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REPORT 

INVESTIGATION O F  NORTH PHOENIX MOUNTAINS 
FLOOD DETENTION BASINS 

CITY OF PHOENIX, ARIZONA 

SCOPE O F  REPORT 

The purpose of this Report  is to locate flood detention basins  for 

regulation of surface runoff f rom the higher elevations in the Phoenix 

Mountains due to a 100-year design s torm.  Release of impounded water  i s  

to be controlled by fixed openings a t  outlets f rom each basin for d ischarge  

a t  r a t e s  suitable to  existing downstream channel capacity. F o r  s t o r m s  

g rea te r  than the 100-year r ecu r rence ,  an emergency spillway is to  be 

provided with freeboard capacity sufficient to p a s s  the maximum probable 

s torm runoff. Si tes  for  flood detention basins a r e  to  be selected by field 

reconnaissance i n  conjunction with a e r i a l  p ic tures  and the u s e  of two-foot 

contour topography m a p s  at the scale  of one inch equals 100 feet. Land- 

scaping is to be considered in  each plan of improvement.  Reservoi r  pond- 

ing a r e a s  a r e  to. be defined and the land a r e a s  required fo r  each project  

determined. Es t ima tes  of cos t  will be prepared fo r  each basin and shall 

include the cos ts  for land, construction, and landscaping. 

DETENTION BASIN LOCATIONS 

Investigations for  detention basins in the Phoenix Mountains have 

been made  a t  the following locations: 

Basin No. 2a 7th S t r ee t  south of Thunderbird Road 

Basin No. 2b Thunderbird Road e a s t  of 7th S t ree t  

Basin No. 3 16th St ree t  Wash e a s t  of Cave Creek Road 



Basin No. 4 18th St ree t  north of Northern Avenue 

Basin No. 5 7th Street  and Peor i a  Avenue 

Basin No. 6 36th St ree t  south of Mountain View Road 

The various watersheds have been indicated on a m a p  of the North Phoenix 

Mountains a r e a  included on the following page a s  Plate  No. 1 of this  Report.  

A l s o  shown a r e  the watershed locations of City of Phoenix Basin No. 1 and 

Dreamy Draw Detention Basin, both in  the designed-awaiting-construction- 

funds status.  

CRITERIA FOR DESIGN 

Soil Conservation Service c r i t e r i a  and procedure a r e  to  be applied 

i n  the design of each detention basin. Where failure of an  ea r th  d a m  could 

r e su l t  in  lo s s  of human life o r  ser ious  damage to buildings and important  

public utilities, the Soil Conservation Service has  s e t  down in  memorandum 

fo rm the following requirements:  

Basin Design Fea ture  Requirement 

a. Sediment s torage Provide fo r  100-year accumu- 
lation below the principal 
spillway 

b. Storage capacity and Regulate 6 -hour 100 -year  s torm 
principal spiIlway runoff 

c .  Emergency spillway Provide for  peak flow f rom 
6 -hour precipitation determined 
by fornmla 

P = P100 + 0.26 ( P M P  - P100) 

d. Emergency spillway Provide for  peak flow f rom 
freeboard 6 -hour probable maximum 

precipitation 





For  design of the basins in this study, no sediment storage has been 

provided below the principal spillway. This s tep avoids extended ponding 

of water which can be an  attractive nuisance. A surveillance and mainte- 

nance program will be required to  ascertain and remove any excess  

accumulation of sediments. 

The Los Angeles County Flood Control Distr ict  has planned and 

developed a notable flood control system over the past forty years .  

Detention dams and major  channels were designed to handle the runoff 

from a s torm equivalent to a fifty-year frequency while the local s torm 

dra in  network was designed for  the runoff from a ten-year frequency s torm.  

These design c r i t e r i a  were established to achieve a balance between the 

necessity of flood protection works and their considerable cost. 

HYDROLOGICAL DATA 

Since s t ream flow measurements  a r e  not available for these smal l  

d e s e r t  watersheds, dependence for runoff will be upon rainfall determined 

from U. S .  Weather Bureau Precipitation Records and Maps. The following 

table summarizes in brief the general relation of precipitation magnitude 

for the a r e a  of study versus  frequency of occurrence for  s to rms  of various 

duration. 



PHOENIX MOUNTAINS PRECIPITATION - INCHES 

R e c u r r e n c e  I n t e r v a l  
Storm 10 25 5 0 100 Observed Probable 
Duration Years  Years  Years  Year s  Maximum Maximum 

l -Hour( l )  1 .6 1.9 2.2 2.4 3. o ( ~ )  13. o ( ~ )  

3 1 .8  2. 1 2. 5 2. 7 3.5 (4) 15.3(4) 

6 -Hour( 5, 2.0 2.4 2 . 8  3.1 4. o ( ~ )  18. o ( ~ )  

24-Hr( 5, 2.4 2.9 3.4 3.8 5. o ( ~ )  23. o ( ~ )  

10 -Day (6) 5.4 7.0 7.8 8. 3 - - 

(1) Technical Pape r  No. 40 - U.S. Weather Bureau, 1961 

(2) U.S. Weather Bureau, Tempe, Arizona, Sept. 14, 1969 
(3) Technical Pape r  No. 38 - U. S. Weather Bureau, 1960 

(4) J. C. E. interpolation - T. P. No. 40 U. S. Weather Bureau 

(5) Precipitation Maps - U.S. Weather Bureau, SCS (AHD Rev. 1970) 

(6) Technical Pape r  No. 49 - U. S. Weather Bureau, 1964 

SURFACE RUNOFF 

Examination of the Phoenix Mountains watersheds revea l  the upper 

s lopes and h i l l s  to be s teep  and rocky while the lower slopes and val leys 

a r e  caliche cemented talus through which drainage channels a r e  deeply cut. 

Reference to the Soil Conservation Service "General Soil Map of Maricopa 

County" indicates the watersheds to be rock outcroppings, stony moun- 

tainous soils on s teep  slopes,  and recent  alluvial soi l  with conservative 

infiltration r a t e s  of 0. 05 to 0. 15 inch per  hour.  F o r  this  study a surface 

runoff factor (SCS - curve number) of 91 h a s  been selected af te r  cons ider -  

ation of the slopes,  soil  types, and ground cover.  



SEDIMENT 

Investigations of s i l t  accumulation have been made for  severa l  

r e s e r v o i r s  i n  Arizona. Resul ts  of these s tudies  a r e  noted below in  t e r m s  

of average accumulation per  year .  Also included a r e  average sediment  

accumulation values applied in designated project  design r epor t s .  

SEDIMENT ACCUMULATION TABLE 

Rate 
A - F  per  
Sq Mile 

Location Period p e r  Year 

1. San Carlos  Reservoi r  - Gila River  1928-37 0.18 
1937-47 0.37 

2. Roosevelt Lake - Salt  River  

3. Little Box Canyon Reservoi r  - 
Mineral  Creek  1952-67 0. 27 

4. Magma No. 1 near  Florence 

Magma No. 2 near  Florence 

Magma No. 3 nea r  F lorence  

5. Big Horn Mountain Tank No. 1 
nea r  Tonopah 

Big Horn Mountain Tank No. 2 
nea r  Tonopah 

6 .  ~ u a d a l u p e  south of Tempe 

7. Trilby Wash nea r  Beardsley 

8. Santa Rosa  Wash n e a r  Casa  Grande 

9. Sands Draw Detention Dam near  
Safford 

1960-64 

Design Report  

Design Report  

Design Report  

Design Repor t  



STANDARD SECTION FOR FLOOD DETENTION DAM 

In th i s  study the typical  c r o s s  section i l lus t ra ted below s u m m a r i z e s  

simply the r e s u l t s  of p re l iminary  des ign  for  development of cos t  e s t ima te s .  

In general ,  the c r e s t  of a n  e a r t h  d a m  a c t s  a s  a single lane roadway and for  

e a s e  of construction with power equipment should be not l e s s  than twelve 

fee t  in  width. The ups t r eam and downst ream slopes  of 2:l  a r e  typical  of 

sma l l  homogeneous flood control  d a m s  on an  impervious foundation. To  

p e r m i t  landscaping, the downstream slope has  been modified to  4:l and the 

cos t  thereof included as a separa te  i t em.  The total  height of embankment  

includes the ponding depth result ing f r o m  routing of the 100-year ,  6-hour 

s t o r m  runoff, plus 3 feet  for  the emergency  spillway hydrograph peak d i s -  

charge plus 3 feet  for  f reeboard in  the spillway channel. 

EMBANKMENT SECTION 

LANDSCAPING 

Considering the location of these  detention bas ins  i n  a wa te r  

deficient a r e a  adjacent  to  the Phoenix Mountain P r e s e r v e  where  mountain 

f o r m s  and d e s e r t  v i s tas  a r e  to be p re se rved ,  we recommend that  d e s e r t  

landscaping be adopted. This  can be achieved through the protection,  



salvage, and relocation of existing d e s e r t  plants with some supplemental 

planting during construction. Natural revegetation can be expected to 

complete restorat ion of d e s e r t  cover.  

Placement  of additional uncompacted f i l l  on the downstream slope 

as a landscaping m e a s u r e  could lessen  the public awareness  of detention 

basin embankments. Modification of the slope inc reases  We embankment 

volume and a r e a  requiring landscape t reatment .  A policy will have to be 

established regarding landscape f i l l  placement. In th is  Report  fo r  estirnat-  

ing purposes a uniform fil l  to a 1:4 slope h a s  been used. Should exotic 

landscaping be considered, cos ts  of var ious elements  a r e  approximated a s  

follows: 

Nursery stock and planting $2 ,  500 p e r  a c r e  

Water distribution system $7 ,  500 p e r  a c r e  

Maintenance and water  $1,000 p e r  a c r e  
p e r  yea r  

Field inspection was made of the existing downstream flood channels. 

Typically these a r e  i r r egu la r  d e s e r t  shrub lined, sand, rock, and caliche 

bottom courses  encroached upon by some s t ruc tures ,  f i l l  ma te r i a l ,  and 

t rash .  In one subdivision the s t r e e t  has  been constructed with an  inverted 

crown on the genera l  channel alignment to c a r r y  the d e s e r t  runoff and 

surface flow f rom subdivision lots. The capacity of the channels a l l  con- 

siderably exceed 30 cubic feet  per  second except i n  one case  where property 

owners  in  a subdivision have reduced the runoff channel section to a capacity 

of about 25 cubic feet  per  second. Principal  spillways have been considered 

individually in  this Report and their  capacities range from about 20 to 35 

cubic feet per  second. 



SOIL CONSERVATION SERVICE DESIGN PROCEDURE 

F o r  orderly computation a hydraulic design data  sheet was prepared 

for tabulation of watershed physical and computed charac ter i s t ics .  This 

form and a copy of the Soil Conservation Service Design Hydrograph Com- 

putation Sheet used in computing Principal  Spillway, Emergency Spillway, 

and Emergency Spillway Freeboard Hydrographs a r e  included in the 

Appendix. 

The Principal  Spillway Hydrograph for this study has been computed 

for a six-hour 100-year s torm runoff utilizing the Soil Conservation Service 

Emergency Spillway dimensionless hydrograph procedure outlined in  

Chapter 21, Section 4,  Hydrology of the National Engineering Handbook. 

The capacity of the r e se rvo i r  was then determined by routing the hydro- 

graph flow through the r e se rvo i r  and orifice controlled outlet to a sce r t a in  

the s torage and emergency spillway level and time required for  the 

r e se rvo i r  to drain.  Orifice s ize  was selected af te r  field inspection of the 

downstream channel and consideration of the orifice head-discharge 

capacity. 

Design of the emergency spillway i s  based upon the peak discharge 

of the Emergency Spillway Hydrograph computed by Soil Conservation 

Service procedure and the six-hour design minimum precipitation computed 

by the formula: 

Width of the spillway is determined assuming three feet of available head a t  

the channel inlet and computing the width for c r i t ica l  depth a t  the control  

section. In this design s ince the channels a r e  not overly long, the grade of 

the spillway can be level. 



The Emergency Spillway Freeboard  Hydrograph is also constructed 

following the Soil Conservation Service dimensionless hydrograph procedure 

by utilizing the Probable Maximum Precipitation. F r o m  the peak hydro- 

graph discharge and the width of the spillway, total depth of flow is com- 

puted a s  the minimum height of the detention dam embankment above the 

spillway channel. 

A summary  of re ferences ,  applicable design curves ,  and six-hour 

precipitation maps  utilized in design of detention basins in  this Report 

appear i n  the Appendix. 

PRINCIPAL SPILLWAY - CONTROLLED OUTLET 

This s t ruc ture  i s  composed of three elements:  a la rge  t r a s h  r a c k  

surrounding a rectangular s tee l  orifice plate bolted to the inlet  headwall for 

a 27-inch outlet pipe laid to a grade g rea te r  than cr i t ica l  slope a t  maximum 

head. Advantages include the generally vandal-proof sys tem,  orifice 

control independent of pipe length which can  be a l te red ,  and a discharge 

pipe suitable for inspection and repa i r .  This system was devised for use 

a t  the Shaw Butte Detention Dams (Basin No. 1)  and has been adopted in  

this Report. 



EMERGENCY SPILLWAY 

Each basin mus t  have an emergency spillway to prevent overtopping 

and failure of the embankment section due to runoff f rom the maximum 

probable s torm.  The s t ruc ture  i s  generally an  excavated section a l l  i n  

natural  ground. However, at the Phoenix Mountains s i tes  studied in this 

Report,  a concrete training wall has  been included a s  a m e a n s  of reducing 

the spillway cut and protecting the earthfil l  embankment. 

Natural Ground 

Concrete Training Wall 

EMERGENCY SPILLWAY SECTION 



DETENTION BASIN ANALYSIS 

BASIN NO. 2: 7th S t ree t  and Thunderbird Road 

Field investigation and study of this basin indicates that by dividing 

the watershed in  two and accepting surface runoff on the s t r e e t s  a t  the 

northwest corner  an  economy will resu l t  through reduction of embankment 

and use  of lower valued land. This solution a l so  permi ts  the continued use  

of existing s t r ee t  drainage s t ruc tures .  Relative to  land area., 91 percent  of 

the surface runoff can be controlled by the basins  designated a s  Basin No. 

2a and Basin No. 2b. 

Basin No. 2a: 7th S t r ee t  south of Thunderbird Road 

Control of this portion of the watershed can be accomplished with a n  

embankment along 7th S t r ee t  and a c r o s s  the existing drainage channel to 

the hi l l  approximately 500 feet  t o  the e a s t  a s  shown on Plate  No. 2. 

Mater ial  for  embankment should be obtained f rom the r e se rvo i r  a r e a  above 

the principal spillway inver t  and an adjustment made  for  the increase  i n  

r e se rvo i r  s torage capacity. This basin s i te  is located outside the Phoenix 

Mountains P r e s e r v e  on land owned by private individuals and the State of 

Arizona. 

Basin No. 2b: Thunderbird Road e a s t  of 7th S t ree t  

Development of this basin r equ i re s  an embankment running north 

f rom the high ground a c r o s s  the natural  drainage channel to Thunderbird 

Road and thence e a s t  along the right-of-way. Insufficient storage capacity 

was available above the natural contours so excavation and disposal  of 

excess  m a t e r i a l  has  been employed to develop the basin indicated on Pla te  

No. 3. Disposal of excess  ma te r i a l  at some designated location o r  



elsewhere a t  a cont rac tor ' s  option would pe rmi t  bid pricing for the work. 

Land fo r  this basin site outside the Phoenix Mountains P r e s e r v e  is indicated 

by the Maricopa County Assesso r  to be owned by the State of Arizona. 

BASIN NO. 3: 16th S t ree t  Wash e a s t  of Cave Creek  Road 

Field reconnaissance of this basin revealed three possible detention 

basin sites.  One site north of Cave Creek Road at approximately 19th 

S t ree t  was  elimi.nated on account of the small  watershed which could be 

controlled. The basin s i te  selected on the ma in  wash north of D e s e r t  Cove 

Road l ies  e a s t  of 16th S t ree t  and Cave Creek  Road. Analysis indicates this  

detention basin i l lustrated on Plate  No. 4 would have a g rea te r  s torage  

capacity, require  dikes of l e s s e r  height, and make  relocation of existing 

s t r e e t s  unnecessary when comparison i s  made  with a basin located 500 feet  

upstream. Acquisition of land in 2d?itionto that now held. by the City of 

Phoenix for a park  will be necessary.  The m a i n  embankment is located 

a c r o s s  the Santa Rosa Mining Claim, and final location of the long auxiliary 

dike on the north may  requi re  commerc ia l  frontage on Cave Creek  Road. 

BASIN NO. 4: 18th St ree t  north of Northern Avenue 

Only one s i te  is possible for  a detention basin on th is  watershed. A 

problem in ,pr ior i ty  and design exis t s  between p resen t  and future s t r e e t s  

and drainage channels adjacent to the proposed freeway and Dreamy Draw 

Service Center to the e a s t  of the basin s i te .  Within the watershed a n  

amphitheater,  picnic a r e a ,  equestr ian center ,  and a recrea t ion  a r e a  

r ep resen t  improvements  pla.nned for the future in  th is  sec tor  of the Phoenix 

Mountains P r e s e r v e .  The detention basin developed on p la te  No. 5 ut i l izes  

the natural contour of the site.  In a final design, integrated with a c c e s s  



s t r ee t s  and freeway location, excavation can be employed to conform with 

s t ruc tures  and embankments to provide the required detention s torage 

capacity. The land for this detention basin s i te  is privately owned. 

BASIN NO. 5: 7th S t r ee t  and Peor i a  Avenue 

Field reconnaissance indicated two possible detention basin s i t e s  

available, but i n  subsequent discussion the northerly s i te  was  selected for  

investigation. The basin i l lustrated on Plate  No. 6 i s  formed by an  

embankment commencing at the diversion point of the eas t e r ly  drainage 

channel which runs southward to paral le l  a fenced property.  The embank- 

men t  then curves  wester ly along the line of peoria  Avenue to higher ground 

nea r  7th Street.  The natural  contours enclosed by the embankment provide 

the necessary  s torage to control runoff f rom the six-hour 100-year s torm.  

Land required for this  improvelr-ent i s  privately owned. 

BASIN NO. 6: 36th S t ree t  south of lMountain View Road 

Past flooding in  this a r e a  has  resulted i n  damage to individual 

homes where subdivision s t r e e t  drainage ca.pacity was exceeded. With 

expanded subdivision development, flooding can be expected to occur  with 

grea ter  frequency due to increased volume of runoff and m o r e  rapid 

accumulation of flow. Some alleviation of the problem can be effected by 

the construction of s t o r m  dra ins  and channels of limited capacity to 

improved natural  courses  of surface drainage. Consideration of the future 

freeway along Mountain View Road and the moderate  sl.ope of lands south of 

the existing subdivisions h a s  resulted af ter  s eve ra l  t r i a l s  in  location of this 

detention basin along the foot of the Phoenix Mountains a s  shown on Plate  

No. 7 of this  Report. 



Some consideration was given to excavation o: a n  emergency spi l l -  

way channel eas te r ly  into the next natural  surface drainage. However, for 

the height of embankment determined, a long concrete lined channel would 

have been required, and was  judged to be uneconomical. 

On the following pages a r e  included design data sun;Jnary, 

es t imate  of costs ,  and prel iminary design drawing of each detention basin 

i n  numerical  o r d e r .  The basin designated No. 1, not a pa r t  of this Report,  

h a s  been investigated and designed by the City of Phoenix. Approval to con- 

s t ruc t  the two detention basins  h a s  been received f rom the Arizona Water 

Commission. 
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DESIGN DATA SUMlMARY 

DETENTION BASIN NO. 2a, 7th S t ree t  south of Thunderbird Road 

Item Unit Total  

C las s  of Structure - C 

Drainage A r e a  Sq Mi 0.54 

Average A r e a  Slope % 6.6 
Width Fac tor  - 0. 89 
Curve No. (1  -day) (AMC 11) - 9 1 
T c  H r s  0.39 

Elevation: Top of Dam Ft 1,414 
G r e s t  Emergency Spillway Ft 1,408 
Inver t  Pr inc ipa l  Spillway Ft 1,391 

Maximum Height of Dam Ft 2 3 
C r e s t  Width Ft 12 

Volume of Embarkment  2:l Slopes Cu Yds 28,000 
Volume of Landscape Fill to  4:l  Slope Cu Yds 10,000 

Capacity 
Sediment - 100 Y r s  @ 0. 15 A-F/SM/Yr  Ac-F t  8. 1 
Retarding Storage A c - F t  51.6 
C r e s t  Contour Ac-Ft  148.0 

Surface A r e a  
Sediment Pool A c r e s  0 
Retarding Pool A c r e s  10 .3  

19.8 C r e s t  Contour A c r e s  

Pr inc ipa l  Spillway 
Rainfall Volume (PSH) (area l )  In. 3.1 
Runoff Volume (PSH) In. 2.2 
Capacity a t  Ernersency Spillway C r e s t  cf s 2 7 
Size of Orifice In. 1 4 x  14 
Size of Conduit Diam - In. 2 7 
Minimum Slope of Conduit Ft/Ft 0.006 

Emergency Spillway 
Rainfall V o h m e  (ESII) (a rea l )  In. 7.0 
Runoff Volume (ESH) In. 6 . 0  
Soil Type - Caliche 
Bottom Width Ft 100 
Velocity of Flow (Ve) F t /Sec  8 
Slope of Exit  Channel F t / F t  Level  
Maximum Water Surface Elevation F t  1 ,411 

Freeboard  
Rainfall Volume (FH) (area l )  In. 18 
Runoff Volume (FH) In. 17 
~Maxirnum Water Surface Elevation Ft 1 ,414 



ESTIM.4TE OF COST - 1972 

DETENTION BASIN NO. 2a 

7th S t ree t  south of Thunderbird Road 

Unit 
No. I tem - Unit Quantity P r i c e  - Cost  

1 Embankment CY 28,000 $ 2.00 $ 56,000 

2 Spillway Excavation CY 4 ,000  3.00 12,000 

3 Concrete  Wall LF 100 60.00 6,000 

4 Outlet  Works LS 1 8, 000. 00 8,000 

5 Fencing L 5' 225 4.00 900 

Basin Construction Cos t  $ 82,900 

6 Landscape Fill C Y 10 ,000  I. 50 15, 000 

7 D e s e r t  Landscaping Ac 2 1,000.00 2 ,000  

8 Land P u r c h a s e  Ac 42 6 ,000 .00  252, 000 

9 Engr.  Design & Insp. (12% of Constr .  Cost) 12,000 

10 Admin., Legal,  e tc .  ( 8% of Constr .  Cost) 8 ,000 

Total  P r o j e c t  Cost  $371,900 

* Figures  a r e  rounded 





DESIGN DATA SUMMARY 

DETENTION BASIN NO. 2b, Thunderbird Road e a s t  of 7th S t r ee t  

Item 

Class  of S t ruc ture  
Drainage A r e a  

Average A r e a  Slope 
Width Fac tor  
Curve No. ( I  -day) (AIMC 11) 
T c  
Elevation: Top of Dam 

C r e s t  Emergency Spillway 
Inver t  Pr inc ipa l  Spillway 

Maximum Height of Dam 
C r e s t  Width 
Volume of Embankment 2: 1 Slopes 
Volume of Landscape Fill to  4:l Slope 

Capacity 
Sediment - 100 Y r s  @ 0 .15  A-F/SM/Yr  
Retarding Storage 
C r e s t  Contour 

Surface A r e a  
Sediment Pool 
Retarding Pool 
C r e s t  Contour 

Pr inc ipa l  Spillway 
Rainfall Volume (PSH) (area l )  
Runoff Volume (PSH) 
Capacity a t  Emergency Spillway C r e s t  
Size of Orifice 
Size of Conduit 
Minimum Slope of Conduit 

Emergency Spillway 
Rainfall Volume (ESH) (area l )  
Runoff Volume (ESH) 
Soil Type 
Bottom Width 
Velocity of Flow (Ve) 
Slope of Exit  Channel 
Maximum Water Surface Elevation 

Freeboard 
Rainfall Volume (FH) (area l )  
Runoff Volume (FH) 
Maximum Water Surface Elevation 

Unit 

- 
H r s  

Ft 
Ft 
Ft 
F t  
Ft 
Cu Yds 
Cu Yds 

AC-F t  
AC-F t  
Ac-F t  

A c r e s  
A c r e s  
A c r e s  

In. 
In. 
c fs  
In. 
Diam - In. 
Ft/ F t  

In. 
In: 

In. 
In. 
Ft 

Total 

C 

7.0 
6 .0  
Caliche 
80 
8 
Level 
1 ,415 



ESTIMATE O F  COST - 1972 

I 
DETENTION BASIN NO. 2b 

I Thunderbird Road e a s t  of 7th St ree t  

Unit 
No. - Item Unit Quantity P r i c e  - 

I 1 
Embankment CY 17,000 $ 2.00 

I 2 
Spillway Excavation C Y 6,000 3.00 

3 Basin Excavation CY 5,000 1.50 

I 4 Concrete Wall L F  100 60.00 

I 5 Outlet Works LS 1 8, 000. 00 

6 Fencing L F  400 4.00 

Basin Construction Cost 

1 7 Landscape Fi l l  CY 6,000 1. 50 

I 8 Deser t  Landscaping Ac 1 . 3  1, 000. 00 

9 Land Purchase Ac 2 6 6, 000.00 

I 10 Engr.  Design & Insp. (12% of Constr.  Cost) 

11 Admin., Legal, etc. ( 8% of Constr.  Cost) 

1 
Total Pro jec t  Cost  

Cost  :: 

* Figures a r e  rounded 
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DESIGN DATA SUMLIARY 

DETENTIO?? BASIN NO. 3, 16th St ree t  Wash e a s t  of Cave Creek Road 

Item 

Class  of Structure 
Drainage Area  

Average A r e a  Slope 
Width Fac tor  
Curve No. ( I  -day) (AMC 11) 
Tc 
Elevation: Top of Dam 

C r e s t  Emergency Spillway 
Invert  Pr incipal  Spillway 

Maximum Height of Dam 
C r e s t  Width 

Volume of Embankment 2:l Slopes 
Volume of Landscape Fill to  4:l  Slope 

Capacity 
Sediment - 100 Y r s  @ 0.15  A-F /SM/Yr  
Retarding Storage 
C r e s t  Contour 

Surface A r e a  
Sediment Pool 
Retarding Pool 
C r e s t  Contour 

1 
Pr inc ipa l  Spillway 

Rainfall Volume (PSH) (area l )  
Runoff Volume (PSH) 
Capacity a t  ~ r n e r g e n c ~  Spillway C r e s t  

I Size of Orifice 
Size of Conduit 
Minimum Slope of Conduit 

1 Emergency Spillway 
Rainfall Vo1urr.e (ESH) (area l )  
Runoff Volume (ESH) 
Soil Type 
Bottom Width 
Velocity of Flow (Ve) 
Slope of Exit  Channel 
Maximum Water Surface Elevation 

Freeboard  

I ' 

Rainfall. Volume (FH) (area l )  
Runoff Volume (FH) 
hlaximum Water Surface Elevation 

Unit 

- 
H r s  

F t  
Ft 
Ft 
Ft 
Ft 
Cu Yds 
Cu Yds 

A c r e s  
A c r e s  
A c r e s  

In. 
In. 
c fs  
In. 
Diam - In. 
~ t / ~ t  

In. 
In. - 

In. 
In. 
Ft 

Total 

C 
0.48 

4.2 
1.0 
91 
0. 56 

1, 391 
1, 385 
1, 363 
2 8 
12 

24,000 
8, 000 

8 .0  
7.0 
Caliche 
80 
8 
Level 
1.388 



ESTIMATE O F  COST - 1972 

DETENTION BASIN NO. 3 

16th Street  Wash e a s t  of Cave Creek Road 

Unit 
No. Item - Unit Quantity P r i c e  - Cost  * 

1 Embankment C Y 24, 000 $ 2.00 $ 48,000 

2 Spillway Excavation CY 5,000 3,OO 15,000 

3 Concrete Wall L F  150 60.00 9,000 

4 Outlet Works LS 1 8, 000. 00 8,000 

5 Fencing LF 350 4.00 1,400 

Basin Construction Cost $ 81,400 

6 Landscape Fill CY 8,000 1. SO 12,000 

7 D e s e r t  Landscaping Ac 1.5 1, 000.00 1,500 

8 Land Purchase  Ac 22 5,000.00 110,000 

9 Engr .  Design & Insp. (12% of Constr.  Cost) 11,400 

10 Admin., Legal, e tc .  ( 8% of Constr. Cost) 7,600 

Total P ro jec t  Cost  $223,900 

* Figures  a r e  rounded 





2 !5 

DESIGN DATA SUIMMARY 

DETENTION BASIN NO. 4, 18th S t ree t  north of Northern Avenue 

Item Unit 

Class  of Structure - 
Drainage A r e a  Sq Mi 

Average A r e a  Slope 
Width Fac tor  
Curve No. (1 -day) (AMC 11) 
Tc 
Elevation: Top of Dam 

C r e s t  Emergency Spillway 
Invert  Pr inc ipa l  Spillway 

Maximum Height of Dam 
C r e s t  Width 

Volume of Embankment 2:1 Slopes 
Volume of Landscape Fill to 4: l  Slope 

Capacity 
Sediment - 100 Y r s  @ 0.15  A-F /SM/Yr  
Retarding Storage 
C r e s t  Contour 

Surface A r e a  
Sediment Pool 
Retarding Pool 
C r e s t  Contour 

Pr inc ipa l  Spillway 
Rainfall Volume (PSH) (area l )  
Runoff Volume (PSH) 
Capacity a t  Emergency Spillway C r e s t  
Size of Orifice 
Size of Conduit 
Minimum Slope of Conduit 

Emergency Spilltbay 
Rainfall Volume (ESH) (area l )  
Runoff Volume (ESH) 
Soil Type 
Bottom Width 
Velocity of Flow (Ve) 
Slope of Exit  Channel 
Maximum Water Surface Elevation 

Freeboard 
Rainfall Volume (FH) (area l )  
Runoff Volume (FH) 
Maximum Water Surface Elevation 

- 
H r s  

F t  
Ft 
Ft 
Ft 
Ft 
Cu Yds 
Cu Yds 

A c r e s  
A c r e s  
A c r e s  

In. 
In. 
c fs  
In. 
Diarn -. In. 
FtIFt 

In. 
In. - 
F t  

In. 
In. 
Ft 

Total  

6 .0 
Caliche 

Level 
1 ,335 



ESTIMATE O F  COST - 1972 

DETENTION BASIN NO. 4 

18th S t ree t  north of Northern Avenue 

No. 
7 

Unit 
I tem Unit Quantity P r i c e  

Embankment CY 26, 000 $ 2 .00  

Spillway Excavation CY 2 ,000  3.00 

Concrete Wall L F  150 60.00 

Outlet Works LS 1 8, 000. 00 

Fencing LF 150 4.00 

Basin Construction Cost 

Landscape Fill C Y 9,000 1. 50 

D e s e r t  Landscaping A c 2.0 1, 000. 00 

Land Purchase  Ac 3 3 5, 500. 00 

Engr .  Design & Insp. (12% of Constr .  Cost) 

Admin., Legal,  e tc .  ( 8% of Constr .  Cost) 

Total P ro jec t  Cost 

* Figures  a r e  rounded 

Cost  * 
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DESIGN DATA SUMMARY 

DETENTION BASIN NO. 5, 7th S t ree t  and P e o r i a  Road 

Item Unit 

C las s  of Structure - 
Drainage Area  Sq Mi 

Average A r e a  Slope 70 
Width Fac tor  - 
Curve No. (1 -day) (AMC 11) - 
Tc  H r s  
Elevation: Top of Dam Ft 

C r e s t  Emergency Spillway Ft 
Invert  Pr inc ipa l  Spillway Ft 

Maximum Height of Dam Ft 
C r e s t  Width Ft 
Volume of Embankment 2:l Slopes Cu Yds 
Volume of Landscxpe Fill to 4:l  Slope Cu Yds 

Capacity 
Sediment - 100 Y r s  @ 0. I 5  A-F/SM/Yr A c  -Ft 
Retarding Stor-ige Ac-F t  
C r e s t  Contour Ac-F t  

Surface A r e a  
Sediment Pool A c r e s  
Retarding Pool A c r e s  
C r e s t  Contour A c r e s  

Pr inc ipa l  Spillway 
Rainfall Volume (PSH) (area l )  In. 
Runoff Volume (PSH) In. 
Capacity a t  Emergency Spillway C r e s t  c fs  
Size of Orifice In. 
Size of Conduit Diam - In. 
Minimum Slope of Conduit F t / F t  

Emergency Spillway 
Rainfall Volume (ESH) (area l )  In. 
Runoff Volume (ESH) In. 
Soil Type - 
Bottom Width Ft 
Velocity of Flcw (Ve) F t /Sec  
Slope of Exit  Channel F t / F t  
Maximum Water Surface Elevation Ft 

Freeboard 
Rainfall Volume (FH) (area l )  In. 
Runoff Volume (FH) In. 
Maximum Water Surface Elevation Ft 

Total . 

C 

0. 23 

9 .2  
1.0 
9 1 
0.31 

7.0 
6 .0  
Caliche 
45 
8 
Level  
1,368 



ESTIMATE O F  COST - 1972 

DETENTION BASIN NO. 5 

7th S t r e e t  and P e o r i a  Avenue 

Unit 
No. - I tem Unit Quantity P r i c e  - Cost  * 

1 Embankment  CY 20,000 $ 2.00 $ 40,000 

2 Spillway Excavation CY 2,000 3.00 6,000 

3 Concrete  Wall L F  100 60.00 6 ,000 

4 Outlet Works LS 1 8, 000. 00 8,000 

5 Fencing 

Bas in  Construction Cos t  $ 60, 700 

6 Landscape Fill CY 7,000 1. 50 10, 500 

7 D e s e r t  Landscaping Ac  1.5 I ,  000.00 1, 500 

8 Land P u r c h a s e  Ac 2 0 5,000.00 100,000 

9 Engr .  Design & Insp.  (12% of Cons t r .  Cost)  8,700 

10 Admin., Legal ,  etc.  ( 8% of Constr .  Cost)  5,800 

Total  P r o j e c t  Cost  $187,200 

* Figu re s  a r e  rounded 





DESIGN DATA SUAtIMARY 

DETENTION BASIN NO. 6, 36th St ree t  south of Mountain View 

Item Unit 

C las s  of Structure - 
Drainage A r e a  Sq Mi 

Average A r e a  Slope 7'0 
Width Fac tor  - 
Curve No. (1 -day) (AMC 11) - 
T c  H r s  
Elevation: Top of Dam F t  

C r e s t  Emergency Spillway Ft 
Invert  Pr inc ipa l  Spillway Ft 

Maximum Height of Dam Ft 
C r e s t  Width Ft 
Volume of Embanitment 2:l  Slopes Cu Yds 
Volume of Landscape Fill to 4:1 Slope Cu Yds 

Capacity 
Sediment - 100 Y r s  @ 0. 15 A-F/SM/Yr  Ac-F t  
Retarding S t o r ~ g e  Ac-F t  
C r e s t  Contour A c - F t  

Surface A r e a  
Sediment Pool A c r e s  
Retarding Pool  A c r e s  
C r e s t  Contour A c r e s  

Pr inc ipa l  Spillway 
Rainfall Volume (PSH) (area l )  In. 
Runoff Volume (PSH) In. 
Capacity a t  Emergency Spillway C r e s t  c fs  
Size of Orifice In. 
Size of Conduit Diam - In. 
Minimum Slope of Conduit Ft/Ft 

Emergency Spillway 
Rainfall Volunle (ESH) (area l )  In. 
Runoff Volume (ESH) 1n-. 
Soil Type - 
Bottom Width Ft 
Velocity of Flow (Ve) F t /Sec  
Slope of Exit  C'nannel Ft/Ft 
Maxim.~m Water Surface Elevation Ft 

Freeboard 
Rainfall Volume (FH) (area l )  In. 
Runoff Volume (FH)  In. 
Maximum Water Surface Elevation Ft 

Total 

7.0 
6.0 
Caliche 
45 
8 
Level 
1 ,483 



ESTIMATE O F  COST - 1972 

DETENTION BASIN NO. 6 

36th S t r ee t  south of Mountain View Road 

Unit 
No. I t em - Unit Quantity P r i c e  . - 

1 Embankment  CY 29 ,000  $ 2.00  

2 Spillway Excavation CY 6 ,400  1. 50 

3 Concrete  Wall L F  150 60.00 

4 Outlet  Works LS 1 8, 000. 00 

5 Fencing L F  600 4.00 

Bas in  Construction Cost  

6 Landscape Fill CY 10,000 1. 50 

7 D e s e r t  Landscaping A c  2 . 5  1, 000.00 

8 Land P u r c h a s e  Ac  41 5 ,000.00 

9 Engr .  Design & Insp.  (12% of Constr .  Cost) 

10 Admin., Legal,  e tc .  ( 8% of Cons t r .  Cost)  

,::Figures a r e  rounded 

Total  P r o j e c t  Cost  

Cos t  :: 





REPORT CONCLUSION 

No cost  benefit ra t ios  have been determined in this  study of deten-  

tion basins  located above developing residential  and commerc ia l  proper t ies  

in  the City of Phoenix. Total cos ts  for  land, detention basin construction, 

and overal l  project including landscaping, engineering, and administration 

a r e  summarized as follows: 

Detention 
Basin 
No. 

Watershed 
A r e a  
A c r e s  

Ponding 
Area  
A c r e s  

Land 
Cost 

$ 
252,000 

Con- 
s t ruct ion 
Cost 

$ 
82,900 

Projec t  
Cost 

$ 
371,900 

Examination of the cost tabulation indicates land to be the m a j o r  

cos t  i tem and that the utilization thereof should be increased.  This was  

done in  the solution for  Detention Basin No. 2b by excavating m a t e r i a l  f rom 

the retarding basin a r e a  i n  excess  of the requirement  for  embankment. 

Cost  reduction m a y  re su l t  f rom a dec rease  in  the land a r e a  and quantity of 

embankment required,  but design is dependent upon the determination of 

adequate quantities of m a t e r i a l  suitable for embankment within the 

retarding basin a rea .  

* Port ion of required land owned by City of Phoenix 



ALTERNATE SPILLWAY ESTIMATES 

F u r t h e r  scrut iny a s  requested of the topography a t  each  s i te  for  

na tura l  ground fea tures  favorable to spillwzy construction revea ls  one 

possibil i ty a t  Detention Basin Site No. 4. Redesign of the dam to align with 

the ridge upon which two houses  stand would provide the m o s t  favorable 

embanlcment and spillway relation a s  outlined on P la te  5. 

Es t imates  of an  a l te rna te  spillway a t  each  si te excavated completely 

in na tura l  ground (concrete  training wall e l iminated)  with a minimum 30 foot 

dis tance between end of embankment and spillway channel a r e  a s  follows: 

ESTIMATED ADDITIONAL DETENTION BASIN COST 

Alternate P lan  Additional 
Detention Quantity Spillway Spillway Cos t  of 
Basin No. cu. yds. @$3.00/cu. yd. * Excav. +Conc.  Alternate 

$ --7 7 

* F o r  ripping caliche cemented talus. Unit cos t  will be higher where sound 
rock  requir ing blasting i s  encountered. 
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HYDROLOGIC DESIGN DATA SHEET 

SOIL CONSERVATION SERVICE METHOD 

LOCATION DATA: 

Place County 

Location 

Pro jec t  No. 

Watershed 

DESIGN DATA: 

Design Storm 

Drainage A r e a  

Drainage Length 

Average A r e a  Width 

Width Fac tor  

Elevation 

Top of Drainage A r e a  

' At Structure 

Drainage A r e a  Slope 

Time of Concentration 

Vegetative Cover Type 

Vegetative Cover Density 

Soil Group 

Curve Number 

Antecedent Moisture Condition 

Precipitation 

P = 6-hour 100-year 

P = P i 0 0  f 0.26(PMP-P100) 

P = 6 -hr Probable maximum 

yea r  

square m i l e s  

feet  

fee t  

fee t  

fee t  

percent  

hour 

percent  

inches 

inches 

inches 
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Drainage A r e a  - sq. m i l e s  
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TIME O F  CONCENTRATION 
FOR 

DRAINAGE AREAS LESS THAN 10 SQ. MILES Soil Conserva t ion  S e r v i c e  
AHD Hydraulic Design 
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HYDROLOGY: CRITERIA FOR DESIGN STORMS U S E D  I N  DEVELOPIi\IG 

EMERGENCY SPILLWAY DESIGN A N D  F R E E B O A R D  H Y D R O G R A P H S  
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TIME IN HOURS AMOUNT FOR STORM DURATIONS 
(b) SIX HOUR DESIGN STORM DISTRIBUTION OVER SIX HOURS 

FIGURE 21.2 
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(P-0.2 s ) ~  P= 0 to 12 inches 
HYDROLOGY: SOLUTION OF RUNOFF EQUATION Q= p+0 .8~  Q=O to 8 inches 

> 

RAINFALL (P) IN  INCHES 
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I RAINFALL (PI IN INCHES I 
TtLFlrlll(CL 

Mockus,Victor; Estimating direst runoff amounts from storm rainfall: 
Centrol Technical Unit,  October 1955. 
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Runoff curve numbers 
REFERENCE STANDARD DWG NO 

U. S. DEPARlMEVT OF AGRICULTURE ES. 101 CENTRAL TECHN I GAL UN IT SOIL CONSERVATION SERVICE 
sHEmLoFL 

ENGINEERING DMSION . HYIIROUXY BRANCH 
DATE 2-14-58 

L 
RWlSED 10-12-M 

FIGURE 21.3 - Chart for selecting a hydrograph family for a 
given 6-hour rainfall and runoff curve number. 












