al ignment.  

The  proposed routing of drainage a r e a  1C will convey a signif icant  amoun t  of runoff 

away f rom t h e  developing a r e a s  direct ly south of Rodeo Road and f u t u r e  develop- 

m e n t  south of Val Vista Boulevard. T h e  runoff cont inues  f rom t h e  exist ing s t ruc tu re  

under S t a t e  Rou te  387, south through an  exist ing drainage cana l  t o  t h e  North Branch 

of t h e  San ta  Cruz  Wash. - T h e  cana l  ou t l e t s  at Concent ra t ion  Point  5, a wider 

downstream sec t ion  in t h e  North Branch, and away f rom t h e  heavier  developed a r e a s  

east of S t a t e  Rou te  387 (Pinal Avenue). 
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EXECUTIVE SUMMARY 

This summary i s  t o  provide an  overview of t h e  key points  covered  in  t h e  C a s a  

Grande Drainage Study. Major drainage a r e a s  a r e  defined on t h e  "Master Drainage 

Map" (in t h e  m a p  pocket  of th is  report).  Dra inage  easemen t s ,  channels  a n d  

s t ruc tu re  locat ions and s izes  a r e  identif ied on t h e  "Drainage Easements ,  Channels  

and S t ruc tu re  Summary Map" (also in t h e  map  pocket  of th is  report). Dra inage  

channels  and s t ruc tu res  a r e  sized t o  handle a 100 year  s to rm e v e n t  bu t  due  t o  

ex t r emely  f l a t  g rades  s t r e e t  flooding will s t i l l  occur. Drainage channels  have  been  

loca ted  t o  provide rel ief  f rom major s t r e e t  flooding and ponding. 

A suggested drainage ordinance has  been recommended in th i s  r epor t  fo r  t h e  Ci ty  of 

C a s a  Crande. This  ordinance would require fu tu re  developing a r e a s  within t h e  c i ty  

l imi ts  t o  maintain t o t a l  on-site detention.  On-site runoff would not  b e  allowed t o  

combine with any peak runoff occurring. I t  i s  a l so  recommended t h a t  a drainage 

ordinance a g r e e m e n t  b e  submit ted  t o  Pinal  County  off icials  requiring t h e  a r e a s  

falling outside of C a s a  Grande's c i ty  l imi ts  bu t  contr ibuting runoff t o  t h e  North 

Branch of t h e  San ta  C r u z  Wash develop and en fo rce  a n  on-site de tent ion  policy so as 

not  t o  increase  o r  adversely d iver t  t h e  runoff by development of t h e  land outside of 

t h e  c i ty  limits. If both  t h e  c i ty  and county develop and en fo rce  the i r  drainage 

ordinances,  f u t u r e  developments  will de ta in  t h e  Q design runoff and dec rease  t h e  100 
peak runoffs  t o  t h e  North Branch. 

The  overal l  e f f e c t  of t h e  drainage ordinance would cause  exist ing runoffs  f rom e a c h  

new developed a r e a  t o  be in tercepted  and deta ined during a rainstorm. This 

de tent ion  would t a k e  away f rom t h e  exist ing t o t a l  runoff amoun t s  downstream of 

t h e  developments and reduce  t h e  amoun t  of runoff in t h e  s t r ee t s ,  drainage channels  

and structures.  If a drainage ordinance is  not  developed and enforced by t h e  c i ty ,  

fu ture  developments  would cause  increased s i t e  runoff and would ove rcapac i t a t e  t h e  

proposed drainage channels  and s t ruc tu res  recommended in th is  report .  

Recommendat ions  t o  cont ro l  flooding a r e  in tented  t o  provide a maximum of relief 

ye t  not  exceed t h e  f inancial  capabi l i t ies  of t h e  ci ty.  The  c o s t  e s t i m a t e s  in th i s  

repor t  break  t h e  t o t a l  drainage improvement  c o s t  down t o  t h r e e  recommended 

phases of implementat ion.  



The t o t a l  composited Q I O O  peak runoff flowing in t h e  North Branch be tween  

Concent ra t ion  Points  3 and 4 equals  4,400 cfs. This volume requi res  a minimum 

drainage easemen t  250-foot wide a t  Trekell  Road, for  a 4-foot deep  channel  and 

250 f e e t  wide a t  Concent ra t ion  Point  4 (Pinal Avenue). The exist ing bridge 

s t ruc ture ' s  e f f ec t ive  capac i ty  was  f igured t o  be only 3,090 cfs ,  a d i f ference  of 1,310 

cf s. 

I t  is recommended t h a t ,  a s  undeveloped a r e a s  contr ibuting runoff t o  t h e  Nor th  

Branch become developed, t h e  c i ty  requi re  by drainage ordinance those  a r e a s  within 

c i t y  l imits  t o  maintain t o t a l  on-s i te  de tent ion  which will not be  allowed t o  combine  

with any peak runoff occurring.  I t  i s  also recommended t h a t  a drainage ordinance  

ag reemen t  be submit ted  t o  Pinal County  of f ic ia ls  requiring t h e  a r e a s  falling outs ide  

of Casa  Grande's c i t y  l imi ts  but  cont r ibut ing  runoff t o  t h e  North Branch develop and 

en fo rce  an  on-si te  de tent ion  policy so  as not  t o  increase  o r  adversely d ive r t  t h e  

runoff by development of t h e  land outside of t h e  c i t y  limits. If both t h e  c i t y  a n d  

county develop and e n f o r c e  the i r  drainage ordinances, f u t u r e  developments  will 

de ta in  t h e  Q I O O  design runoff and dec rease  t h e  peak runoffs t o  t h e  North Branch. A 

proposed drainage ordinance i s  presented  l a t e r  on in t h e  report .  

The  t i m e  involved for  t h e  surrounding land t o  become developed under dra inage  

ordinance cr i te r ia  and r educe  t h e  composi ted  Q I O O  peak runoff t o  t h e  exis t ing  

bridge a t  concent ra t ion  Point  4 by a minimum of 1,310 c f s  would have  t o  be  

evaluated  by t h e  C i ty  of C a s a  Grande officials .  If t h e  c i ty  chooses th is  method,  t h e  

North Branch channel  be tween Concent ra t ion  Points  3 and 4 would requi re  a 

minimum drainage e a s e m e n t  of 250 f e e t  for  a 4-foot deep  channel  wi th  an  

additional one f o o t  for  freeboard.  

If t he  c i ty  chooses t o  have  a channel  and bridge s t ruc tu re  capable  of handling t h e  

cu r ren t  t o t a l  composited Q I O O  peak runoff of 4,400 cfs ,  t h e  following c r i t e r i a  m u s t  

b e  me t .  First ,  a drainage e a s e m e n t  of 220-foot width at Concent ra t ion  Point  3 

(Trekell  Road) taper ing  uniformly o u t  t o  a 250-foot width a t  Concent ra t ion  Point  4 

(Pinal Avenue) be acquired. Second,  i t  is recommended t h e  two  end barre ls  of t h e  

exist ing bridge a t  Pinal  Avenue be  c leaned o u t  t o  increase  t h e  e f f e c t i v e  opening 

f rom 568 square feet t o  700 squa re  f e e t .  This will increase  t h e  exist ing bridge's 

capaci ty  f rom 3,090 c f s  t o  4,203 cfs .  However,  th is  capaci ty  i s  s t i l l  insufficient  t o  



pass the  4,400 c f s  f rom the  100-year even t  and may cause  sl ight  overtopping of t h e  

s t ruc ture .  The f inal  improvement  a t  t h i s  locat ion would be t o  p r o t e c t  t h e  in le t  s ide  

of the  bridge with r iprap bank p ro tec t ion  transi t ioning t h e  250-foot wide channel  

down t o  t h e  140 f e e t  of e f f e c t i v e  bridge width. 

The  sect ion of the  North Branch between Concent ra t ion  Points  4 and 5 requi res  a 

large amount of c lear ing  and grubbing of exist ing vegeta t ion  which cu r ren t ly  

res t r ic ts  t he  flow. The North Branch a l ignment  paral lels  t h e  golf course  and i s  just 

north of the  c i ty  l imits  be tween  Concen t ra t ion  Points  4 and 5. I t  is  r ecommended  

t h a t  a drainage easemen t  400 feet wide be  obtained for  6,000 f e e t ,  t hen  widened 

uniformly out  t o  700 f e e t  as t h e  f low passes Concent ra t ion  Point  5. The composi ted  

QIOO peak runoff for  Concent ra t ion  Point  5 equals  9,800 cfs. 

Runoff f rom drainage a r e a s  S-1, S-2 and S-3 flows north t o  t h e  Nor th  Branch 

between Concent ra t ion  Points  4 a n d  5. A dip sect ion exis ts  ac ross  Kor tsen  Road 

approximately 2100 f e e t  wes t  of P ina l  Avenue. I t  is  recommended t h a t  a s  th i s  a r e a  

be tween the  golf course and Three-Point  Airport  developes a 2-1OVx3'x60+- c o n c r e t e  

box culver t  under Kor tsen  Road a t  t h e  dip sec t ion  be cons t ruc ted  a long with a 

drainage easemen t  and channel  down t o  t h e  Nor th  Branch (see Drainage Map 9). 

The  las t  sect ion of t h e  North Branch t o  be analyzed in th is  r epor t  fa l l s  be tween  

Concent ra t ion  Points  5 and  6. No e a s e m e n t  or revised channel  geomet r i c s  a r e  

recommended fo r  th is  sect ion.  Flow f rom Concent ra t ion  Point  5 would b e  al lowed 

t o  combine with t h e  exist ing channel  flow which widens ou t  t o  approximate ly  1,500 

f e e t .  The to t a l  composited Q I O O  peak runoff f o r  Concent ra t ion  Point  6 equa l s  

11,500 cfs. 



EXISTING UPPER CITY RUNOFF TO THE NORTH BRANCH WITH 
RECOMMENDATIONS 

Star t ing  with Drainage Area  U-8, runoff begins t o  pond in Pueblo Drive beside t h e  

exist ing K-Mart  s tore.  The ponding spreads  t o  t h e  vacan t  f ield behind K-Mart  when 

f low tops  t h e  exist ing curb. This a r e a  should be considered as a possible de tent ion  

s i t e  if t he  property i s  available. The  runoff is t hen  conveyed nor th  down Pueblo 

Drive t o  t h e  in tersec t ion  with McMurray Boulevard where  addit ional  ponding occurs. 

T h e  alley a t  this  in tersec t ion  has  a depressed driveway which acts as a barrier  t o  t h e  

na tura l  flow pa t t e rn  causing ponding t o  back up Pueblo Drive. The depressed 

driveway t o  t h e  al ley needs t o  be lowered or  to ta l ly  removed,  closed t o  t r a f f i c  as i t  

is now, and maintained a s  a drainageway for  s to rm runoff. The  runoff f lows through 

t h e  alleyway along Pueblo Drive t o  i t s  junction wi th  Manor Drive. I t  i s  then 

conveyed north by a n  exist ing V-ditch. Ponding occur s  in t h e  exist ing V-ditch when 

f low reaches  Cot tonwood Lane. Ponding in th is  a r e a  also occurs  along Cot tonwood 

Lane, on both shoulders of t h e  roadway e a s t  t o  P e a r t  Road and w e s t  t o  t h e  

in tersec t ion  wi th  Trekell  Road. I t  is recommended t h a t  t h e  exist ing V-ditch be 

widened t o  a 60-foot channel  and t h e  exist ing grades  on both sides of Cot tonwood 

Lane be improved t o  allow runoff t o  f low down t o  Trekell  Road. I t  i s  recommended 

t h a t  e i the r  a roadway ford o r  a drainage s t ruc tu re  be  loca ted  at a point where  t h e  

new drainage channel  m e e t s  Cot tonwood Lane  (see Drainage  Map 1) t o  convey 

runoff t o  nor th  side of Cot tonwood Lane then  west  in an  improved drainage channel  

t o  an  exist ing d i tch  running nor th  along t h e  e a s t  s ide of Trekel l  Road.  

Runoff f rom Drainage  Area  U-9 is conveyed by an exist ing V-ditch down t o  

Cottonwood Lane where i t  ponds and eventually f lows down t o  Trekel l  Road.  I t  is 

recommended t h a t  t h e  exist ing V-ditch be  widened a s  shown on Drainage  Map 1 and  

a 60-foot wide drainage easemen t  be  obta ined for  t h e  new channel. A roadway ford  

or drainage s t ruc tu re  is also recommended where  t h e  drainage channel  in t e r sec t s  

Cottonwood Lane. Channel  and s t r u c t u r e  s izes  a r e  shown on Drainage  Map 1. 

The  exist ing drainage d i tch  running nor th  along t h e  east side of Trekell  Road 

combines the  runoff f rom Drainage  Areas  U-7, U-8, and U-9. This  runoff moves 

very slowly due  t o  ex t r emely  f l a t  channel  g rade  t o  t h e  nex t  out fa l l  at t h e  

in tersec t ion  with Kortsen Road. The  exis t ing  channel  geometries need t o  be 



improved t o  handle t h e  Q50 o r  Q I O O  runoff. The  minimum required channel  

geometr ics  a r e  shown in t h e  appendix. The  exist ing two  18-inch C M P  crossings 

under t h e  in tersec t ion  of Trekel l  Road and Kor tsen  Road a r e  undersized for  a Q50 o r  

Q I o 0  runoff. If t h e  exist ing two  18-inch CMP's a r e  re ta ined,  a detent ion  s i t e  i s  

recommended t o  sufficiently r e t a r d  t h e  flow keeping i t  f rom crossing over t h e  

in tersec t ion  while i t  outf lows through t h e  exist ing two  18-inch CMP's. I t  i s  

recommended t h a t  four 10x3-foot c o n c r e t e  box culver ts  be instal led in p lace  of t h e  

exist ing two  18-inch CMP's t o  convey t h e  dra inage  west  along Kor tsen  Road. I t  is 

recommended at th is  point t h a t  t h e  drainage a r e a  identif ied a s  EA-7 on t h e  Master  

Drainage Map be required t o  provide minimal on-si te  re tent ion  until  i t  is developed. 

Development would also require a Inore extens ive  on-si te  de tent ion  design. 

For now, i t  i s  recommended t h a t  t h e  runoff be de ta ined wi th  t w o  2x2500-foot berms 

(see Drainage Map 2). One berm would be  loca ted  s t a r t ing  approximately at t h e  

in tersec t ion  of Trekell  Road and Kor tsen  Road,  runs 2,500 f e e t  t o  t h e  e a s t  along t h e  

south side of Icortsen Road right-of-way. The  o the r  berm runs approximately 2,500 

f e e t  t o  t h e  north along t h e  new drainage channel  by Trekell  Road. This berm would 

in t e r sec t  t h e  berm running east along t h e  r ight-of-way line of Kortsen Road a t  t h e  

in tersec t ion  of Trekell  Road and Kor tsen  Road. A 12-inch d iamete r  pipe would be  

loca ted  a t  t he  in tersec t ion  point of berms t o  drain t h e  de ta ined runoff t o  t h e  new 

4-lO'x3' conc re t e  box culver ts  ou t l e t t i ng  in to  t h e  drainage channel  along t h e  nor th  

side of Kortsen Road (see Drainage Map 2). Cur ren t  grading for  t h e  dra inage  d i tch  

along Icortsen Road is inadequate and does not  ca r ry  flow without  ponding and 

crossing t h e  road at severa l  locations. I t  is recommended t h a t  a dra inage  e a s e m e n t  

along t h e  nor th  side of Kor tsen  Road be  obtained t o  allow for  a 60-foot wide 

channel  approximately 4,000 feet in length t o  convey t h e  runoff wes t  t o  a point 

approximately 100 f e e t  e a s t  of C e n t e r  Avenue and away f rom any ut i l i ty e a s e m e n t s  

(see ,Dra inage  Map 2). From this  point,  dra inage  would be  channeled nor th  t o  t h e  

North Branch. This would requi re  a 150-foot wide drainage easemen t  approximate ly  

2,600 f e e t  in length (see Drainage Map 3). 

Runoff  f rom Drainage Area  U-6 f lows nor th  down Kadota  Avenue t o  combine wi th  

Drainage Area  U-2. I t  continues down Kadota  Avenue t o  O'Neil Drive where  i t  

f lows t o  t h e  west  t o  C a s a  Grande Avenue,  then  t o  t h e  nor th  down C a s a  Grande 

Avenue (see Drainage Map 2) t o  Rac ine  Place ,  wes t  across  f rom Rac ine  P l a c e  t o  a n  



exist ing V-ditch channel  f lowing wes t  then  north t o  Kortsen Road where  t h e  flow 

ponds west  t o  eventually flow t o  t h e  S t a t e  d i tch  along Pinal  Avenue. I t  i s  

recommended t h e  exist ing V-ditch channel  be  widened t o  a 50-foot  channel  and a 

drainage easemen t  be  obta ined f o r  th i s  a rea .  S e e  Drainage Map 2 fo r  r ecommended  

new channel  al ignment and size.  I t  is fu r the r  recommended t h a t  a dra inage  

s t ruc tu re ,  3-101x3 112' c o n c r e t e  box culver t ,  be  located under Kor tsen  Road as 

shown on Drainage Map 3 t o  convey t h e  runoff north in a new dra inage  channel  t o  

t h e  North Branch. 

Runoff f rom Drainage Area  U-5 combines  with Drainage Area  U-2 f lowing down 

Casa  Grande Avenue t o  e n t e r  a n  exis t ing  V-ditch across  f rom Rac ine  Place.  I t  w a s  

infeasible t o  recommend a s t o r m  drain sys t em with c a t c h  basins for  C a s a  Grande 

Avenue due t o  t h e  ex t r emely  f l a t  grades. The  s torm drain mainline could no t  b e  

ou t l e t t ed  t o  a wash with minimal  drainage slope. A new drainage e a s e m e n t  and 

channel  along t h e  nor th  side of OtNeil  Drive is recommended t o  i n t e r c e p t  runoff 

f rom OtNeil Drive flowing w e s t  across  C a s a  Grande Avenue and t o  i n t e r c e p t  

overflows f rom Casa  Grande  Avenue. The  runoff would be conveyed w e s t  

approximately 1,100 f e e t  f rom t h e  in tersec t ion  of Casa  Grande Avenue and OtNei l  

Drive then north approximately 2,600 f e e t  t o  combine with addit ional  runoff f r o m  

Racine  Place and C a s a  Grande Avenue. This combined runoff is conveyed 

approximately 1,300 f e e t  nor th  t o  Kor tsen  Road through a previously r ecommended  

3-101x3 112' conc re t e  box cu lve r t  and drainage channel  t o  t h e  North Branch (see 

Drainage Map 2 and 3). 

Runoff from Drainage  Area  U-3 co l l ec t s  up at Pa rk  Avenue and f lows nor th  t o  cross  

Cottonwood Lane at a dip sec t ion  combining wi th  runoff f rom U-1 and conveyed by 

exist ing V-ditches t o  flow in to  a concre te- l ined  S t a t e  di tch (see Drainage  Map 2). I t  

is recommended a new drainage e a s e m e n t  26 f o o t  wide with channel  be provided f o r  

be tween Cottonwood Lane  and OINei l  Drive in drainage a r e a  U-1 (see Drainage  Map 

2). This new channel  will also convey t h e  runoff f rom drainage a r e a  U-3 t o  t h e  

S t a t e  ditch. The S t a t e  d i tch  c a r r i e s  the  runoff t o  the  North Branch. The S t a t e  

d i tch  currently is sized t o  handle a runoff of approximately 146 cfs. If a Q I O O  
design capaci ty  is t o  be car r ied ,  t h e  channel  will have  t o  be widened a n  addit ional  

four  f ee t .  

All calculat ions for  dra inage  channels  and s t ruc tu re  sizes a r e  t o  be found in t h e  

appendix sect ion of th is  r epor t  (see t h e  Easements ,  Channels  and S t ruc tu re  Summary 

sheet).  



EXISTING MID-CITY RUNOFF WITH RECOMMENDATIONS 

Sta r t ing  with t h e  Dra inage  A r e a  M-2, runoff f lows f rom t h e  in t e r sec t ion  of P e a r t  

Road and S t a t e  R o u t e  84, 9 3  in a nor thwester ly  direct ion,  combining wi th  runoff 

f lows f rom c i ty  s ide s t r e e t s  f lowing t o  t h e  nor th  and nor thwest ,  and  f inal ly o u t l e t s  

at an  existing 2-6'x3'x1801 c o n c r e t e  box cu lve r t  under t h e  Gila Bend Highway just 

east of t he  underpass under t h e  Southern  Pac i f i c  Railroad.  Runoff f rom Drainage  

Area  M-3 is  also conveyed down Florence  Boulevard t o  ou t l e t  at t h e  s a m e  box 

culver t .  The  composi ted  peak  Q I O O  runoff f o r  Dra inage  Areas  M-2 and M-3 equa l s  

346 cfs at t h e  exist ing box culver t .  The  capac i ty  of this  cu lve r t ,  assuming a f low 

veloci ty of 5 fps, is  only 180 cfs .  I t  is recommended t h r e e  addi t ional  ba r r e l s  b e  

added t o  t h e  exist ing cu lve r t  making  i t  a 5-6'x3'x180' conc re t e  box culver t .  

Runoff in Drainage Area  

re tent ion  capaci ty  of 

M-3 is  par t ia l ly  s to red  in P e a r t  Park. The park  h a s  a 

The  s to red  w a t e r  is pumped i n t o  

i .  
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, 

t h e  park a r e a  by and allowed t o  overf low t h e  
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P a rk  o n t o  Florence  Boulevard a f t e r  t h e  ra in  s to rm peak has  passed. I t  i s  

recommended t h a t  a s to rm drain sys t em s t a r t i n g  a t  P e a r t  Park  b e  loca t ed  down 

Florence  Boulevard (see Dra inage  Map 4). This sys tem would b e  sized t o  i n t e r c e p t  

approximately 100 cfs. The  Q peak  runoff f o r  Drainage Area  M-3 i s  140 cfs .  LOO--- -
.-_ .- - - -- --

The  remaining 4 0  c f s  would b e  ca r r i ed  down Florence  Boulevard wi thout  f looding t h e  

s t r e e t .  The  maximum s ize  of mainl ine pipe required t o  convey 100 c f s  a t  

approximately a 0.25 p e r c e n t  s lope  would b e  54 inches a t  t h e  f ina l  c a t c h  basin 

in t e rcep t  point. The  s to rm drain mainl ine approximate ly  3,000 f e e t  in length  would 

have  c a t c h  basins loca ted  a long F lo rence  Boulevard t o  i n t e rcep t  runoff f rom P e a r t  

Park (af te r  t h e  rain s to rm)  a t  Nor th  F lo rence  S t r e e t ,  Four th  S t r e e t ,  Nor th  S a c a t o n  

S t r e e t ,  and North Maricopa S t r e e t .  The  s t o r m  drainage mainl ine would o u t l e t  at t h e  

exist ing 2-6'x3'x180' c o n c r e t e  box cu lve r t  under t h e  Gila Bend Highway. A 

s c h e m a t i c  de ta i l  showing mainl ine pipe s i ze s  and  lengths i s  in t h e  appendix sec t ion  

of th is  repor t  (see P l a t e  4). Continuing o n  f rom t h e  ou t l e t  end  of t h e  proposed 

modified s t ruc tu re  (4-6'x3' c o n c r e t e  box culvert) ,  t h e  composi ted  Q I O O  peak  runoff 

f rom Drainage Areas  M-2 and  M-3 would be  conveyed nor thwest  down F i r s t  S t r e e t .  

A t  t h e  in tersec t ion  of F i r s t  S t r e e t  with Shul tz  S t r e e t ,  t h e  runoff f r o m  Dra inage  

A r e a  M-1 being conveyed down t h e  exis t ing  s t r e e t s  is composi ted  wi th  Dra inage  



A r e a s  M-2 a n d  M-3. The t o t a l  compos i t ed  peak  QIOOrunoff a t  t h i s  point  equals  610  

cfs.  I t  is  r ecommended  a t  t h i s  point  a dra inage  channel  and  e a s e m e n t  6 0  feet wide 

b e  obta ined  t o  convey t h e  runoff down t o  Thornton  Road. T h e r e  a r e  cu r r en t ly  t w o  

exis t ing  36-inch CMP's under  Thornton  Road.  I t  i s  r ecommended  they  b e  r ep l aced  

wi th  3-101x4' c o n c r e t e  box cu lve r t s  t o  adequa te ly  pass t h e  runoff under  Thornton  

Road. T h e  ex is t ing  channel  on  t h e  w e s t  s ide of Thornton  Road  would need  t o  b e  

improved t o  at l ea s t  m a t c h  t h e  60-foot  wide channe l  proposed be tween  F i r s t  S t r e e t  

a n d  Thornton  Road  (see Dra inage  Map 5). T h e  improved channel  would b e  cont inued  

nor thwes ter ly  a long  t h e  nor th  s ide  of t h e  Southern  Pac i f i c  Rai l road  t o  o u t l e t  at 

Concen t r a t i on  Poin t  6 in t h e  Nor th  Branch. Before  t h e  improved channe l  o u t l e t s  a t  

Concen t r a t i on  Poin t  6 in t h e  Nor th  Branch  a n  ex is t ing  ra i l road  spur  blocks t h e  

normal  flow pa th ,  d ive r t s  i t  nor th  a long  t h e  spur  t o  t h e  Maricopa Highway where  i t  

t u rns  back  t o  t h e  w e s t  under  t h e  rai l road spur  through a n  undersized opening 

approximate ly  32 f o o t  wide by one  and  one-half f o o t  high. I t  is  recommended a 3-

lO'x4'x50' c o n c r e t e  box c u l v e r t  b e  l oca t ed  under t h e  spur back  at t h e  point  whe re  

t h e  na tu ra l  wash f low is  d ive r t ed  nor th ,  approximate ly  260 f e e t  south  of t h e  

Maricopa Highway (see Dra inage  Map 6). T h e  ex is t ing  s t r u c t u r e  under  t h e  rai l road 

spur would b e  re ta ined  t o  handle  minor runoffs  f rom t h e  f ields t o  t h e  east and  t h e  

diversion channel  a long  t h e  spur  would b e  f i l led in t o  real ign t h e  wash wi th  t h e  new 

recommended s t ruc tu re .  

,411 ca lcu la t ions  fo r  dra inage  channels  and  s t r u c t u r e  s izing a r e  t o  b e  found in t h e  

appendix s ec t ion  o f  t h i s  r epo r t  (see t h e  Easemen t s ,  Channels  and  S t r u c t u r e  Summary  

Map). 



EXISTING VIP BLVD. RUNOFF CONDITIONS W H  RECOMMENDATIONS 

Exist ing Conditions: Refe r r ing  t o  Drainage Map 6 fo r  t h e  VIP Boulevard a r e a  in t h e  

appendix, exist ing irr igat ion cana l s  in a r e a s  V-1 and  V-3 d iver t  flows f rom t h e  east, 

in a northerly direct ion,  t o  a n  exist ing d i tch  t h a t  flows northwesterly along t h e  

south side of t h e  Southern P a c i f i c  Rai l road tracks. This  d i tch  which ou t l e t s  t o  t h e  

North Branch wash has a n  approximate  capaci ty  of 500 c f s  and will requi re  

increased  capaci ty  t o  adequate ly  convey t h e  peak flow f rom subareas  V-1, V-2 and 

V-3 (see Drainage Map 6). The  exist ing be rms  and cul t iva ted  fields t o  t h e  e a s t  

presently c r e a t e  long lag  t imes  which reduces  t h e  peaking e f f e c t  f rom combined 

t r ibutary  areas.  

Recommendations:  A new lO'x3'x 100' conc re t e  box culver t  is recommended t o  b e  

loca ted  under t h e  Gila Bend Highway at t h e  northwest  co rne r  of t h e  MeridithtBurda 

Western Plant  along t h e  east side of a n  exist ing irr igat ion canal. I t  is recommended 

a new drainage channel  b e  loca ted  approximately one-half mile t o  t h e  north of th is  

s t r u c t u r e  t o  in t e rcep t  runoff f rom drainage a r e a  V-la. North of t h e  Gila Bend 

Highway a new drainage channel  is recommended t o  convey t h e  runoff f rom 

drainage a r e a  V-la north t o  a new 3-lO'x3'x60' C.B.C. loca ted  under t h e  Old 

Varicopa Highway. This sec t ion  of new drainage channel  will also in t e rcep t  runoff  

f rom drainage a r e a  V-lb (see Drainage Map 6). Runoff is then  conveyed t o  the  

northwest  under an  exist ing rai lroad spur through a recommended 3-10'x3'x601 

C.B.C. Runoff would continue t o  t h e  nor thwest  in a n  improved drainage channel  

running along t h e  north side of t h e  Old Maricopa Highway t o  t h e  North Branch. 

T o  drain t r ibutary  a r e a  V-2 a drainage e a s e m e n t  and channel  loca ted  approximately 

400 f e e t  wes t  of VIP Boulevard beginning at t h e  Gila Bend Highway will convey 

runoff northerly t o  t h e  exist ing south side rai lroad di tch.  Runoff f rom a r e a  V-3 may 

be  conveyed in a similar channel  along t h e  east side of Burris Road s t a r t ing  

approximately 1,100 f e e t  north of t h e  Gila Bend Highway (S.R. 287), flowing 

northerly and combining with eas t e rn  flows in t h e  exist ing railroad ditch. Recom-

mended fu tu re  drainage s t ruc tu re  locat ions a r e  shown on Drainage Map 6 along with 

channels. Fo r  recommended s izes  see "Easements,  Channels  and S t ruc tu re  Summary 

Map". I t  is impera t ive  t o  en fo rce  on s i t e  de tent ion  for  any fu tu re  developments  t o  

t h e  east in order  t o  minimize cost ly accomodat ions  for  downstream areas.  



EXISTING RUNOFF FOR RURAL AND SEMI-DEVELOPED AREAS VITH 
RECOMMENDATIONS 

A large  port ion of  t h e  land fal l ing be tween  P e a r t  Road and Cox  Road i s  cu r r en t ly  

fa rmland and beyond t h e  c i ty  limits.  S to rm w a t e r  runoff f rom cu l t i va t ed  f ields i s  

very low and is  t rapped by sma l l  b e r m s  around t h e  lower end  ( the  no r thwes t  

corners).  F a r m e r s  should be  encouraged t o  cont inue  t h e  p rac t i ce  of berming the i r  

f ie lds  ( to  at  leas t  one f o o t  high) t o  p reven t  runoff during peak s t o r m s  and  t o  provide 

a detaining ac t ion  t o  t h e  runoff. I t  is  recommended t h a t  as t h e  farmlands  and  

surrounding undeveloped d e s e r t  a r e a s  b e c o m e  developed,  thereby increasing t h e  

runoff ,  t h e  c i ty  will requi re  those  a r e a s  fal l ing within t h e  c i ty  l imi ts  t o  main ta in  

t o t a l  on-si te  de tent ion  which will no t  be  al lowed t o  combine  with any peak runoff 

occurring.  I t  is  fu r the r  recommended t h a t  a dra inage  ord inance  a g r e e m e n t  b e  made  

with Pinal  County  officials.  This  a g r e e m e n t  should require t h a t  a l l  land outs ide  of 

C a s a  Grande's c i t y  l imi t s  t h a t  con t r ibu te  runoff t o  t h e  Nor th  Branch, main ta in  a n  

on-si te  de tent ion  design so  as no t  t o  increase  o r  adversely d iver t  t h e  runoff. Also, 

t h a t  any  f u t u r e  developments  be  required t o  submit  a drainage study t o  t h e  county 

and c i t y  re f lec t ing  t h e  pre-  and post-development condit ions and  t h e  proposed 

dra inage  design conforming t o  t h e  dra inage  ordinance of t h e  c i t y  and/or  county  fo r  

approval.  

I t  is  recommended t h a t  a dra inage  e a s e m e n t  with channel  b e  placed t o  t h e  east side 

of t h e  fu tu re  a l ignment  of P e a r t  Road be tween  F lo rence  Boulevard and Storey  Road 

(Cottonwood Lane). F ie ld  invest igat ion revealed  an  exist ing dike, perhaps  f rom pas t  

fa rming use, was  loca ted  along th i s  a l ignment  and t h a t  i t  is a lmos t  to ta l ly  e roded 

away.  T o  insure t h a t  f u t u r e  runoff does  not  d iver t  wes t  in to  developed a r e a s  of 

Casa  Grande  t h e  new di tch  and d ike  would cont inue  conveying t h e  flow nor th  t o  

S to rey  Road where  i t  would m a t c h  in to  a n  exist ing maintained d i t ch  running nor th  

along exis t ing  P e a r t  Road t o  e m p t y  i n t o  t h e  Nor th  Branch. 

Runoff  f r o m  Drainage  rea as EA-4 and EA-5 t h a t  i s  n o t  de ta ined  in cu l t iva ted  f ields 

flows nor th  t o  pond agains t  F lorence  Boulevard (see Drainage Map 7). During peak 

f lows t h e  ponding will flow t o  t h e  wes t  ac ros s  P e a r t  Road along F lo rence  Boulevard 

and combine with Drainage Area  U-8. T o  prevent  this ,  i t  is recommended a rel ief  

s t r u c t u r e  of 2-lO'x3'x100+' c o n c r e t e  box cu lve r t  b e  loca ted  under F lo rence  Boule- 



vard on  t h e  east s ide  of P e a r t  Road. This  would aid a s  a f u t u r e  rel ief  point  when 

and  if ex is t ing  farmlands  become  developed. 

A t  t h e  in tersec t ion  of Ear ley  Road wi th  P e a r t  Road,  i t  i s  recommended t h a t  t h e  

roadway grading b e  such as t o  insure t h a t  runoff cont inues  flowing nor th  a long P e a r t  

Road and  does  n o t  combine  with dra inage  a r e a s  t o  t h e  wes t  by turning wes t  o n t o  

Ear ley  Road. New dra inage  e a s e m e n t  with channel  is  recommended along t h e  east 

side of P e a r t  Road be tween  Ear ley  Road and F lo rence  Boulevard (see  Dra inage  Map 

7). South of t h e  in tersec t ion  of Hermosa  Road  with F lo rence  Boulevard, i t  i s  

recommended t h a t  t h e  2-24" C.M.P.s with c o n c r e t e  "L" headwall  under F lo rence  

Boulevard b e  removed and replaced  wi th  2-8'x3'x1001+ c o n c r e t e  box culvert .  This-
s t r u c t u r e  will provide a n  e f f e c t i v e  o u t l e t  for  dra inage  a r e a  EA-3 (see Dra inage  Map 

7). I t  is recommended a be rm t h r e e  foo t  in height  by approximate ly  500 f e e t  in 

length  b e  loca ted  be tween dra inage  a r e a s  EA-5 and  EA-3 a long t h e  wes t  s ide of t h e  

recommended 2-8'x3'x100' c o n c r e t e  box culver t  t o  prevent  runoff f rom flowing w e s t  

and  combining wi th  dra inage  a r e a  EA-5 (see Dra inage  Map 7). 

A t  t h e  s t ruc ture ' s  o u t l e t  end nor th  of F lo rence  Boulevard i t  i s  recommended t h e  

runoff b e  conveyed by a new dra inage  channel  nor th  t o  Cottonwood L a n e  (Storey 

Road). I t  is  recommended at  th is  t i m e  a dip sec t ion  in Cottonwood Lane  be  loca ted  

at t h e  in tersec t ion  with Hermosa  Road. When f u t u r e  development  warrants ,  a new 

2-8'x3'x601 c o n c r e t e  box cu lve r t  would replace  t h e  dip sec t ion  at  Cottonwood Lane. 

Runoff would then  be  conveyed t o  t h e  wes t  in a new drainage channel  a long t h e  

north s ide of Cot tonwood Lane  t o  t h e  in tersec t ion  wi th  P e a r t  Road and then  t o  t h e  

nor th  along t h e  e a s t  s ide of P e a r t  Road in a new improved dra inage  channel  t o  t h e  

in tersec t ion  wi th  Kor tsen  Road (see Dra inage  Map 8). A t  t h i s  t i m e  i t  i s  

recommended a dip sec t ion  in Kor tsen  Road b e  loca ted  at t h e  in tersec t ion  wi th  

P e a r t  Road. When fu tu re  development  warrants ,  a new 4-101x4'x80' c o n c r e t e  box 

cu lve r t  is recommended under Kortsen Road aligned wi th  t h e  new dra inage  channel.  

F rom t h e  s t r u c t u r e  at Kors ten  Road runoff  i s  conveyed by a new drainage channel  t o  

t h e  Nor th  Branch. S e e  "Easements ,  Channels  and  S t r u c t u r e  Summary Map" for  

e a s e m e n t  and channel  sizing. 



EXISTING RUNOFF CONDITIONS FOR THE SOUTHSIDE NEIGHBORHOOD 

C a r t e r  Associates ,  in line wi th  our ag reemen t ,  considered a 50-year e v e n t  f o r  

rainfal l  in t h e  southside neighborhood. In o rde r  t o  ana lyze  various solut ions we  

considered both  a one  hour and a 24 hour s torm.  The  e f f e c t s  of t h e s e  t w o  50-year 

e v e n t s  will b e  discussed l a t e r  in th is  sect ion.  

A t  f i r s t  i t  was  assumed t h a t  t h e  runoff e f f e c t i n g  t h e  southside was  being gene ra t ed  

by t h e  e n t i r e  dra inage  basin shown in P l a t e  No. 5. As  t h e  invest igat ion cont inued i t  

was found t h a t  t h e  drainage cont r ibut ing  t o  flooding is  r e s t r i c t ed  t o  a much smal ler  

a r e a  as shown in P l a t e  No. 6. The  e f f e c t i v e  dra inage  a r e a  is  basical ly l imi ted  t o  

urbanized a r e a s  noted  A, B, C, and D on P l a t e  No. 6. 

T h e  influence of runoff f rom outs ide  t h e  ci ty l imits ,  during a 50-year even t ,  is  

lirnited t o  F lo rence  S t r e e t  be tween  t h e  c i ty  l imi ts  and  P e t e r s  Road.  Dra inage  f rom 

a r e a s  south  and east of t h e  c i ty  is  being e i t h e r  d iver ted  in to  exist ing drainageways 

or  held behind b e r m s  and roadways. No drainage e n t e r s  t h e  southside neighborhood 

f rom nor theas t  of t h e  rai l road t r a c k s  as they  fo rm a ba r r i e r  t o  flow f rom t h a t  

direct ion.  

One c r i t i ca l  a r e a  is  t h e  dra inage  d i t ch  along t h e  south  side of P e t e r s  Road and t h e  

cu lve r t s  t h a t  pass w a t e r  under F lo rence  S t r ee t .  This  d i t ch  s e e m s  t o  b e  adequa te  t o  

d i r e c t  runoff f rom a 50-year e v e n t  on toward  t h e  wes t  pas t  t h e  c i ty  bu t  

ma in tenance  of t h e  d i tch  and cu lve r t s  is  c r i t i ca l  as even  par t ia l  pluggage could 

cause  w a t e r  t o  ove r top  t h e  d i tch  and f low nor th  along F lo rence  S t r e e t  i n to  t h e  

southside neighborhood. 

S to rm wa te r  f rom t h e  local  a r e a  as shown in P l a t e  No. 6, f lows general ly nor thwest .  

50-year s to rm runoff f rom fields surrounding t h e  southside neighborhood will have  

l i t t l e  or  no i m p a c t  on flooding within t h e  c i ty  limits.  S torm w a t e r  runoff f rom 

cul t iva ted  f ie lds  is very  low.. and  is  t rapped by sma l l  b e r m s  which exis ted  around t h e  

lower end of a l l  f ields at t h e  t i m e  of th is  study. F a r m e r s  should be  encourged t o  

cont inue  t h e  p r a c t i c e  of  berming the i r  f ie lds  ( to a t  l ea s t  one  f o o t  high) t o  p reven t  

runoff f rom en te r ing  t h e  ci ty.  Flows f r o m  industr ial  a r e a s  and  f r o m  t h e  



rai lroad t r a c k s  a l so  h a s  l i t t l e  o r  no  impac t  as e a c h  genera l  dra inage  pa th  i s  c u t  off  

by roads o r  s t ruc tu res  c rea t ing  many smal l  re tent ion  basins. 

S torm wa te r  runoff f rom rura l  a r e a s  was e s t ima ted  by Soil Conservation Service  

methods while runoff f rom t h e  urbanized a r e a  was  e s t ima ted  using t h e  ra t ional  

method and assigning values of  runoff coeff ic ients ,  "C1l, cons is tant  with t h e  ADOT 

manual  llHydrologic Design for  Highway Drainage in Arizonatt. In genera l ,  runoff 

f rom a r e a  D, P l a t e  No. 6 ,  makes  i t s  way t o  Florence  S t r e e t  flowing nor th  t o  a 

scupper on t h e  wes t  side of F lorence  S t r e e t  just nor th  of Ash and along a smal l  d i t ch  

on t h e  south side of Third Avenue t o  Mercedes St ree t .  Flow f rom a r e a s  B and  C will 

generally join f low f rom a r e a  D along Mercedes S t r ee t .  Area  A runoff may be  spl i t  

be tween F i r s t  Avenue and Main Avenue. Flows f rom al l  a r e a s  join toge the r  a t  Main 

and Mercedes and then  pond in an  a r e a  bounded by t h e  crown of Main Avenue, t h e  

a r e a  around Mercedes S t r e e t  and a n  access road in to  a n  industrial s i t e  a t  t h e  cu rve  

in t h e  west  end o f  Main near  i t s  in tesec t ion  with S t a t e  Highway 84. This  ponding is 

identif ied as a 100-year flood zone by t h e  Federa l  Insurance Administrat ion on the i r  

Flood Insurance R a t e  Map (FIRM) for  Casa  Crande.  Interviews with local  res idents  

indica te  t h a t  flooding does  occur  in a n  a r e a  approximately outlined on t h e  FIRM 

map. Mr. Dewey Powell,  opera tor  of a f eed  s t o r e  at t h e  southeas tern  end  of t h e  

flood zone, noted  t o  t h e  study t e a m  t h a t  his s to re  has  been to ta l ly  surrounded by 

water  but  maximum high wa te r  t o  d a t e  has  been about  3-4 inches below t h e  floor 

level. This  flood e levat ion  inundates a portion of t h e  in tersec t ion  of Mercedes 

S t r e e t  and Main venue and total ly submerges a portion of Mercedes and F i r s t  

Avenue. 

Alternatives Investigation. A t  th is  t i m e  al l  s to rm wa te r  runoff f rom t h e  southside 

neighborhood is  car r ied  in t h e  s t r e e t s  or  in s t r e e t  side d i tches  o r  depressions. As  

runoff approaches  t h e  ponding a r e a  nor thwest  of t h e  in tersec t ion  of Mercedes S t r e e t  

and Main Avenue i t  is car r ied  in Mercedes S t r ee t ,  F i r s t  Avenue and along a 

depression on t h e  south s ide  of Main Avenue. 

Area  D f rom P l a t e  No. 6 c a n  car ry  50-year one-hour o r  24-hour even t  runoff in 

exist ing improved s t r ee t s .  Existing s t r e e t s  in a r e a s  A, B, and C a r e  not  adequa te  t o  

ca r ry  any 50-year s torm.  Various a l t e rna t ives  were  analyzed t o  reduce  o r  p reven t  

these  s t r e e t s  f rom submerging including: s to rm drains; improved s t r ee t s ,  both 

s tandard  and inver ted  crowns; and d i f f e ren t  flow paths  through dra inage  channels. 



Storm drains, if s e l ec t ed ,  would b e  required a long Main Avenue,  F i r s t ,  Second and  

Third Avenues, and  F lo rence  and Mercedes S t r ee t s .  T o  provide a minimum dra inage  

outfal l ,  a la rge  and deep  (10 t o  15  f e e t )  r e t en t ion  basin would b e  needed. 

If runoff is t o  b e  ca r r i ed  within t h e  s t r e e t s  t hen  a l l  s t r e e t s  nor thwest  o f  F lo rence  

S t r e e t  will requi re  improvement  wi th  a combinat ion  of s t anda rd  and inver ted  c rown  

sections. 

T h e  runoff loading on s to rm drains o r  s t r e e t s  could b e  minimized by rout ing  s o m e  

w a t e r  through new channels. Runoff f rom a r e a  D might  b e  routed  a long t h e  sou th  

s ide  of Third Avenue o r  in a n  inver ted  crown of Third Avenue, and  channeled  across  

a f a r m  lot  nor thwest  of Mercedes and in to  t h e  exist ing ponding a r e a  o r  t o  a new 

re tent ion  basin. An a l t e r n a t e  rou te  would b e  t o  recons t ruc t  a portion of Ash S t r e e t  

wes t  of F lo rence  S t r e e t  t o  allow w a t e r  f rom a r e a  D t o  bypass t h e  C i ty  by eventua l ly  

flowing in to  t h e  road d i t ch  along t h e  south side of S t a t e  R o u t e  84. th i s  a l t e r n a t e  

would requi re  more  cons t ruc t ion  bu t  would r educe  t h e  s i ze  of t h e  required rentenion  

basin. Runoff  t ravel l ing nor thwest  along Second Avenue could also b e  d i rec ted  

across  Mercedes S t r e e t ,  through a channel  along t h e  no r theas t  end  of t h e  s a m e  f a rm 

lo t  and in to  a n  exist ing o r  new holding area .  

Disposal of runoff  was  considered by cons t ruc t ion  of a new re tent ion  basin near  t h e  

exist ing ponding a r e a  (see P l a t e  No. 6).  Ul t ima te  disposal of w a t e r  by way of dry  

wells  and evaporat ion,  by inver ted  siphon t o  downstream a reas ,  and by pumping was  

considered.  

A l t e rna t ives  Analysis. T h e  use of s to rm dra ins  was  r e j ec t ed  ea r ly  in t h e  s tudy 

process due  t o  t h e  very  f l a t  slopes found in t h e  southside neighborhood. S to rm 

drains would b e  very  expensive and would requi re  a very deep  r e t en t ion  basin t o  

al low a n  ou t f a l l  deep  enough t o  give t h e  conduits  adequa te  slope. 

Standard crown s t r e e t s  32 f e e t  wide with 4-inch roll cu rbs  would handle runoff in 

t h e  higher port ions of a r e a s  A, B, and C ,  bu t  would be  submerged at l ea s t  by 

Sacaton.  If 7-inch ve r t i ca l  cu rbs  were  used, submergence  would st i l l  occu r  by abou t  

Ka the r ine  S t r ee t .  Inver ted  crown sec t ions  a long F i r s t ,  Second and Third Avenues 

and  Mercedes S t r e e t  would ca r ry  a SO-year e v e n t  bu t  submergence  would st i l l  occu r  

along Mercedes near  t h e  in tersec t ion  of F i r s t  and Main Avenues. 



Routing runoff  f rom a r e a  D, e i the r  along Third Avenue, across  t h e  southwest  s ide of 

a n  exist ing f a r m  lo t  and in to  a re tent ion  a r e a ,  o r  along a recons t ruc ted  Ash S t r e e t  

wes t  of F lorence  S t r e e t ,  would rel ieve Mercedes S t r e e t  and Main Avenue of a g r e a t  

deal  of t he i r  runoff load, and would allow t h e  construct ion of s tandard  s t r e e t  

sec t ions  in a l l  bu t  Mercedes S t r e e t  and F i r s t  Avenue. Direc t ing  wa te r  f rom Second 

Avenue across  Mercedes S t r e e t  and into a drainage channel  crossing a n  exist ing 

f a r m  lo t  would fu r the r  lessen t h e  i m p a c t  of runoff on t h e  in tersec t ion  of Mercedes 

and Main, but  as Mercedes  is capable  of handling a r e a  A, B, and C runoff a s  a n  

inver ted  crown sec t ion  th i s  addit ional  channel  o f f e r s  l i t t l e  added advantage.  

As no easy  drainage ou t l e t  f rom t h e  southside neighborhood ex i s t s  t h e  cons t ruc t ion  

of a re tent ion  basin t o  reduce  ponding along Main Avenue and Mercedes S t r e e t  is 

needed. Ul t imate  drainage f rom th is  basin can  b e  accomplished in t w o  ways: dry 
wells plus evaporat ion or  pumping. The  use of inver ted  syphons was considered b u t  

t h e r e  is no reasonable ou t l e t  due t o  t h e  f la tness  of t h e  area .  F o r  th is  reason, a n  

inver ted  syphon was  rejected.  

The  remaining methods  were  evaluated  for  both cos t  and  convenience. 

A pumping sys tem will e m p t y  t h e  re tent ion  basin more  quickly than  dry wells bu t  

has  t w o  disadvantages. If wa te r  from t h e  southside is pumped under t h e  railroad 

t r acks  t o  t h e  main p a r t  of town i t  will have  t o  be  pumped slowly t o  avoid increasing 

t h e  peak runoff and possible flooding on t h e  nor th  side. Disposing of s to rm wa te r  in 

th i s  manner would require only a small  pump but  tunneling under t h e  rai lroad would 

be fairly expensive. Obtaining permi ts  t o  tunnel  under t h e  rai lroad will also be  a 

long process requiring 6 t o  9 months  before construct ion could begin. Discharging 

wa te r  t o  o ther  a r e a s  such as t h e  road di tch along S t a t e  Highway 84 o r  t o  t h e  

Highway 84 rai lroad underpass would require t h e  approval  of ADOT plus t h e  

underpass pumps were designed for  a ce r t a in  volume of runoff and may not  b e  

capable  of handling addit ional  water .  Tunneling under t h e  railroad and possibly 

south Main Avenue, depending on t h e  pipeline rou te  se lec ted ,  would a lso  be  required 

for  disposal t o  e i the r  location. 

The  use of dry wells will allow t h e  disposal of s to rm wa te r  without  moving i t  t o  

another  location, requires l i t t l e  maintenance  and is about  t h e  s a m e  pr ice  as a 



pumping system. Disadvantages  assoc ia ted  wi th  dry wells a r e  t h a t  they  a r e  fair ly 

slow in draining re tent ion  basins, t hey  may eventua l ly  plug requiring recons t ruc t ion  

and  requi re  pe rmi t s  f rom t h e  D e p a r t m e n t  of Hea l th  Serv ices  (ADHS) t o  install .  T h e  

pe rmi t t i ng  process  may b e  comple t ed  in a b o u t  t h r e e  months  following submission of  

a comple t e  application. O n e  possible problem wi th  t h e  dry well  pe rmi t t i ng  process  

is t h e  ex i s t ence  of industr ial  o r  agr icu l tura l  businesses in t h e  area .  ADHS will no t  

al low disposal by dry well if hazardous  ma te r i a l s  may b e  present  in s t o r m  w a t e r  

runoff.  Requ i r emen t s  for  proper  pro tec t ion  of t h e  dry wells  may b e  ins t i tu ted  by 

t h e  C i ty ,  bu t  recommendat ions  for  such pro tec t ions  a r e  beyond t h e  scope of t h i s  

study. 

Southside Neighborhood Recommendations.  Based on t h e  analysis  of a l t e rna t ives  

t h e  following recommendat ions  a r e  made.  

A s  t h e  recons t ruc t ion  of some  s t r e e t s  in t h e  southside neighborhood i s  planned w e  

recommend t h a t  w a t e r  f rom a r e a  D be  d i rec ted  a long it's exist ing pa th  as f a r  as 

Mercedes S t r e e t  and  then  through a new channel  t o  t h e  proposed r e t en t ion  area .  T o  

al low smooth  flow and t o  minimize pluggage w e  recommend t h a t  t h e  exis t ing  

scupper  along t h e  wes t  s ide  of F lorence  S t r e e t  b e  removed and a depressed sidewalk 

be  cons t ruc ted .  This  work could b e  accomplished by C i ty  c r e w s  at minimal cos t .  

An inver ted  crown sec t ion  (see ske tch  in appendix) should b e  ut i l ized when Third 

Avenue is rebuilt .  p he e s t i m a t e d  c o s t  t o  r econs t ruc t  'Third Avenue f r o m  Florence  t o  

Mercedes, as a 32-foot  wide, inver ted  crown s t r e e t  with ve r t i ca l  c u r b  and g u t t e r  i s  

$1 12,300. 

Conversat ions with C i ty  s t a f f  indica tes  t h e r e  a r e  no  plans t o  recons t ruc t  Main 

Avenue a t  th i s  t ime.  T o  reduce  t h e  amoun t  of w a t e r  flowing along Main, i t  i s  

recommended t h a t  F i r s t  Avenue and Second Avenue be  cons t ruc t ed  as inver ted  

crown s t r e e t s  and t h a t  Washington, Saca ton  and Ka the r ine  S t r e e t s  b e  recons t ruc ted  

as s tandard  crown s t r e e t s  and be  graded,  a s  much as topography will allow, t o  flow 

toward  F i r s t  o r  Second Avenue. 

As  Mercedes is, and  will cont inue  t o  be ,  a major  dra inage  way, i t  a l so  should be  

recons t ruc ted  as a n  inver ted  crown s t r ee t .  The  e s t i m a t e  of probable c o s t  for  t h e  

recons t ruc t ion  of a l l  s t r e e t s  mentioned above,  e x c e p t  Third Avenue, i s  $465,300. 



A s  an inver ted  crown s t r e e t  32 f e e t  wide, Mercedes  would be  capab le  of ca r ry ing  a 

50-year, one-hour s torm.  Since Main Avenue will no t  be  r econs t ruc t ed  a t  th i s  t i m e ,  

however,  w a t e r  f lowing down Mercedes  will b e  fo rced  t o  turn  wes t  at Main. A 50- 

year ,  24-hour e v e n t  flowing f rom a r e a s  A, B, C and D could cause  a problem at t h a t  

intersect ion.  T o  minimize this ,  we  r ecommend  t h a t  a dra inage  e a s e m e n t  b e  

obta ined  and  a channel  cons t ruc t ed  t o  ca r ry  w a t e r  wes tward  f rom t h e  in tersec t ion  

of  Thi rd  Avenue and Mercedes  a long t h e  e d g e  of a n  exis t ing  f ield,  turn ing  nor th  and 

empty ing  in to  a proposed re tent ion  basin as shown in P l a t e  No. 6. 

T h e  present  ponding around t h e  in tersec t ion  of Main and Mercedes and  a long Main 

Avenue wes tward  can  b e  e l iminated  during a 50-year, one-hour e v e n t  and minimized 

during 50-year, 24-hour and  g r e a t e r  e v e n t s  by t h e  cons t ruc t ion  of a r e t en t ion  basin 

on wha t  is now vacan t  land, as shown in P l a t e  No. 6. A basin wi th  gradually sloping 

sides and a maximum w a t e r  dep th  of abou t  f ive f e e t  re ta in ing  a 50-year ,  one-hour 

e v e n t  would cos t  abou t  $107,500. This  basin would b e  capable  of re ta in ing  abou t  12 

a c r e - f e e t  of w a t e r  and would f i t  within t h e  boundary of t h e  exis t ing  vacan t  land 

nor th  of Mercedes and wes t  of  Main Avenue. A 50-year, 24-hour e v e n t  would 

requi re  abou t  22  a c r e - f e e t  of  s to rage  necess i ta t ing  e i t h e r  a much deeper  basin, 

which is not  recommended,  o r  considerably m o r e  land a r e a ,  which may not  b e  

readily available. 

As  Main Avenue i s  not  scheduled for  improvement  i t  is recommended t h a t  a well 

defined channel  b e  provided a long t h e  south side of Main f rom Mercedes t o  t h e  

recommended r e t en t ion  basin and be tween Mercedes and Sacaton ,  t o  as g r e a t  a n  

e x t e n t  as possible, t o  main ta in  a n  unobs t ruc ted  flow p a t h  f o r  w a t e r  flowing toward  

t h e  recommended basin. 

U l t ima te  disposal of w a t e r  f rom t h e  proposed re tent ion  basin by way of dry wells is 

recommended.  A 50-year, one-hour e v e n t  can  be  drained away  in 48 hours o r  less  by 

t h e  use of f ive  50-foot  deep  dry  wells. T h e  e s t i m a t e d  cos t  for  t h e  dry wells i s  

$24,000, compared  t o  abou t  $23,800 for  a pumping system. T o  minimize rapid 

plugging of a sys t em of dry wells, i t  i s  recommended t h a t  t h e  proposed r e t en t ion  

basin b e  seeded t o  help t r a p  si l t  and organic  mater ia l s .  



The t o t a l  c o s t  fo r  a l l  recommended improvemen t s  t o  t h e  Southside Neighborhood 

Drainage Sys tem is $709,100, which includes a 20 pe rcen t  contingency t o  c o v e r  

unknown variables,  engineering,  and  adminis t ra t ive  costs.  Land acquisi t ion costs a r e  

not  included. 



SUGGESTED DRA:[NAGE ORDINANCE FOR CITY OF CASA GRANDE 

T h e  following amendment s  and addit ions a r e  recommended t o  b e  added t o  Ordinance 

No. 609.1, a n  ordinance  of t h e  Council  o f  t h e  Ci ty  of C a s a  Grande,  Arizona, 

pertaining t o  Flood Damage  Prevention.  

I t  is recommended Chap te r  17, Flood Damage  Prevent ion  b e  amended to include 

under Ar t i c l e  17-2 Definitions, t h e  following additions: 

"Base flood wa te r  su r face  elevation" means  t h e  following: 

1. In Regulatory Floodways t h a t  l ie  within a r e a s  designated on t h e  FIRM'S 

as Flood Hazard  Zones AH and A1 through A30, t h e  base  flood w a t e r  s u r f a c e  

e levat ions  shall  b e  those  e levat ions  shown on  t h e  FIRM's fo r  t h e  floodways; however, 

when t h e  C i ty  de te rmines  t h a t  i t  has  m o r e  a c c u r a t e  base  flood w a t e r  su r face  

e levat ion  d a t a  than  t h e  d a t a  shown on t h e  FIRM's, t h e  m o r e  a c c u r a t e  d a t a  shall  b e  

used. 

2. In a Regula tory  Floodway outs ide  the  a r e a s  identif ied as Flood Hazard  

Zones  AH and A1 through A30, t h e  b a s e  flood w a t e r  su r face  e levat ions  shall  b e  

those  de termined by floodplain del ineat ion accomplished in accordance  with c r i t e r i a  

established by t h e  Arizona S t a t e  Direc tor  of Water  Resources. 

3. For  those  a r e a s  of t h e  Ci ty  which a r e  not  within a Regula tory  Floodway, 

t h e  base  flood w a t e r  s u r f a c e  e levat ions  shall  b e  those  which a r e  established by a 

dra inage  repor t  submit ted  in accordance  with t h e  City's requirements.  

T o  t h e  defini t ion of "Base Flood" worded: 

"Base flood" means  t h e  flood having a one  pe rcen t  c h a n c e  of being equalled o r  

exceeded in any given year.  

add t h e  sentence:  This  i s  a l so  ca l led  a "one-hundred yea r  flood". 



Add a f t e r  the  definition for  Flood Insurance R a t e  Map (FIRM) t h e  following 

additional defini t ions addressing t h e  various flood hazard  zones: 

"Flood Hazard Zones A, AO, AH, or  A1 through A30" a r e  t h e  a r e a s  on a FIRM 

which t h e  Federa l  Government has  determined will b e  inundated during a one-

hundred-year flood. These  a r e a s  a r e  called, collectively, "Special Flood Hazard 

Areas." 

"Flood Hazard Zone B" is an  a r e a  on a FIRM which is outside t h e  special  flood 

hazard areas ,  but  i s  subjec t  t o  inundation during a five-hundred-year flood. 

"Flood Hazard  Zone C" is  a n  a r e a  on a FIRM which is outside both t h e  special  

flood hazard  a r e a s  and t h e  Zone B areas. I t  is  described a s  a n  a r e a  of  minimal flood 

hazard. 

"Flood Hazard Zone D" is an  a r e a  on a FIRM which has  undetermined but  

possible flooding hazards. 

I t  is  recommended Art ic le  17-3 Genera l  Provisions add a sect ion  identified a s  

Section 17-3-1 1 Intergovernmental  Agreements. This would require  renumbering t h e  

existing Section 17-3-1 1 Severability t o  b e  identified a s  Section 17-3-12 

Severability. 

The  suggested wording for  t h e  new Section 17-3-1 1 Intergovernmental  Agreements  

would be: 

Sect ion  17-3-1 1 Intergovernmental  Agreements  

With t h e  concurrence  of t h e  C i ty  Council, t h e  Mayor shall b e  authorized 

t o  e n t e r  into ag reements  be tween t h e  City and o the r  political subdivisions, county, 

and S t a t e  agencies t o  coordinate  floodplain management. 

I t  is  recommended Art ic le  17-4 Establishment of Development Permit ,  modify 

Section 17-4-1 t o  be  expanded a s  follows: 

Section 17-4-1 Establishment of Development Pe rmi t  



A development Permi t  shall b e  obtained before construction or development 

begins within any a r e a  of special flood hazard established in Subsection 17-3.2. 

Applications for  a Development Permi t  shall be  made on forms furnished by t h e  

Floodplain Administrator and may include, but not be  limited to: plans in duplicate 

drawn t o  scale  showing t he  nature, location, dimensions, and elevation of t h e  a r ea  in 
question; existing or  proposed structures,  fill, s torage of materials, drainage 

facilities, and t h e  location of t he  foregoing. 

Reports, construction plans, and other da t a  submitted in support of an application 

for a permit  shall comply with t he  following criteria: 

1. DRAINAGE REPORTS 

When a drainage report is required, i t  must b e  prepared and sealed by a 

civil engineer registered a s  a professional engineer in t h e  S t a t e  of Arizona, and i t  

must b e  prepared in accordance with t he  cr i ter ia  established by the  City. The 

purpose of t h e  report  is t o  analyze t h e  e f f ec t  t ha t  a proposed development would 

have upon the  rainfall runoff in t h e  vicinity of t he  development, t o  provide da t a  t o  

insure t ha t  t h e  development is designed t o  b e  protected from flooding, and t o  

provide da t a  supporting t he  design of facilities t o  be  constructed for the  

management of rainfall runoff. Each drainage report  must consider rainfall runoff 

f rom storms with a return frequency up t o  and and including a 100-year storm. The 

complexity of t he  report  depends upon t h e  nature  of t h e  development and t he  s i t e  on 

which t h e  development will occur. A drainage report  shall b e  submitted by an 

applicant requesting one  of t h e  following: 

a. Approval of a subdivision pla t  or a horizontal regime. 

b. A permit  for grading, unless the  requirement is waived by the  

Floodplain Administrator. 

c. A permi t  t o  construct  right-of-way improvements. 

d. A permit  t o  construct  any structure. 



2. DRAINAGE PATTERNS 

Rainfall runoff from s torms of a l l  return frequencies should e n t e r  and 

depar t  f rom property a f t e r  its development in substantially t h e  s a m e  manner as 
under pre-development conditions. Any proposals t o  modify drainage pat terns  must 

b e  fully justified by engineering d a t a  which shall demonstra te  to t h e  Floodplain 

Administrator t h a t  hazards t o  life and property will not  be  increased by the  

proposed modifications. Proposed modifications a r e  a s  such t h a t  they will not  a l t e r  

a Floodway in a manner which will ra ise  t h e  es t imated base flood water  surface  

elevation or will increase  flooding hazards upstream or downstream of t h e  a l tered 

portion of t h e  f loodway. 

3. STREET CROSSINGS AT NATURAL O R  MAN-MADE DRAINAGE 

CHANNELS 

a. The crossing s t ruc tu re  requirements listed below will normally 

apply; however, t h e  engineer may depar t  f rom these  requirements if h e  c a n  

demonstra te  t o  t h e  Floodplain Administrator's satisfaction t h a t  they a r e  

inappropriate because of t h e  type of development or t h e  na tu re  of t h e  ter ra in  or 

natural  a r e a  development requirements would be  violated. In e x t r e m e  cases, i t  may 

b e  necessary t o  allow for  t h e  e n t i r e  channel flow t o  pass over t h e  road. 

(1) Local and minor collector s t r e e t s  shall have a culver t  or 

bridge which i s  capable  of carrying all  of t h e  peak flow of runoff f rom a two-year-

frequency s to rm beneath t h e  roadway and which is also capable of carrying enough 

of t h e  peak flow of runoff f rom a ten-year-frequency s torm beneath t h e  roads so 
t h a t  t h e  portion of t h e  flow over the  road is no more than six inches deep. 

(2) Major collector and major or minor ar ter ia l  s t r e e t s  shall have 

a culver t  o r  bridge which i s  capable  of carrying a l l  of t h e  peak flow of runoff f rom a 

10-year-frequency s torm beneath t h e  roadway and which is a lso  capable of carrying 

enough of t h e  peak flow of runoff f rom a 25-year-frequency s torm so  t h a t  t h e  

portion of t h e  flow over t h e  road is no more than six inches deep. 

(3) Watercourse crossings for  roads shall b e  designed so .that all 

lots and s t ructures  within a development will b e  accessible f rom t h e  boundary of 



t h a t  development by at least one route  during t he  period of peak flow of runoff from 

a 100-year-frequency storm. The boundary shall include any adjacent s t ree t  or 

streets. Accessibility will be  considered t o  exist if it can  be  demonstrated by t he  

engineer t ha t  at t h e  t ime  of t h e  peak flow t h e  depth of flow over t h e  road will b e  no 

greater  than one foot. 

b. Regardless of t h e  s ize  of t he  culvert  or bridge, t he  s t r e e t  crossing 

should be  designed t o  convey t h e  100-year storm runoff flow under and/or over t h e  

road t o  the  a r ea  downstream of t he  crossing t o  which t h e  flow would have gone in 

t h e  absence of t h e  s t r e e t  crossing. The construction of a channel crossing must not 

cause t he  diversion of drainage flows except  when t ha t  diversion is par t  of an 

approved plan for  modification of drainage patterns. 

STREETS AS WATER CARRIERS 

It  i s  expected t ha t  s t r e e t s  will carry  water  from adjacent property and 

from local areas, but they a r e  not  t o  b e  used as major water  carr iers  in lieu of 

natural  washes or man-made channels. The maximum depth for water  flowing in any 

s t ree t  shall b e  8 inches during t h e  peak runoff from a 100-year-frequency storm. 

The above requirements imply t ha t  in some cases water  may flow deeper than a 

normal vertical  curb height and may flow for a short  distance over sidewalk or other 

back-of-curb areas, but t he  flow of t he  water  shall always be  confined t o  the  road 

right-of-way or t o  drainage easements. Particular c a r e  must b e  taken in s t ree t  sag 

locations t o  insure t ha t  these  requirements a r e  met. Catch basins, scuppers, or 

similar facilities, . together  with t h e  necessary channels, must be  provided at 

appropriate locations t o  remove water  flowing in t he  s t ree t s  so as not t o  exceed t he  

above described depth limit. 

DESIGN PROCEDURES AND CRITERIA 

The design procedures and c r i t e r ia  t o  b e  used shall be in accordance with 

those prepared and published by t he  City of Casa Grande. 



6. LOWEST FLOOR ELEVATIONS IN RESIDENTIAL STRUCTURES 

a. In Regulatory Floodways and in Flood Hazard  Zone A, a new 

residential  s t ruc tu re  o r  t h e  subs tant ia l  improvement  of a n  exist ing residential  

s t ruc tu re  shall  have  i t s  lowest  floor const ructed  at a n  e levat ion  which is at leas t  o n e  

foot  above t h e  base  flood wa te r  su r face  e levat ion  in t h e  vicinity of t h e  proposed 

construction site. 

b. In Flood Hazard  Zone AO, a new residential  s t ruc tu re  or  t h e  

substantial  improvement  of a n  exist ing residential  s t ruc tu re  shall have  i t s  lowest  

floor const ructed  at a n  e levat ion  which is at leas t  one  foo t  above t h e  elevation 

determined by finding t h e  e levat ion  of t h e  highest  na tura l  ground ad jacen t  t o  where  

t h e  s t ruc tu re  will b e  located  and adding to t h a t  e levat ion  t h e  depth number 

specif ied on  t h e  FIRM f o r  t h a t  A 0  Zone. 

c. In a r e a s  designated as Flood Hazard  Zones B, C, and D on t h e  

FIRM'S which a r e  no t  in  a Regulatory Floodway, a new residential  s t ruc tu re  (single- 

or  multi-family) shall b e  const ructed  according t o  one  of t h e  t w o  following 

requirements,  e x c e p t  when t h e  conditions in subparagraph e., below, apply: 

(1) T h e  lowest  floor shall b e  const ructed  at an  elevation which is 

at o r  above t h e  base flood wa te r  su r face  elevation. 

( 2 )  T h e  lowest  floor may  b e  const ructed  below t h e  base  flood 

w a t e r  su r face  elevation,  bu t  flood proofing shall  b e  provided fo r  t h e  s t r u c t u r e  t o  a n  

e levat ion  which is a t  leas t  o n e  foot  above t h e  base  flood wa te r  su r face  elevation. 

d. In Flood Hazard  Zones  B, C, and D, those  single-family residential  

s t ruc tu res  which a r e  t o  b e  built without a basement  and located  at a s i t e  which t h e  

Floodplain Administrator  has  determined will not  b e  in t h e  vicinity of a watercourse  

in which t h e  f low of rainfal l  runoff might  b e  hazardous t o  t h e  s t ruc tu re  o r  i t s  

occupants, t h e  e levat ion  of t h e  lowest floor may b e  established by one  of t h e  

methods  described in  t h e  following subparagraphs. 

(1) If t h e  s t ruc tu re  i s  to b e  located  in Flood Hazard Zone B, t h e  

lowest floor may b e  set at  a n  elevation which i s  14 inches above t h e  high point of 



the  natural  ground within t h e  a r e a  bound by a 10-foot perimeter offset  from the  

structure. 

(2) If the  s t ructure  is t o  be  located in Flood Hazard Zone C or  D, 

t he  lowest floor may b e  set at a n  elevation which is 12 inches above t h e  high point 

of the  natural  ground within t he  a rea  bound by a 10-foot perimeter offset  from the  

structure. 

(3) The floor elevation($ chosen for  the  residence may be  

indicated on a topographic plan of t he  building s i t e  parcel  which shows t h e  

construction pad s i t e  and any grading proposed on the  parcel. This plan must be  

prepared and sealed by a civil engineer or archi tect  registered a s  a professional 

engineer or archi tect  in t h e  S t a t e  of Arizona. The floor elevation(s) indicated on 

t h e  plan a r e  t o  b e  elevations considered by t h e  engineer or archi tect  sufficiently 

high t o  provide protection in the  event of flooding caused by a 100-year storm. 

e. A residential s t ructure  t o  be  built adjacent t o  but not within a 

Regulatory Floodway t h a t  will have i t s  lowest floor at an  elevation lower than one 

foot above t he  base flood water  surface elevation in t he  adjacent Regulatory 

Floodway must be flood proofed t o  a n  elevation at leas t  2.5 feet above t he  base 

flood water surf ace elevation. 

f. In 'Regulatory Floodways and in Flood Hazard Zones A 0  and A, a 

depressed floor a r ea  shall b e  the  lowest floor unless the re  is an  a rea  in t h e  s t ructure  

with a lower floor, such a s  a basement. 

g. In a reas  designated as Flood Hazard Zones B, C, or D on t h e  FIRM'S 

which a r e  not in a Regulatory Floodway, a depressed floor a r ea  does not  have t o  b e  

considered a s  t he  lowest floor if the re  is no door opening directly t o  the  outside 

which could admit  flood water  in to  t he  depressed floor a rea  and if t h e  depressed 

a rea  walls and floor a r e  sealed t o  prevent the  infiltration of water  into t he  

depressed area. 



7. LOWEST FLOOR ELEVATIONS IN NON-RESIDENTIAL STRUCTURES 

a. In Regulatory Floodways and in Flood Hazard Zone A, a new 

nonresidential s t ruc tu re  or t h e  substantial  improvement of a n  existing non-

residential s t ructure  shall b e  constructed according to one of t h e  two  following 

requirements: 

( I )  The  lowest floor shall b e  constructed at an elevation which is 

at  leas t  one foot  above t h e  base  flood water  surface  elevation in t h e  vicinity of t h e  

proposed construction site. 

(2) The lowest floor may be  constructed below a n  elevation 

which is one foot  above t h e  base  flood water  surface  elevation, but flood proofing 

shall b e  provided for t h e  s t ructure  to a n  elevation which is at least  one foot  above 

t h e  base flood water  surface  elevation. 

b. In Flood Hazard Zone AO, a new non-residential s t ructure  or t h e  

substantial improvement of  a n  existing non-residential s t ructure  shall b e  

constructed according to one of t h e  t w o  following requirements: 

(1) T h e  lowest floor shall b e  constructed at an elevation which is 

at leas t  one foot  above t h e  elevation determined by finding t h e  elevation of t h e  

highest natura l  ground adjacent t o  where t h e  s t ruc tu re  will b e  located and adding t o  

t h a t  elevation t h e  depth number specified on t h e  FIRM for t h a t  A 0  Zone. 

(2) The  lowest floor may b e  constructed below t h e  minimum 

lowest floor elevation specified in subparagraph (I), above, but  floodproofing shall 

b e  provided for t h e  s t ruc tu re  t o  a n  elevation which is  at least  as high as t h e  

minimum lowest floor elevation determined by t h e  method in subparagraph (11, 

above. 

c. In areas-  designated as Flood Hazard Zones B, C, and D on t h e  

FIRM'S which a r e  not in a Regulatory Floodway, a new non-residential s t ructure  or 

t h e  substantial improvement of a n  existing non-residential s t ructure  shall b e  

constructed according t o  one of t h e  two  following requirements: 



(1) The lowest floor shall be  constructed at a n  elevation which is 

at or above t h e  base  flood water  surface  elevation. 

(2) The  lowest floor may b e  constructed below t h e  elevation of 

t h e  base flood water  su r face  elevation bu t  floodproofing shall b e  provided for t h e  

s t ructure  t o  an elevation which is at leas t  as high as t h e  base flood water surface 

elevation. 

8. MOBILE HOMES AND MOBILE HOME PARKS 

a. The new installation of a mobile home in a n  a r e a  other than a 

mobile home park, t h e  construction of a new mobile home park, or t h e  enlargement 

of an  existing mobile home park within a Regulatory Floodway is  prohibited. 

b. The  new installation of a mobile home or t h e  replacement of a n  

existing mobile home outside t h e  Special Flood Hazard Areas  must b e  done in a 

manner t h a t  assures t h a t  t h e  mobile home is anchored t o  t h e  e a r t h  so as t o  prevent 

flotation, collapse, or l a te ra l  movement in t h e  even t  of flooding. 

c. A mobile home t o  b e  installed in a new location or as a 

replacement for a n  existing mobile home in Flood Hazard Zones A and AO, and a 

mobile home t o  b e  installed as a replacement for a n  existing mobile home located 

within a Regulatory Floodway shall b e  anchored t o  resist  flotation, collapse, o r  

la tera l  movement by providing over-the-top and f r a m e  t i e s  t o  ground anchors. The  

following specific requirements must b e  met: 

(1) Over-the-top t ies  must b e  provided at each of t h e  four 

corners of t h e  mobile home. Mobile homes 50 f e e t  or more in length must  have two  

additional over-the-top t i e s  per side at in termediate  locations, and mobile homes 

less than 50 f e e t  in length require only one additional over-the-top t i e  per side. 

(2) F r a m e  t i e s  must b e  provided a t  each  of t h e  four corners of 

t h e  mobile home. Mobile homes 50 f e e t  or more in length must  have five additional 

f r a m e  t i e s  per side, and mobile homes less than 50 f e e t  in length must have four 

additional f r a m e  t ies  per side. 



(3) All  components of t he  anchoring system must b e  capable of 

resisting forces  of at least  4,800 pounds. 

(4) Any additions t o  a mobile home must be  similarly anchored. 

d. The owners of mobile home parks t h a t  a r e  located within Special 

Flood Hazard Areas shall have evacuation plans prepared indicating a l t e rna te  

vehicular access and escape routes. These plans shall be filed with t h e  S t a t e  

Disaster Preparedness Off ice  and with the  City's Field Services Director. 

e. If an  existing mobile home park with a Regulatory Floodway must 

undergo repair, reconstruction, o r  improvement of t h e  streets,  utility systems and 

pads at a cost  which equals or exceeds 50% of the  value of t h e  s t reets ,  utility 

systems and pads before t h e  repair, reconstructions, o r  improvement has 

commenced, t he  following requirements must b e  met: 

(1) The  s tands  or lots must be elevated on compacted fill or  on 

pilings so  t h a t  t he  lowest floor of each mobile home will b e  at or  above an  elevation 

which is one foot above t h e  base  flood water  surface elevation. 

(2) Adequate surface drainage and access for a hauler must b e  

provided. 

(3) If the  stands a r e  elevated on pilings, the  lots must be  large 

enough t o  permit  steps, t he  pilings must have foundations on stable soil and b e  no 

more than 10 f ee t  apart ,  and reinforcement must be  provided for pilings more than 6 

f e e t  above t h e  ground. 

f. A mobile home which is located in a Regulatory Floodway or in 

Flood Hazard Zones A or A 0  may b e  replaced by another mobile home only if: 

(1) The  mobile home which is t o  b e  replaced was not damaged by 

a flood t o  more than fif ty percent  of i t s  value before t h e  flood. 

(2) The  replacement mobile home is elevated so t h a t  t h e  bottom 

of t h e  s t ructural  f rame or  t h e  lowest point of any a t tached appliances, whichever is 



lower, i s  at o r  above a n  elevation which is one foo t  above t h e  base flood water  

su r face  elevation. 

9. REFERENCE T O  BASE FLOOD WATER SURFACE ELEVATIONS ON 

DEVELOPMENT PLANS 

The  grading and drainage plans for  any development adjacent to a Regulatory 

Floodway and t h e  grading and drainage plans f o r  any development which proposes to 

modify a n  existing Regulatory Floodway as a par t  of t h e  development must indicate 

t h e  base  flood wate r  su r face  elevations. 

10. INFORMATION PERTAINING T O  FLOOD PROTECTION T O  BE 

PLACED ON BUILDING PLANS 

The following subparagraphs describe requirements for information which shall 

be  placed on building plans fo r  both residential and non-residential structures. 

Depending upon t h e  type  of s t ruc tu re  and i t s  location, one o r  more  of t h e  

subparagraphs will apply: 

a. The proposed elevation of t h e  lowest floor must b e  shown, 

regardless of t h e  type of s t ruc tu re  or i t s  location. 

b. If ' t h e  s t ructure  is  t o  b e  built in a Regulatory Floodway or in Flood 

Hazard Zone A, t h e  base flood water  surface  elevation must b e  shown. 

c. If t h e  s t ruc tu re  is  t o  b e  built in Flood Hazard Zone AO, t h e  

elevation of t h e  highest ground adjacent  t o  t h e  s t ruc tu re  and t h e  depth number for  

t h e  A 0 Zone must be shown. 

d. If t h e  lowest floor is t o  b e  established by t h e  use of subparagraphs 

B.6.d.(l) o r  (2) of section- 17-4-1, t h e  elevation of t h e  highest point of t h e  natural  

ground within t h e  a r e a  bound by a 10-foot per imeter  offse t  from t h e  s t ructure  must 

b e  shown. 



MINIMIZING THE POTENTIAL FOR FLOOD DAMAGE 

Within any a r e a  of t h e  Ci ty  where t h e  Floodplain Administrator 

determines t h a t  t h e  land i s  subject  t o  flooding, including but  not  limited t o  t h e  

Special Flood Hazard Areas, all development, including substantial  improvements to 
structures,  must m e e t  t h e  following requirements: 

a. All s t ructures  shall b e  anchored t o  their  foundations t o  prevent 

flotation, collapse, or l a te ra l  movement. 

b. Building construction mater ia ls  and utility system equipment shall 

b e  resistant  t o  flood damage. 

c. The construction methods and pract ices  shall b e  those which 

minimize flood damage. 

d. Multiple occupancy developments such as subdivisions, shopping 

centers,  etc. shall have thei r  public utility sys tems such as sewer, water, gas  and 

e lec t r i c  lines and their  associated facil i t ies located and constructed in a manner t o  

minimize or e l iminate  t h e  potential  for  flood damage. The  developments must  b e  

constructed with drainage systems which will minimize t h e  exposure t o  flood 

damage. 

e. New and replacement water  supply sys tems shall b e  designed and 

constructed t o  minimize o r  e l iminate  infi l trat ion of flood waters  in to  t h e  systems 

and t h e  discharge of sewage into t h e  flood waters. 

f. New and replacement sanitary sewage systems shall b e  designed 

and constructed to minimize o r  e l iminate  infiltration of flood waters  in to  t h e  

systems and t h e  discharge of sewage into t h e  flood waters. 

12. STORM WATER DETENTION OR RETENTION 

a. Except as noted below, t h e  development of land within t h e  City 

must include provisions for t h e  management of s torm water  runoff from t h e  

property which is  t o  b e  developed. This management shall consist of t h e  



construction of storm water  detention systems or retention basins. Storm water 

detention systems must provide peak r a t e s  of outlet  flow from t h e  developed 

property onto downstream property which a r e  no greater  than t he  peak r a t e s  of 

runoff flow from t h e  same property under natural  conditions with no development. 

If a suitable outlet  for a detention system is  not available or if engineering analysis 

indicates t h a t  available out le t  systems would b e  overtaxed by a detention system 

outflow, a s torm water retention basin shall b e  construction in lieu of a detention 

system. The requirement for construction of a detention system or a retention basin 

is waived in t he  following cases: 

( I )  An application for a building permit  t o  construct  a single-

family residential structure. 

(2) Development adjacent t o  a floodway or a drainage channel 

which has been determined by t h e  City's Project  Review Manager t o  have been 

designed and constructed t o  handle t he  additional runoff flow without increasing t he  

potential for flood damage on downstream property. 

(3) Development of a parcel  under one-half ac re  in an a rea  

where i t  can  b e  demonstrated t h a t  no significant increase in t h e  potential for flood 

damage will be  created by the  development. 

b. Storm water detention and retention facilities shall be  designed 

and constructed according t o  t h e  procedures and cr i ter ia  established by t he  City. 

No detention or  retention basin shall re ta in  standing water  longer than 36 hours if 

t he  basin has not been designed and constructed t o  be  a permanent body of water  

with appropriate health, safety,  and water  quality measures for such a body of 

water. 

This concludes t he  suggested amendments t o  ordinance No. 609.1. 



-- 

A proposed retention-detention Policy for t h e  Ci ty  of Casa  Crande is  recommended 

as follows: 

CITY OF CASA GRANDE 

RETENTION, DETENTION POLICY ' 

Purpose 

The relatively f l a t  topography and lack of defined drainage pa t t e rns  necessitates 

special a t tent ion for controlling s to rm water  collection and retention. Regulatory 

controls and measures a r e  identified in th is  chapter  t o  minimize s torm water  

problems. 

Sec. 1 Conceptual Drainage Plan. 

A conceptual  s torm water  collection and retention plan shall be  submitted with a 

preliminary pla t  o r  s i t e  development plan and approved prior t o  t h e  approval of such 

plat o r  plan. In t h e  design of t h e  development, every e f fo r t  shall b e  made t o  uti l ize 

t h e  natural  slope of t h e  land for t h e  storm water  collection system. Sub-surface 

drainage systems shall b e  discouraged wherever possible. The plan shall include but 

not  be  limited t o  t h e  following: 

a. Method of collection (surface and/or sub-surface). 

b. Depth, side slopes and a r e a  of retention. 

c. Calculations of volume held and required. 

d. High water  elevation and invert of pipes. 

e. Method of disposal of water  within 36 hours. 
.. 

f. Areas tr ibutary t o  each  retention basin. 

g. Any other d a t a  t o  fo rm a complete  plan. 



-- Sec. 2 Subdivisions. 

a. All wa te r  which fa l l s  within t h e  subdivisions (including t h e  

respective one-half (112) o f  a l l  abu t t ing  s t r e e t s  to t h e  subdivision) f rom a one-

hundred (100) year s t o r m  of a one  hour duration. (approximately 2.39 inches) as 

established by t h e  Arizona Highway D e p a r t m e n t  Hydrological Design and  Revised 

Prec ip i ta t ion  Maps, must  b e  re ta ined within t h e  boundaries of t h e  subdivison. T h e  

method of collect ion and re tent ion  shall be approved by t h e  Depar tmen t  of Public 

Works. The  method of r e t en t ion  calculat ion,  dra inage  f lows and  dry wells shal l  

conform t o  Section 4. 

b. Two o r  more  developers may join together  t o  provide a common 

re tent ion  facility. A l e t t e r  of ag reemen t  signed by a l l  developers part icipat ing in 

t h e  common re tent ion  must  b e  presented  t o  t h e  Depar tmen t  of Public Works and 

recorded p la t  shall indica te  t h a t  t h e  re tent ion  a r e a  i s  a joint faci l i ty.  T h e  joint 

re tent ion  a r e a  must  m e e t  a l l  c r i t e r i a  as a single area .  

c. All re tent ion  basins shall have  a design capac i ty  t o  preclude a 

wa te r  depth  in excess  of t h r e e  (3) f e e t  resulting f rom a one-hundred (100) years,  o n e  

hour storm. The  depth  of re tent ion  shall be  measured f rom nea res t  ad jacen t  top  of 

curb. Side slopes shall be  hinged t o  conform t o  t h e  following slope-depth ratio: 

BASIN DEPTH STEEPEST SLOPE 

(measured f rom top)  horizontal:vertical 

F i r s t  3 f e e t  4: 1 

F rom 3 f e e t  t o  6 f e e t  8: 1 

Exceptions t o  minimum slope requi rements  will be  considered when innovative a n d  

es the t ica l ly  pleasing design f e a t u r e s  a r e  presented  and public sa fe ty  i s  n o t  

compromised. 

In no even t  shall s to rm wa te r  s tand in t h e  re tent ion  basins longer than  thirty-six (36) 
hours. Where possible, basins may b e  drained by pumping or  control led gravity f low 

in to  exist ing s to rm drainage lines or  i rr igat ion d i tches  when approved by t h e  



controlling agency. With t he  permission of t he  City Engineer the  right-of-way a rea  

from one (1) foo t  in back of sidewalk may b e  used fo r  t he  retention basin. The 

location and slope of retention basins shall conform t o  the  Zoning Code and 

Development Policy. 

d. All retention basins tha t  will be  controlled by the  City shall b e  

improved by t h e  developer per Ci ty  of Casa Grande guidelines for  retention basin 

development and installed prior t o  t he  City's acceptance of t he  retention. The 

landscape plan shall be  submitted with t h e  engineering plans. Retention basins, 

when not privately maintained, shall b e  dedicated t o  t h e  City in fee t i t l e  a s  s torm 

water  retention basins or  drainage rights-of-way. In t h e  ca se  where private 

retention basins receive water, o ther  than t ha t  which falls upon the  property and 

adjacent s t ree t s  and/or alleys, t h e  a reas  shall be designated a s  easement  a reas  f o r  

retention purposes and shall have a recorded restrict ive covenant requiring 

perpetual maintenance. 

e. On-lot retention is permissible only in single family developments 

where the  lots contain not less than 18,000 square feet and a r e  fully irrigated. The 

lo t  shall b e  depressed t o  contain the  indicated design storm, including tha t  of s t r e e t  

run-of f. 

f. Curbed s t ree t s  shall be  designed and constructed t o  carry  t h e  

storm water  run-off f rom a 10 year storm between curbs. When peak flows f rom the  

designed s torm exceed t he  s t r e e t  capacity, a sub-surface s torm drainage system 

shall b e  designed t o  carry t h e  excess storm water. Local and secondary collector 

s t ree t s  serving one ac re  or larger lots designed for on-lot retention may be  

constructed with a ribbon curb. Local streets,  serving lots of 18,000 square f e e t  t o  

1 ac re  in size designed for on-lot retention, may be  designed with eighteen (18) inch 

curb depressions at  each lot t o  permit  s t r e e t  r u n s f f  to  flow into the  depressed lots. 

g. Peak flows from a fif ty (50) year s torm shall b e  carried within t he  

cross section between buildings (front yards and streets). The finish floor elevation 

of all buildings shall be  above the  one hundred (100) year storm. 



-- 

h. All s torm drain pipe installed in alleys or s t r e e t s  under curb, gut ter  

and pavement shall be  const ructed of rubber gasket  reinforced concre te  pipe 

capable of withstanding H-22 highway loads. 

i. Lakes or ponds used fo r  s torm water  collection will b e  required to 
m e e t  a l l  retention basin requirements specified herein excep t  fo r  water  depth, 

drainage t i m e  and side slopes below t h e  normal water  level. 

j. Commercial/industrial and single lot  multi-family (duplex, triplex, 

etc.) subdivisions may provide e i ther  community retention basins o r  on-site 

retention for  each  lo t  including s t r e e t  run-off, providing the  retention a r e a  over one 

(1) foot  deep does not exceed f i f ty  percent  (50%) of unpaved open space on t h e  site. 

Sec. 3 Non-Subdivision Developments. 

a. All storm water  from a one hundred (100) year storm of one hour 

duration, (approximately 2.39 inches) as established by t h e  Arizona Highway 

Department Hydrological Design and Revised Precipitat ion Maps, shall b e  retained 

on  site. All storm water  within t h e  right-of-way adjacent t o  said s i t e  shall b e  

retained within t h e  s i t e  unless o ther  means of disposal of t h e  water  (i.e., s torm 

drain, irrigation ditch, or drainage way) i s  designed and constructed t o  handle t h a t  

water. 

b. A maximum of f i f ty  percent  (50%) of t h e  required retention can b e  

held upon asphalt, concre te  or o ther  hard surface  except  in a special situation and 

with permission of t h e  City Engineer. 

c. The City of Casa  Grande shall not be  responsible for t h e  design, 

performance, operation or maintenance of t h e  retention basin. 

d. The retention basin shall conform t o  Section 2(c) and calculations, 

drainage flows and dry wells shall conform t o  Section 4. 



-- -- 

e. Changes or additions t o  sites which require approval of a s i t e  

development plan will be required t o  address drainage on t h e  ent i re  site and mee t  

storm drainage requirements as set for th  in this chapter for t he  complete site. 

Sec. 4 Retention Calculations, Drainage Flows and Dry Wells. 

a. Retention calculations shall be  submitted as follows: 

A = 	 Area (square f e e t  or acres) 

Vr = 	 Volume required t o  b e  retained (cubic f e e t  or ac re  fee t )  

D = 	 100 year - one hour rainfall (inches) = 2.39 

Cw = 	 Run-off fac to r  for tr ibutary a r ea s  (weighted factors  

may be  required for multiple retention a reas  and/or 

special conditions as determined by the  City Engineer): 

Typical run-off factors: 

Pavement (asphalt, concrete,  brick, etc.) 0.95 

Roofs 0.95 

Grass lawn (average slope 0 - 7%) 0.20 

Grass lawn (steep slope 7% and greater)  0.35 

Desert  lawn or rock lawn 0.70 

Farm land 0.10 

Bare ground (vacant lots) 0.25 

Undeveloped desert  0.40 



Commercial, industrial area: 

Residential area: 

Range a r e a s  18,000 sq. f e e t  o r  larger 0.35 

Single family a r e a s  less than 18,000 

square f e e t  0.40 

Multi-unit area: 

Townhouses, pat i  homes, mobile 

home parks 

Apar tments  

Note: 

The weighted 'C' is  obtained from t h e  to ta l  summated "C"a r e a s  divided by the  to ta l  

a r e a  or subareas being developed. 

b. The point or points in which natural  drainage flows from a property 

prior to development shall remain t h e  same a f t e r  t h e  property has been a l tered for 

t h e  development. 

c. Shallow pi t  percolation t e s t s  shall b e  performed in retention areas  

t o  determine natural  percolation. T e s t  results  shall b e  submitted t o  t h e  City 

Engineer prior t o  approval of drainage plans. Dry wells a r e  permit ted  t o  drain 

surface  retention a reas  only when no other  means of disposal is available. 

Infiltration into the  dry well cannot be  considered t o  reduce t h e  size of t h e  

retention area.  T h e  property owner of record shall b e  responsible for  t h e  design, 

performance, operation or maintenance of dry wells used with on-site retention. A 

percolation test must  b e  carr ied out  on t h e  dry well before acceptance. The 

percolation test results a r e  t o  be  filed with the  Ci ty  Engineer. 



--- 

-- 

Section -5 Right -of City t o  Drain Basin 

I t  shall b e  unlawful for any person owning or controlling a retention basin t o  permit  

storm water  t o  stand therein longer than thirty-six (36) hours. In addition t o  any 

penalty provided by law, should t he  person owning or controlling any privately owned 

and maintained basin fail, neglect or refuse t o  drain said retention basin within 

thirty-six (36) hours, a s  required in Sec. 2(c) hereof, i t  shall be  t h e  right t o  the  City, 

upon t h e  authorization of t h e  Director of Public Works, or his appointed agent, t o  

en te r  upon t h e  privately owned retention basin property and t ake  such action a s  may 

reasonably b e  necessary t o  drain said basin. The draining of said basin shall be  at 

t he  expense of t h e  owners or person controlling such basin. 

Section -6 Assessment ---of Costs  for  Drainage. 

Upon completion of t h e  work, t h e  Director of Public Works shall prepare or cause t o  

b e  prepared, a verified s ta tement  of account  of t h e  actual  cos t  of draining of said 

basin, t h e  d a t e  the  work was completed, and the  s t r e e t  address and the  legal 

description of t h e  property on which said work was done, including five percent (5%) 

for  inspection and other incidental costs  in connection therewith and shall serve a 

duplicate copy of such verified s ta tment  upn t h e  person owning or controlling such 

property in t he  manner prescribed in Sec. 8 hereof. 

Sec. 7 Appeal t o  council. 

The owner or person controlling such property shall have thirty (30) days from t h e  

da t e  of service upon him of t h e  assessment t o  appeal in writing t o  t he  Council from 

the  amount of t h e  assessment as contained in t h e  verified s ta tement .  If an appeal is 

not filed with t h e  City Council within such thirty (30) day period, then  t h e  amount 

of t he  assessment as determined by t he  Director of Public Works, shall become final 

and binding. If an appeal is taken, t h e  Council shall, at i t s  next regular meeting, 

hear and determine t he  appeal and may affirm the  amount of t h e  assessment, 

modify t he  amount thereof ,  or determine t h a t '  no assessment at all  shall be  made. 

The decision of t h e  Council shall b e  final and binding on all  persons. 



-- 

---- -- 

Sec. 8 Service  Notice. 

Not ice  shall b e  personally served on t h e  owner or person controlling such proper ty ,  

by an  o f f i ce r  of t h e  Casa  Grande Police Depar tmen t ,  in t h e  manner  provided in Ru le  

4(d) of t h e  Arizona Rules of Civil' Procedure ,  o r  mailed t o  t h e  owner o r  person 

controlling such proper ty  at his l a s t  known address  by Cer t i f ied  o r  Regis tered  Mail, 

o r  t h e  address t o  which t h e  t a x  bills fo r  t h e  property were  las t  mailed, If t h e  owner 

does not  reside on such property,  a dupl ica te  not ice  shall also be  sen t  t o  him by 

Cer t i f i ed  or  Regis tered  Mail at his las t  known address. 

Sec. 9 Lien fo r  Drainage of Basin 

If no appeal  is taken f rom t h e  amount  of t h e  assessment,  o r  if a n  appeal  is taken and 

t h e  Council has af f i rmed o r  modified t h e  amoun t  of the  assessment,  t h e  original 

assessment  o r  t h e  assessment  as so modified shall b e  recorded in t h e  Off ice  of t h e  

County Recorder  and from t h e  d a t e  of i t s  recording,  shall be a lien on said lo t  o r  

t r a c t  of land until paid. Such liens shall be  subjec t  and inferior  t o  t h e  lien for  

general  t axes  and t o  al l  prior recorded mor tgages  and encumbrances.  of record. A 

s a l e  of t h e  property t o  sat isfy a lien obtained under t h e  provisions of this  sect ion 

shall be  made  upon judgment of foreclosure o r  order  of sale. The  C i ty  of C a s a  

Grande shall have  t h e  r ight  t o  bring a n  ac t ion  t o  en fo rce  t h e  lien in a cour t  of 

compe ten t  jurisdiction at any t i m e  a f t e r  t h e  recording of t h e  assessment,  but  fa i lure  

t o  en fo rce  the  lien by such ac t ion  shall no t  a f f e c t  i t s  validity. T h e  recorded 

assessment shall be prima fac ie  evidence  of t h e  t r u t h  of al l  m a t t e r s  rec i ted  therof .  

A prior assessment for  the  purposes provided in this  sect ion shall not  b e  a bar  t o  a 

subsequent assessment o r  assessments  for  such purposes, and any number of liens on 

t h e  s a m e  lo t  o r  t r a c t  of land may be  enforced in t h e  s a m e  action. 



SUMMARY OF ALL REPORT RECOMMENDATIONS AND COST ESTIMATES 




COST ESTIMATE 
ESTIMATED 
QUANTITY 

Cost in 
Place 

11 

No.ITEM I DESCRIPTION UNIT~ ' ' ' 1  COST 
TOTAL1 COST 

1. 16-10'~4'~120'C.B.C.  L.S. 444,933 

2. I 2 1 0 ~ 3 ~ x 1 0 0 ~C.B.C. 
- - -

3. 4-101x4'x60' CmBmCm 

4. 2-S1x3'x100' C..B.C. 

5 3-8'~3'x100'C.B.C. 

6. 4-10'x3'x1501C.B.C. 

7. 4-lO'x3'xlOO' C.G.C. 

L.S. I , 1 38,500 

-

8. 2-10'~3'~60'C.B.C. L.S. 29,000 

L.S. I9. 3-33I1x70'C.M.P. 

L.F. 90.00 90,000 

i.~. 120.00 120,000 

L.F. 140.00 140,000 

10a. 42"x10001 R . C . P . R . G .  Mainline 

b. I 48"xlOOO' R.  C . P .  R.G.  Mainline 

c. I 52"xlOOO' R . C . P .  R .G .  Mainline 

d. 10 Catch Basins & 6 Manholes 
ea. 13000.00 ( 48,000 

e. I 18"x300 ' R . C . P ; R . G .  laterals L.F.  I 50.00 1 15,000 

Add 3-6'~3'~180'C.B.C. 
11. to exist. 2-6'x3'x180tC.B.C. L.S. 108,000 

L-

-

12. 3-lO'x4'x 100' CmBmCm 

13. 3-101x4'x50'CmBmCe 

14. 101x31x1001C.B.C. 

15. 3-10'~3~x60~C.B.C. 

16. 3-10'~3~x60~C.B.C. 

L.S.  76,100 
I I 

L.S .  I 
L.S. 31,400 

L.S. 42,400 

L.S.  42,400 

---CARTERASSOCIATES,INC. Prepared by Prellmlnary/ Cost Estlmate 
I-' 
I Checked by Cllent--1550 E MWOWBROOK AVE --- PHOENIX AZ 85014 Revlewed b y , Tract No./ProJect 

'---602 265-1744 Date Job No. 



COST ESTIMATE 
ITEM 
No. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26, 

27. 

28. 

29. 

30. 

31. 

--CARTERASSOCIATES,INC. Prepared by Prellmlnary/ Coat  Eatlmate 
A-
I- Checked by Cllent 
-11550 E MEADOWBROOKAVE -- Revlewed by Tract  No./Project --PHOENIX.A2 85014-602 265-1744 Date  Job NO. 

p a g e 2 o t ~ a g o s  

DESCRIPTION 

10'~3'~100'C.B.C. 

2-10'x3'x601 C.B.C. 

3-8'~3'~60'C*B*C. 

3-8'x3'x60t C.B.C. 

3-8'x3'x801 C.B .C. 

2-8'x3'x60' C.B.C. 

2-8'~3'~80'C.B.C. 

Phase 1 S t r u c t u r e  Cost  

4-1 O ' X ~ I ' X ~ ~ 'C.B .C 

4-lO'x3'~100' C.B.C. 

3 - 8 ' ~ 3 ' ~100' C.B.C. 

3-8'~3'~56' C.B.C. 

4-8'~3'~56'C.B.C. 

2-S'x3'x 100' C.B;C. 

2-8'x3'x60f C.B.C. 

5-10'x5'x608 C.B.C. 

Phase I1 S t r u c t u r e  Cost  

PHASE I 1  

ESTIMATED 
QUANTITY 

Cost i n  
P l a c e  

!I 

I t  

II 

I@ 

II 

#I 

Cost i n  
P l a c e  

11 

11 

I 1  

I 1  

11 

I, 

11 

UNIT 
COST 

S u b t o t a l =  

S u b t o t a l =  

TOTAL 

UNIT 

L.S. 

L.S.  

L.S.  

L.S. 

L.S. 

L. S. 

L.S. 

L.S. 

L.S. 

L.S. 

L.  s .  

L.S. 

L.S. 

L. s. 

L.S. 

TOTAL 
COST 

31,400 

29,000 

30,300 

30,300 

39,700 

22,100 

31,100 

1,895,283 

75,100 

74,500 

51,200 

28,800 

37,000 

38,500 

22,100 

72,600 

399,800 

399,800 



ITEM 

COST ESTIMATE 
DESCRIPTION ESTIMATED UNIT UNIT TOTAL 

Na Drainage Easements (Phase I )  QUANTITY COST COST 

1 None Ac . 
2 225 ' x4600 ' 23.76 Ac . 5,000 118,802 

3 2501x400'x5280'  ( F l a r e )  48.48 Ac . 5,000 242,424 

4a 400'x6000'  55.10 Ac . 5,000 275,482 

4b 700 ' x4400 ' 70.71 Ac . 5,000 353,535 

24,2505 40 'x 5280 ' 4.85 

6 

7a 

7b 

d 

9 

lOabc 

11 ' 

12 . 

13 

14 

15 

16 

17 

--CARTERASSOCIATES,INC. Prepared by preliminary/ C o l t  Eltimate 
. L A  
-4 
I -- 1550 E. MEADOWBROOK AVE. 

Checked by R . F . L  Ciient Casa Grande 

== PHOENIX AZ 85014 Reviewed by Tract No./Pro)ect---602 265-1744 Date Job No. 83314 
P a g e 3  o f P a g e 8  

7O'x520O1 

9O1x55O0' 

95 'x2800 ' 

35'x2500' 

5O1x25O0' 

35'x40001 

45 ' x5200 I 

45 ' x3700 ' 

45'x1050'  

40 ' x3600 ' 

5O1x13O0' 

15O1x27O0 

4O'x390O1 

8.48 

11.36 

6.11 

2.01 

2.87 

3.21 

5.37 

3.82 

1.08 

3.31 

1.49 

9.30 

3.58 

Ac . 5,000 

Ac . 
Ac . 
Ac . 
Ac . 
Ac. 

Ac. 

Ac. 

Ac. 

Ac. 

Ac. 

Ac. 

Ac. 

Ac. 

5,000 

5,000 

5,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

25,000 

42,400 

56,800 

30,550 

50,250 

71,750 

80,250 

134,250 

95,558 

27,000 

87,750 

37,250 

232,500 

89,500 



ITEM 

COST ESTIMATE 
DESCRIPTION ESTIMATED UNIT TOTAL 

NO. Drainage Easements (Phase I) QUANTITY COST COST 

18 50'x2700' 3.10 Ac. 25,000 77,500 

19 26'x21OO1 1.25 Ac. 25,000 31,250 

20ab 6O'x1760O1 24.24 Ac . 5,000 121,200 

21 30tx2500 '  1.72 Ac . 5,000 8,600 

22 50 ' x4500 ' 5.16 Ac. 5,000 23,800 

23 35'x43OO1 3.46 Ac . 5,000 17,300 

24ab 40 ' x4000 ' 3.67 Ac. 5,000 18,350 

24c 45'x14OO1 1.45 Ac. 5,000 7,250 

2 5 30 ' x5500 ' 3.79 Ac . 5,000 18,950 

26 55'x7000'  8.84 Ac. 5,000 44,200 

28 2O'x140O1 0.64 Ac . 5,000 3,200 

29 25'x2500 ' 1.43 Ac. 5,000 7,150 

30 25 'x25001 1.43 Ac. 5,000 7,150 

31a 30 'x7900 ' 5.44 Ac. 5,000 27,200 
-

31b 35 ' x2300 ' 1.. 85 Ac. 5,000 9,250 

32ab 35 ' x5800 ' 4.66 Ac. 5,000 23,300 

33 90 ' x2900 ' 5.99 Ac. 5,000 29,950 
-~~~~~ 

34ab 60 ' ~ 5 4 0 0' 7.44 Ac . 5,000 37,200 

35 60 'x8OO1 1.10 Ac . 5,000 5,500 

--CARTERASSOCIATES,INC. Prepared by 
4 

~retlmlnary/iC#l/i/aCoat Eatlmate 
-I 
0- Checked by CIIent -- 1550 E MEADOWBROOK AVE== PHOENIX AZ 85014 Revlewed by Tract No./ProJ@ct---602 265-1744 Date Job No. 8111P 

P a g e 4  o f p a g e r  



L 

ITEM 

COST ESTIMATE 
DESCRIPTION ESTIMATED UNIT TOTAL 

No. Drainage Easement (Phase I )  QUANTITY COST COST 
37 

35'x5280' 4.24 Ac . 5000 2 1,200 

38 4O1x528O' 4.85 Ac . 5000 24,250 

39 40 'x5280 ' 4.85 Ac . 5000 24,250 

40 60'x5000 ' 6.89 Ac . 5000 34,450 

Drainage: Ease7?ent-. 
~ o t a l - 2,669,751.00 

18% 

=a+ CARTERASSOCIATES,INC.  Prepared by Prellmlnary/ Coat Eatlmata 
-I Checked by Client 

I550 E. MEADOWBROOKAVE --w PHOENIX AZ 85014 Reviewed by Tract No./ProJact---602 265-1744 Dato Job No. 
P a g e 5 o f P a g e a  



ITEM 

COST ESTIMATE 
DESCRIPTION ESTIMATED UNIT UNIT TOTAL 

NO. Channel Excava t ion  (Phase I )  QUANTITY COST COST 

1 
See "Drainage Easements, Channels 99,259 

C.Y. 5.00and S t r u c t u r e  Sumrnarv Map" 

2 110,400 C.Y. 5.00 

3 89,128 C.Y. 5.00 

4a 
232,960 C.Y.  5.00 

4b 367,572 C.Y. 5.00 

5 16,427 C.Y. 5.00 

6 34,027 C.Y. 5.00 

7a 60,296 C.Y. 5.00 

7b 32,770 C.Y. 5.00 

8 6,389 C.Y. 5.00 

9 10,566 C.Y. 5.00 

lOabc 16,889 C.Y. 5.00 

11 28,100 C.Y. 5.00 

12 20,085 C.Y. 5.00 

13 3,850 C.Y. 5.00 

14 11,200 C.Y. 5.00 

15 5,489 C.Y. 5.00 

16 28,400 C.Y. 5.00 

17 12,133 C.Y. 5.00 

--CARTER&SOCIATES, (NC. prepared by bl*AmT.~rel lmlnaryf  Coat Eatlmate 
I 
I' 

1- 1550 E MEADOWBROOK AVE 
Checked by R. E. R. client Casa Grande ==PHOENIX AZ 85014 Revlewad by Tract No./Project-602 265-1744 Data Job No. 83314 

bP a g e o f P a g e a  -



COST ESTIMATE 

ITEM ESTIMATED UNIT UNIT TOTAL 

NO. Channel P E S C R ' P T l o ~ h a s excavat lon I ) QUANTITY 

18 11,400 

19 2,800 

20ab 104,296 

21 5,000 

22 19,000 

23 10,989 

24ab 12,444 

24c 5,133 

25 11,000 

40,44426 

27 No 27 N/A 

28 1,244 

29 3,148 

30 3,148 

31a 15,800 

5,87831b 

32ab 14,822 

3 3 25,133 

34ab 28,800 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

COST COST 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

-CARTER IN=. Prepared by M * A - T - Prellmlnary#)/lt~# Cont Entimate - ASSOCIATES,
-I 
I-
-4 

Checked by R - E . R  Client Casa Grande --I- 1550 E MEADOWBROOK AVE -- PHOENIXAZ 85014 Reviewed b  y . Tract No./Project -602 a 265-1744 Date Job No. 83314 
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ITEM 

COST ESTIMATE 
DESCRIPTION ESTIMATED UNIT TOTAL 

Na f h a n n ~ 1F u v a t i n n  (Phase I) QUANTITY COST COST 

35 4,267 C.Y. 5.00 

36 No 36 N/A C.Y. 5.00 

37 16,427 C.Y. 5.00 

38 16,4.27 C.Y. 5.00 

39 16,427 C.Y. 5.00 

40 37,037 C.Y. 5.00 

T o t a l  Channel E x c a v a t i o n  = 1,597,094 coy*  5.00 $7,985,470 

-

. 

--CARTERASSOCIATES,INC. Prepared by Prellmlnary/fSms4 Coat Eatlmata a-=- Checked by Client 
1550 E MEADOWBROOK AVE -- PHOENIX AZ 85014 Revlewed by Tract No./ProJect---602 265-1744 Date Job No. 8771A 

P a g e L o f P a g e a  
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COST ESTIMATE 

ITEM 
NO. DESCRIPTION 

Misce~laneousItems (Phase  I) 
ESTIMATED UNIT 
QUANTITY 

UNIT 
COST 

TOTAL 
COST 

Rail Bank Protection @ Pinal Bridg 
STD. G17.10 Type 1 (A.D.O.T. STD.) 

200 L.F. 150.00 30,000 

Berms 2'~5000' 

Berms 3'~500' 

5000 

500 

L.F. 

L.F. 

2.00 

3.00 

10,000 

1,500 

Miscell  aneous Phase I To ta l  41,500 

Phase I Summary 

Tota l  S t r u c t u r e  Cost 

To ta l  Easement Cost 

To ta l  Drainage Excavation Cost 

To ta l  Miscell  aneous Cost  

TOTAL PHASE ' I COST 

1,895,283 

2,669,751 

7,985,470 

41,500 

$12,592,004 

Pr0~ar.d b Y m .  ProllmlnarY/ Cost Estlmato -CARTER INC.-m+ ASSOCIATES, 
I4=I -- 1550 E. MEADOWBROOK AVE. Chockod b y  CIIont-- PHOENIX AZ 85014 Rovlowod by Tract No./ProJoct -602 a 265-1 744 D8t0 NO.-Job 

P a 9 0 9  0 f P a g . s  



ITEM 

COST ESTIMATE 
DESCRIPTION ESTIMATED UNIT UNIT TOTAL 

No. QUANTITY COST COST 

Souths ide  S t r e e t s  (Phase 111) 

Subgrade Prep  27,790 S.Y. 3.00 83,370 

Subbase 6" 27,790 S.Y. 2.50 69,475 

Base Course 4" 27,790 S.Y. 1.85 51,412 

2 1/4" Asph. Conc. 27,790 S.Y. 5.00 138,950 

3/4" A.C. Top Course 27,790 S.Y. 1 .75  48,632 

Curb & G u t t e r  14,900 L.F. 6.00 89,400 

Sub-Total 
$481,239 

20% Contingency 96,248 

Sub-Total $577,487 

NOTE : 
(Cost/L.F. o f  32'  S t r e e t  

NOTE : 
Inc ludes  l s t ,  2nd & 3rd Avenues 

Mercedes, Ka ther ine ,  Sacaton & 

Washington S t r e e t s  on ly ,  A l l  

assumed 32 f e e t  wide. 

--CARTE^ ASSO~~ATES,INC Prepared by RER Prellmlnary@#$## Cost Estimate 
. L A  Checked by Cllent-4 Citv of P-P=* I550 E MEADOWBROOK AVE -- Reviewed by Tract No./Project D r a i n w e  -- PHOENIX AZ 85014 ---602 265-1744 ~ a t e5/85 J O ~NO. 83314 

Page= o f P a g e m  

7,820 L.F. 73.85 



ITEM 

COST ESTIMATE 
DESCRIPTION ESTIMATED UNIT UNIT TOTAL 

No. Southside Neiqhborhood (phase 111) QUWTITy COST COST 

1 10 HP. Pump 1 ea . 2500.00 2,500 

2 Pump I n s t a l l a t i o n  1 L.S. 2500.00 2,500 

3 Check & Gate Valves 3" 1 2 250.00 500 

4 P i p i n g  3" PVC Schd. 40 350 F t .  3.30 1,155 

5 D i r e c t  Bury I n s t a l l  230 F t .  
5.00 1,150 

6 Bore & Jack Casing 6" 120 F t .  100.00 12,000 

7 I n s t a l l  P ipe i n  Casing 120 F t .  0.50 60 

Sub-Total $ 19,865 

20% Cont i  ngency 3,973 

Pump "A1te rna  t e n  Tot a  1 $ 23,838 

J 

Drywe11 5 ea . 4000.00 20,000 

20% Contingency 4,000 

Drywel l  A1 t e rna t e  T o t a l  $ 24,000 

Reten t ion  Bas in  19,590 C.Y. 3.50 68,565 

Reseeding 210,000 S.F. 0.10 21,000 

Sub-Total 89,565 

20% Cont i ngency 17,913 

Reten t ion  Bas in  T o t a l  $107,478 

To ta l  Phase I 1 1  Cost ( w i t h o u t  a1t e r n a t e  c o s t )  $684,965 

--A- CARTERASSOCIATES,INC Prepared by R . E ' R '  ~ r e l i m l n a r ~ / $ ~ ~ h # k o m tEmtimate 
Checked by C I~ent  Casa Grande=- 1550 E MEADOWBROOK AVE -- PHOENIX AZ 85014 
Revlewed by Tract No./Project---602 265-1744 0 ate  5/85 Job No. 83314 

Page& o t P a g e m  



Item 

Tables  

P l a t e  No. 1 

P l a t e  No. 2 

P la t e  No. 3 

P l a t e  No. 4 

P l a t e  No. 5 

P l a t e  No. 6 

Maps 

Sect ion  I 

Sect ion 2 

F o r m  

Map Pocke t  

APPENDIX 

Description 

Hydrology Tables,  Rainfal l  D a t a  Base, "C" Values 

Dra inage  Easemen t  Schemat i c  fo r  t h e  Nor th  
Branch 

Recommended  Channel  C e o m e t r i c s  fo r  t h e  Nor th  
Branch 

Recommended Bridge Improvements  at  Pinal  Ave- 
nue and t h e  Nor th  Branch 

Florence  Boulevard S to rm Drain S c h e m a t i c  

Southside Neighborhood Genera l  Dra inage  Map 

Southside Neighborhood Dra inage  Areas  

Dra inage  Maps 1 th ru  10 

Casa  Grande  Mid and Upper C i t y  Dra inage  Maps 

Hydrology Calcula t ion  S h e e t s  f o r  C a s a  Grande  
and Surrounding Areas  

Hydraulic  Calcula t ion  Shee t s  with Recommended 
Dra inage  S t ruc tu re s  

Hydraulic  Calcula t ion  S h e e t s  wi th  Recommended 
dra inage  Easemen t s  and Channels  

Hydrology and Hydraulic  Calcula t ion  S h e e t s  fo r  
t h e  Southside Neighborhood 

Drywell Not ice  of Disposal F o r m s  

Master  Dra inage  Map f o r  C a s a  Grande  

Dra inage  Easements ,  Channels  and  S t ruc tu re  
Summary Map 
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H Y D R O L O G I C A L  S T U D Y  F O R  

C A S A  G R A N D E  

D R Y W E L L  N O T I C E  O F  D I S P O S A L  FORMS 

BY 


C A R T E R  A S S O C I A T E S ,  I N C .  

1550 E .  MEADOWBROOK A V E N U E  

P H O E N I X ,  A R I Z O N A  85015 



INSTRUCTIONS FOR C0,VLETING 

DRYWELL NOTICE OF DISPOSAL 

1 .  	 I n d i c a t e  i n  t he  upper r i g h t  hand corner  of the  form whether the  f a c i l i t y  
i s  new o r  e x i s t i n g .  I f  the  drywel l s  were i n  e x i s t e n c e  p r i o r  t o 


' - Ju ly  20, 1984, check e x i s t i n g .  


2. 	 1.A.-Provide a name by which the  f a c i l i t y  may be r e f e r r e d  t o  i n  a l l  
correspondence between involved e n t i t i e s .  The l o c a t i o n  address  should 
be a s t r e e t  address  or  d e s c r i p t i v e  i n  r e l a t i o n  t o  major s t r e e t s ,  e . g . ,
k mi le  e a s t  of Elajor S t .  on Minor Rd. 

3 .  	 1 .B.-Indicate  t h e  owner of t he  f a c i l i t y  whenever p o s s i b l e .  In  any case  
, supply the  p a r t y  r e spons ib l e  f o r  causing the  we l l s  t o  be d r i l l e d .  

4 .  	 1.C.-The con tac t  person should be a person of r e s p o n s i b i l i t y  with which 
the  Department can d e a l  dur ing  and a f t e r  t h e  pe rmi t t i ng  process .  Nore 
than  one person may be provided. 

5 .  	 1.D.-Give the  l o c a t i o n  of the  f a c i l i t y  i no t  each drywel l )  i n  t he  township, 
ran  e format.  Break t h e  s e c t i o n  down t o  a t e n  a c r e  p a r c e l  i f  poss ib l e  
( k ,<8 , k > .  

6. 	 1.E.-Briefly d e s c r i b e  t h e  na tu re  of t he  a c t i v i t y  conducted a t  t h e  
f a c i l i t y .  I f  i t  is  a subd iv i s ion  o r  apartment complex, s o  s t a t e .  

7.  	 1I.A.-Provide t h e  t o t a l  number of drywel l s  a t  t h i s  f a c i l i t y ,  and inc lude  

c o n s t r u c t i o n  d e t a i l s .  


8. 	1I.B.-Give the  t o t a l  d ra inage  a r e a  t h a t  w i l l  feed i n t o  the  drywel l s .  

Describe what those a reas  a r e ,  e . g . ,  r oo f s  and parking l o t s  on ly ,  o r  a i r  

cond i t i on ing  condensate ,  e t c .  


9 .  	 11.C.-Obtain the  most r ecen t  water  t a b l e  depth a v a i l a b l e .  Give source 

of t he  da t a  whether d i r e c t  w e l l  measurement, d r i l l e r ' s  in format ion ,  o r  

an agency such a s  t h e  Department of Water Resources (DuR). DWR i s  

probably t h e  b e s t  source  i n  most ca ses .  I f  t he  measurement i s  of a 

perched water  t a b l e ,  s o  i n d i c a t e .  Include the  d a t e  of t he  measurement 

when poss ib l e  . 


10. 	 Inc lude  a  s i t e  p lan  of t h e  f a c i l i t y ,  s i g n  the  s i g n a t u r e  page, and 
mai l  o r  d e l i v e r  t he  form t o :  

Arizona Department of Heal th Se rv i ces  
Water Permits  U n i t ,  Room 300 
2005 N .  Cen t r a l  Ave. 
Phoenix, Arizona 85004 

I 	I .  Any ques t ions  concerning t h i s  form niay be d i r e c t e d  t o  t he  above 
address  o r  t o  (602) 257-2270. 



-- 

ARIZONA DEPARTMENT OF HEALTH SERVICES 

NOTICE OF DISPOSAL 


FOR Kew F a c i l i t y  -
STORE1 WATER DRYWELLS Ex i s t ing  Fac -

I .  	 F a c i l i t y  Information 

A .  	 F a c i l i t y / P r o j e c t  Name 

Locat ion Address 

Zip Code 

Mailing Address 

Z ~ DCode 

Telephone Number 
l ~ r e aCode) 

C .  	 Contact Person T i t l e  

Telephone Number 

( ~ r e a  Code) 


D .  	 Phys ica l  Locat ion:  Township , Ran e 

Sect  ion 9 5 f 4
6 9  6 ,  

E .  	Nature of Business 

11. Disposal  Information 

A .  	 Number of Drywells Overa l l  Depthis)  

B .  	 T o t a l  Drainage Area 


Drainage Area Descr ip t ion  


Depth t o  Groundwater 	 Date 

Source of Data 

(Give wel l  l oca t ions  i f  a p p l i c a b l e )  


D .  	 Include s i t e  p lan  and v i c i n i t y  map showing the  loca t ions  of t he  drywel ls ,  
d e l i n e a t i o n  of the  dra inage  a r e a s ,  l o c a t i o n s  of .any  product ion w e l l s .  
Also show c a l c u l a t i c n s  used i n  des igning  f o r  r a i n f a l l  events .  



111. Minimum C o n s t r u c t i o n  Requirements  

A l l  d r y w e l l s  o f  t h i s  t y p e  must be  c o n s t r u c t e d  i n  accordance  w i t h  t h e  
f o l l o w i n g  c r i t e r i a :  

: 
A .  S h a l l  be  s e t  back a t  l e a s t  
. . p r o d u c t i o n  w e l l s .  

100 f e e t  from any s u r r o u n d i n g  w a t e r  

B. S h a l l  n o t  p e n e t r a t e  any s a t u r a t e d  zones .  

C .  S h a l l  b e  completed a t  l e a s t  10 f e e t  above any groundwater .  

I V .  c e r t i f i c a t i o n :  

"I c e r t i f y  t h a t  under  p e n a l t y  o f  law t h a t  I have p e r s o n a l l y  examined 
and am f a m i l i a r  w i t h  t h e  i n f o r m a t i o n  s u b m i t t e d  i n  t h i s  document and a l l  
a t t a c h m e n t s  and t h a t ,  based  on my i n q u i r y  o f  t h o s e  i n d i v i d u a l s  immediate ly  
r e s p o n s i b l e  f o r  o b t a i n i n g  t h e  i n f o r m a t i o n ,  I b e l i e v e  t h a t  t h e  i n f o r m a t i o n  
i s  t r u e ,  a c c u r a t e ,  and comple te .  I am aware t h a t  t h e r e  a r e  s i g n i f i c a n t  
p e n a l t i e s  f o r  s u b m i t t i n g  f a l s e  i n f o r m a t  i o n ,  i n c l u d i n g  t h e  p o s s i b i l i t y  
o f  f i n e  and imprisonment."  

P r i n t e d  Name o f  A p p l i c a n t  T i t l e  

Da te  A p p l i c a t i o n  Signed S i g n a t u r e  of  A p p l i c a n t  



H Y D R O i O G I C A L  S T U D Y  F O R  

C A S A  G R A N D E  

HYDROLOGY TABLES 

F H I ~ E N I X ,  ARIZONA 25915 



CARTER ASSOCIATES, INC.  
PHOENIX. AEIZONfi 
09 /111 '85  

C A S A  R A I N F A L L  D A T A  B e S E  


R f i I N F A L L  I t ' d T E N S I T Y  < Inches/Hour > 


STORM FREQUENCY (Years  ) 
....................................................... 

TIME 2 5 10 25 50 1 3 0  
( M i n  ) 



P r o j e c t  No. e3314 - S t a t i o n  

GPAhlM 

R e t u r n  P e r i o d  : n  Y e a r s ,  p o r t ' i o l - D u r o t i o n  S e r i e s  

P r e c i p i t a t i o n  Depth V e r s u s  Return  P e f ~ o df o r  
P a r t i a l - ~ u r o t i o n  S e r i e s  



TABLE 1 


Return Period Precipitation Values (inches) 
(Years) 6 hour duration 24 hour duration 

Map 
Value 

Corrected 
Value 

Map 
Value 

Corrected 
Value 

2 1.3 
1 8  53 \. 5 1.48 

5 1.8 t.0  z 2.2 2.2 4 
8 

10 
, 

2, 1 2.19 2,7 2.77 

25 2.7 2.60 3.4 8.ez 

50 3.0 3-02 4.0 4.01 

100 3.4 $0 4-0 4.6 4.60 



RATIONAL METHOD 

'C' VALUES , 

-

St r ee t s  

-. A sphalt ic  
Concre te  
Grave l  roadways & shoulders  

Indus t r i a l  A r ea  s 

F l a t  c o m m e r c i a l  - about 90% 
of a r e a  imperv ious  

-Heavy a r e a s  
Light  a r e a s  ; 

Business  A r e a s  

Downtown a r e a s  
~ e i ~ h b o r h o o da r e a s  

Resident ia l  A r e a s  

Lawns - f l a t  
- s teep  

Suburban a r e a s  
Single family  a r e a s  
~ u l t i - u n i ta r e a s  

. - Apar tment  a r e a s  

; r' P a r k s ,  C e m e t e r i e s  
. -.. 

Playgrounds 

F ig .  3 - 3  

VALUES O F  RUNOFF COEFFICIENT C 



Values for  Runoff Coefficients 
in  Formula Q=CiA 

A r e a  Type "C"Factor Selected 

Residential  4 t  d. u. /ac 0 . 4 3  

Residential 1 to 4 d. u .  / a c .  

Mobile Home Parks  

High Densi ty  Dwellings ( Apartments) 

Lndustrial and Cornrner cia1 

Parks  
v 

Agricultural 



Casa Grande Rainfall Intensity Chart 

Time of Concentration (mid  
.. . 



, 

Vegetation type DE5FRT SRust-( 

15%Density 

r SLOPE Y~RIS, ~ E LT ~ V E LT I M ~~ ~ L C U ~ T I ~ ~Computed by: 
SHEETS. 

Precipitation 
Checked by: 

M.4.T 

J. I? k. 

Soil Group C ;  6 Hr .  
I 

3.0 /342 

89Curve Number 

nunoff p = 1.15 / 1.40 In. 

24 Hr. 4.0/4.56 Location 

Job NO. -

SEEMASTERDRAIM& 

83314 

blw 

SHEET 1 OF^ 



HYDROLOGIC- DESIGN DATA SHEET 
S C method: Part I - "-- Design Frequency 50 100 year storm. .

. '  QSO QIOQ -1 

.!=A . AVfi-

Area Area Length Height Slope ... Width 
Width Time o f  T i m e t o  Peak 

I.Do - C A G ~ ~ .C O ~ C  Peak Runoff 

(SQMI) (Acres) ( f t )  ( f t )  /% I ( f t l  W+ (Hrs)  (ifrs: (CFS) (CFS)-
hl 1.79 1146 18000 39 0.2 2772 0.09 2.52 2.25 443 539 

'I 
P 6.78 4339 36800 892 3t ) 5136 - 3-55 1063 1294Ciq.2-7 3-55 

'R 11.03 7057 28350 929 3t. 10947 SCSE 2-69. 2.6( 2655 3268 
\-set scs Y.ETUODIL WL. S U E T 4 o r *  I 
5-I 0.80 

- ,512 53- 13 0 . 2 5  ,4208- 0 . 8 9  1.90 ' 1.69 263 321 

5-2 0.44 262  2600 7 0.27 4718 ' 0.87 1.68 1.50 163 199 

5-3 0.90 576 7300 35 0.40 3431 0.89 1.74 t .55 323 393 

-

-

& SLOPE YPRIES, SEE T-VEL T I W E  ~ M C U W T ~ M  - Computed by : m . 4 ~  

Vegetation type DE~ERT SHE%€=.
AWSH 

Checked bv: 3.E k. 

Densi t y  15% . P r e c i p i t a t i o n  


Date: I I - 26-85 

Soi 1 Group -C 3.0 /3.42
6 Hr. 

Curve Number 69 2 4  Hr. 4.0 /4.56 - Locat ion S ~ EM-T-PRAINAGCE M A P  

~ u n o f fQ = 1.15 . I n .  1 Hr.  2.13/239 - Job No. 83314 

SHEET 2 OF 4 



HYDROLOGIC DESIGN DATA SHEET 

S C S Method: Part I Design Frequency year s torm. .  


.W4 
1.D. Area 

Area Len! th Height Slope . !  Width 
'w id th  Time of Time t o

Peak 

Qso 
Peak 
Runoff 

QIOQ -

(SOMI) (Acres) ( f  t 1 ( f t )  Z j ( f t :  w!! ( ~ r s )  (ilt-S:- (CFS) (CFS) 

. EA- I 
- -  

.3.b 2 3 0 4  Zoo00 3 I 0.16 5018 0.09 3.1 2-8 1 67 24'3 

€A-Z 
D 
;EA-3 
d 

3.9 

2 . 8  

2496 

1763 

24000 

17000 

36 

36 

0.15 

0.21 

I 4530 

4517 

0.87 

0.67 

3.b 

2.4 
3.2 

2.2 
-- 

177 

1 05 

236 

246 

W-4 0-92 586 8500  zb 0.24 3017 0.89 1.4 I .  Z I I1 148 

I .o 640 , 7500 0.17 1 37~7 0 .89  1.2 121 161 

€4-6 
J . I.O b40 7 5 0 0  I5 0 . 2 0  37 (7  0.89 1.3 I .  Z IZI 161 

3-En-7 I. 5 973 9500 I5 0.16 446 1 4 . 0 9  1.7 L. 5 145 194 

2.1 1344 I5000 12 0.00 3905 0.67 3.2 2.9 403 491 

2176 I7000 2 2  0.13 5576 0.89 2.9 Z.6 728 88G 

, . -

Computed by: ,)-EM 
Vegetation type ~ULV,FILLD uNDWDf5fRT 

Checked by: W%T. 
Densi t y  Precipitation 

Soil Group ' 

Curve Number 

0 /
hCLD 

7 1 /2YT 
6 Hr. 

24 Hr. 

3.0 13-42 

4.0/4-5& Location SEE MASTERD4PIIW 

~unoffQd 0.311.15In. Job No. 033:4 

5 H E E T 3 O P  4 



ARIZONA HIGHWAY D E P A R T M E N T  

BRIDGE DIVISION 

HYDROLOGIC DESIGN DATA SHEET 
SCS METHOD: P A R T  II 

LOCATION DATA : 
Highway County P I N ~ L  
Loca t ion  QU)OF 6%6- MAP)(5sD ~ ~ ~ N A c ~ E  

J 

P r o j e c t  No. 83314 Stat ion 
N a m e  of S t r e a m  AREA ' R ' TO (40 B R A ~ H  ~ O d~51-tZ 

DESIGN DATA : 
Des ign  F r e q u e n c y  
Dra inage  A r e a  1 l .  03 s q u a r e  m i l e s  
D r a i n a g e  Leng th  28350  f e e t  
E leva t ion  

T o p  of Dra inage  a r e a  G 2239 f e e t  
A t  S t r u c t u r e  4. 1310 f e e t  

Dra inage  A r e a  Slope 
Vegetat ive C o v e r  Type 
Vegeta t ive  C o v e r  Dens i ty  
Soil  G r o u p  
P r e c i p i t a t i o n  

P = 6 h o u r  = 3.0 / 3 . 4 2  i n c h e s  

P = 24 hour  = 4.0 /4,5& i n c h e s  


DESIGN COMPUTATION: 
C u r v e  N u m b e r  A9 
T i m e  of Concen t ra t ion  2.69 h o u r s  
P e a k  Des ign  D i s c h a r g e  

S t o r m  P o i n t  A r e a l  A r e a l  D i r e c t  P e a k  
Dura t ion  P r e c i p i t a t i o n  Reduct ion  P r e c i p i t a t i o n  Runoff D i s c h a r g e  

S@YR 2%I 3  c.00 1.05 265Z 
1 h o u r  ( o ~ R .2.39 0.94 2.25 1. 25 3156 

2.4 Y 2.3% 1.30 
2 h o u r  2.74 0.95 z.GO 1.60 3 2 6 8  

2.64 2-56 J.50 257 2 
3 h o u r  2.97 0.97 2.08 1.85 3 \ 7 2  

3.00 2.9 .t 1.90 219 8  
6 h o u r  3.42- 0 . 9 8  3.35 2.25 2 4 0 3  

C omputed  by: M.A.T Date 9 -2 -85 

SHEET %OF 5 



-- 

5-7
1 PROJECT: A2 : MSIGNER: M . A ' T '  I% 

* W,%-r,5.;9%.- , -- 7 - 1  57?> 33, ;:- : r  zzj--- ,, '*I,,'y,.-'< qv:j  DATE:? -10 - 85 
HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

EL.-29 "ExlSTi orq ~TRLJcTJRF 
STAT1 ON : 

-z-- - ----- - r/-\

AHW= i ,5  -T,.,,0, = 2-l 7 Z o . - ~ - TWI = 

- TW 
.ls~.,i.02-zett/q-,-: TW, = So= e 7  

L = z  

SUMMARY 8 RECOMMENDATIONS:

( T D T ~ LRONDFF FUM T X A ~ Q ~ G - EARE.& IG -btnpi\ W I ~ L'2 















CONTINUATION OF RUNOFF CALCULATION SHEET 


I cHAtmL 1 

, E  / 3 g c  7530 .00/3aso 4 5,s 4f37 ; la /I& 4 3  
, FC=-l /40/7 k w  .0052 75- 2 6,3944 / ~ 7  2 7 2 2 9  
F-3 139% 35m ,003 50 3 4 , 5' 3 /ao 6 7  
h' /37b . /A7 7fC * 

Point 5 


2 1357 ,t5R&PJII- l37b /OgUO .OO/? 3im 3 5 0  q3/0 35 33s 3 / 9  


, J- 14~20 //m,00553021a lo,9 $37 db 3 1;6 -

K / J O ~9~m0 d & / 3 ~ m ~  aa 
L //ti 2 
Pt / 0 

, b,b,3mic?3/3g 

- / 4 4 0  2Y3m ,0o4$3&3 2 /,,3 3689 7# /F6 70 
6-2 /475 23o m .005am a & ~ 45g 8s 67 &se--

' Point 6 


2 1340 I?RoF/I ff5 1357 7506 ,0423/em 2 &5 2953 28 /7g q~ 

~ ~ 

OM 
f 13&c ~ r ~ .uo;3 3 5 1  732 L2 j4.2
/9000 k o  7 

/35 0 
P ' 

213 78 w, 
CT - Channel Time 

TP - Time to Peak 


Estimates based on mannings n1.025 for grass lined channels with side slopes - 4:l 
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(5.155DRL~NAG-FEMAP 6) 

R U N O F F  CALCULATION SHEET 

COCA TION DATA 
Highway v.1.~BLVD ARE& 

DESIGN DATA 
Frequency 100 yeare 

Location P6= 3.92 in. PZ4= 4.56 in. P I =  2.39  in.  
Project No. 83314 

Computed  by: M.h.7 Chccked  by: Date:  IZ-9-ST 
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CONTINUATION OF THE RUNOFF CALCULATION SHEET 

Concen. 
Point  

Combine 
Areas 

Upper Channel 
Time 

Channel Time 
& 

Time t o  Peak 

t a g
Time 

Composit e  
Peak 
Runoff 

min mi n mi n c f s  

t\ t\ 

r- 2 
3 :  
2 

"v 
x3 Y 
3 7 

x 
A 
5 i? 

0 
2

rrl e 
I-

? s 
2 
bG 

rn
*??4 

U - l  

0 - 3  

-

2s 

5's 

rs 

0 

/* z 13-
-- -  - -  

'h. 

* Estimated using the Manning equation: n * .017 f o r  paved areas 
n = .025 f o r  undeveloped areas 



c 1 2 / 6 r ~ t ~of Hor475hd Rd.  
a J c ,  
u lz 
E= -8-

Ear4 -4  C Q ~ ~ C&Q. 
0 0 

L E V .  1384 
U P  -







Estimates based on Mannings ns.025 for grass ltned channels with side slopes 4 t l  
-rr 



EXAMPLE \ 
\ 	 i' 

GIVEN: 	 S a O . 0 2  F I N D :  d /Dz  
\ 

/

0 ' 2 0  c t s  .d. = \ / UNIFORM F L O W  

D a 3 6 "  (CONCRETE] 


/ 	 FOR 
SOLUTION 

d / ~ 	= 0.30 ' PIPE CULVERTS 
d = 0 . 3 0  x 3': 0.9' 

AHD 
Structures Section Chart, 15 

Hydraulics Branch 
10-15-72 - FLoRENLE BLvD ~ T ~ K N \ D ~ A I M '  



-- ---- 

Q*= &5cSS q30= 246 ~ $ 5  

.CULVERT HEADWATER COMPUTATION 
a 

0
E I* LOCATION 

DESCRIPT~OH INLET CONt OUTLET CONTROL HW=H + ho -LSo Y Z  
HW d +D g x I 0  COST No. 

0 - HW & H dc + TW ho LSo HW g 3: 

7 7  2.35,3 - 8 ' ~ ~ ' x ~ o ' ~8k3 '  0.35 45 1,7 2.35 I9 

1 o 2 . e ~  


3 - 8 ' d  3r33't- 113 ' 0x3 0.95 2,85 ,+O +6[ 1.85 2A3 2-43 2.% o . 1 ~2.fY 2.88 2 1 


3-e '~a'~='+I g ~ 3D , G ~  .cf~ 5 5  1.9s2+3 2 . 5  2 ,q3  &t 2 . ~ 6Z,PA zo 

2 - d r 3 c ~ 0 ' -2 7  3r-j o.% 2.40 . j o  .35 152 2.X 2 Z . Z ( . O . ~ L Z , ~ ~ . + ~  2 z ' 

~ - 8 r g x60'- 57 8 x 3  0.g z.qo . q ~,+o1 . s ~2 . Z  2.26 Z.ZC - , :b  2.5 2,50 , 23
-. 

~~ -
5 L I.

4-1024'~ad: 2 1 6  /OX+ 2.05 ,*4 6.1~. o.gs 5 7.25 3 325 3 7  3.87 24 

4-i0~3g:035 e;sl 1.27 5.81 4 [,z- 2-55 2.68 Z.5 2.m i,b3,?8 381 25 


.
3-3 ; 5 ~ 1 ~ ' ~9 i  g l3 .  G P L ~  z s z  0.q -,I+ 1.6 2 , j  2 2.3 0.6 z,lq LSz 26 


3-dG;r: sgi- 89 0 . ~ 3 'o u  2.4 0.4 , 41,552.3 t 5 . 3  ost  z,-.L ;,+ 27 


4-8x3,,5b'"- I 17 8;3' 29+ 0.q .6)i 1.85 2.43 2 zq3 &q 2.75 2.d 2 8  

.' ,

z - B . ~ x l o o l '  123 &3' ~ c z3.06 0-$  ,77 2.0 2.5 2.2 2.5 o.?. 5 0 7  307 27 

, 2 -8;s 'x 123 8'e' 1.02 346 0.q  .TO 2.0 2.5 2.5 t.5 o.,Z 3 . d  3.08 30 

5 - i0;5'%mt+- we 16~s'0.9s 4.75 or+ 0.9 3.1 3.55 3.5 3.55 ,;; 48u4,75 3 )  

. 
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EA~EMENT WIDTH 

w 

Vr~inae ~ a 5 e m e n fAnd 6hannel ~ e a m e # r i b  
$om iundion O f  1st Sfreef  4 5hu / t7  sfreef 
To ~unfieo.friqSion ~ i n f6. 



--- 

---- 

t 	 P 

Veloc i t y  * 

Channel 1 .0 ;  Easenent Approximate .Long i t ud in i1  a t  Capaci ty  Runoff 


Plumber . Top LJldth Depth Length Slope  Capaci ty  


( f t )  ( f t )  ( f t )  ( f t t f t )  ( f p s )  ( c f s )  ( c f s )  
. . 

1 150 4 5000 0.001 4 .4  2351 m 
2/00 


2 175 4 4600 0.001 4.4 7824 	 4%!3-
35-0 

3.0
175 4 	 3682 4x0-3 250 4 5280 0.001 7 5 .9  4607 
YYoo 

4 6000 	 5 . 7  > J O Y  
4 

2 5 0  	
6041 -€Q66-425. 3 4400 0.0016 5 .3  

ye00  

5 40 3 5280 0.001 7 4.0 334 280 

6 70 3 5280 0.0015 4 .2  7 32 720 

7a 90 4 5500 0.001 4.2 1225 1150 

7b 9 5 4 2800 0.001 4 . 2  1319 1300 ' 

8 3 5 3 2500 . 0.0013 3 .3  230 210 

9 50 3 401 

I Ua 50 3 1600 0.0013 3 .7  420 401 

. l ob  50 3 1300 0.0013 3 .7  420 401 

I 
1 Oc 

. . 
50 3 1100 0.0014 3 .8  436 A%-

' 

r70 


11 50 ,., 3  5200 ,0 .0014 3 . 8  636 -%-

570 


12 
. . 

50 3 3700 0.0014 3 .8  436 e 

1 	
570 

13  45 3 1050 0.001 3.2 312 	 283 

214 ' 3 3600 0.001 3.1 257
14 40 

15 50 3 1300 0.0014 3 . 8  436 A%--

Y 70 

16 150 2 2700 0.031 2.9 ! 513 1 d *  

! i 	 / D  40 

17 	 46 3 '  3900 O.GC2 321 

50 3 2700 0.0013 3 .7  223 3701 8  


26 2 2100
19 

20a 60 5 2600 


2Ob 60- 5 15000 0 .0013 
. 	 --7 

* Ej:inztes based on I4anninCIs n.0.025 f o r  g r a s s  l i n e d  t r ; ~ z r o i d a :  ch?npe!s .;i:L, =~ i 4 -s l ! ~ ? ~ s  4 : l  



e 


Channel I . D. Easement 
Number Top Width Depth 

. . 

21 30 3 

2 2 50 3 

23 35 3 

24a 

24b 

40 . 

40 : 

3 

3 

2 4 ~  45 3 

2 5 30 . 3 

26 5 5 4 

28 ?o 2 

2 9 25 2 

30 25 2 

31a 30 3 

31b 
. . 

35 3 

32a 

32b 
! 

3 5 

35 

.3 

3 

3 

34a 60 3 

Approximate 
Length  

( f t )  

Long i tud ina:  
Slope 

( f t l f t )  

Ue l cc i  iy 
a t  

Capci t.y 

( f p s j  

2500 

4500 

0.001 

0.0015 I 
2.7 

4 . 0  

4300, 

2500 

0.0005 

0.001 

2.1 

3.1 

1500 0.0014 3 .6  

1400 0.0015 3.9 

5500 0.0018 3 . 7  

7000 0.002 5.3 

1400 . 0.001 2.1 

2500 0.003 4.0 

2500 0.0026 4.3 

7900 0.004 5.5 

2300 0.0035 5.5 

3300 0.0035 5 . 5  

2500 0.0035 5.5 

2900 0.001 

2800 0 .003 5.8 

Capacity Kuno f f  

( c i s )  ( c f s )  

1 a8 i 48 

4 52 123 

142 144 

256 250 

30 3 290 

382 340 

199- 173 

824 E20 

50 32 

L 

147 138 

206 267 

377 252 

377 300 

377 359 

808 , 

835 802 

* Est jmztes  bssed on Mannings n=5.025 f o r  grzss  l i n e d  t r a p c - c i d a l  c h r r n e l s  w':b s i 2 ;  :;o?.cs = 5 : !  
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April 17, 1987 

Mr. Tom Long, P.E. 
Ci ty  Engineer 
CITY OF CASA GRANDE 

Casa Grande, Arizona 

RE: 	 Casa Grande Master Drainage Study 
Carter Job Number 83314 

Dear Tom: 

In response t o  a concern expressed by Bill Collins of DNA Engineering, w e  have 
reevaluated t h e  magnitudes of runoff in t h e  Casa  Grande Master Drainage study. 
W e  agree  t h a t  a discrepancy exis ts  in t h e  use of channel t ime  when plotting t h e  
composite unit hydrographs for  combining tr ibutary areas.  

The lag t i m e  in this  study is defined a s  t h e  t i m e  of peak a f t e r  t h e  initial subarea  
peak has subsided. The channel t i m e  in this study is defined a s  t h e  t ime  which t h e  
unit hydrograph for t h e  part icular  subarea "lags" before  reaching the  concentrat ion 
point. The original composite hydrographs were  incorrectly plotted due t o  previous 
confusion between these  two  definitions. 

Enclosed herewith a r e  t h e  revised composite unit hydrographs with a summary of 
reevaluation for  al l  concentrat ion points. Fortunately,  most  of t h e  revised 
composite peaks a r e  similar t o  t h e  original values. Revised sizes for  channels and 
s t ructures  have been determined for  those flows which bring about a necessary 
change. 

Please find t h e  enclosed evaluation. L e t  m e  know if I can be of fur ther  assistance. 

Sincerely, 

John F. I<raft, Jr.  

JFI<:m ww 
Enclosures 



SUMMARY OF REEVALUATION 

Concent ra t ion  Point  
Or ig ina l  Q 

(cf  s) 
Revised  Q 

(cf s )  
S t r u c t u r e  

Designation 
Channel  

Designation 

No. 1 on  North Branch 
No. 2 on North Branch 
No. 3 on North Branch 
No. 4 on North Branch 
No. 5 on North Branch 
No. 6 on North Branch 
F rench  St.  & West 1st St.  
Shul tz  & 11th St.  
S t a t e  di tch a t  Silver Reef 
Nor th  of College Park  
Trekel l  & Cottonwood 
Nor th  of Kortsen E of C e n t e r  
Burgess Peak Area  
Storey  and Hermosa 
Florence  Dlvd. and P e a r t  Rd. 
S to rey  and Pea r t  Rd. 
Downstream of S torey  and P e a r t  
P e a r t  Road Out le t  
Eas t  VIP Blvd. Area 
West VIP Blvd. Area  
VIP Blvd. Area 

Y 

3t 

1 
Pina l  Bridge 

3t 

3t 

11 
3t 

3t 

7 
6 
3t 

3t 

3t 

3t 

Y 

3t 

3t 

3t 

3t 

3t 

* Struc ture  i s  nonexistent  o r  revised f low h a s  no t  s ignif icantly changed.  

** Runoff quanti t ies  revised June ,  1987. 



REVISED CHANNEL CAPACITIES 


Original  Revised 1 

Channel  S ize  S ize  
Designation Concen t r a t ion  Point  (f t.1 (f t.1 

North Branch E a s t  of Trekel l  
North Branch E a s t  of Pinal  
North Branch West of Pinal  
North Branch West of Thor ton  
Trekell  and  Cot tonwood 
Downst ream of Trekel l  and  

Cot tonwood 
Downst ream of Trekel l  and  

Cot tonwood 
North of Kor tsen  Eas t  of C e n t e r  

REVISED STRUCTURE CAPACITIES 

2St ruc tu re  Original S ize  Revised  Size  
Designation Location (f t-1 (f t.1 

1 North Branch and Trekel l  (12) 10 x 4 x 120 (15) 10 x 4 x 120 
6 Trekell  and Kor tsen  (3) 10 x 3 x 150 (4) 10 x 3 x 150 
7 Kortsen  West of C a s a  Grande  (3) 10 x 3 x 100 (3) 10 x 3.5 x 100 

11 Florence  Blvd. and 1s t  S t r e e t  Add (2) 6 x 3 x 180 Add (3) 6 x 3 x 180 

Based on channel  s lopes shown on summary  m a p  wi th  4:l s ide  s lopes  and 
Mannings n = 0.025. 

Based on a 1.0 f o o t  head  loss with a loss coef f ic ien t  Ke = 0.4 and Mannings 
n = 0.016. 
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