
::Public Ageb.CY hrLpr>-.gency Agr~meclNos.

Public }~.>.g~r::cy Project Order Nos.

local 2.gendcs "Wi.±.h wbom tJ::t e ioDo-rri:r::g 2.3peci <; oi fu e .dS we re coordinaied:

Pro erty of
l.1;Jlu~n~~~t!!:.:':':~i!~~~ir'tml"""" _r; ct of Me Library

BLed? COz::t..:;1.£.:WT Jcio~ion ttJ'n to
)urango

:Na-::L'L of StuJy Cool.r:::u:ior: Harris-Toups Associates 1

E;+...:-:-::d _~ccl:-":::so ui '3t:niiy Co~-t.or: 4131 N. 24th St ree t! Phx., AZ 85016

7\~12pooDe ;-40. of S;--'oy Cot:i::r3..c+....8r; (602)' -' 264-9665_-'-"".><...=.-'--_=-=~..t...=...C=...<:... _

S:ug Conrrs.C'::..or P?oj~ J\J3...::lg~r to be CO.D.~....ed iOT _~aditi.on..all.nioED3-i:i.o~

Edward A. Adair

Coorci i::J.2ii 0 n

Base '1-'I3..ps _uNu/A'-'- _

-:Nam e oi .FrS COIDJl) u:~iry: N/ A
------'---------------

·CQu.n1:y: Maricopa ,'(Approximate Studies)

. 'St::Ua; Ar i zona_......L..>.!......C.=='-'-"'- _

·PriV3i.e CO~:rBCO'T'~ :No. H-4oo8------------------:-

1.

D.

ill.

I
I
I
I
I
I
I
I
I
I
[

...

S1.IT7'eyi..ng N/ A--------------.,-----------------

Hydrology and Bydn.nlics Chief of Hydrology Section -

Maricopa County Flood Control District

N fA

Date of~ ruxJ CMrlN~

Date of In:i±W ceo Noei1 rg

April 6; 1976

r

[
~o {- OIJ-'~- 04/7(P



'I"..vPe of SbJii;y: -:...A:..<::p..cp...:...r..::o.:...:x...:...i...:...m.=.a...:...t...:...e -:---: . _

Type of St:ody: _A_p_p_r_o_x_i_m_a_te --------.,..-------

·1

/
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j
I
!

.

-:

- .

..

..

.'

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

Fro~ Gila Bend Mountains to the South 16 mtles~

to the South

South

Maricopa County line to S.E. 5.8 miles

From T-4-N, R-6-W, Section 2S o to r-3-N, R-S-W Section 15.
I

Approximate

Water Cour3es Sbidied;

Location: Wes te rn Ma r i copa Coun ty

Direciion 01 Flaw: ~T~o~S::=.o~u~t.:..:h.:::::e.::.a~s.=..t --,-__~_~ _

:r-~a1De: Centennial Wash

Location: Wes te rn Ma r i copa CoUn ty

:Name: Copper Wash

Direction of :Flaw:

Limns of study:

Direcli.on of now:

Ll:mfu of sto.qy:

:Name: Jackrabb it Wash

Location: . Wes te rn Ma r i cora Coun ty

Additional :RemarJos: (U~u~ shset)

. IV. r.cv~ ':.~S~

Arc:u.; r..:tc1uc3eod f:-om C5P.uJy;
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~ clSb:iiy: Appn;>ximate •

Type of StnGy: -App rox irna t e
-~'-------------::---:------._-------

'Name: Tr i 1by Wash

Locai:ion: Central Maricopa County

_Direction of Flow: South
=~~------------------------

Limits of~iiy: T-5-N, "R-3-W, Section 27 to T-4-N, R-2-\~, Section 19

-.

,. '"

.'

.~ ---_.,- _.. .-... ­.

Approximate

Water COur3es Sbidied:

:Name; • Gil a 'Bend Can a 1

Location: Southwestern Maricopa County,

Direcii.on of :Flow: Cana 1 f lows to Ides t

Lhni±a 'Of~: Gi 1a Bend to Smurr

Name: Buckeye Dentention Dike

Location: -Western Maricopa County

Direction of :now: South--------------------------
Lhnib ofSb::1.dJ: From T-2-N, R-3-W, Section 36 to -r-l-N, R-4-W, Section 13·

!

Type of St:cdy:
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~ame: Waterman·Wash

L ocaiion; Central Maricopa County

Direction o:i Flow: Northwest--=.:;-=-'--"-'-'-:..:..=.::::...::...._------:------------------
Limtl.s of~ay: From T-3-S, R-I-W, Section 28 to T-I-S, R-i-w, Sectio·n 3.0.

:r:.vFe of St:nGy: . Approximate---------------:--7---------------

'.

.'

::

. - ..

.-

."

Approximate

Approximate

..-----'''- _.. .-_ .. ­.

Water Courses Si:ridied:

:Name: Wash #1

Locano:r::: Central Maricopa County

Direcii.on of Flow: No rt hwes t- --'--~_~__"_ c___

Limi±.a'Of~; From T-I-S, R-2-W, ·Section 20 to Gila River

:Name: C1 i ne Creek

Location: Northern Maor i CODa County

Direction of naw: Southwest--------------------------
Lim1t3ofst:n(br: From T-]-N, R-3-E, Section 35·to T-6-N, R-3-E, Section T
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..

.'

Approximate

.. ----.r­.

Central Maricopa County

City' of Glendale to New River

G.rand Canal

Canal flows to the West

App-roximate

Ro&sevelt Canal

Central Maricopa County

Canal flows ·to the Northwest-

City of Phoenix to City of Tol-leson

Approximate

Water COUT3es Shidied:

:Name: Rodg'er Creek

Location: . Northern Maricopa County

Direci:i.on 01 :Flow; -.::.So=u~th!..!.'w~e=:.:s~t=--- --,_--..:..~_~ _

Limi±.a 'Of~; From T-6-N, R-3-E, Sect ion ·10 to T-6..,N, R-J..,E, Sect ton 19.

._. _..

Name:

L ocai:ion;

Direction ill :F1crw:

Lir:J.ti.s of Study:

:Name:

LocatioD:

Direclion of :Flaw:

L hnti.3 of st.oqr:
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.....-:--
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-.....

.-

Northern Maricopa County

., --- - -".- _.. -_... ­,

From T~6-N, R-4-E Section 11 to Section 15

Wash # 6 (Ocotillo Wash)

Southwest

Approximate

Northern Maricopa County

Approximate

From T-6-N, R-4-E Section 15 to Section 16

Approximate

Willow SpringsWa-sh

Sou'thwest

Water Cour3es SiJidied:

:Name: Rowe Wash.

lJocat1on: Northern Maricopa Coun~y

Direction of :;'low: Wes t
~~=------.,---~~--~-----------

Limi±.a 'Of~: From T-6-N, R-4-E, Section"24 to Section 22

Name:

L oc:ai:ion;

Direction of :Flow:

Lh~'its of~ay:

Name:

Location:

Direction of :Flaw:

L hnH:..s of st:o.dJ:

Type of ,St:od.Y:
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Water COl1T3e5 SUidied;

.. '"

.0

--. --... -.. --- ---:-- ''''-

To South

Approximate

From T-S-N, R-]-E Section 32·to T-4-N, R-7-E Section S·

Pinnacle Peak Wash.

Approximate

Northeastern Maricopa County

Verde River

:Na1De:
-------------.:..._-----'---~-'---_--.:..._---~-

Loc.at1on: Northern Maricopa County

Direcii.onoI:F1owfrom T-4-N, R-S-E Section 10 to Section 18

Li.:mi±a cl~;

Type of stnitY: .Approx imate---'--'-------------;---7-"--------------

~a:me: Kyrene Canal

l..,ocaiio:z::c Southeastern Maricopa County

Direction oi Flow: Cana r flows to the South

LbntlsofSbJ.qy: From Ray Road 2.1 miles to the South

. -- _..

Name:

Location:

Direcllo:n of :Flaw:

Lhnlta of stnqy:

'l:fFe of Stody:
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':f:Ypeoi Si:r:Xiy: :..:.AJ:.pt:.p.:...:ro:::.:x~·:.:;1m~a:..:t:.::e:-- ___=_ _

Water COur3 es stridied:

:Name: Wash #9 (Tr i buta r1 to VE?rde River)

Locilion: Northeastern Maricopa Coul)ty

Direciion of :Flow: to the Eas t
---------'----------'------------

Li.mi±a cl~: From T-5-N, R-7-E Section- 31 to Section 32

- .

.....

.'

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

(Tributary to Verde River)

.. ----_.­.

Approximate

to the- East

Northeastern Maricopa County

From T-4-N, R-6-E Sed,j'on to T-4-N, R-7-E Section .?

to the East

~ortheastern Maricopa County

From T-4-N, R-7-E Section 6 to Section 8

Wash #11 (Tributary to Verde River)

Approximate

.Wash #10

. - - -,.

Name:

J.,ocaiion:

Direction of Flow:

Lirnfts of study:

Name:

Location:

Direeti.on of :f'1aw:

LtmibJ of stoqy:

Additional :R.em.ark2s: (U~ ae~~
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V. UNINCORPORATED COUNTY DESCRIPTION

A. Location and Population

1. South central Arizona

2. Major cities in Maricopa County; Phoenix, Tempe, Mesa.

3. Population 969,425

4. 1970 Census

B. Development

1. Residential development is expanding rapidly in the Phoenix

metropolitan area. Most cities and towns have annexed

large amounts of county land in anticipation of continued

growth and developers are actively subdividing agricultural

land both in the cities and on the surrounding county lands.

Commercial development has followed the trend away from the

city centers to neighborhood shopping centers and large

shopping malls.

2. Most of the streams studied in the unincorporated county

lie in undeveloped areas. However, in areas with communities

nearby both agricultural and residential development has

occured in the floodplainscof the normally dry washes.

3. Most of the land area in/Maricopa County is undeveloped but

the major land use is agricultural.

C. Meterology

I. Temperature

Summer (July) Low = 78° High= 104°
Winter (January) Low = 38° High = 65°
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2. Annual Rainfall = 7.4 inches

3. The only way snowmelt becomes a factor to flooding in Maricopa

County is when the Salt River or the Gila River flow with

runoff from snowmelt, flooding has occured in Maricopa County

in the past when warm spring rains have melted the snow in

the higher elevations of the watersheds resulting in runoff

which exceeds the capacity of the reservoirs along these

rivers.

4. Flooding is caused by general storms of long duration and/or

by local thunderstorms of high intensity and short duration.

D. Factors Affect·j;ng FloodilJg

1. Topography

The natural terrain in Maricopa County consists basically

of scattered rugged mountain ranges which are encompassed

by alluvial fans and desert valleys.

2. Geomorphology

Throughout the county there are many desert washes. The

major streams that traverse the county are the Salt River,

the Gila River, the Agua Fria River and the Verde River.

3. Soi 1s

The alluvium comprising most of the desert valleys is

predominantly sand and silty sand containing varying

amounts of caliche. Recent alluvium is found along the

streambed channels and consists of uncemented silts, sands,

gravels, cobbles and boulders.

4. Vegetation

In general, vegetation is sparse. Cacti grow throughout the

area along with other desert shrubs. The vegetation tends

to be thicker along the stream courses and may include some

small trees. Perennial grasses form a very small portion of

the vegetalon but a good cover of annual grasses occur after

the winter rains.
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5. Dra i nage Featu res

Bridges or culverts have beeh constructed at the major

water courses along the principal roadways. Minor routes

generally cross the water courses in dip sections.

VI. PRINCIPAL FLOOD PROBLEMS

Flooding sources for the approximate study reaches of the Maricopa

County F.I.S. are as I isted in Section IV of this letter report.

All of these sources are located in relatively undeveloped areas

and historical flooding information is not available.

VI I. FLOOD PROTECTION MEASURES

None exist in the areas of these approximate studies.

VI I I. HYDROLOGIC ANALYSIS

Centennial Wash:

Peak discharge frequency relationships were established by a

regional analysis approach using stream guage data from gauges

on Centennial Wash downstream from the study reach and on the

Tiger Wash Tributary to Centennial Wash adjacent to the study

reach. The results were found to be in reasonable agreement

with the U.S. Corps cif Engineers Discharge Drainage Area Curves

from Reference 8.

Copper Wash:

Peak discharges were calculated on Copper Wash at the upper and

lower ends of the study reach because there is a significant

change in drainage area size from end to end. Hydrologic

calculations were performed by the S.C.S. Method Part II as

presented in Reference 5.
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Jackrabbit Wash:

For the study reach, the drainage area size for Jackrabbit Wash

'if fairly constant. Therefore only one discharge was calculated

by S.C.S. Method Part I I.

Gila Bend Canal:

The Gila Bend Canal interrupts the flow of runoff from 272 square

miles in the six mile reach from Gila Bend to Smurr. s.c.s.
procedures were used to determine the volume of runoff from the

associated watershed.

Tr i 1by Wash;

The hydrological determinations were performed by regional

analysis procedures; using CSM rates developed for Trilby Wash

in the Wittman, Arizona detail Flood Insurance Study.

Buckeye Detention Dike:

Flood elevations for the Buckeye Detention Dike were based

on spillway elevations taken from construction plans.

Wash Number 1:

Hydrological calculations were made according to the S.C.S.

Method Part II as outl ined in Reference 5.

Waterman Wash:

Hydrological determinations were made at the upper and lower

ends of the study reach following S.C.S. Method Part I I procedures

as outlined in Reference 5.

Cline Creek and ~odger Creek:

Hydrologic calculations for both of these creeks were performed

using the S.C.S. TR-20 Computer Program in conjunction with the

detail Flood Insurance Study for Skunk Creek.

Grand Canal:

The portion of the canal studied has no elevated banks to pond and

store floodwaters, therefore there are no flood hazards associated

'with the canal.
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Roosevelt Canal:

The S.C.S. Method Part I I procedures indicate that the volume

of runoff to the Roosevelt Canal exceeds the volume of

storage behind the banks.

Rowe Wash:

Hydrology was done by S.C.S. Computer Program TR-20 in conjunction

with the Cave Creek Wash Flood Insurance Study.

Wash #6 (Ocotillo Wash):

Same as for Rowe Wash

Willow Springs Wash:

Same as for Rowe Wash

Pinnacle Peak Wash:

Hydrology was done by the S.C.S. Method as outlined in

Reference 5.

Kyrene Canal:

After field inspection it was decided that this reach of the

canal does not require hydrologic analysis.

Verde River:

Hydrological data was taken from a Log Pearson Type I II study

done by the U.S.G.S. in July 1976 (Reference 10).

Wash #9, #10 and #11:

Hydrology was done by the S.C.S Method Part I I as outlined

in reference 5.

IX HYDRAULIC ANALYSES

For the approximate studies in unincorporated Maricopa County there

were two types of hydraul ic analyses: channel flow and ponding

behind embankments. In the case of channel flow the 7 1/2 minute

quadrangle maps were used to determine the cross sections necessary

to analyse the flow through the reach. Manning's Equation was used
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to determine stage elevation relationships using "n" "" .035.
From this the top width was estimated and plotted on the quad maps;

care being taken to match up with any adjoining detail studies.

In the case of ponding behind embankments where the volume of runoff

exceeds the volume of storage available the elevation of the

top of the embankment was plotted on the contour maps.

No f100dways were computed for these approximate studies.

X OTHER STUDIES

There are no published Flood Insurance Studies or reports available

that deal with the streams being studied by approximate methods

in the unincorporated Maricopa County area. However, reference 6

deals with an area adjacent to the Centennial Wash study area,

reference 11 deals with the area around Cline Creek and Rodger

Creek and reference 12 deals with the watershed around Rowe Wash,

Ocotillo Wash and Willow Springs Wash. Also, as a part of this

contract, Harris Toups Associates is performing Flood Insurance

Studies for several communities in Maricopa County.

XI LOCATION OF DATA

Survey, Hydrologic, Hydraulic and other pertinent data used in this

study can be obtained by contacting the office of the Federal Insurance

Administration, Regional Director, Flood Insurance Office, 450 Golden

Gate Avenue, P.O. Box 36003, San Francisco, California 94012.
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