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I .  LAND USE AND SITE MAP 







Granite Reef Wash i s  tr ibutary to  the Sa l t  River a t  a point  1/2 mile 
east  of Hayden Road. From th is  point, i t  runs three miles north and . eas t  through the Sa l t  River Indian Community and City of Scottsdale, 
to  the concentration point of the t r ibutary area a t  the Pima and 
Thomas Road intersection, thence northeast again into the  Sa l t  River 
Indian Community. 

The t r ibutary area i s  bounded by the Indian Bend Wash t r ibutary  area 
on the west, i r r igated cropland on the eas t ,  and the Arizona Canal on 
the north, total ing approximately 8 square miles. 

The City of Scottsdale and East Maricopa Natural Resource Conservation 
Dis t r ic t  have sponsored this  project as a flood prevention measure due 
to periodic and repeated flooding which has occurred along the wash. 
The primary objective of th i s  project i s  t o  reduce the level of flow 
i n  the wash to tha t  capacity which can be developed. The plan ca l l s  f o r  
construction of a combination of open channels, box culverts  and levees 
which wi 11 establish the maximum re1 ease r a t e  possible from a proposed , 
detention area upstream of the concentration point a t  Thomas-and Pima 
Road. 

The total  cost of the project i s  over $700,000, with the majority of 
the design and contract administration to  be done by the City of Scottsdale, 
w i t h  backup techanical assistance by the S.C. S. Operation and maintenance 
will a l so  be the responsibil i ty of the City. 

Recreation features may be added as a separate measure i n  a future phase. 

111. PLAN NARRATIVE 

A. DESCRIPTION OF THE PLANNING AREA:  

Location and Hi story 

The concentration point f o r  the area t r ibutary to  Granite Reef 
Mash i s  a t  the intersection of Thomas and Pima Roads, as shown on the s i t e  
map. This t r ibutary area can be divided into two hydrologically independent 
areas. The smaller of the two i s  approximately 2 square miles of urbanized 
land within the City of Scottsdale; the larger portion of the tributary 
area 1 ies  to  the eas t  within the Sa l t  River Indian Communi t y ;  the majority 
o f  the 6 sq. mi. area on S.R.I.C. i s  flood i r r iga ted ,  sparcely populated, 
deser t  farmland. The area i s  characterized by f l a t  slopes ( 0 . 5 n r  l e s s )  
f a l l i ng  from north to south. 

Historical ly ,  the t r ibutary area extended i nto the McDowell 
Mountain Range to  the north. In the l a t e  1800's, the Arizona Canal was 
b u i l t  by the Bureau of Reclamation to  supply i r r igat ion water to the Sa l t  
River valley, This canal forms a dike, impounding flood waters north of 
the canal ; the area around Pima Road and the Arizona Canal has had a history 
of canal breaks which pass through the t r ibutary area. The U. S. Corps of 
Engineers' Indian Bend Wash Project will diver t  water upstream of the 
Arizona Canal over t o  the Indian Bend Wash (a mile west of the Granite Rcef 
Wash). This diversion wi l l ,  therefore, l imit  the northern boundary of the 



tr ibutary area to  the Arizona Canal as shown. 

The City of Scottsdale i s  undertaking an aggressive storm 
drainage program i n  the upstream reaches of the t r ibutary area which 
will diver t  additional storm water from the Granite Reef Wash west to 
the Indian Bend Wash. The Granite Reef Wash runs from the Sa l t  River 
Indian Community a t  Thomas and Pima southwest two miles through urbanized 
area within the City of Scottsdale. As the wash crosses McKellips Road, 
i t  again enters the Sa l t  River Indian Community flowing one mile south 
to the out fa l l ,  the Sa1 t River Bed. The wash consists of inverted crown 
s t r ee t s  and open earth channels as i t  passes through the City of Scotts- 
dale to  the Sa l t  River Indian Community. 

Granite Reef Wash contains flows only d u r i n g  and immediately 
a f t e r  storms. Three types of storms produce rain in  the  area: genera1 
winter storms, general summer storms, and local thunderstorms. Most 
floods are "flash floods" as the r e su l t  of thunderstorm ra infa l l  tha t  
occurs unexpectedly with l i t t l e  or  no time to warn affected communities 
of impending danger to l i f e  and property. The natural stream channels 
are shallow, poorly defined, and inadequate to carry storm waters t h r o u g h  
urbanized areas without damage. Increased urban encroachment on the 
flood plain further aggravated the flood problems along the wash. 

a. Other than immediately fol lowing the. heavier rains ,  l i t t l e  
s treamfl ow occurs i n  Granite Reef Wash because climatic and drainage-area 
character is t ics  are not conducive to continuous runoff. A se r ies  of 
variable-length, para l le l ,  ephemeral streams descend from the slopes of 
the mountains to  the a1 luvial plains,  where the channels are poorly de- 
fined and braided. The ser ies  of para1 l e l  streams i n  the upper reaches 
of the t r ibutary areas feed into Granite Reef Wash, which carr ies  flood- 

. waters to the Sa l t  River in i t s  very wide, shallow cross section. Some 
runoff i s  l o s t  t o  channel percolation i n  the wash. There a re  no stream 
flow records for  th i s  wash. 

-f --- -., . , - - \ 
-" .b.- The ar id and subtropical climate i s  characterized by short ,  

mild winters w i t h  c lear  days and cool nights; long hot summers (with day- 
time temperatures usual ly exceeding 100 degrees Fahrenhei t )  ; low annual 
rainfal l  ; low re la t ive  humidity; and a high water evaporation ra te .  The 
90-year mean annual precipitation ranges from about 7.8 inches per year 
a t  the Sa l t  River to  about 14.0 inches per year in the higher mouritains. 
The rainfal l  i s  divided about equally between the summer and winter 
seasons. Mean maximum and minimum January temperatures range from approxi- 
mately 65 to 35 degrees Fahrenheit in the valley and from about 50 to  25 
degrees in the mountains. Mean daily temperatures during July vary from 
105 to 75 degrees in the lower portions of the region and from 90 to  60 
degrees in the higher mountai ns. A1 though prevai 1 ing winds are  general ly 
rather 1 ight,  moderate winds often occur in conjunction with general winter 
storms, par t icular ly in the higher elevations, and in the spring when low 
pressure develops over Nevada. Summer thunderstorms often produce strong 
gusty winds over local areas.,* 

/ "~x t rac ted  i n  part  from Indian Bend ---- Wash - Design Memorandum No. 2 
r (Los Angeles Distyict ,  U.S.C.E., May, 1975) 



Problems and Potent ia ls  ; Econonlic Eva1 uation,  Benefi ts  and 
Effects  

His tor ica l ly  , the area has experienced extensive flooding 
causing damage t o  res iden t ia l  and commercial development in  the urbani zed 
a r ea ; . t he  i r r i ga t i on  system running along and across the  southern reach 
of the wash has been repeatedly damaged by floodwaters. In addi t ion,  
because the wash runs generally north to  south ,  the a reas  on the e a s t  s i de  
of t h i s  wash have been per iodical ly  severed from the  l a r g e r  portion of the 
City t o  the kes t .  

The City i s  presently i n s t a l l i n g  a $400,000 fo r ty -e igh t  inch 
storm drain below 87th S t r e e t  to  provide improved access across the in- 
verted crown s t r e e t  reach of the  wash. Also, as mentioned previously, 
the  City of Scottsdale has budgeted more than $2,000,000 f o r  storm drains 
which would d ive r t  water from the  urban t r i bu t a ry  area t o  the north. The 
1 arger  portion of the t r ibu ta ry  area  w i  11, however, continue t o  dra in  t o  
the  Granite Reef Wash which has, a t  present ,  the  po ten t ia l  f o r  severe 
repeated flood damage. 

This p ro jec t  would increase  the capacity of t he  wash through 
the  City of Scot tsdale  and Salt. River Indian Community. Since this 
capacity i s  l imited and l e s s  than the t r i bu t a ry  area has the  potent ia l  
f o r  generating, the project  includes a flood detention strucLure t o  meter 
flows out  a t  the r a t e  determined by the l imited capacity downstream. 

The po ten t ia l s  f o r  development of a flood detention a rea ,  both 
fo r  the S a l t  River Indian Community and the  City of Scot tsdale ,  appears 
t o  f a r  outweigh any possible problems. From an economic, socia l  and 
environmental perspective,  the  r e s u l t s  of such an e f f o r t  would prove 
benef ic ia l  t o  a l l  concerned. Further,  t h i s  preferred s i t e  o f fe r s  many 
l e s s  problems than may be expected a t  any a1 t e rna t ive  locat ions .  

The following summary ana lys i s  describes the  foreseeable 
a s s e t s  and/or 1 i ab i  1 i  t i e s  involved i n  this  project:  

ASSESSMENT FACTORS POTENTIALS PROBLEMS 

Land Use Mai ntai  n ex i s t ing  use of crop- 
land, pastureland; production 
potent ia l  increased due t o  
management of  drainage and 
a v a i l a b i l i t y  of i r r i g a t i o n  
water. 

Economi c Flood damage reduction. 

Improved home value f o r  down- 
stream res iden t s .  

Potential  f o r  extended recrea- 
t i  onal devel opment can provi de 
economic benef i t s  t o  Indian 
Commu n i  t y  . 
Provi s i  on of increased level  
of i r r i g a t i o n  water f o r  Indian 
Communi ty . 



ASSESSMENT FACTORS 

Social 

Recreation 

Lands cape 
Qua1 i t y  

Fish/Wildl i f e  

Water Management 
(Including 
erosion/sediment, 
agr icu l tu ra l  
pol 1 u tants  , 
drainage, i r r i ga -  
t i on )  

Protect  
i ndustr 

POTENTILLS PROBLEMS 

ion of res iden t ia l  and.  Possible sa fe ty  pro- 
i a l  population. blem i f  neighborhood 

chi 1 dren have access. 

Planting grasses on earthen 
dam and surrounding bcrrow 
area wi l l  provide compatible 
open space/recreation area. 

May be stocked f o r  f i shing 
and/or used f o r  small boats, 

Posi t i v e  water-1 and 
re la t ionships .  

Adjacent 1 andscape (crop- 
land and mountains) o f fe r s  
excel 1 en t  opportunity f o r  
sceni c v i s tas .  

By providing adequate 
ground cover and plant  
material near water ' s  edge, 
may 'provide d ivers i f i ed  
hab i ta t  near urban environment. 

Depending on water qua1 i t y  , 
may provide b i  01 ogi cal pro- 
duc t iv i ty ,  e spec ia l ly  f i s h  
ha.bi t a t .  

Potential  tox ic  
chemi ca l s  from agr i -  
cu l tu re  may prohibi t  
f i s h  habi ta t .  

W i  1 1 need t o  provide ' 

vegetat ive buffer 
area along Pima Rd. 

Cost of provi di ng 
vegetat ive cover and 
fu tu re  maintenance. 

Must provide balanced 
ecological sys tern t o  
avoid such problems as 
high i n sec t  population, 
s tagnation,  e tc .  

Improvement of channelizing Agricul tu ra l  pol 1 utants 
water across Pima Road. may a f f e c t  groundwater 

qua1 i ty  and potential  
Control led runoff. ' water uses. 

Provide groundwater recharge. Sediment buildup w i  11 
requi r e  peri odi c cleaning 

I f  not chemically tox ic ,  may 
provide 1 i vestock watering 
pond. 

Reduced erosion and deposit ion 
downstream. 

Reduced f 1 oodi ng on agri  cul t u r e  
lands south of McKellips. 



ASSESSMENT FACTORS 

A j r  Q u a l i t y  

POTENTIALS PROBLEMS 

Prov i s ion  o f  1  andscapi ng I n i t i a l  p roduct ion  o f  
along Pima w i l l  improve no ise  and p a r t i c u l a t e  
noise and a i r  q u a l i t y  ma t te r  du r ing  con- 
problems from t r a f f i c .  s t r u c t i o n .  

S o i l  In format ion:  

A comprehensive s o i l  survey has been conducted by the  S.C.S. i n  
cooperat ion w i t h  Arizona A g r i c u l t u r a l  Experiment S ta t i on .  For d e t a i l e d  s o i l s  
i n fo rma t ion ,  r e f e r  t o  S o i l  Survey - Eastern Maricopa and Northern P ina l  
Counti cs Area, Arizona-, November, 1974. 

B. MEASURE SPONSOR'S OBJECTIVES - PRIMARY AND SECONDARY: 

Primary - (1 ) Decrease f lood peaks t o  manageable l e v e l s  through 
the  use o f  a  de ten t i on  bas in  l oca ted  a t  the  concent ra t ion  p o i n t  , 
on undeveloped p rope r t y  (see s i t e  map). 

( 2 )  Provide 100 yea r  f l o o d  p r o t e c t i o n  w i t h  channel iza- 
t i o n  and f lood proof ing  o f  areas adjacent  t o  t he  wash. Th is  may 
i n c l u d e  levees, open channels, and underground drains.. 

(3 )  Prov i  de emergency v e h i c l e  access. 

-Secondary - (1)  Recharge the  .ground water  b a s i n  w i t h  f l o o d  waters. 

(2 )  Preserve e x i s t i n g  vegeta t ion  and w i l d l i f e  h a b i t a t s  
where feasabl e. 

C. ALTERNATIVES CONSIDERED: - 
A l t e r n a t i v e  l o c a t i o n s  f o r  t he  de ten t i on  bas in  have been examined. 

The City has a park south and west o f  the chosen s i t e  which was considered 
f o r  use as a  de ten t i on  area. The problems invo l ved  w i t h  the d i v e r s i o n  o f  
l a r g e  q u a n t i t i e s  of water  and r e l o c a t i o n  of e x i s t i n g  park f a c i l i t i e s  make. 
t h i s  s i t e  m a r g i n a l l y  acceptable. The remainder o f  t he  area near t he  con- 
c e n t r a t i o n  p o i n t  i s  e i t h e r  r e s i d e n t i a l l y  o r  i n d u s t r i a l l y  developed. 

Because o f  urban encroachment, r e l o c a t i n g  o r  "green be1 t i n g "  t he  
wash i s  considered unfeasable, The o n l y  recourse a v a i l a b l e  i s  t o  make the  
most h y d r a u l i c a l l y  e f f i c i e n t  use o f  t he  channel as i t  e x i s t s .  The r e s u l t -  
i n g  capac i t y  of t h e  system i s  less  than .the 100 yea r  s torm 1  eve1 ( t h e  
des i red  l e v e l  o f  p r o t e c t i o n ) ;  there fore ,  peak f lows w i l l  be reduced a t  the  
concen t ra t i on  p o i n t  t o  manageable l e v e l s .  

D. INSTALLATION: 

Open channel w i l l  be cons t ruc ted  south of McKel l i p s  Road t o  the  
S a l t  Ri'ver channel (4500 L. F. ) , and the  e x i s  t i  ng open channel no r th  o f  
McKel l ips w i l l  be enlarged t o  an e x i s t i n g  S.R.P. w e l l  s i t e  (1300 L.F.). 
The w e l l  s i t e  w i l l  be re loca ted  approximate ly  50 f e e t  west t o  rernove the  
severe o b s t r u c t i o n  t h a t  now e x i s t s  a t  t h i s  p o i n t  i n  t he  channel. 



The channel i s  developed from t h i s  well s i t e  north to  just 
south of McDowell , a1 though levees may be required in por t ions  of 
t h i s  reach which lack capacity. 

A t  McDowell Road, a s i ng l e  8 '  x 5 '  box cu lve r t  and poorly de- 
f ined dip  sect ion control the capacity of the  upstream system. This 
program would include constructing a doncrete flume p a s t  an ex i s t ing  
well s i t e  south of McDowell; adding an addit ional  8'  x 10'  box, and 
improving the  channel immediately upstream. The upstream channel takes 
two 900 turns, winding i t s  way from where the  wash leaves 87th S t r e e t  
to  the McDowell crossing. The realignment of the ex i s t i ng  channel 
would re turn  the  channel t o  i t s  natural  location.  

From where the wash leaves 87th S t r e e t  upstream t o  the  Thomas 
and Pima in te r sec t ion ,  the wash has been developed as an inverted crown 
roadway with a 48" underground storm drain.  Additional channel work 
is not possible through t h i s  area which i s  t o t a l l y  developed. The maximum 
capacity without flooding i n  t h i s  reach of the wash wi 11 es tab l i sh  the 
re lease  r a t e  possible from the  proposed detention area upstream. Pre- 
liminary s tud ies  ind ica te  t h a t  70 t o  100 ac . - f t .  of s to rage  wi l l  cu t  the 
peak flows i n  ha l f .  The detention area  proposed would accept  waters pr i -  
marily from the  agr icu l tu ra l  port ion of the watershed. 

Right-of-way f o r  a1 1 construction would be secured by drainage 
easements o r  fee  t i t l e .  

Local f inancing wi l l  be primari ly by t h e  City o f  Scottsdale;  
S t a t e  and Maricopa County Flood Control D i s t r i c t  funds may a l so  be avai l -  
able .  The City wil l  provide a port ion of the local  share  of the cos t s ,  
by preparation of the  s tud ies ,  de ta i l ed  plans and spec i f i ca t ions .  Admini- 
s t r a t i o n  of the  contracts  wi l l  be handled by the City of Scottsdale.  The 
quant i ty  and value of t h i s  work wi l l  be determined by mutual agreement 
immediately p r i o r  t o  the signing of the  p ro jec t  or  engineering services  
agreement, and wi l l  be s e t  f o r t h  i n  the  agreement. 

Table I summarizes preliminary cos t  est imates f o r  the various 
portions of the  work. 

TABLE I 
INSTALLATION COSTS 

C O S T S  
DESCRIPTION OF PLANNING AND RIGHT-OF- 

W O R K ,  ADMN . DESIGN WAY CONST. - TOTAL 

S a l t  River t o  $ 2,500 $ 8 , 5 0 0  . $ 50,000 $65,000 $126,000 
McKell ips  

McKellips t o  500 2,500 - 0- 20,000 23,000 
Nell S i t e  

S.R.P. Well S i t e  1,000 6,000 - 0- 45,000 52,000 

McDowel 1 Cross i ng 2,000 5,000 65,000 40,000. 112,000 
& Channelization 

Detention Area 5,000 15,000 1 55,000 100,000 275,000 ---- 
TOTAL 8 11,000 $37,000 $ , ~ o  $ 2 7 0 , 0 0 r  $588,000 

Contingency (2070) 116,000 
TOTAL $706,000 

- 8- 



E. OPERATION A N D  MAINTENANCE:  

The City of Scottsdale will be responsible f o r  the operation 
and maintenance of the improvements instal led.  A n  operation and 
maintenance agreement wi 11 be entered into between the City of Scottsdal e 
and the S. C. S. se t t ing for th operation and maintenance requi rements prior 
to  execution of a project or engineering services agreement. Operation and 
maintenance work will normally include such actions as clearing and grubbing 
the detention area and channels, repairing dikes, and patching s t r e e t  sections. 

Inspection of the improvements will be made annually by the City 
of Scottsdal e ,  East Earicopa Natural Resource Conservation Dis t r ic t ,  and 
the Soil Conservation Service f o r  a period of three years.  Annual inspec- 
tions a f t e r  the third year will be made by the City of Scottsdale. Inspec- 
tion reports wi 11 be supplied to the Soi 1 Conservation Service annually. 
Upon request, the Hohokam Resource Conservation and Development Project wi 11 
provide technical assistance fo r  needed maintenance work. 

F. UNIFORM RELOCATION ASSISTANCE AND REAL PROPERTY ACOUISITION ACT: 

The costs of relocation payments will  be shared by the measure 
sponsor and the Service. . . 

Investigation has disclosed tha t  under present conditions, the 
R.C. & D. measures will n o t  r e su l t  in the displacement of any person, 
business, or  farm operation. However, i f  relocations become necessary, 
relocation payments will be cost shared in accordance with mutually 
acceptable percentages. 




