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THE ORA' NAGE AREA

The maximum possible storm water runoff rate per acre for any given

locality is related directly to the maximum rainfall intensity that may be

expected. Actual runoff rates may be far Jess than the maximum possible

or may come very close to it. How close the actual runoff rates come to the

maximum possible, depends upon such things as the shape of the draInage

area, the slope and capacity of the drainage area, and the permeability of

its surfaces.

A. DESCRIPTION OF THE CITY OF MESA AND VICINITV: .

The CIty of Mesa and vIcInIty possesses one very peculiar drainage .•

characteristic. Although located in very close proximity to the Salt River,

the natural slope and drainage from the Mesa Area is to the Southwest

toward the Gila River.

Mesa is part of a drainage area which is bounded on the North by a

bluff that roughly parallells the Salt River Channel. The crest of:thls

bluff represents the divide' between "drainage to the Sal t' Riyer and drainage

toward the Gila River. For this reason, Mesa is not faced with the problem

of handlIng runoff from another drainage area.

The Mesa area is comprised of relatively uniform and gentle slopes to

the South and West. Refer to Figures I and 2 for section line prof tIes.

B. ARTIFICIAL BARRIERS

The canal system, especially the western canal and the Consolidated

canal, represents a barrier to any draInage system, natural or man made

water channels. In general it is not possible for the western and

consolidated canals to intercept storm runoff. This is due to the

canals being built up high to ficilitate serving irrigation water to

the adjacent lands. For thIs reason the storm sewers will be required

to "under cross" the canal s.
-1-
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HYDROLOGY

Arizona and the Mesa Vicinity receive very little annual rainfall;

however, there are two relatively rainy periods in the year. Refer to

Figure 3 AVERAGE MONTHLY RAINFALL. The two rainy periods are characterized

by storms of distinctly different types. The winter storms are usually of

low intensity and relatively long duration. The summer storms are often

of high intensity and usually of short duration. Refer to Figure 4,

MAXIMUM RECORDED RAINFALL INTENSITIES.

Storm drainage systems are designed to conduct water away rather

than to store It. For this reason, a storm of high Intensity imposes more

severe demands on the drains than a more gentle storm even if the latter

results in greater total rainfall.

A. PRECIPITATION

1. RAINFALL INTENSITY: In the Mesa area high rainfall intensity rates

do not continue for long periods, there being an inverse relation between

rainfall intensity and storm duration. Refer to Figure 5 RELATION BETWEEN

MAXIMUM RECORDED RAINFALL INTENSITY AND DURATION. The maximum rainfall

intensitities for five minute and ten minute durations are shown on Figure 4

MAXIMUM RECORDED RAINFALL INTENSITIES.

Storms of high Intensity do not occur every year. A storm of an

Intensity that occurs on the average of once every other year (it is generally

not practical or economical to design for the maximum possible storm).

Refer to Figure 6 RAINFALL INTENSITY-DURATION-FREQUENCY CURVES.

2. AREAL EXTENT OF STORMS: The phrase "Scattered showers" is often

used in summertime wea,ther forecasts. In the summertime It is often

possible to see several high Intensity rainstorms occurring simultaneously

with wide spaces of sunlight between them. Summertime rainstorms are

typically of small areal extent and when large areas receive rain from
-4-
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such storms It Is because there are many of them.

Winter storms are of lower intensity and cover much larger areas.

Refer to Figure 4 MAXIMUM RECORDED RAINFALL INTENSITIES.

The relation between rainfall In the area covered by the storm to the

area covered is shown in Figure 7. This curve was prepared by the Corps

of Engineers In a report entitled "Interim Report of Survey-Flood Control

for Tucson. Arizona, dated November 20, 1945". This curve shall be used

in connection with computing runoff in this report.

B. INFILTRATION AND OTHER lOSSES

Not all the rain that reaches the earth becomes runoff. Some Is returned

immediately to the atmosphere by evaporation, some is retained in depressions

to evaporate later, some infiltrates into the soil, and some is retained

in channels and on surfaces to produce the hydrostatic conditions neceaaary

to make flow take place. These losses are actually to the designer's,

advantage because they reduce the requirements of the drainage system.

1. INFILTRATION IN NATURAL SOIL: A formula has been developed

by Dr. R. E. Horton to represent the infiltration capacity of soils and

to determine its variation with previous infiltration and time. Horton's

formula and constants are shown in Figure 8. The plotted curves of Horton's

formula in Figure 8 show that the initial infiltration capacity of a soil

is relatively high, that it falls quickly as rainfall continues, and that It

approaches a much lower constant rate regardless of the length of storm.

2. OTHER LOSSES: In addition to the water lost by infiltration into

the soil, other losses are present even on surfaces normally considered

impervious. Some water falling on hot pavement is immediately evaporated.

Some water will be lost through cracks in the pavement and in the gutter.

Some water finds its way into the sanitary sewer other underground utilities.

Finally there is the·water required to wet all water carrying surfaces
-10-
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and In all channels to produce the proper hydrostatic conditions for flow

to take place.

Each of these losses might seem to be of minor importance but the

cumulative result Is well worth taking advantage of in the design of storm

drains.

It Is assumed that this loss on impervious surfaces amounts to

ten percent of the rainfall.

c. RUNOFF

The first requirement in designing a storm drainage system is usually

to determine the runoff of storm water It will be necessary for the

system to handle at various points along its length. The runoff of

storm water Is expressed as a rate since It is rates rather than total

quantities that effect the sizing of components of the drainage system.

Rain falls at a certain rate over a drainage area and flows over

surfaces and through channels to a point where It is discharged from the

area. The rate of discharge cannot be greater than the rate of supply

unless there is temporary storage that could be suddenly released,

a condition not likely to be found In a storm drainage system.

The rate of discharge can however be lower than the rate of supply, first.

In ease there is another outlet, or second. if there Is temporary

storage and gradual release after the supply ceases. 80th of these conditions

are likely to be found in any storm drainage system. The OTHER OUTLET

is provided by various losses already discussed. TEMPORARY STORAGE

as provided by the surfaces and waterways themselves which must contain water

in order to transport it.

If the rate of supply were equal to the rate of runoff, if there

were no losses or temporary storage. the relation between supply and runoff

-12-



could be expressed by the relation:

Q. = IA

Q Rate of runoff, cubic feet per second
I Rate of Rainfal', inches per hour
A Drainage area, in acres

(I)

In order to account for losses ;t ;s necessary to consider the relative

amounts of previous and impervious surface and the loss by infiltration in

the previous area. Equation (1) then becomes

(2)

Ai impervious area, acres

Ap Pervious area, acres

Fc Infiltration rate for the soil.

It now becomes necessary to discuss concentration time and to show

how it affects the value of 'a in equation 3. In any drainage area, a certain

period of time (concentration time) is required for water to flow from the

most remote point in the area to the outlet. This perIod of time depends upon

the type of water carrying channels, the length of the channels and the

slope. When the concentration time for a given drainage area has been

determined this time is used to determine the rainfall intensity to be used.

The inverse relation between length of storm and rainfall intensity has been

discussed previously. In any given drainage area, the maximum runoff rate

condition is likely to occur when the area undergoes a storm of duration

equal to the concentration time of this area. A storm of longer duration

would be less intense and would result in a lower peak runoff rate. A storm

of shorter duration than the concentration time of the area is not likely to

produce such a high runoff rate even though the rainfall intensity may be

higher because the entire drainage area does not begin to contribute at the

point of discharge by the time the rain has stopped. The rainfall intensity
-13-



is taken from the design curves In Figure 6 for the concentration time or a

shorter time If a shorter time produces higher runoff. The intensity obtained

from Figure 6 may be reduced by an area factor taken from Figure 7. This

reduced value of rainfall intensity is la (Average rainfall intensity) of

Equation 3.

A study of the pervious areas found in Mesa residential sectionst along

with observations made during rainstorms and a review of the curb and gutter

design commonly used in Mesa indicates that no appreciable storm water runoff

Is derived from pervious lawn areas. Many lawns are provided with berms

for flood-type irrigation and in many instances the top of curb has been

built slightly above the existing grade.

Any runoff from pervious areas resulting from a one or two year

reoccurring storm shall not be considered in this report in computing the

runoff rates.

The whole term is then multiplied by a factor of (O.9) to account

for the losses on impervious surfaces which is a function of intensity as

discussed previously. The following formula will be used in this report in

computing runoff rates.

(3)

Q Runoff rate, cubic feet per second

Ai Impervious area, acres

la Average rainfall intensity over area, inches per hour.

A program is now being conducted in the Salt River Valley by the U. S.

Geological Survey to gather information concerning rainfall and runoff.

Several locations have been selected for detailed study as well as the addition

of a number of new rainfall gages throughout the Salt River Valley. When

this Information is made availabl:e by the U. S. Geological survey it should

provide a means of checking Formula 3. If necessary, the equation used
-14-



in this report to compute runoff may then be modified. At the present time,

data for this locality is not available which correlates rainfall Intensity

and the drainage area with the runoff that may be expected.

-15-



DESIGN CRITERIA

The purpose of this section of the report is to discuss and recommend

certain design standards for use in planning the system. Some of these

standards will be based upon judgement or the limited information available

at the present time.

A. DESIGN STORM FREQUENCV

In selecting the design storm to compute runoff rates several factors

must be taken into consideration. It is necessary to decide if the storm sewers

shall be designed to handle the worst storm likely to occur once a year,

every fIve years, every ten years or some other period. The design curves

shown in figure 6 indicate that a storm which occurs once every 50 years

is likely to be more severe than one occurring every year.

Usually the reasons for a storm sewer system include "reducing flood

damage" and/or "reducing a nuisance". little record of flood damage

exists in the Mesa area, however. as more area is developed the potentialities

of flood damage are increased. As more and more area is developed with the

resulting added runoff the nuisance caused by storm water runoff becomes

more serious.

It is usually not economical or practical to design storm sewers for

the most severe storms that are likely to occur. Also. it is unreasonable

to design for less than a storm likely to occur once each year. In this

report. the storm likely to occur every year is used to compute expected

runoff rates.

B. SURFACE DRAINAGE ON STREET PAVEMENTS

Street pavements play an important role in storm dr.atn~ge. :Street

pavements represent for the most part the impervious portion of the drainage

area. As discussed previously under the heading of "Runoff" very 1ittle

runoff is expected from the pervious portions of the drainage area.
-16-



Th Is report Is pri mar 11 Y·'concerned wi th the storm water runoff from

the street pavement areas. Street pavements should be depended upon to

carry water to a point at which the cumulative runoff exeeds the capacity

of the street. From this point, pipe lines should be constructed to

carry the runoff.

A study of the City of Mesa standard street cross-sections indicates

each 40 acre drainage area, consisting of approximately 10 acres of

impervious street pavements is shown in Figure 9 and 10. For increased

runoff capacity, some cities have used streets with an inverted crown.

They seem to serve this purpose very well but not without certain disadvantages.

In streets with an inverted crown storm runoff is a hinderance to traffic and

will result in the entry of water and grit into sanitary sewer manholes

located in the inverted crown section of the roadway.

Under certain conditions street pavements with an inverted crown may

be used to advantage to provide the necessary capacity to conduct storm

water to the nearest inlet Into the storm sewer.

Catch basins are used to provide entry for storm runoff into the

storm sewer system. These structures are designed to remove grit from

the water before it enters the storm sewer. It is estimated that the

standard M-li catch basin used in Mesa will pass approximately 7 cubic

feet per second.

It is advisable to provide adequate catch basin capacity so that the

full design capacity of the storm sewer may be utilized.

-17-
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C. CRITERIA USED IN COMPUTING RUNOFF

The storm water runoff rates computed in this report are based upon

the following criteria:

I. Design storm, "one year" reoccurrence.

2. Impervious area equals 25% of total area.

3. Provide each 40 acre tract with an inlet to the storm sewer.

4. Stor.m sewer mains located at half mile intervals.

5. Q = 0.9 A; Ia

Item No. I. It does not seem reasonable to design a storm sewer system for

less than a one year storm.

Item No.2. An estimate of 25% was used in the runoff computations. If

the actual percentage of impervious area varLes for a given portion of the

drainage area the runoff for this area may be adjusted.

Item No.3. The reason for this requirement is discussed under "Surface

drainage on Street pavements".

I tem No.4. Yost and Gardner Engi neers determi ned In thei r "Phoeni x

Storm Drainage Repor~1 that half mlle intervals is the most suitable

and economical :layout for storm sewer mains. This report recommends

collector pipes be extended to the outlet for each 40 acre tract.

Item No.5. The runoff relationship used in this report is not substantiated

by actual runoff data for this locality. A program to obtain such data

is being conducted by the United States Geological Survey and should be

available sometime during 1961. The relation used in this report may require

revision based upon the U. S. G. S. data.
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D. UTILIZATION OF SALT RIVER VALLEY WATER USERS ASSOCIATION

Many of the recommendations and conclusions in this report are predicated

upon the use of Salt River Valley Water Users Association laterals and canals

for storm drainage.

The Salt River Valley Water Users Association has suggested that the

existence of thel.r lateral and canal system may be of great usefulness serving

as the nucleus of a storm drainage system in the Mesa area 8S well as other

areas in the Salt River Valley. The existing irrigation system. though not

designed to handle storm water runoff. could be modified for that purpose.

Heretofore. the Salt River Valley Water Users Association has allowed some

storm water connections to their system under a revocable license. In

addition to suggesting the use of their irrigation facilities for storm

drainage purposes the Salt River Valley Water Users Association has offered

to cooperate with the respossible agencies to modify the system to handle

storm water runoff.

Modifications to the existing irrigation system will include increasing

the capacities of the laterals and structures to handle irri9~tion and storm

water at the same time. The design storm used to compute runoff rates in this

report is of such short duration there would not be sufficient time to empty the

necessary laterals to provide capacity for storm runoff. Even if there

was sufficient time to empty the laterals it would be very difficult to

select the proper laterals affected by a particular storm. In addition to

these problems it is impractical to stop delivery to laterals of water that

has al ready been di scharged from the storage. reser-voi-r.

Briefly. through the use of Salt River Valley Water Users Association

laterals. canals and existing right-away. where practical. storm water runoff

from the Mesa area would be conducted South to canal No.7. West toward the

South Mountains and then South-west to the Gila River.
-21-



As discussed previously the natural:grade in the Mesa area slopes

to the South-west toward the Gila River. To drain runoff to the Salt River

would require construction of water channels through the bluff. The

profile of North Country Club Drive shown in Figure 11 indicates the

prohibitively deep cuts required to construct gravity storm drains North

toward the Salt River.
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PROPOSED STORM DRAINAGE PLAN

The master plan for the storm sewer system for the Mesa area involves

the use of Salt River Valley Water Users Association laterals, ditches, canals

and right-of-way where ever possible.

A. COLLECTION PLAN

The overall storm sewer plans for Mesa and vicinity are shown in Plates

1. 2. and 3. The difference between these plans Is in the facilities for

disposal of storm water collected In the Mesa area.

All three plans provide for storm sewer mains at half mile intervals

with collector piping to pick up storm runoff at the low point of each 40

acre tract of land as shown in Figures 12 and 13.

All storm runoff collected by the storm drainage system East of

Extension Road and North of Baseline Road would be routed to Baseline and

Extension Roads. From this point the water would proceed along the following

route to the Gila River. First South to the Western Canal; then West to

the Gila Dealn and Southwesterly to the Gila River.

All storm runoff collected by the storm drainage system West of

Extension Road and North of Baseline Road would be routed to the Tempe

Canal. Runoff received by the Tempe Canal could then be delivered to the

Gila Drain which flows totthe~GiJa River.

B. DESIGN FLOWS

The following formula was adopted for the computation of the rUQoff rate

to be expected from a particular drainage area.

Q'~ 0.9 Ai la .
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Using this formula, the runoff rates to be expected in the Mesa

area from a "one year design storm" were computed.

C. TIME OF CONCENTRATION

The method for determining the time of concentration used in the runoff

computations is shown in Figure 14. The slope of the land affects the velocity

of flow in street gutters and pipe lines. Therefore the time of concentration

is affected by the slope of the individual drainage area.

-27-



TJME: CONC£.AlTRA TJON

LINE:. "A" 'TI-fRc.J " r II

r.c. '= 22
sYz.
sYz

33

S'r~a.l(,,"'" FLoOW

P,p/!. Vf:;.L.OCJTY

L 'NE. S TORAG£:

/
I
1
I
I
I
I
1/

40 Ac.
, J..."/ ' .,, l'l
I C)
, ---__'; 0

; ..
'?

40Ac.

NlA 'AI

S-.oo:;o

LINE:. "6" T",~U "J"

40 Ac,

-+0 Ac,
()

'/ '~
-----.---. 0

.­
,II)

M.4I111

/
I

I ~
I ~
I ~

I j

I./ 3.-~-_-i

S 'T""Rt:::.I!."'" P"LoO VII

PIP/!:. Vl:!J..OC,Ty

LlJv~ .sT'O~AGC

M'NUTE.S

Te. c: 2S
(;

6

37

L,Ne "1<"THIfU "M"
..s., .0025"'---_._---.._- -- ------~--

40 M'NU,CS

T.e, '= 27
6Y,z
612

S'TR~A r J""J..ow

P'Pl!. V8L.OGITy

L'AI~ SroR4Gl!:.

40 Ac. 40 AG.
i

/0 1/"0 -------.
0

COL.1..~CToRI;
VI

~
"t'
~

//-------

~
FIG 14-



RAINFAJ...L IN TI!:.NSI TY AND DURATION

RUNOFF COMPUTATIONS

DE:.SIGAJ FI.OW tiNO

DILS/GN now 8A$Jtb UPON

IM"IlRVIOV~ 4"4A J!:QUAL ro
20 % 01""' 70 TAL A"4A.



RUNOFF COMPUTATIO}JS
ONE:: YL::AR RAINFALL /NTI!:.NSITY AND DURATION

,~

•.

-

DRAINAuc;. ARc:.A CONCtlN "rRA""ON I JNTC..vSITY IL RUNO~~
ACR6U T,M&£' TorAL

;:2S~ "'~4A
- 7bTAL.

I I20 TH -srREI£.T TOTAL '''''P~R. IMPE.R. STbIr"'l ARB:A TOTAL. FLOW DESIGAI FLOW AND
A~£A AR~ ARAA ARo!:A AR£A coltFJC'.

La CA TION A A A, Ai t c I I I A CFS REMARKSI
_:f --.

L - HB " Q__ IN..l;:,.______ --- f----- --- r--- - - ----- -- -- .-_ ..._--- ----- --- .. -..- ._-
} J:.o 80 20 20 33 .7~ /60 ,97~- .76 /4 11 C'S

- 2 It:;O .tiD 37 .72. 160 .97.$- ,'70 ?~ -- 20
.-=1 '/40 GO 4J .'8 ;3GD , rt6 ,~, ..-- .-;s' 28
4 a20 8E- 4~- ,~3 G-?O ,Q4 .("9 42 332-
~ -400 /00 4'7 ,(;0 /ODI> ,Q3 rb So 40
~ 4Ro J20 S"3 S7 J440 JIZ 52 S-G 4S...---

-,'7 '
~~Go 140 oS7 ,j-4 1960 ,9/ ,49 tel£. 49

Po. 646 /60 I-I ,S2 2'>60 ,90 .17 68 .s4~
Q 720 IRo J- 9 ,49 3240 ,89 ,A~S' /O,S .s6~

/0 Aoo 200 ;-9 .47 40(')0 ,88 , ~/ '7-? .5'9
71- II 80 f21lo 20 ~t..o /-/3 .~6 4..~40 ,87 ~ 79 63._-

-
-- - DIf$/GN NDIN 8ASED UPDN

I/lltP41f1llDW A,fRA .~UAL ro. -,---~ ----- --- --_._--
20 " OF" ror"'lJ. AR~.

---- -- -.--- -------f----- -------- '----- 1----- --
.- .._-------- --- ~----- f-----f-- --- -- --_. __ .- .•.- -~- ----- --_._--- --_..--_.._--

'--'-'--- -_._.:_---- -_. ~---'.' -------- ----- ---_.._"--- --_. -- ------ ,_.,,,_. -_._-- _._,. ---- ---'---- I---- -- .- ~ ._--~_.-._-_._~-----

~_ .....'------------- -~-.

____·w_
,------ --- ------- ._-- --_._- ---- _..--_.-._-_. --_._--- ----- -- ._"_0 ___"_-

".~-_.~._-,._-_._------------ -- ._. --'-'--_.- ----,-- --_._-- ---- --_.. ...--_.- --------1 ----- --_._,~. - ------- -----_' ___ 0'
-~---

.- _..-.._- _._.'._.

----- ---- --. ---------- -----1~-·-t ---- -30- I.. -_... -- ..- • _ W".__ - - .. ._ ...._-~- _.___,__ . ~ ._0---.-
~--_ ..- - _0_... _____. . _- - .. _,. __.~-_.- ..- .... - ..

-'.--,'"



RUNOFF COMPUTATJO~S
SH~~T 3 OF 2/ ONIZ YEAR RAINrALL /NTi!:NSITY AND DURATION

REMARKS

DESIGIJ FJ..oW AND

CFS

TOTAL FLOWBROWN RD.

DRAINAGl!:. ARe:..A CONC:i!N"rRArION II )NrE:.AISlry II RUNO""P-
AC:RlO:.S T/M~ "Ai=25X "7;::

t----,.---r-----y----1t----,r----.,..---++---.,.----r---r---;;--c-'----:;"'--'...;;,:.,.:~

I rnTAl.. I :l
I
TOT-1L I/t1PlCR. IMPE.R. S77:J/?"'t ARK4

AJ:lEA AREA AR.€A ARE.A t
c

I AJl£A COJ!FF.
L 0 CAT JON A A Ai Ai I I IA

==========t===i===:i===t===#==:=jf--~~----:-~~~ '-- - ~.=~==1+:==:...:..: .;:.::==1f=====================
o

C,r:-$II
20
28
34
40§

45
49
S3§.

S6£'

.$9

_:_----------tl----t--------I

2 8D 80 2~1--2!?
3 it:;o 40

1- 240 f--- !--QQ..-

.r 320 89_ e------

-.-----.------..--.----·-+----If--- _.-- f------ f-.-- -----f--..- f---- .---- .----~- ----- ------.-

.----- --- '-'-- ---- -----. ----- -----, ----- '--'-- c-.__.- -----------

---------------.--- ..-----f----- f---- -'- ~-- e--'- -- ----.:.-~ ---.- f-._-- --- -----f-----H---·- ---.----

---~-----------_._-------------,.._.- -_.-.-- ----- -_._------_._._-- ----_. --_.-------- ----_ ..

oaS/GN Flow BA~lttO ~"oJtJ

IMpe.HIIIO~.s AilSA l!f;)/ML. TD

20 % OF TOT.... L AREA,

------- ---~- ._-- ----.---r ---'- ~_.---- ----- ---
-.L---. I

-.. ,~---------.... " .... ---.•-..- ",-.... ------ f------- --..

.... ~ --_.--

~- _. '"'' ...... --



RAINFAJ..L /NT~NSI7Y 'AND DURATIONSHt:r.Q.I -±- OF 2/
RUNOFF COM P UTA T JO}J S

DRA/NA.C>~ ARe:..A I "
11 R()NO~P"CONCaNT"R~NTe;.,vSIT'"

ACR';;:'~ T,,,,,t::.. iAi~2S'X ~Q;~

I r
+-

71:>TAL.
I II ~/flt.f AR4A

"<9 iH SiR/!;JE.' TOT-1L' //f1PItR. IMP£'R. TOTAL. FLOW DES/GA.! FJ,.OW ANO
A~£'" I AREA \

,
AR~ ARt;A I AII£A COI!FI":.

!La CA TION A A Ai Aj t c ' I j
I A CFS REMARKS

i.- : -- .. - ..- ·t -

_LMle_"V. '.:-__ .Q -' ----._-- _._" . .-- . - .. - . -_.__ ..•.. - --_._-~

~-"--
... - -_. .- - ..- . .- -_.- -_." --

J -- --->.--- ----_. ---_._-- --- I--

2 80 L8~- __ 20_ --.RE 33 ·78 IGD . 97.J-- JG. /4- II C'FS
..- -_.- .'

3 I~o 4D 37 ,--.-'
.72 160 . 97.s; ,70 25" 20

"9- '240 6D 4/ .68 360 ·96 ,66- 3S" 28- 42.r-S' 320 Ro 4S" ,b3 640 .94 oS'] 34
~ 4go /00 49 .bO 1000 ,9:~ ,56 so£ 40!
7 480 IZO 53 .57 14-4D .92- ..rz Sb 45-
8 S60 /4D S7 ,S4 1960 JII .49 GIl. 49
9 64tJ 160 I-I .sz. 2.)60 .90 .~7__ >------~- S3'£'

10 72D .-l1l..D /-j- .49 I-~~"'o .09 .43S' 70£ .5~.[
..- -

1J - II 80 r-._B..°fJ__ 20 20D ;-9 ,1.:l..-_~~- c-:-fl8 __ _.!41 _ 74- S9--,- -----f----- --_.

--1----

- -- --.-- f---- Dl!.$/GN Fi.ow SA.sl!.'D I.IPIJN

l/IttPllIfv IDI.U A~E'" J!~CML TO_. --- - _._~-'- r-----_. ,.--.__._. f-._- _.0---
---~ I- - 1------ 1----._-•._--

20% of TOTAL AREA,

...._~ -_.- ._--- _._' •. - c--'-- -- --_.- ._._--
.~. --'--- ----- _.~-_.. 1--'--- _.._...-.~ _.- .------ "."- ------.. ---- -

.. '----- -_._--_ .._~_ .. - _..•. _-- -,--"-- -_ .._--- 1------- ---_. -----_.- f---- .•f---._--- .--_..... - ..--- -----_._---
I

.-.._--------- ------- ---- -,.-~.-. - -----,- .-_. -_.._--_. .----- _. -._---- . -- -_..-- 1--'. --- ..- --_.- f-._- f----- I ..._----_ .._--.-._ .. _---- -·--'-1

_.__ .._------ ------------- 1-------- 1---.- -_.. -----1------ ----I-- .----- ---- _._-_. ._----- '-'---- -- _._--_._._-
.•...•.._----.----_._._--- .-1-------.- ----- ... -- --'--'-'" --- --- -'--- ---_. -~'- 1---. --- ..---_.- - .-_._-_.__. _.0 ...... __..-

~32.-
1--'.-- ---,-_." .-.- -.------ - ---_._-_._-. ---- --_.. _- ---~_ .. - ._-- "---_. '_'___'0 1--=--- ~.,.. _-- ---- .---- ..- - _.... _._ .. ~-- _.. .. __ 0_.______

I

- -



RUNOFF COMPUTATI01JS
SHII..~T~ OF 2/ OA/£ Y£:AR RAINrALL /NTI!:.NSI7"Y AND DURATION

DRAINAG.l!- ARe:.A ICO~Ci!N 'rRArloN JNr£.AJSITY I RUNOl""':-
ACR..., lIME. ~'r25"% ';OJ:..."

4- TH oSTRI!:E:.T
ITOT<1L I TbTAJ..

1
I!

I~PICR. IMPLR. ~~ ARltA : TOTA t. FLOW DE;$IGAJ FLOW ,tJNO
A~£A I AR£A AR~ AR£A I i ColY7"".

LOCATION A ' A Ai Ai t c I I I I A CFS REMARKS
1=::.:-

LIN 1'£" 0- --~----- -~---_. 1--- -
)

2 80 !So 20 20 33

3 J60 40 37

-4 240 -- ~-
_60 4/

.s- '3Zo B!!- 4s'

~ 1_o~ /~o 49

7 4po 120 §3

8 5'0 /40 S7

9 640 I~O /-1

______-L~_ -- 72_~_ '---- _/8..0 /-S" -

.68

.Co

.49

- ---
{"SO

/60 • '17s'" ·~If_ /4- II--------
/60 .97r LZtL 2S" 20---_:-
\360 .9b .6s· 3.S' 28
640 ·91- .~., 42£ 34-

/000 .93 S~ stJ£ 40.£
/440 .t;2- .sz ~6' 4S
/960 .91 '~_' &1 49
2S'66 .9b .47._ ~7 ..53£
(3240 .?L._-!.::u·r Jar .56-- -----
4oo~_~£L_ __',..41___ _____ ~4_ ,59

------------+----t------ I-----r----tt----+-- -t-----ti----t------f

-- ------+l------If----- ---.- 1----------+------ ---- 1--------

-~---------1------ ------- --- ~- .----- ---- --- ----- f---- --- -.-+---t----- f---------------

------------------ ---------- ------- -- ---- ------- --_._--- - f---------

D8.SIfi,AJ Flb/AI BAsab UPON

IMPJCRIIIOUS "JrNA II.~()A~ 7"020" OF T'OTAL. ARl!.A.

---~---------------------+----11----- -- ---- ---- ------------- ----- ---- ------- --.-----

-- --- - ---.- -- --- f-------- -

-----------------------.._._---------- - -------_._---

-- --------------------------- -----.---



RUNOFF COMPUTATJO)JS
SHl::.o::r~ OF 2/ RAINF"ALL /NTI!::NSIT"Y AND DURATION

REMARKS

DESIGAI FLOW AND

T

-- ~- ---
.'(8 /6l> .9'7L _;ZG_ /4- 11 ()~S'

--------- --
,72 I{,o ·~ZL.__.7~ 2.~ 20
.b~ "3to .9t. .~ 3.j- 28
,C3 640 91- .69 42£ 34-
.60 /O()O .93 .S't__ ---- raJ: 40£

--'-

.~7 /#/J .92. .>S'? .s'& 45

.s-4 1966 .91 .49 bl[ 49

.S'Z ZJBtJ .9a .47 67 .sa£.

.49 .32-/0 .89 .1.,:/J 70 A. .56£--

.47 .tjDDO .88 _-L1L_ 7~ .59,.-'- ----_.-

---- --
33_

37

4/

4S"

'19

S'3

0$'7

1- /

MAIN oSTRE:ET

L..1Ne_~'E_~_P

I

LOCATION

2 ?-.~- 80 20 20'----

3 /60 J10

4- 2.40 ~o

5 320 ----So

~-.--_._---_. ---~-- - f-- -~Q..'?- -- -- ---'-.OJL ~-

----------- 7 4t30 /2.0

8 5"60 /40

2 ~p- 160

________.-11....=°;__. I--- . 72,-P_ f--I-+---,/~e:...l>c'-tt_--t-..!.I_-.;;..J-i_-'-tt-:--'-'_-+~~-t-_-:..:-

____-.E.- 1'- f-. 80 _ _.8E~ ~£...__?OO _ ....__ --l._-...!.9--1 -H_-'--'--'-_

-----------.---.+---1--

---------- f--- ----f---- .---.-----!-.--.-- ------- --.---.--- Dl£.S/GN F;.ow aAS£O (JPON

IM"~VJOUS A~"'" 119"-4k To

20" OJ'" TbrAk AR......

------_-_ .._...----.. --- -- --_ ..-- ------ ..- --- f-----------------

.---------.--.---- ..----- ..-.----- ---.- ----- ------.-- f-----. ------f----.--. -- ..--.------ -.----. -----.-- -----.----.-----

- ~------- ._-_._._--"----------_ .•.- _...._- ---'----- - - -'- ._----,--------. ,:- ..~ ~~~~.~ ...f~·:1 ~- _. -



D u''N&' v'" rr- r::". ,.. " a ~ ,., I ''''''' .It.. .,.. I " " , c:"
n , \- VWI rv I M I I VI\I\;J

DRA'NAG!!:.. ARC:A CONC:i!N "rRAT'ON JNTIl:J./SITY II RUNO~~
AC:R,"-S "ME. A;r2S"~~

'n>TAL. I
4TH AVENUE:. I

TOTIiL I IMPltR. IMPE.R. S!1?-FfM AR4'A I TOTAL FLOW DES/GAl "LOW AND
AtI£A AR.EA ARLA AR£JI ,4R£A coeFF. I

LOCATION A A Al Ai t c I I A I CFS REMARKS

LI £ "G" 0._ ...... __ .AI ._. _.. _' ...... . •..- -- ---'~~'- ..• - ._._-..- .----- --- _.._--- .--..•.. _.•._- .-- _. -_..

.. ._------_.__._/~__- --_. --
JOe. {t,r'$

.._.- ._-------_._~-- 8..0 80 :20 20 37 .72 160 .97J'" .70 'r---l.3.- - -_
_3- 160 40 4/ .68 /Go •97J-' .b~ 2"9- J9
4- 2",0 -- GO "'.r .&3 3~0 ,9t ,Co 32£ 26
.r 320 80 49 ,{;a G40 ·94- .$'6 40 32

._c__ ..____·_.. __fL___
-·1-i--1:.Q.'!- /00 5"3 .S"7 1000 .93 •.s':J 47£ 38_4_ .___

7 4Bo /20 S7 .S-'" 1#0 .92 • 5"t> .s-"'1 43
a S60 14·0 /-1 .j-Z /9~t> .9/ ,47 ">9 47

.#
j"

.51______....__.1__
>-- (;40 160 I-S- .49 25"6ll .90 63-

LP 72{) 180 ;- ? ,47 3240 .89 .~2 68 54-a.

- ....------ G - 11 go _.~'?9- .....£.0- Zoo
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DI!.S/~N FLow aASltb UPON

INlPlfR~/OlJS ",11(I'4'" "'~l. TO

20% of 'TOTAL. ~.
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SHI::.li.T~ OF .' 2/

. n/ll/rtr:-~ rAAAO/.,Li,/rJU.C:;
1"'\ '-' '" ..." , "'" '-' ,p" ..." " , , - I" -

YEAR. RAINrALL INT/!;NSlry AND DURATION

DRAIN AC>L!:. ARe:.4 CO",,:JIN "rRAT/ON JNTc.NSITY I RUAlo"'~
ACR...5 TIMtr. • lOY"'lLA,"'25% AR'eA

7bTAl.

I AilsA I ,
8 TH AVE:NuE. TOTAL J"'PER. JMPE.R. S!7:JfrA1 I rOTAL. FLOW DE:SJS'" I""/..ow AND

A~£" AR£,q ~ AR£A ,4R£A coan-".
LOCAT JON A A Ai Ai t c ! I i I A CFS REMARKS

~. -. -
L "H".. __-!.!:!-~___-:-__o___ -_ .•._--- ----- .'--- - . - -' ... --- ---'. --- -- _&- ---- -'- - .-. .-

J
-- 2 80 80 20 37 .72 J6{) ,97J- ·.70 /'3 10£ CPOS

20 ---,
3 IC, 0 41 ,68 /l.&> ,97J- , ~~ ~4 '94D

-9 24 0 60 4J~ .6.1 (7~O ,ell. .~. 32£ 26
~ 320 Bo 49 ,,~D t.,?o ,(14 . ~6 4/) 32
& 4-DO /DO S"3 .S"7 /000 ,9_? ,S'.:J -47£. 38
7 480 1'20 !'-7 ..s"'4 /41- 0 , 92. S"o S-4 43
8 S{,b I~O }-! .r:z /'Jto .91 ..97 .j9 47

..
't 6-10 J6t> /- J- .49 2~60 ,9'1> ,49 baf $1

ID 7'ZtJ IRo /-9 47 32-1"1> ,89 .f.t t:8 s+!
ti- l/ 80 fioo 20 2ao 1-/3 . ~b 46dO .98 .4l> 72 &7!-

--------------il------+----il-~·_+--_#--_+---+--__tt---_+_--------------tt--------if

----------------f-----.--*----\---- -.- ----------H---~-·-------+--- ------

-----.------__._ ---.--+----+----- ---- ---._- ------ -_.- --- ----f----.-. ------

---------------t---t---H-·---jl------ ----t-------'1I------ -----+------t---~I------_tl

D"SIGN FLow BASSl) C/J:>OAl

IMP~RVIOrJS AJi'~A £.QUAL TO

20 % OP TOT,III L. -'lR£A.
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RUNOFF COMPUTATIOJJS
SH~~T q OF 2/ ON/Z YE~R RAINFALL /NTI!:.NSITY AND DURATION

..

DRA I IV AG. f!:. ARf:.A CONCI!N 'rRAr/oN JNrlCA/S ,ry RUN 0 I""P-
ACR.... TIME. Ai "'25%

'1OTAL
AREA

SOUTHE:RN ITOT-1L
TbTAl- I- AVa:. /MPItR. IMPE.R. ~Ji'''' AR4r,q TOTAL F"LOW DES/GAl FLOW AND

A~£A AR£A AR~ AR!:A AR£A COI:'!J1';

LO CA T-/oN A A Ai Ai t c I I I A CFS REMARKS
I

. - .-
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RUNOFF COMPUTATIO~S

ONE YE:AR·. RAINrALI- /NTI!:.NSI7"Y AND DURATION

GIL8E:.I<T RD.

LOCA rrON

DRAINAGl!:. ARE:.4
ACR-'t.«

Tt>TAL.
TOTAL IMPItR. /MPLR.

A~£A AR£A ARLA AR£A

A A Ai Ai

CONcaN "rRA.,.,o/t/

"Mrs:.

I
tc. I

JNrE:.,vSlry I RUNO~F"
A'-Z'50/ 7oT"'L

, 1- ... AR£4
I

1 TOTAL. FLOW

I CFS

DES/GAl FLoW AND

REMARKS
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.. __... . .__j£ . ~.lgBE-I__--- ._i3l() 1-40 dg__ !c:.Z.f.E.. ,J/L ·.aL_ 1- 99 -
- i'... __ ... ..J_,_ _ /~§o __ 00_ • __:):tl?_ f-----. J.:...-t't__ '-_____ _!_3.Z__ ill!!." -1.11>.9__ _!.~9f: .__9..0'::__.

~__ .__.... ._K.-... '7."_. __8.D.. _/440.. ?q .. ' _~;o... !.::-1§__ . ~~~_ ~~ n~_ _ ,79 -!ZB_ ..__ lfg_: __

------.--------.--------. f----- ---.--" ._-. '----- f----- ----- .---.. :---- ..----.-- ----- --- -- ..---:.-------

Jf) Cr'S

IS
2S
3/

37
if/!-

4SL
49£
$*9£

,57
60
63
GS'!
G6£.

69
7/
72!
72£

--- ----. -·-H-:....·--4------ --.-- - --.------ r--" - ...--._-_ .. -

_" _.... __ ._ .. .. . . . __ .__. __ #--__ --1- ~3~L_ __ 1--__ . ._---- --------_. - . __-.- -_....- --_._--_._---
DI!:SI~AJ now 8A'.a::O UPOAJ

IIlo1PE.RVIOlJS "lR4A £.QClAJ- 70

20" 01" ror.-u. AR.lrA.



RUNOFP COMPUTATIO)JS
tJNd YEAR RAINrALL INT~NSlrY AND DURATION

DRAINAGe:. ARttA ICOHCt1.N "rRA""ON lIvTE:.AISITY I RUNO"'~
ACR';;:'~ T/Mrs.. o TOTAL.4i,,25% AA'EA

ToTAL.

I AR4'A :l I

HARRIS D,q. TOTilL ,/o1PICR. //tttPE.R. ~~
, TOTAL. FLOW DES/GIJ F/.OW AND

A.Q£A AR.EA AR4Jl AREA

LOCATION A A Ai Ai t c I I
co.e:n-;I

I A CFS REMARKSI
_..- - --

L, IL-"L II
- 0 _8-9.. 80_ 20 _..20_ 40__ .£8 /60 _(_97-[,_ ---1 6'.__ /2 10 C,,:-S__. ____._ 'N~ ____________._ .. ____ ._-- .- --._--_.- 1------- - ..- .--- -- -_ .
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9 6'00 200 I-II, .4J~ 4()O6 ,~8 .39J~ 7/ .57
/0 886 2Pt; 1- ~D .44 191 D .9& .,-M 7.5" 60
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, '

RUAJOFF COMPUTATJO~S

,,,

SH~T~OF '21 YEAR RAINFALl. INTE;NSITY AND DURATION

"

-
DRAI ......AG~ ARe:.A CONcaN "rJ:lA"rION }NTIiC.A/SITY R(JNO"'~

ACRQ.. T,ME. A 25% ToTAL;'C AREA

7'bTAl- I
STAPLE.Y DR. TOTAL. IMPItR. JMPE.R.

~
ARoCA I TOTAL. FLOW DESIGAl FJ.oW AND

A~£'" AR~ ARLA AR.e:A CoV"7'.
LO CA TJON A A AI Ai t c I I I A CFS REMARKS

...
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I

2 )0 Ro 20 20 40 .68 I{,o .97~ .6t /2. 10 eJ:'s
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b 40D 100 S".{ "rr 1000 .93 r/ -96 37
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RUNOFF COMPUTATIONS
RAINFALl. /NTI!:.NSI Y-Y AND DURATION

-,

DRAINA60~ ARe::.A CONCa.N1'"I:lA7"'ON JN7"£:.AJ$' 7"y II RUNon~
ACR"'S TIMr!. Aj-=2S% ;;~tAL.

TOTAL.

I I
I

HORNE:. STRE.J!:.T TOTilL I/t1Pll.R. IMPE.R. ~ AR4C-\ I TOTAL. FLOW DE:SIGAJ l"'"J.oW AND
A~£" AREA ARAA AR£A coJ!.F7":. I

LOCATION A A Ai Ai tc. I I I A CFS REMARKS
- -
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.-
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3
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---'...6 IIS-b ~11.B /-30 ,41 9DD O. fit ~1L---~- 6'1£
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...... ---- r----- --
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___A --_ .._..~._----
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RUNOFF COMPUTATIONS
SHlr.£.T~ OF 2./ ONE YEAR RAINFALL INTE.NS/TY AND DURATION

DRAINA~a:. ARe:."", COHCir,., "rRAT'ON INTJ:;AJSlry I R"NOl""P"
TIME. • D ,orAL

ACR,",,' A, c25%A/(EA

- 7l>TAl..

j
Ml::SA DRIVE: TOT-iL IMPICR. IMP£R. ~1tA1 ARJIA i TOTAL. FlAW DES/GAl ,,-OW AND

AJ:Z£A AR.EA AR£Jo\ ARo!;A AR£A cOJ!1f76". I
LOCAT ION A A Ai Aj t c I I I I ... CFS REMARKS--
L IQh .. ,_. lNE... ...!_ ._":.-..0-'-___-- - _. - -'~'- ... - ----- -.- ,- -_.-...-

}
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. 3
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RUNOFF COMPUTATIO~S
SHlE.&T~ OF 21 ONE. YEAR. RAINF"ALJ.. INTl!:.NSITY AND DURATION

-
rLow

DRA/NAGolE. ARlt.A CONC&IN~R,q'rJON IN'rE;NSI'rY I RUNO"-P-
D.rr6/GJI/ SA:5lrO UPON

ACR-'LS TIME. A;c>25%:;o;~
IIWPER V/OlJ(; AREA EQUAL 70

. 20% Or TOTAL. AJTEA •

/6 TH A VE:NUE:
7bTAL.

~ : TOTAL. FLOW D£SIGIJ l"'i.oW AAiDTOTilL I~Pa:R. IMPE.R. ARIrA
AJUA AR.EA ARA:A AR£A co~ I

LOCATION A A Ai Ai t c I I I A CFS REMARKS
-T ---- -
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DESCRIPTION OF POSSIBLE COLLECTION SYSTEMS

Combined System

The Salt River Valley Water Users Association has proposed the combined

use of their laterals and ditches, where practical, for irrigation water and

storm water. This will mean the design of the Combined irrigation laterials
,

and storm water sewers to carry both flows at the same time. Specially

designed structures may be required.

Separate System

This would mean the storm drain system would be built independently.

The Salt River Valley Water Users Association laterals and ditches would be

tiled as they have been in the past and designed to handle irrigation flows

only. As the new storm drain lines are installed we would reconnect existing

storm Inlets to the storm drain trunk lines.

ASSOCIATED DRAINAGE PROBLEMS

Gila Drain

Disposal of storm water runoff from the Mesa area must be to the

Gila River because of the natural slope of the land. The Salt River Valley

Water Users Association has the right-of-way to an old drainage channel extending

from the Eastern end of the South Mountains to the Gila River. This channel

could be improved to handle storm water collected in the Mesa area as well

as from Tempe, Gilbert, and Chandler areas. The Maricopa County Flood Control

District has indicated they may undertake the necessary improvements to this

drain channel, which is called the Gila Drain.
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Improvements to Western Canal

This canal, located one and one-half miles South of Baseline Road,

has been mentioned with regard to the disposal of storm water run off from

the Mesa area.

Improvements and modifications to the Western Canal may be required.

Also, a new channel will be required to carry storm water from the Mesa area

to the Western Canal.

STORM WATER COLLECTION PLANS

(A) Plates I and 2 show two collection plans. both of which assume the storm

water must be collected and transported to the intersection of Baseline

and Extension Roads. From this point the water would be handled by the

Gila Drain channels.

Plate I shows the proposed overall storm water collection plan for

Mesa and vicinity.

Plate 2 shows the initial portion of the storm water collection plan

needed to provide storm water facilities for the developed areas of Mesa.

(8) Plate 3 shows the initial portion of· the storm water collection plan

needed to provide storm water facilities for the developed areas of Mesa.

This plan assumes the storm water facilities along Extension Road and

Baseline Road to be built by the Maricopa County Flood Control District.
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COMPARISON OF SYSTEMS AND CONSTRUCTION COSTS

Separate System

The total cost of building two separate systems to handle irrigation

and storm water is greater than the cost of one combined-use system. In

favor of the separate system is the advantage of the system being designed

specifically for the purpose of conducting storm water runoff. Also in some

instances the separate system is more flexible not having to be guided by

the location or the design requirements of the irrigation lateral with which

It is to be in combined-use.

The cost of the separate system must be borne entirely by the City

of Mesa. No financial aid can be expected from the Salt River Valley Water

Users Association.

Combined-use System

The total cost of building the combined-use system is less than the

total cost of the separate systems. The Salt River Valley Water Users Associatio~

is expected to co-operate and participate in the cost of the combined-use

system. Also, The Salt River Valley Water Users Association may agree to use

their forces and equipment to install cast-in-place tile at a cost considerably"

below the private contractor's prices. The City of Mesa would be expected to

pay the balance of the cost to build the combined-use pipe lines.

One possible draw-back to the combined-use systems is the effect the

water users irrigation operation may have upon the storm water design capacity.

STREET PLANNING AND RIGHT-A-WAY

Since the streets play an important part in the collection of storm

water run-off the streets pattern must conform to the storm water collection

plan.

Many times, special right-of-way or easement in necessary for the proper

design and location of storm water drain facilities.
-53-



.,....

RECOMMENDATIONS

(A) A Combined-use system for irrigation and storm water is recommended.

The combined-use system takes advantage of the lowest construction costs

with the resulting lowest cost to the City of Mesa.

(B) Recommend the storm water collection plan as shown on plate 2

be built first. This drainage plan will provide storm drainage for the

developed areas of Mesa.

(C) The key to the construction schedule is based upon the facilities

to dispose of the storm water. Construction of the Gila Drain facility

by the Maricopa County Flood Control District is not expected before

1963. Therefore construction of the interceptine storm channel, as

shown on Plate Z , is recommended to co-incide with the Maricopa

County Flood Control District constrQCtion schedule. During the interim

until 1963 it Is recommended that construction begin on the combined-used

facilities as shown on Plate L2 ,to prevent additional tiling of

Irrigation laterals not designed for combined-used Hows.

STREET PLANNING AND RIGHT-OF-WAY

Recommend the appropriate authorities initiate polley to insure future street

drainage patterns conform to the storm water col,lection plan and that the

proper streets are kept open. That the necessary right-of-way for future

storm drain facilities be required from new sub-divisions and other developments.
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RECOMMENDED DISTRIBUTION OF COSTS:

Gila Drain-- Expect the Maricopa County Flood Control District to finance this

project.

Interceptor-- Expect the City of Mesa and the Salt Rvver Valley Water Users

Association to finance this phase of the work. Since this channel would benefit

the City of Mesa as a whole the City's share of the cost should come from the

City at large, possibly from bonds.

Combined-Use Trunk-- Salt River Valley Water Users Association will contribute

toward the construction cost. Also a savings will be affected if the Salt

River Water Users Association builds these pipe lines. The balance of the

construction cost must be paid for by the City of Mesa. This portion of

the cost may come from the adjacent sub-divider, property assessments and

general obligation bonds.

Sub-division Collector-- Recommend this work be paid for by the sub-divider,

or benefiting property.

Separate Trunk-- The City of Mesa must assume the entire cost of this

work. This cost may be proportioned to the sub-divider, property assessment

and the City of Mesa bond money.
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