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REVISION REQUESTOR AND COMMUNITY OmCIAL FORM

6. The lubmitted request encompaues the iollowing types offioociing, structures, and
associated disciplines: (check all that .pply)

FORM 1

Pap lof5

Effective
Date

02108183
09128190

4/75/~8
4 15 88
4/15/88
4/15/88

Panel
No.

OOOSD
0220G
1690
1670 &
1690
1690/70

Disciplines·

[!] W.ter Resources
o Hydrology
o Hydraulics
o Sediment Transport
o Interior Drainage

[B Structural
o Geotechnical
o Land Surveying
o Other (describe)

FEMA USE ONLY

Map
SBK No.

TX 480301
TX 48201C

AZ 0lOOF-rr 0 00 9

-;:z 040051

County

Structures

[!] Channelization
D LeveeIFloodwali
D Bridge/Culvert
D Dam
o Coastal
o Fill
o Pump Station
o None
D Other (describe)

Katy, City Harris, Fort Bend
Harris County Harris

Unincorporated Maricopa
Town of Maricopa
Paradise Valley

~~----Phoenix Maricopa

Attach completed "Ce~cationby Registered Professional and/or Land Surveyor"
Form for each diacipline checked. (Form 2)

•

040051

480301
480287

8*88£~

1. The buiaior tbit revision request ia (are): (check all that.pply)

[Il Physical chanp
Ii] Existing

o Propoud
o ImproftCi IMtbodolOl)'o Improved data
o Flooclway revisiono Other _

Explain _

2. FloociingSoun:e: ACne Watershed CAZ Channel Diversion Canal)
3. Project Namelldentifier. ......;;;A;,;;C,;;,D,;;,C_R~e;,;;a;,;;c,;,;,h_4~ _

4. FEMA zone desipationa decteci: _.:o:Z~on~e;:;;"",:A;,i,_ _

(eumple: A. AH, AO, AI-A30, A99, AE, V, VI-V30, VE, B, C, D, X)

5. The NFIP map panel(l) aft'ec:ted for all impacted commUDities ia (are):

Types of Flooding

o Riverine
o Coastal
o Alluvial Fan
o Shallow Flooding
o Lakes

Afi'ected by
wind/w.ve .ction
o Ves
o No

o Other(delCribe)

Community Community
No. Name

October 1992

EX:

I,
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lLlyes DNo

REVISION REQUESTOR AND COMlWNlTY OFFICIAL FORM
. ,, .

Floodwa,. lDform.bon

• Does the a1f'ec:ted fioodiDg IOUn:e ban a fioodwa, dempated on the efl'ec:tin FIRM or FBFM?
Dyes QDNo

• Does the reviHd fiood~elineationcWfer from that shown on the eft'ec:tive FIRM or FBFM?
lAJY. DNo

Uyes,pve~~ Construction of the ACDC a collector channel for flood waters

Attach request to rrriM the fioodwa, from community CEO or desipatecl official.

Attach copy or either a public notice distributed by the community atatinc the community'. intent
to revise the fiood..y or a statement b, the community that it has DOtified all affeeted property
ownen aDd af£ec:teci acijacentjwUciictions.

Does the State have jurUdiction over t.I!Uloodway or if. adapaaa by CD1IIJIlUDities participatinc in
the NFIP? I]D Y. LJ No

U yes, attach a copy or a letter notityiDc the applopl iate State apDC7 of the flood..y renaian and
doc:umentation of the approYalof the rniMci floodway by the appropriate State apncy.

PIOpowd EDcroecbnwata

With fioodwayr.

lA. no. the revision request involft fill, new~ 1Ubau}q,1 impro,!1ment, or other
deftlopmentin the fiood..,.? . ~ Y. ~ No

lB. Uyes, does the development caUM the lOG-year water surface elnatioll increue at any
location by more than 0.000 reet? NA, requesting Zone A 0 Y. 0 No

Witboutfioodwayr. designation

2A. Does the revision request involve fill, new conatructioll, lubaantial improvement, or other
development in the lOO-yearfioodplain? IJD Y. 0 No

2B. Uyes, doeI the cumulative effect ofall ct.velopment that has occurred IiDce the effective
SFHA was orilinally identified ca.. the lOG-year water lurface elevation increue at any
location by more than one root (or other IUI"Charp limit ifcommunity or ltate has adopted
moreltrinpntcriteria)? NA, requesting Zone A 0 Y. 0 No

designation within ACDe ROW
Ifanswer to either Items IB or 2B is yea, pi.... proYide CIOCUIDeDtation that all requirements of
Section 65.12 oftha NFIP regulations haft been met.

Revision Requestor Admowledpment

• H.vinr read NFIP ~latio,!!!(44cnCh.l, puia 59, 80, 61, 65, and 72, I believe that the
propoeed revision og is Wis DOt incompliuce with the requirementa of the
aforementioned NFIP RegulatioDi.

Community Official Acknowledgement

• Wu this revision request reviewed by the community ror compliance with the community'.
adopted floodplain management ordinancn? [!J Yes 0 No

• Does this revision request have the endorsement of the community?

Ifno to either of the above questioDl, please explain: ._. _

PI... note that community acknowledgement and/or notification is required for all requests
as outlined in Section 65.4 (b) of the NFIP RqulatioIlI.

:-Jovember 1992 Page 20fS



or

Pqe4o(5

my.. 0 No

o Dam Form <Form 11)

o Alluvial Fu Floodinc Form
<Form 12)

o Coaal ADalym Form
(FormS)

IU Hydrologic: Analysis Form
(FormS)

o Riverine Hydraulic Analysis
(Form 4)

1m ChaDMUution (Form 8)

o BridpICulvert Form
(Porm'T)

• Hydraulicanal" for riY8ri.ne floodiDc difFers from that
uMCi to develop FIRM

• Hydrolocic ualysia for riveriDe floodinc difl'ers from that
uMCi to develop FIRM

• The minimum initial review fee for the appropriate request catqory bas been included.

o Yes ~ No

If)'es. the amount submitted is S _

• The requat is baed 101el)' OD updated topop'apbic
informatiOD

• This request is (or a project that is (or public benefit and is intended to reduce the flood hazard to
existing development in identified flood hazard are.. U oppoHCi to planned floodplain
development.

• The request inwlves Dew bridp orculvertor rni8ed
aaal)'lia ofu exiatiq bridp or culvert

Initial Rniew Fee

• The request inwlves uy type ofwDDel modj6c:atioD

• The request involves a De. or revUed leveelfloodwall.,atam 0 Lefte/Floodwall System
ADalym (Form 8)

• The request inwlves c:outal structures credited u proYidinc 0 Coutal Structures Form
protectioD from the lOG-year flood (Form 10)

• The request involves uemtinc. propoHd. or modified dam

• This request involves~ credited u pI'OYidiq
protectioD from the lOG-year flood OD U alluvial fan

Form 2 entitled ..Certification By Reaisterecl Prof'eaioBal E"~DMPA1JIIIJIOr Lmd Surveyor" must be
submitted.

The followiq fonDI should be iDcluded with this requat it(check the iDcluded forma):

Sovember 1992
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REVlS10N REQUES.l'U~AN D CUM.b1 u {'j!'fY Qt'1' l\,;LAl. l'UhM

Operation-ad M_in~n-nce

• Does the phyaical change involve a flood control structure (e.g., levees, floodwalls,
c:hannelization, basins, dams)? UD Yes 0 No

Ifyes, please provide the following information for each of the new flood control structures:
The Flood Contr 1

A. I.nIpection oftbe flood control project will be conducted periodically by Dis t ric t 0 f Mar copa.
(enutylCoun ty ( CDMC

& CORP S with a mnjmum interval of (i months between inspections.

B. Bueci on the results of scheduled periocW: inspections, Appiopriate maintenance of the flood
control "ciUti.. will be conduetad b1_F_cD_M_c _

<.---
to ensure the integrity and degree ofOooci proiection ofthe Itructure.

C. A formal plan ofoperation, includ.inc documentation of the flood warning ayatem, apecifk

actions and uaignments of responsibility by individual name or title, and provisions for
testing the plan at interva" not 1... than one year, [IJ baa 0 hu not been prepared
for the f100ci control atr'w:tw'e.

D. The community is willing to aaume nsponsibility for 0 performing [!J overseeing
compliaDce with the mainteN ne8 and operation plana oftbe ;a,,;CN~aml:=::&e)'_A_CD_C _

flood control structure. Ifnot performed promptly by an owner other than the community I

the community will provide the neeesury IV'rices without cost to the Federal government.

Attach operation and maintenance plana

Requested RapoDM from FEMA

• After examining the pertinent NFIP regulations and reviewing the document entitled "Appeals,
Revisions, and Amendments to Flood Insurance Maps: A Guide for Community Officials," dated
January 1990, this request is for a:

_a. CLOMR

Lb. LOMR

_c. PMR

__d. Other:

October 1992

A letter from FEMA commenting on whether a proposed project, ifbuilt as
proposed, would justify a map revision (LOMR or PMR). or proposed
hydrology changes (see 44 CFR Ch. 1, Parts 60,65, and 72L

A letter from FEMA officially revising the current NFIP map to show
changes to floodplains, floodways, or flood elevations. LOMRs typically
depict decreased flood haurds. (See 44 CFR Ch. I, Parts 60 and 65,)

A reprinted NFIP map incorporating changes to floodplains, floodways, or
flood elevations. Because of the time and cost involved to change, reprint,
and redistribute an NFIP map, a PMR is usually proeessed when a revision
reflects increased flood ha.zan:l.s or large-scope changes. (See 44 CFR Ch. I.
Parts 60 and 65.)

Describe ----------------------

Page 30fo



APPUCAnONiCDrnnCAnON rnRM.S rna CONomON.u. t.rn'n OF MAP JU:\"lSrotf. l.£"I"l"EIl OF MAP JU:VISION AND PHTSlC.u. MAP UV1SION

Page 50f5

.----a.\~\lill_3__

City of Phoenix

Raymond U. Acuna, P.E.
Floodplain Management Engineer

Note: Silnature indicates that the
community understands, from the revision
requestor, the impacta of the revision on flooding
conditions in the community.

CommUDity N....

Note: I undentand that my signature
indicates that all information lubmitted
in IUpport of this request is correct.

Note: Although a photograph of physical ehanges is not required, it may be helpful for FEMA's
review.

Printed Name and Title ofRevision Requestor

Signature ofRevision Requestor

Company Name

Attach letters from all affected jurisdictions acknowledging revision request and approving changes
to floodway, ifapplieable.

Date

October 1992

I
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Page oofS

ZOvJN Dr P~.JG;9DIS£ UI.I.-£Y
PrimedNam. aDll Title of-Community Offi.c:ial

CommuDity Name

Note: Signature indicates that the
community understands. from the revision
requestor, the impacta of the revision on flooding
conditiona in the community.

Sipatun ofCommunity Official =

APPUCATIOl'lICcrrrnCATION mIlKS FOB. CONDmOl'lAL. t.rrTn or MAP 1l.E\"1SZOtf. u:Tn:Ilor MAP JU:VISlON AJ'l'D PHT!ICAL. MAP UVlSIOI'I

Note: I understand that my signature
indicates that all information submitted
in support of this request is correct.

Note: Although a photograph of physical changes is not required. it may be helpful for FEMA's
review.

Signature ofRevision Requestor

~ it 61f~v~(~f-,;"f _
Printed Name aDd Title ofReviaioll Requestor

Company Name

Attach letters from all affected jurisdictionaacknowl~revision request and approving c:hanges
to floodway, ifapplieable.

October 1992
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cl!tiz-ona {lan.af!lJiv..uion CharU1L[

Clfu cl!ti20M {lanaI:DivE.uion {lhantl£[ Ot cI1{!b{!, i, a 16. 5-mi& flood contto[ChanrlL[

dud jJataf1..~ Ih.. cI!.... i20na {lanaI on Ih.. nmth ,irk. Clfu chann..[ divE.tb ,totmwaUt dwt
(otmE.tf:J floo,lul £atgE. atuu of Indtopolitan <:Phowix. fll now CO/lV~' 1h..,E. flow1 1afe.f:J

acto>1 th.. cily to "skunk. {ltuk.

ClhE. cha,ul£[ i, th.. fna£ ,&mwl of th.. gJhowix and c/lielnit!} (i,d1Cwfing c:=f\kw d?VEt)
9food {lontto! gJ.,ojE.Ct, cwlfuJtiud bJ Co"-9tE.>1 itJ 1965. Clh.. wtitE.jJtojE.Ct inclu,k, (out

ffood-contto!dam: andchamu.!ilnpto<JE.mw1.1 ,andW<U JE.,igmJQJu(COll1ltueuJby th.. ru.d
cll-'<lny Cotp' of£"gi'1L£11 in pattllE.uhtp wilh th.. 9lood {lodto[:Di,ltlct ofeMatlcopa

Cou,~.

Clfu :Di,ltlct" t£.'/=ll1i6ilily ineU, ob-taini"-9 aI1 £and QJul tighl.1-of-wa:F tE.locaLing

p=p&, utilitiE.1, toad, and t.uigE.' (ot th.. wtitE./ltojE.Ct; aid maintaining and oj;E.taLi,'9 Ih..

comp&uJ ptojE.CI.

ACDC Dedication

Peoria
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"0 Site £
c'5 ~ 0-
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Flood Control District Board of Directors
Jim Bruner, Chainnan, Distdct 2

Tom Rawles, District 1
Belsey Bayless, District 3

Ed King, District 4
Mary Rose WilC01, Distdct 5

Flood Control District Citizens Advisory Board
William J. LoPiano, Chainnan

John E. Miller Jr., Vice Chaimlan
Samuel K. Wu, Secretary
Marcella Peters, Member

Ron Wheat, Member
James Matteson, El Officio Member, City of Phoenix

Paul Cherrington, El Officio Member, Salt Rive.· Project

Dedication

(i)--,c-~

Arizona Canal Diversion Channel

9 a.m. Friday
October 8, 1993

23rJ Avenue and Mounlainvicw

Phoenix, Arizona
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PROGRAM

The Honorable Mary Rou Wilcox
B()(/rd o[DlrectonjSNpavisorI, Districi 5

The Honorable Jim Brllner
Chairman, Board o[DirectonjSNpervison

The Honorable James McAllister
Vice Mayor, City ofGlmdale

The Honorable Ed King
Board ofDirectonjSNpavisorI, Distritl 4

Col. R. L VanAntwerp
Districi Engineer
Los //ngtles Distric4 u.s. //,."ry CorfJ1 of&,gi1/ttrJ

PaIlor, HOIl1nna Cbrislidn Fdlowship

The Honorable Paul Johnson
Mayor, City ofPhomix

The Honorable Betuy Bayless
Board ofD,reclonjSNpavisorI, Districi 3

Supervisor Bruner

The Rev. Ed Delph

The Honorable Ken Forgia
Mayor, City ofPeorid

William LoPiano
ClxJir, Flood Control District Cilium //dvis'OlY B()(lrd

The Honorable Jim Brllner
Chaim,an. Flood Control District Board of D,rmors

COllllty SherijJ's Honor Guard

REMARKS

INVOCATION

INTRODUCTION OF
DISTINGUISHED GUESTS

PLEDGE OF ALLEGIANCE

MASTER OF CEREMONIES

POSTING OF THE COLORS
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UNVEILING OF MONUMENT
CHRISTENING OF CHANNEL

REFRESHMENTS



- .. .- - - - - - - - - - - - -THANK YOU - - -
topeople

large as the
To all those

Flood (:onlrol Ilislrkt

.11m SI'hwarlzm<lnll, Land Mgl M'\Ilager
(;ary Shapiro, (:ivil Engineering Tl'(:h
Shewa Shlvasw;uny, (:"nsl Inspel"lor
R. W. Slwbe, I'.E., Prnjel"l Mgl Engineer
Slanley L. Smilh, I'.E., Dilly (:hf Engineer
Laurenl'C Spanulesl'u, (:onsl Inspedor
Jail SI"edkke, (:I\,il Engineering Tel'll
.I"hn Svedwvsky, P.E., Waler Res I",mner
(:harlcs Wainwrighl,P,E.,( :ivll Engineer
Ray Warriner, Prop AClluisilion (:oord
Larry Wong, Enj::incering Urafling Sper
(:llI,nie Yann, Adminislralive Assislanl
Linda Young, Admlnlstn,lIve ( :oord
and At :1)(: Mainlenanrc (:rews...lhanks!

(;eneral (:Olm,el
Larry .I. Rkhmond, P.e.

.Iulie Lemm"u, AU"rney

F"rlller Dislrkl Employees
'Warren" Andy" Anderson, (:hl',( :U11sl Insp

.I"hn IIl1rke, ChI', I.and Mgt
Herbert 1'. Illlnald, P.E" (:hl' Eng/( ;en Mgr
Snsan flitzJ,:erald, !'uhlir Invllivement (:IHlrd
Nkkllias Karan, !'.E., Chf Engineering Div
William Malhews, !'.E., ChI' Eng/(;en Mj::r
Emily Marak, Land Managemenl Assislanl
Suc Mulsrhler, Puhlir Involvemenl (:oord
Edward (Ipslein, (:hf, Land Managemenl
Hllberl !'ayelle, 1'.1'., (:hf (:lInslruclilln & (Ips
.Il1hn Rlldrlgnez, I',E., ChI' Plan/I'rlljel'l Mgl
Ilanil'l E. Sagr:on\lls", I'.E., Chf Eng/(;en Mgr
Mary Williams, Adminblrative Assislanl

of many
project as
Channel.

efforts
a

the

Flood (:onlrol Ilislrlcl
Shelhy Brown, Admlnlslrallve (:oordinalnr
Roberla (:omhs, Administrative (:oordinator
Francis (:rosby, Engineering Drafllng Spec
Leanna (:umherland, Eng Conlract Spec
Mike Cnneo, (:onlroller

Betty Dickens, Revegelalion Ecnlogisl
Paul UiPierro, (:onstruclion Inspeclor
Nell S. Erwin, I'.E., (:hf En~(;en Mgr
Chris Franklin, Land Management Spedalisl
Frcd Fuller, Chf nf Constrncllon Insperllon
Ken Green, Real Property Engineering Assor
Hedy Hall, Land Managemenl Specialbl
Kum~r Hanamaiah, P.K, Civil Engineer
Jonathan Hughes, Construl"llon Inspedor
David Johnson; Hydrolngy Manager
Diane ( :. .Johnson, Land Management Aide
Ken Johnson, Property Mgt Specialist
Joy Kell'hum, Adminislrallve (:nordinalor
Bill Knight, Revegetallon Ecologist
Lisa LaMarche, Admlnislrative Coordinator
John Lang, (:ivil Engineering Terhnirian

.11m Langford, Properly Managemenl Assisl
Paul Lindgren, () & M Supervisor
En Md,uly, Chf, Real ESlate Engineering
Dkk McN,lInara, Propcrly ACllulsltlon Mgr
(:aleshy Moore, Environmental Program Mgr
Edgar Moreno, Enginccr Assodalc
Amir Mnlallledi, Hydrologisl
.Iohn "almleri, Pruperly Acquisllinn (:o"rd
(I. n"n Park,I'.E., (:"nslruclion & (Ips Mgr

llill PopI"" (:Ivil Engineering Tl'chnician
Edward A. Ibleigh, P.E., Enginecring Manager
Unn Rerkk, I'roJed Management Engineer
.Iohn Salldll'l~ Real Property Engin AsslIl'

It required
successfully complete
Arizona Canal Diversion
who contributed to the project, we extend our
thanks and appreciation for a job well done. While
it is itnpossible to list all those involved, some of
the many are Iisted here.

Dedication

9 a.m. Friday
October 8, 1993

23rd Avenue and Mounlainview
Phoenix, Arizona

Arizona Canal Diversion Channel
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Flood Control District of Maricopa County
2801 West DuranJio Street
Phoenix. Arizona 85009
(602)506-1501

Arizona Canal Diversion Channel
Fact Sheet

I
I
I
I
I

Arizona Canal Diversion Channel
16.5-mile flood control channel, originating near 40th Street and Stanford Drive on the grounds of the
Phoenix Country Day School, and tenninating at 75th Avenue and Greenway Road where the stann
drainage flows into Skunk Creek. The Channel protects large portions of Phoenix. and areas of
Glendale and Peoria from lOO-year flood damage. A lOO-year flood has a 1% chance of happening in
any year.

The Diversion Channel is part of the Phoenix and Vicinity (including New River) Flood Control Project
proposed by a citizens' committee in 1963, and funded by Congress in 1965. The project also includes
four dams: Dreamy Draw. completed 1974: Cave Buttes, on Cave Creek Wash. completed 1979; Adobe
Dam, on Skunk Creek, completed in 1982; and New River Dam, completed 1985. Related
improvements include channelization of Cave Creek Wash from the confluence with the ACDC
upstream to Sweetwater Avenue; channelization of Skunk Creek downstream of its confluence with the
ACDC; and channelization of the New River downstream of confluence with Skunk Creek: and
channelization of the Agua Fria River near the Gila River.

I
I
I

Designed and Built by: U.S. Anny Corps of Engineers, with the Flood Control District of Maricopa County as
local sponsor.

ACDC Cost:
$254 million total; $152 million for construction. paid 97.7% by Corps of Engineers and 2.3% by
local sponsor. Flood Control District; $102 million for property acquisition, relocation of people. roads.
bridges, utilities. paid by the Flood Control District.

Total cost for the Phoenix and Vicinity (including New River) Flood Control Project. including the
dams. is $422 million ($254 million federal: $168 million local).

Construction specifications: _
Concrete lined channel; covered box at Sunnyslope High School and from upstream end near 40th St. to
just west of 24th St. (including the covered channel portion at the Arizona Biltmore Hotel) ; fenced to
prevent entry; earthen channel starting at 55th Ave. to Skunk Creek.

Peak discharge into Skunk Creek is 29.000 cubic feet per second.

Channel dimensions:

Kiewit Western
C.S. Construction
Kasler COllJ.

36 ft. wide x 21 ft. deep
110 ft. wide x 20 ft. deep
500 ft. wide x 20 ft. deep

Pulice Construction
Pulice Construction
SundtCorp

Upstream end near 40th Street/St.<wford Drive:
At confluence with Cave Creek Wash:
Downstream confluence with Skunk Creek:

Reach I, Skunk Creek - 53rd Avenue:
Reach 2a. 53rd Avenue - 47th Avenue:
Reach 2b, 47th Avenue - 27th Avenue:
Reach 2c, 27th Avenue - 21st Avenue

(+ 2.5 miles of Cave Creek channelization):
Reach 3, 21st Avenue - 12th Street:
Reach 4, 12th Street - 40th Street:

Design capacity:

Contractors:I
I
I
I
I
I
.1

(over)



Maintenance:
Flood Control District perfonns full maintenance of the channel. with a work station
established in Sunnyslope; crews work 5 d.a.ys a week. Phoenix maintains pedestrian underpasses at
35th Avenue. 1-17. Central Avenue. Dunlap Avenue. Northern Avenue. Peoria Avenue. Cactus Street.
7th Street. 12th Street. 16th Street: Glendale maintains the recreational facilities at Thunderbird Paseo
Park. in the channel between 56th and 71 st Avenues. The Flood Control District has established a link
between its electronic rain gauge system and Glendale's Fire Department to provide timely flood alert
and evacuation of the park.

Recreational features:
As the responsible party. the Flood Control District will maintain a part of the channel bank as a 16.5
mile long segment of the Sun Circle Trail. While state law prohibits the District from funding
recreational facilities. the Corps funded these features in conjunction with the listed cities on a 50% cost
sharing basis:

--Paths for biking. walking, jogging
--Glendale Thunderbird Paseo Park. with ball fields. gardens. and amenities
--Phoenix pedestrian underpasses
--Phoenix recreation facilities along Cave Creek Channel north of Cactus Road

Landscaping:
As a result of citizen input. enhanced landscaping includes 5.378 trees and over 90,000 shrubs and
groundcover plants maintained by the Flood Control District.'

Aesthetic features and citizen input:
Starting in the mid 1980s. citizen groups provided input that was adopted by the Corps of Engineers to

make the Channel more acceptable aesthetically to residents immediately adjacent to the project. Such
suggestions included:

--tinted concrete (tan instead of gray/white)
--wrought-iran-look fencing (instead of chainlink fencing)
--enhanced landscaping
--staggered masonry walls to screen the channel from view

Environmental regulations:
Since first approved by Congress in 1965. plans for and construction of the Arizona Canal Diversion
Channel have met the continually changing and progressively more strict federal environmental criteria
and regulations.

Construction challenges:
--Completion of excavation. concrete work and covering of the channel at the Arizona Biltmore in 100
days ...completed 2 days ahead of schedule. with kudos from the Hotel management.

--Maintaining schedule after Congress approved additional funding at the request of Paradise Valley to

cover an additional 4,360 feet of channel. after construction of that portion of the channel was already
underway. Flood Control District engineering staff redesigned the channel to support the cover and
associated landscaping features. and drainage inlets to direct stonn runoff into the covered channel.

--Keeping 6 lanes and frontage roads open on 1-17 while constructing a bridge over the channel.

Safety Record:
During the seven years of construction of the channel. 2.5 million manhours were dedicated to the
completion of this project. Due to the diligence of the construction contractors and the work crews. no
lives were lost. no one suffers from a p~nnanent disability. <md only 6 accidents occurred where any
days were lost by a member of the work forc.e.



-------------------
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The Maricopa County Board of Supervisors, as the Flood Control District Board of Directors,
and the U.S. Army Corps of Engineers, dedication ceremony for the Arizona Canal Diversion Channel

Friday, October 8, 1993
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Phoenix, AZ 85023
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Corp of Engineers
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Asst. Public Works Director
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News Director
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Home Builders Association
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Phoenix, AZ. 85016

Mr. Chris Reinesch
Sunward Material
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Phoenix, AZ 85009

Mr. Hector Riojas
Superviosr, EngineeringiPapago Ow.
Southwest Gas Corporation
9 South 43rd Ave.
P.O. Box 52075
Phoenix, AZ 85072-2025

Mr. John Rodriguez
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Phoenix, AZ 85023

Mr. Joe Ruiz
Public Works Director
Town of Guadalupe
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Guadalupe, AZ 85283

Ms. Monica Pastor
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Phoenix, AZ 85040

Jack Penland
News Director
KTVK-TV
3435 North 16th Street
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Mr. Tim Phillips
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Pat Powers
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Mr. Sam Richardson
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Mr. AI Risinger
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Phoenix, AZ 85072-2025
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Public Works Director
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459 N. Gilbert Road
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I
Mr. Tom Sands
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Phoenix, AZ 85072-2025

I Ms. Denise Schmoldt
Sundt Corp

17301 N. 14th Street
Phoenix, AZ 85020

I Mr. Dennis Sholtz
City of Phoenix

1125 East Washington
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Mr. George Sabol
1331 17th Street
Suite 700
Denver. Colorado 80202

Bill Scalzo
Parks and Recreation

Mr. Dennis Schroeder
Project Manager
Bureau of Reclamation
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Phoenix, AZ 85016

Mr. Bob Sieigher
Mountain Bell
4425 West Olive Avenue, Room 211
Glendale, AZ 85302

Mr. Jose Solarez
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Leo Synder
Corp of Engineers
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Ms. Kris VanDenburgh
7033 N. Wilder Road
Phoenix, AZ 85021
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Arizona State University
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Central Arizona Water
Conservation District
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adjoin the north boundary of the Salt River
Project right-of-way.

For more information on this or any other District
project, contact:

0" 1/11' C01'1'r: Cye/iSIS enjoy Ihe recrealion paths in
t1,eTlllll1derlJird Paseo part of the ACDC. Recreational
amel1ities were fUllded lJy the City of Glendale.

Published by the
Flood Control District
of Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009

(602) 506-1501

Another flood control project
for Maricopa County

---- ----~ .......... .....-.....-................................ ,' ..........

THE
ARIZONA CANAL

DIVERSION CHANNEL
$422

$254

$168

$102

$254

$152

COSTS
and

Sponsors

Overall Project

ACDC

The cities along the ACDC's path-Paradise Val
ley, Phoenix, Glendale, and Peoria-studied and
approved the project through their city limits,
and Glendale and Phoenix share the maintenance
responsibilities in areas where there are recrea
tion features. The cost of the Phoenix, Arizona
and Vicinity (including New River) Flood Con
trol Project and of the ACDC is outlined below.

Cost (million)

Federal Local Total

1'\IIlIie- Involvl'llll'nl COl1rdinalor
1:\"",1 COl1ln,ll)i'lrict "f Milricopa Counly

2RlIi Wl'"II)urilllgo SIred
1'11l1ei,ix, Aritona ii~lI()q

(61 )2) ~llb-I ~() I

_____ Using Federal money, the U.s.

Army Corps of Engineers
designed and constructed the
overall project, including the
ACDC. The Flood Control Dis
trict of Maricopa County is the

local sponsor and is responsible for acquiring
land, building bridges, and relocating utilities.
The Flood Control District also supplies the man
power and finances to maintain the ACDC, in
cluding maintaining the landscaping on the
banks. The Flood Control District is funded by a
secondary tax levy on all real property in
Maricopa County.

A wrought-iron-Iook safety fence will prevent
access to the channel. It will be built at the top of
the channel and will be partially visible because
of the slope from ground level to the channel
walls. In most areas, the south walls will nearly

As a part of its construction responsibilities, the
U.s. A rmy Corps of Engineers is providing
landscaping to blend with the existing neighbor
hoods and other aesthetic treatments, often
adapting recommendations from citizen commit
tees in the affected areas. Additionally, bridge
railings, screening walls, existing back yard fen
ces, and the banks of the Arizona Canal will help
screen the ACDC from the adjacent neighbor
hoods. Additionally, the Arizona Canal and the
ACDC will share a maintenance road, which will
also doubleasa bike path. The existing equestrian
path will be adjacent to the maintenance road.

Under the direction ofthe Flood Control District,
twenty-four vehicular bridges were built at all
present crossings of the Arizona Canal, as well as
several new pedestrian bridges.

The C"di" ( ii" IV""I, <>,.di""',,, 1I""i" is on the
grounds of the Phoenix Country Day School near
40th Street and Camelback Road. The basin
slopes gradually, and is unlined and relatively
unobtrusive. The school's athletic fields, but no
structures, will be located within the basin.

The ( "~,',' ("",'1, (",,,,,,,./. a concrete channel
within Phoenix's Cave Creek Park, will convey
storm runoff from the Cave Creek Sediment Basin
to the ACDC. Underpasses at Peoria and Cactus
Roads and six pedestrian bridges have been con
structed. The maintenance road will be available
for hiking, bicycling, equestrian, and other non
vehicular recreation uses.

The l 11,',' ( It', II .... '·,{lIlInIf 1:,,-,," is south of the
Sweetwater alignment. The City of Phoenix has
already developed some of its adjoining right-of
way for recreational activities.

H,'"eI, ~ stretches 4.2 miles from Dreamy Draw to
Cudia City Wash near 40th Street. It is also a
concrete rectilngular channel, but is 36 to 40 feet
wide and 20.5 to 24.5 feet deep. From 24th Street
to approximately 30th Street, through the
Arizona Biltmore Hotel area, the channel will be
covered because the cost of covering it is less than
the cost of obtaining additional rights-of-way.
Also, 1,297 feet beneath Stanford Drive east of
32nd Street will be covered to avoid the cost of
relocating Stanford Drive.

In 1991, Congress approved $5.5 million in addi
tional funding (at the request of the City of
Phoenix and Town of Paradise Valley) to cover
portions of the ACDC thilt were originally
planned to remain open. In Reach 3, 150 feet east
of Central Avenue will be covered. In Reach 4,
two other areas will be covered: 1,760 feet west
from 32nd Street, and beginning 1,250 feet cast of
32nd Street to the Cudia City Wash Spillway.
Phoenix and Paradise Valley will provide 10% of
the cost of covering the areas in their respective
ju risd ictions.

Ii ,."d, 1is a 50- to 60-foot wide, 20.5- to 23.5-foot
deep concrete channel that runs 3.6 miles from
Cave Creek to Dreamy Draw (12th Street). In this
reach, the channel will be covered for 2,565 feet
so Sunnyslope High School can continue to use
its athletic fields.

I{,'''' I, 2 extends 4.7 miles from Cactus Road to
Cave Creek (23rd Avenue). It is a 110-foot wide
concrete rectangular channel with the exception
of the 160- to 200-foot wide concrete trapezoidal
area from Cactus to 47th Avenue (0.75 miles). The
walls through Reach 2 arc approximately 21 feet
deep.

extensive recreation activities in the channel Mea
(approximately 500 feet wide and 20 feet deep),
called 'Thunderbird Paseo."
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WHAT

Within its 100-year design
capacity, the ACDC will
eliminate the overtopping and
levee failures along the Arizona
Canal and the subsequent
flooding of urban Phoenix.

HOW

WHAT
The ACDC project is composed
of four reaches, two sediment
basins, the Cave Creek Chan-

are the nel, vehicular and pedestrian
I t bridges, as well as recreation

e emen s areas, bicycle and equestrian
of the paths, and underpasses.

ACDC? Primarily a rectangular con-
- - - - - - crete channel, the different ele-

ments of the ACDC have different specifications.

.....~-~----

1<,,1/1"" 1 is a 4-mile long earthen channel extend
ing from Skunk Creek to Cactus Road, within the
cities of Glendale and Peoria. Glendale has built

The ACDC also introduces a new drainage con
cept south of the canal. Since the ACDC carries
away runoff from areas north of it, storm drains
south of the ACDC canying water to the Salt River
can be made much smaller. With the decreased
drain size, the cities save a large amount of money
without decreasing protection.

will the
ACDC
help?

_ • __ It will be constructed below
ground surface, so stonnwater

will flow into it easily through inlet structures
where the flows from major drains enter the chan
nel; pipes will be used where local ponding oc
curs. Stormdrains constructed by the City of
Phoenix will also empty into the ACDC.

Completion of the ACDC will allow existing
drainage to be modified by: 1) Placing storm
drains north of the Arizona Canal that empty into the
ACDC where water will be carried to Skw1k Creek,
preventing ponding on the north side; and 2) Inter
cepting flows that would have gone into the Arizona
Canal preventing flooding south of the canal.
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Rivers. Although the Arizona Canal was built to
distribute irrigation water, it also acts as a dam to
these natural flows. After its construction, the water
either ran into the canal, or ponded along its northern
bank-resulting in flooding.

South of the Arizona Canal, the natural channels
were leveled by agricultural, then residential,
development which resulted in flooding
problems during major storms. Significant rains
drained into the Arizona Canal and quickly ex
ceeded its capacity, pouring over spillways to the
south. These flows caused breaks in the south
bank, and in the absence of the natural channels,
frequently raced down streets, through yards,
and into homes and businesses.
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WHAT
causes
Area

Flooding?
.-.~-- ...

------ Late-winter frontal storms and
high intensity summer
thunderstorms (monsoons) can
produce flooding throughout
the greater Phoenix area. The
natural paths of the streams and
overland flows that carry the
stormwater from the mountain,

desert, and urban areas run southwesterly across
the metropolitan area and into the Salt and Gila

The Phoenix and Vicinity project handles flows
from a 2,695 square-mile drainage area, protect
ing $10 billion (in 1981 dollars) of development.

flowage easements on Skunk Creek, New River,
and Agua Fria. These structures work together
with the ACDC to provide substantial flood relief
for residents in Phoenix, Glendale, and Peoria.

is the
ACDC?

is the
Phoenix

and
Vicinity
Project?

The Phoenix and Vicinity (in-

WHAT c1uding New River) Flood Con
trol Project is part of a five-
phase flood control plan for the
metropolitan Phoenix Mea. The
plan was developed between
1959 and 1963. Congress
authorized federal funding for
the Phoenix and Vicinity project
in 1965. The project was
designed by the U.S. Army

Corps of Engineers. The Flood Control District of
Maricopa County, as the local sponsor for the
project, acquired "ights-of-way, built bridges,
and relocated utilities to clear the way for con
struction.

The entire Phoenix and Vicinity Project includes
dams on Dreamy Draw, Cave Creek, Skunk
Creek, and New River; channelization of Cave
Creek; and bank stabilization and acquisition of

------ The Arizona Canal Diversion
Channel (ACDC) is a 16.5-mile
channel designed to intercept
stormwater runoff that occurs
north of the Arizona Canal from
large urban washes such as
Cave Creek, Dreamy Draw, and

Cudia City Wash,as well as city stormdrains. The
ACDC drains the storm water to Skunk Creek to
prevent flooding on city streets in large portions
of Phoenix, as well as Peoria and Glendale.

The ACDC is an integral part of the Phoenix,
Arizona and Vicinity (including New River)
Flood Control Project. As a part of the overall
project, the ACDC is designed to protect
developed areas-including parts of Phoenix,
Glendale, Peoria,and the state Capitol complex
up to the 100-year level (the level that has a 1%
chance of happening every year). In the
metropolitan Phoenix area, the 100-year flood
would inundate 31 ,540 acres.

@ Printed on recycled paper.
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Name: Neil S. Erwin

FORM 2

Pap lof1

Seal
(Optional)

FEMA USE ONLY

(please prmt or type)
General Manager

(please print or type)

Expiration Date: __S_e...:.p_t_e_ffi_b_er_3_0..;,_1_9_96_

18 yean experieace in the upertile lined aboft.

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER
AND/OR LAND SURVEYOR

I have

1. Thia certification is in accordance with 44 CFR Ch. I, Section 65.2.

Date

October 1992

4. I have 0 prepared ~ reviewed the attllcbed supportinl data and analyses related to
my expertise.

5. I W have 0 have not visited and ph,.ically viewed the project.

6. In my opinion. the following analr- aDdIor desip., were performed in accordanc:e with
sound engineering practices:

2. IamlicensedwithanexpertiHin Civil Engineering
[example: water resources (hydrology, hydraulics, aeciiment transport, interior drainage)·
structural, geotechnical, land surveying.)

3.

7. Bued upon the following review, the modifications in place have been constructed in
general accordance with plana and apecificationa.

Buia (or above statement: (check all that apply)

a. ~ Viewed all phun o(actual construction.

b. 0 Compared plans and specifications with ...built survey information.

c. ~ Eumined plana and specifIcations and compared with completed projec:ta.
d. 0 Other _

APPUCATIONlCctTInCATION roaMS m. CONDmONAL. u:nn OF MAP 1.I:VtSlON. u:1TD OF MAP aEVISION AND PRTSICAL. MAP UVISION

·Specify Subdiscipline

Title: Chief Engineer and

8. All information submitted in support of this request is correct to the best of my knowledge.
I understand that any false statement may be punishable by fine or imprisonment under
Title 18 of the United States Code, Section 1001.

Registration No. __1_3_8_70 _

State Arizona

Note: Insert not applicable (N/A) when statement does not apply.
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When Recorded, Return to:
FLOOD CONTROL DISTRICT
2801 West Durango street
Phoenix, Arizona 85009

INTERGOVERNMENTAL AGREEMENT #91012
AMONG THE FLOOD CONTROL DISTRICT

CITY OF PHOENIX AND TOWN OF PARADISE VALLEY
FOR IMPLEMENTATION OF ADDITIONAL COVERING

FOR ARIZONA CANAL DIVERSION CHANNEL, REACHES 3 AND 4

This Agreement is entered into by and among the Flood control District of
Maricopa county, a municipal corporation and political subdivision of the
state of Arizona (DISTRICT), the city of phoenix, Arizona, a municipal
corporation (PHOENIX) and the Town of Paradise valley, Arizona, a municipal
corporation (PARADISE VALLEY).

This Agreement shall become effective as of the date it is filed with the
Maricopa County Recorder, pursuant to Arizona Revised Statutes 11-952, as
amended. DATE FILED: r::e.b z..4 (qqz.. # qL-01ol~3

)

STATUTORY AUTHORIZATION

1. The DISTRICT is empowered by Arizona Revised Statutes 48-3603 to enter
into this Agreement.

2. PHOENIX is empowered by Chapt~rr II, section 2 of the Phoenix city
Charter and by Arizona Revised Statutes 11-952, as amended, to enter into

1,
this Agreement. I.'I .

3. PARADISE VALLEY is empowered by Arizona Revised Statutes 11-952, as
amended, to enter into this Agreement.

BACKGROUND

4. The Arizona Canal Diversion Channel, part of a federal flood control
project authorized by Congress in 1965, was designed as an open
concrete-lined channel, with the exception of three covered areas in Phoenix
and the Town of Paradise valley. In 1991, Congress approved and the
president signed into law the National Defense Authorization Act (NDAA) for
fiscal years 1992 and 1993, which directs and authorizes the U.S. Army Corps
of Engineers to cover portions of the Arizona Canal Diversion Channel,
the term CHANNEL for this Agreement being defined .as the newly authorized
areas to be covered:



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

9.

10.

TERMS OF AGREEMENT

The DISTRICT will:

9.1 Establish an account solely for the purpose of administering the
funds to pay for the CHANNEL cover. At the conclusion of the
installation of the CHANNEL cover, funds remaining in the account, if
any, will be returned in amounts proportional to the funds received
from the parties for the CHANNEL covering, as set forth in Parts 4(b)
and 4(c) above. Any of the cost-sharing funds contributed by PHOENIX
for the CHANNEL covering set forth in Part 4(a) above which may
remain in the account shall be refunded entirely to PHOENIX.

9.2 Provide PHOENIX and PARADISE VALLEY the opportunity to review
the Corps of Engineers' landscaping plans for the covered CRANNEL.
If either PHOENIX and/or PARADISE VALLEY determine that additional
landscaping is required, the DISTRICT will work with them to develop
an Intergovernmental Agreement, at no cost to the DISTRICT, for the
purpose of preparing plans and specifications for the additional
landscaping.

9.3 Invoice PHOENIX and PARADISE VALLEY for the required 10%
cost-share for the covering of the CHANNEL, upon receipt of such
bills from the Corps of Engineers.

9.4 Provide gQ funds for the design or implementation of the
covering of the CHANNEL except the 2.3% pursuant to the "221
Agreement". All funds for the 10% cost-share for the covering, will
be paid by PHOENIX and PARADISE VALLEY.

PHOENIX will:

10.1 Provide citizen input and access to a conceptual landscaping
plan to be used by the Corps of Engineers for the preparation of a
landscaping plan for the covered CHANNEL within the boundaries of
PHOENIX.

10.2 Deposit with the DI9TRICT, its share of funds sufficient to
cover the cost of the re~ired 10% cost-share for the CHANNEL cover
within the boundaries of'PHOENIX upon receipt of such invoices from
the DISTRICT, in accordance with paragraph 9.3 of this Agreement.

10.2.1. If actual costs exceed the estimated costs
identified in paragraph 5 of this Agreement, PHOENIX will,
subject to city council approval and appropriation,
contribute those additional costs.

I
I
I

11. PARADISE VALLEY will:

11.1 Provide citizen input and access to a conceptual landscaping
plan to be used by the Corps of Engineers for the preparation of a
landscaping plan for th~ covered CHANNEL.

Page 3 of 7
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11.2 Deposit with the DISTRICT, its share of funds sufficient to

cover the cost of the required 10% cost-share for the CHANNEL cover

within the boundaries of PARADISE VALLEY upon receipt of such

invoices from the DISTRICT, in accordance with paragraph ~.3 of this

Agreement.
~

11.2.1. If actual costs exceed the estimated costs j

identified in paragraph 5 of this Agreement, PARADISE VALLEY

will, subject to Town Council approval and appropriation,

contribute those additional costs.

12. All parties agree to indemnify and save harmless each other and any of

their departments, agencies, officers or employees, from and against all

loss, expense, damage or claim of any nature whatsoever that is caused by

any activity, condition or event arising out of the nonperformance by any

party of any of its obligations under the provisions of this Agreement. All

parties shall in all instances be indemnified against all liability, losses

and damages of any nature for or on account of any injuries to, or death of,

persons, or damages to or destruction of property arising out of, or in any

way connected with each party's performance or nonperformance of this

Agreement, except such injury or damage as shall have been occasioned by the

negligence of that.party. The above cost of damages incurred by any party

or its department, agencies, officers or employees, shall include in the

event of an action, court costs, expenses for litigation and reasonable

attorney's fees.

13. This Agreement will remain in effect until the CHANNEL cover is

implemented and paid for in full in accordance with the cost share

obligations identified in this Agreement, by PHOENIX and PARADISE VALLEY.

14. This Agreement may be amended or terminated upon mutual written

agreement of the parties, in accordance with Arizona Revised Statutes

38-511.

,
1.

,\
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TOWN OF PARADISE VALLEY

Page 5 of 7

Att~

By:~~-t./i~~
city Clerk

i
!.,', '

1'/~, city Manager

"BY' rid; i,. Ik lj dGK

OFFICiAL SEAL
or;.::::: Cr TO'.':~'1 CLERK
TOWN OF PA~ISE VALLEY

The foregoing Intergovernmental Agreement has been reviewed pursuant to
Arizona Revised statutes 11-952, as amended, by the undersigned attorney,
who has determined that it is in proper form and within the power and
authority granted to the Town of Paradise valley under the laws of the state

of Arizona.
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I,
I CITY OF PHOENIX

I Frank Fairbanks, city Manager

Date
By:__---'--:.::::.==4-...!....!..--------

city

Attest:

I

I

I

I

I
I
I
I

The foregoing Intergovernmental Agreement has been reviewed pursuant to
as amended, by the undersigned attorney,

in proper form and within the power and
phoenix under the laws of the state of

I
I
I
I
I
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I
I
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FLOOD CONT;:;OL DiSTRICT OF MARICOPA COUNTY

AGENDA FORM

Contract/Lease for ONEW o RENEWAL o AMENDMENT o CANCELLATION

I LOW ORG. NO.

(for eXisting. record Encul'i>::ran:e No. CelOw)

6900 DEPARTMENT: Flood Control District CONTROL NUMBER: FCD-13i4

I ENCUMBRANCE NO.
CS92110 5 AGENCY: CONTROL NUMBt':R: PW-92

1. BRIEF DESCRIPTION OF PROPOSAL AND REQUESTED BOARD ACTION: It is reqt.P-S'""..ed. t.."Et the Eoard of Directors

I
2f:9rove an int.ergoverrn"ental agresre.'1t arrong IT: Flcxrl Control District of H::.ric0p3. County, the 'I'c:;wn of
Paredise Valley, and the City of Phceni.x to ~t tJle District to establis.'1 a ~al account to o::..T1v-ey
fur.ds fran the City of Phcen:i.x ar.d Tc:::wn of Pa-.radise Valley to the U. S. Arn¥ Corps of Engineo-rs (Corps) for
ti;e 10% local cost-sharing r~ed of those t...o mmici!.Elities for additicr.al cover-:ir.g of the .:>.rizona Ce."al

I Div-ersicn Olannel (Aax::) as awrov-ed by Ccngress and signed by the Preside.'1t. The District, as ITe local
sp8T'.sor -tor the d1.annel, has teen asked by t..':e rrunicip3J.ities to a:orCinate, ac::e~ and transfer- t..';e rcm:s
to the Corps LT1 an effort to save t:ilre arc e.x;:e.T1Se that 'M:lU1.d result: if t..'1ey ~e to ne;otiate se~te

I agre=rrents with the Corps.

Tnis agr~t requires no District funas, o!'~y administrative Sl.lpfOrt.

I
Toe Flcxxi Control Advisory Ecard was awrisej of this agreerent and its ~r-..ance at its Cea:mber 18, 1991
rreeti.ng.

I 2. COMPLIANCE WITH MA.RICOPA ,stn ~,.!~ fl ()d~~~COUNTY PROCUREMENT CODE
N/A

.nlCle PltlQtlOn Procure~t~

SOLE SOURCE JUSTIFICA.TION

I 3. CONTINUED FROM MEETING OF 14. [j THIS DEPARTMENT WILL CAUSE PUBLICATION

DISCUSSED IN MEETING OF o CLERK OF THE BOARD TO CAUSE PUBLICATION

I
S. MOTION: It is moved that the Flood Control District of Maricopa County 60ard of Directors ... a~rove Inte...rgove...."":!tE":tal

t>Jqr=2iEJ1t FeD-91 012 to establish a SEBCial acc::::unt to a:ordinate, accept. ard transfer to the U. S. lJ..rrrrj

Corp.3 of Engineo-rs funds der::osited to tr.at ac:cunt fran the City of Phceni.x and 'TtNJn of Paraciise Valley as
their 10% ioce-rally required cost-share for aCditional covering of t..'1e Arizcna C3J1.al Diversion Cllarlr.el, of

I wmc'l t.he Flced Control District of furi<::q:a Comty is local sr:onsor.

6. FINANCIAL: o Expenditure [] Revenue' 0 Budgeted [] Contingency D Budget Amer.dment C Trar.sfer 0 Grant or other

I
S

,
I

I Total I 'c"e F'r.a~Clal C~f C~ / Ca:e

7. PERSONNEL: ~ ..~D CONTH~SQ.!.STRICTi.1
I

I
,~7' lfq~-t?7 i- 2c -yz

P,:,r~on:1~1 O.rec:o~ Ch!e Ar:/cn ;:;e~onim-:",:!~ :" / Dal~ I
9. 10. LEGAL:

AcorD\'!:: 11 to icrm 1~~~::'l:J'l lne ;c_tn anC 11JttlDrllY gnra!Cl ..ncer ::Ie I~ __ s !
MATERIALS MANAGEMENT: Jl tr.. 'u" Jl Amon'7FiCDd ContrOl OiSlfiCi ~ M"'c~, C"""I !

I
A.

aoud 01 O.re:lors. !
Matenals Management D.reClor Da,. ( \ .--Y

~'k/c: 2....B. dit I' ('/7... Y-f. ;Jrf'Vri1L "f-r.-

W·MeE Fleoresen:':!ll'.. e Caie /1 Gene:or;ri' Counsel "I.e

11- \../ -- /-

I
OTHER: C· PROA.F:tl

DA
:

'. .A~~ • V, ~~~ I-Z/-1'z-
Signature Ja:e I Aoprc·..llnc;; C ~Ilc!al Oa:.

I
13. OTHER: 15. RECOMMENDATION OF COUNTY MANAGER:

C Approve [J DisaDprove
S.gnalure Oz!e

Comments:
14.~RD OF DIRECTORS: Action taken:

I pproved 0 Amended [] Disapproved o Deleted
ConlinuefJ to:' /) A

~ I n:J'/JJIJr~ meellngl FEB. 1 8 1992

Clerk 01 the Board I Dale COUn:'1 '-4a n ager DalE'
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Because of current funding constraints, we must limit the number of physical
map revisions. Consequently, we will not publish a revised FIRM for Maricopa
County and Incorporated Areas to reflect modifications at this time.
However, we will incorporate the previously described modifications in our
next physical map revision for Maricopa County, Arizona and Incorporated
Areas. The tentative date for the next preliminary FIRM is summer 1992.

This is in response to a letter dated March 30, 1992, from Mr. Ron Nevitt,
Floodplain Representative, Flood Control District of Maricopa County,
regarding the effective Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas. Mr. Nevitt requested that we revise the
effective FIRM to show the effects of the Arizona Canal Diversion Channel
(ACDC) from Dunlap Avenue to the zone break for the Tenth Street Wash near
Butler Drive. The ACDC is a Federal flood control project designed and
constructed by the U.S. Army Corps of Engineers. Mr. Nevitt submitted all
necessary data in support of his request with his letter dated
March 30, 1992.

5 1992·MAY

f· c'/
/' (

Community: Maricopa County, Arizona
and Incorporated Areas

Map Panel Numbers: 040l3C165~ F
04013C1665 E

Effective Date
of This Revision:

IN REPLY REFER TO:
102A

Dear Mayor Johnson:

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Paul Johnson
Mayor, City of Phoenix
251 West Washington
Phoenix, Arizona 85003

We have completed our review of the submitted data with regard to the data
used to produce the effective FIRM and have revised the FIRM to modify the
floodplain boundary delineations of a flood having a I-percent probability of
being equaled or exceeded in any giveq year (base flood) along the ACDC from
Dunlap Avenue east to the zone break for the Tenth Street Wash just upstream

. of Butler Drive. The 100-year flood is shown to be contained within the
right-of-way of the ACDC for this reach. Although the Special Flood Hazard
Area (SFHA) increases in the vicinity of Central Avenue and Ruth Avenue, this
flooding is still contained wi~hin the right-of-way of the channel.

".
The modifications are shown on the enclosed annotated copies of FIRM Panels
040l3C1655 F and 04013C1665 E. This Letter of Map Revision (LOMR) hereby
reVises these panels of the effective FIRM dated September 4, 1991.

I
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These modifications have been made pursuant to Section 206 of the Flood
Disaster Protection Act of 1973 (P.L. 93-234) and are in accordance with the
National Flood Insurance Act of 1968, as amended (Title XIII of the Housing

I
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and Urban Development Act of 1968, P.L. 90-448), 42 U.S.C. 4001-4128, and 44
CFR, Part. 65. As required by the legislation, a community must adopt and
enforce floodplain management measures to ensure continued eligibility to
participate in the National Flood Insurance Program (NFIP). Therefore, your
community must enforce these regulations using, at a minimum, the base (100
year) flood elevations, zone designations, and floodways in the SFHAs shown
on the FIRM and Flood Boundary and Floodway Map for your community, including
the previously described modifications.

This response to your request ~s based on minimum floodplain management
criteria established under the NFIP. Your community is responsible for
approving all proposed floodplain developments, including thi s request, and
for ensuring that necessary permits required by Federal or State law have
been received. With knowledge of local conditions and in the interest of
safety, State and community officials may set higher standards for
construction, or may limit development in floodplain areas. If the State of
Arizona or the City of Phoenix has adopted more restrictive or comprehensive
floodplain management criteria, these criteria take precedence over the
minimum NFIP requirements.

The basis of this LOMR is a channel-modification project. NFIP regulations,
as cited in Section 60.3(b)(7), require that communities assure that the
flood-carrying capacity within the altered or relocated portion of any
watercourse is maintained. This prov~s~on is incorporated into your
community's existing floodplain management regulations. Consequently, the
ultimate responsibility for maintenance of the channel modification rests
with your community.

The community number and suffix code listed above will be used for all flood
insurance policies and renewals issued for your community on and after the
effective date listed above.

The modifications described herein are effective as of the date of this
letter. However, a review of the modirications and any requests for changes
should be made within 30 days. Any request for reconsideration must be based
on scientific or technical data.

This LOMR will not be printed:'and distributed to pr~mary map users such as
local insurance agents and mO,Ttgage lenders; therefore, the community will
serve as a repository for these new data. We encourage you to disseminate
the informat-ion reflected by this LOMR widely throughout the community in
order that interested persons such as property owners, insurance agents, and
mortgage lenders may benefit from this information. We also encourage you to
consider preparing an article for publication in the community's local
newspaper that would describe the changes that have been made and the
assistance the community will provide in serving as a clearinghouse for these
data and interpreting NFIP maps.
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If you have any questions regarding the modifications described herein,
please call the Chief, Natural and Technological Hazards Division, Federal
Emergency Management Agency, in San Francisco, California, at (415) 923-7177,
or Mr. Karl F. Mohr of my staff in Washington, D.C., at (202) 646-2770.

Sincerely,

William R. Locke
Chief, Risk Studies Division
Federal Insurance Administration

Enclosures

cc: The Honorable· Betsey Bayless
Chairperson, Maricopa County

Board of Supervisors

Ms. Jan Opstein
Flood Control District

of Maricopa County

Mr. Paul E. Kienow, P.E.
Floodplain Management Engineer
City of Phoenix

/ Mr. Ron Nevitt
Floodplain Representative
Flood Control District of

Maricopa County

,,
\
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Effective Date:

P & PM
IA-RA-RS (102A) '\"" HYDilO
Community: Maricopa County, A zo .. ·':~\\;: ~

and Incorporated A s··~'c.,=--~·~., 1..1"-
~'\"':::';;:"I ~

Map Panel Number: 04013Cl635D~-:~ ~.j-B) 7:~P~~
04013C1665D --'I"!. (,., ,-_.

OCT ~ 1988 i. :': ..•.;2::-
L'~..-:'----

Federal Emergency Management Age .'~¥'f~~ffi
Washington, D.C. 20472 OCT 11198S

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Terry Goddard
Mayor, City of Phoenix
Municipal Building
251 West Washington Street
Phoenix, Arizona 85003

I
I
I
I
I

For this specified reach, the 100-year flood is contained wi thin the ACDC.
The Zone A floodplain boundaries for the above-referenced reach of the ACDC
have been revised to coincide with the right-of-way limits for the ACDC as
defined on the submitted final construction drawings. The areas outside the
right-of-way limits on the north side of the reach of the ACDC have been
redesignated as Zone B.

This is in response to a letter dated July 27, 1988, from Mr. D.E. Sagramoso,
P.E., Flood Control District of Maricopa County, regarding the effective Flood
Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas.
In his letter, Mr. Sagramoso requested that we revise the effective FIRM for
Maricopa County, Arizona and Incorporated Areas to reflect completion of the
Arizona Canal Diversion Channel (ACDC) from 47th Avenue to 29th Avenue. In
support of this request, the following data were submitted:

construction drawings,
29th Avenue to 47th
District, and dated

construction drawings,
47th Drive to Cactus
of Engineers (CaE),

1986.

August 19, 1988, from the CaE,
the reach of the ACDC from 47th
in conformance with the above-

Sheets 2, 4, and 5 of 30 of the final
entitled "Arizona Canal Diversion Channel,
Road, " prepared by the U. S. Army Corps
Los Angeles District, and dated September 10,

Sheets 2, and 5 through 19 of 74 of the final
entitled "Arizona Canal Diversion Channel,
Drive," prepared by the CaE, Los Angeles
July 17, 1987.

o

o

o

Dear Mayor Goddard:

A letter of certification, dated
Los Angeles District, stating that
Avenue to 29th Avenue was built
referenced construction drawings.

, I,
I

We have completed our re~iew 'b'f the data submitted with regard to the data
used to produce the effective FIRM for Maricopa County, Arizona and
Incorporated Areas. The FIRM has been revised to modify the floodplain
boundary delineations of a flood having a one-percent chance of occurrence in
any given year (base flood) along the north side of the ACDC for the reach
between 47th Avenue and 29th Avenue.
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Revisions of the floodplain boundary delineations are shown on the enclosed
annotated copy of FIRM Panels 04013C163SD and 04013C16SSD. This Letter of Map
Revision hereby amends the currently effective FIRM Panels 04013C163SD and
04013C16S5D dated April 15, 1988.

A physical revision to the FIRM for Maricopa County, Arizona and Incorporated
Areas is currently being processed by the Federal Emergency Management Agency
(FEMA). The aforementioned revisions will be incorporated into the physical
rev~s~on. Copies of the Revised Preliminary FIRM are scheduled to be sent to
your community in November 1988.

As required by the legislation, a community must adopt and enforce floodplain
management measures to ensure continued eligibility to participate in the
National Flood Insurance Program (NFIP). Therefore, your community must
enforce these regulations using, at a minimum, the base (100-year) flood
elevations, zone designations, and floodways in the Special Flood Hazard Areas
as shown on the FIRM and Flood Boundary and Floodway Map for your community,
including the aforementioned floodplain boundary modifications.

I
I

These modifications have been made pursuant to
Disaster Protection Act of 1973 (P.L. 93-234) and
National Flood Insurance Act of 1968, as amended
and Urban Development Act of 1968, P.L. 90-448),
44 CFR Part 65.

Section 206 of the Flood
are in accordance with the
{Title XIII of the Housing
42 U.S.C. 4001-4128, and

I
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This response to your request ~s based on m~n~mum floodplain management
criteria established under the NFIP. Your community is responsible for
approving all proposed floodplain developments, including thi s request, and
for assuring that necessary permits required by Federal or state law have been
received. State and community officials, based on knowledge of local
conditions and in the interest of ~afety, may set higher standards for
construction, or may limit development in floodplain areas. If the State of
Arizona or the City of Phoenix has adopted more restrictive or comprehensive
floodplain management criteria, these criteria take precedence over the
minimum NFIP requirements. ,

,;\
The community number and ~uffik code listed above will be used for all flood
insurance policies and renewals issued fo'r your cormnunity on and after the
effective date listed above.

The revised floodplain boundaries are effective as of the date of this letter.
However, a review of the floodplain boundaries and any requests for changes
should be made within 30 days. Any request for reconsideration must be based
on scientific or technical data.
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If there are any further questions regarding the new floodplain boundaries,
please contact the Chief, Natural and Technological Hazards Division, FEMA, in
San Francisco, California at (415) 923-7175, or Mr. William Judkins of my
staff in Washington, D.C., at (202) 646-3458.

Sincerely,

hn L. Matticks
Ch ,Risk Studies Division
Federal Insurance Administration

Enclosures

cc: Mr. Paul Kienow, P.E.
Floodplain Management Engineer

Mr. Ramon Miguez
City Engineer

Mr. D.E. Sagramoso, P.E.
Chief Engineer and General Manager
Flood Control District of
Maricopa County

Ms. Jan Farmer
Hydrologist
Flood Control District

of Maricopa County
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Map Panel Number:

IA-RA-RS (102A)
Community: Maricopa Count

and Incorporated Areas

Federal Emergency Management Ag
Washington, D.C. 20472

May 17, 1988

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Terry Goddard
Mayor, City of Phoenix
Municipal Building
251 West Washington Street
Phoenix, Arizona 85003

I

I
I

I
I

I
I

This is 1n response to a recent telephone conversation between Ms. Jan Farmer,
Flood Control District of Maricopa County, and Mr. William Judkins of my staff
regarding the effective Flood Insurance Rate Map (FIRM) for Maricopa County.,
Arizona and Incorporated Areas. During this conversation, Ms. Farmer
requested that we revise the effective FIRM for Maricopa County and
Incorporated Areas to reflect the completion of the Arizona Canal Diversion
Channel (ACDC) from Skunk Creek to 47th Avenue. In support of this request,
Ms. Farmer had previously submitted:

I
I
I
I

Dear Mayor Goddard:

Effective Date: May 17, 1988

Sheets 2· of 74, and 15 through 19 of 74 of the final construction
drawings, ent i tled "Arizona Canal Diversion Channel, 29th Avenue to
47th Drive", prepared by the U.S. Army Corps of Engineers (CaE), Los
Angeles District, and dated July 19, 1987.

I
I
I

o

o Sheets 2 and 4 through 8 of 30 of the final construction
entitled "Arizona Canal Diversion Channel, 47th Drive
Road", prepared by the COE, Los Angeles District
September 10, 1986.

drawings,
to Cactus

and dated

I
I
I

o

o

Sheets 2, 6 through 19, 27, and 27A of 38 of the final construction
drawings, entitled "Arizona Canal Diversion Channel, Cactus Road to
Skunk Creek," prepared by the CaE, Los Angeles District, and dated
June 24, 1986

A letter of certification, dated December 31, 1987, from the CaE,
Los Angeles District, stating that the reach of the ACDC from Skunk
Creek to 47th Avenue was built 1n conformance with the above
referenced construction drawings

I
I

We have completed our review of the data submitted with regard to the data
used to produce. the.effective FIRM for Maricopa County and Incorporated Areas.
The FIRM has been' revised .to modify the floodplain boundary delineations of a
~flood having a one-percent chance of occurrence in any given year (base flood)

along the .north side..~£ the ACDC for the reach between Skunk Creek and 47th
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Avenue. For this specified reach, the 100-year flood is contained within the
AGOG. Tpe Zone A floodplain boundaries for the above-referenced reach of the
AGDC have been revised to coincide with the right-of-way limits for the AGDC
as defined on the submitted final construction drawings. The areas outside
the right-of-way limits on the north side of the reach of the AGOG have been
redesignated as Zone B.

Revisions of the floodplain boundary delineations are shown on the enclosed
annotated copy of FIRM Panels 04013Gl190D, 04013C1630D, and 04013G1635D. This
Letter of Map Revision (LOMR) hereby amends currently effective FIRM Panels
04013Gl190D, 04013C1630D, and 04013G1635D dated April 15, 1988.

A physical revision to the FIRM for Maricopa County, Arizona and Incorporated
Areas is currently being processed by the Fed~ral Emergency Management Agency
(FEMA). The aforementioned revisions will ,be~ incorporated into this physical
reV1Sion. Copies of the revised preliminary 'FIRM are scheduled to be sent to
your community in the Fall of 1988.

These modifications have been made pursuant to Section 206 of the Flood
Disaster Protectio'n Act of 1973 (P.L.· 93-234) and are in accordance with the
National Flood Insurance Act of 1968, as amended (Title XIII of the Housing
and Urban Development Act of 1968, P.L. 90-448), 42 U.S.C. 4001-4128, and 44
CFR, Part 65.

As required by the legislation, a community must adopt and enforce floodplain
management measures to ensure continued eligibility to participate in the
National Flood Insurance Program (NFIP). Therefore, your community must
enforce these regulations using, at a minimum, the floodplain boundary
modifications.

This response to your request 1S based on m1n1mum floodplain management
criteria established under the NFIP. Your community is responsible for
approving all proposed floodplain developments, inc luding thi s reques t, and
for assuring that necessary permits required by Federal or state law have been
received. State and community officials, based on knowledge of local
conditions and in the interest of safety, may set higher standards for
construction, or may limit development in floodplain areas. If the State of
Arizona or your community has adopted more restrictive or comprehensive
floodplain management criteria, these criteria take precedence over the
minimum NFIP requirements.

The community number and suffix code listed above will be used for all flood
insurance policies and renewals issued for your community on and after the
effective date listed above.

The revised floodplain boundaries are effective as of the date of this letter.
However, a review of the floodplain boundaries and any requests for changes
should be made within 30 days. Any request for reconsideration must be based
on scientific or technical data.
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If there are any further questions regarding the new floodplain boundaries,
please contact the Chief, Natural and Technological Hazards Division, FEMA, in
San Francisco, California, at (415) 923-7175, or Mr. Williarr. Judkins of my
staff in Washington, D.C., at (202) 646-3458.

John
~Chief, Risk Studies Division

Federal Insurance Administration

Enclosures

cc. Mr. Paul Kienow, P.E.
Floodplain Management Engineer

Mr. J.E. Attebery, P.E.
City of Phoenix

Mr. D.E. Sagramoso
Flood Control District of Maricopa County

Ms. Jan Farmer
Flood Control District of Maricopa County
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HYDROLOGIC ANALYSIS FORM

Approval ofAnalysis

FORM 3

Page 1of7

FEMA USE ONLY

o No uiating analysis

o ImproftCi data (see data revision on pap 3)
o CbaDpd physical conditions ofwatenhed (uplain) _

(]I Approzimate study strum (Zona A)

o Detailed study strum (briefly explain matbodolOlY) _

Reucm for New Hydroloric ADal)'IiJ

~ Other Existing hydrology used prepared by the Anny Corps of Ehgineers.

Effective FI~ dateI:ecerber 4. 1979

o Evaluation of proposed eonditions (CLOMRs only) (explain) _

o Alternative methodolol)' (justify why the reviled model is better than model
UIed in the e1I'ective FIS) _

If a computer program/model was used in revising the hydrologic analysis. please provide a
diskette with the input files for the 10-.50-,100- and SOD-year recurrence intervals.

Not py.aliable .
Only the lOo-year recurrence interval need be included for SFHAa designated as Zone A.

Ii] Approval of the hydrologic analysis, including the resulting peak discharge value (s) has
been provided by the appropriate local, state. or Federal Agency. (i.e., _

Effective Firm dateI:ecerber 4. 1979

Attach evidence ofapproval.

o Approval of the hydrologic analysis is not. required by any local, state or Federal Agency.

October 1992

Flooding Source: NJ:J::. Watershed (AZ Olannel Diversim canal)

Community N&me: M3ricog: COlrrlty. City of Phoenix. TOo'JI1 of Para::lise Valley

Project NamelIdentifier: _lCOC.~~Reach~=.!...~4 _

Hydrolop: ADalysia in FIB
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HYDRU~.ll,; ANAL.l:~ t·URM

Review ofResulu

Stream

Location: F1S: Revised:

c:fa ds

c:fa ds

c:fa ds

c:fa ds

c:fa d's

Note: When reviHci d..iIc:harps are not lipifiewntl., difl'ermt thanFIS diIc:harges, FEMA
ma., require a confidence limita &D&1.,m on attachment Dat a later date to complete
tberniew.

As is often the cue with revision requesta, onl., a portion olaltream may actually be revised
or be a1I'ected by a revWon. Therefore, traDsition to the~ portion is important to
maintain the continuity ofthe Itud.,. NFIP rqulationa Itipulate that auch a transition must
be auured. What is the transition from the propoMCi ciiKbarps to the eft'eetive d..iIc:harps?
Pie... explain how the transition wu made <attach aeparate sheet itneceuary).

Attach a completed Review of Resulu pap for each flooding source.

Is the new hydrologic analysis being developed solely to revise the flow values presented in the FIS
(Le. no changed hydraulic conditions)? 0 Yes 0 No

If yes, does the lOO-year water-surface elevation change by 1.0 foot or more? . 0 Yes ONo

FEMA does not normally reviM NFIP maps solely due to insignificant flow changes where
changes in 10o-year water-Iurface elevation are leu than 1.0 foot.
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Data Reviaion

Methodology for New Analysis

Pare 30f7

o NoDyes

_______ cfs

_______ ds

InformationHistorical F

Record Information

Is historical data available for the flooding source?
U'yn, provide the following:

Location along floociinIlOurce:

Muimum peak dilcbarge:

Second m,hest peak discharge:

Source of iD£ormation:

Data Parameter Ne. ReviHd Data Source

0 0
0 0
0 0
0 0
0 0

Location of~ .... to project lita (&loll( fIoodinllOUI"Ce or ejmU••1ratenbeci; apec:ify)

PI..... De the following table to lin all the data aadlorpuoameten dected by this request
aDd identify them u ne. data (Ne.) or u rniIingaimardata CRrriHd). orneceuary.
attach a separate sheeL)

• Attach documentation corroborating each data source (i.e., certified statement, report,
bibliographical referenee to a published document). In the case of a published document
or a government report, providing copies of the cover and pertinent pages may be helpful.

• Data source can be from a Federal, State, or local government agency. or from a private
souree. Some state and local governments may have less strict data requirements than
Federal agencies. in which case the data may not be accepted by FEMA unless it is
demonstrated that the data give a better estimate of the flood discharge.

QacinlStation: _
Drainqe area at gap: mi'
Number ofyean ofdata: _

o Statistical Analysis ofGage Records (use Attachment A)

o Regional Regreuion Equations (use Attachment Bl

o Preeipitation/RunoffModel (UII Attachment Cl

o Other (specify; attach backup computations and supporting data)

October 1992
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Gaging Station:
Gage Location (latitude and longitude):

FIS: Revised:

1. Number of yean ofdata
Syatematic
Historical

2. Homopneoua data DVes DNo Dyes DNo
3. DGaa-ijumnata DV. DNo Dves DNo
4. Numberof bichoutlien

Lowoutlien
Zeroeventl

5. Generalizecilkew
6. Station lkew
7. Adoptedlkew

8. Probability distribution UNd (justify
if lot-Pearson mwu not UIed)

9. Tnmfer equat.ioDl to unppcl aita Dves DNo
Ifyes, specity method

10. Expected probability*
11. Comparison ofresults with other analysee

If yes. describe comparison

Dyes
DVes

DNo
DNo

• FEMA does not accept expected probability analyses for the purpose of reflecting flood
hazard information in a FIS.

Ifany data is not available. indicate by N/A.

Attach analysis including plot of flood frequency curve.

October 1992 Pap4of7
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4. Provide parameters, values, a.ad 1Oun:e ofdata used to defiDe parameters.

(Attach a copy of title pap, table orcontents, aDd pertinent pages including
equations.>

DVes DNo

DVes DNo

Pap50f7

Revised:

Dyes DNo

. n Equations

FIB:

DVes DNo

Dv. DNo

DVes DNo

Attachment B: Regicmai

Urbanized conditions calculations

Percent ofwatershed urbanization

Is the watershed controlled?

Comparison with other analyses

1. Bibliographical Reference:

2. Gapdo:-unppcistream: _

3. HydroIOlicregion(s): _

Attach backup map.

Comments

6.

7.

8.

Ifdata is not available, indicate by N/A.

5.

If the answer to 5, 7, or 8 is yes, explain methodology in Comments.

Attach computations and supporting mapa.

October 1992
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Attachment C: PI ecipitationIRUDaft'Model

FIS: ReviMcl:
1. Method or model used:

Version:
nate:

2. Soaree of raiDfall depth:

3. Source of raiDfaIl distribution:

4. Rein r.1I duration:

5. Areal adjuItment to precipitation ('II):

6. Hydrocraph deqlopment method:

7. Loa rate method:
Source of lOila information:
Source of laDd use information:

8. Chumel routmc method:

9. ReIervoir routinl: Dves DNo Dves DNo

10. Ba""o. COD8iderationa: Dves DNo Dves DNo
Ifyes. esplain how bueflo. was determined:

11. SDOWIIUtlt considerations:

12. Model calibration:
Ifyes. explain how calibration was
performed.

13. Future land UN conditions:
Ifyel, explain why.

Note: FEMA policy is to baH flooding on existing conditions.

Ifdata is not available, indicate by NIA.

DY.. DNo

Dves DNo

DVes DNo

DVes DNo

o Ves DNo

Attach precipitation/runoff model, hydrologic model schematic, and IUpporting maps.
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An example of confidence limits analysis can be found in Appendix 9 of Bulletin 178.

Pqe7of7

_____ c&
_____ da
_____ c:fa
______ da

_________ d.
________ c&

c&
--------- ds

DNo

5~limit

9Klimit

25.. limit
75.. limit

_____ c&
_____ da
_____ c:fI
_____ cD

FIS

DYes

(lo-year)
(50-year)

(lOO-year)
(SOO-year)

Stream:

Attachment 0: Confidence Limits Evaluation

Select one location for Confidence Limit. Evaluation (ducribe location):

90'1> Confidence Interval:

SO'll Confideace Interval:

Itthe value of the laO-year frequency flood in the
FIS is beyond the 50'11 confidence interval but
within the 9C)41) confidence interval, does the laO-year
water-surface elevation change by 1.0 foot or more?

l~ (lOO-year) Flood Confidence Intenala

DiIcharps for selec:teci location:

10'11
2~

l~

O.2~

October 1992

Attach Confidence Limits Analysis.

Exceedance Probability
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TO: District Engineer, Los Angeles, ATTI-l: SPLED-HH

DA, South Pacific Division, Corps of Engineers, 630 Sansone Street
Room 1216, San Francisco, California 94111 27 April 1973

1. The Phoenix flood insurance frequency curves on Plates 1 through
24 and Plate 33 are approved for use in the insurance rate study. The
Cave Creek Dam inflO'i.j frequency curve P,l-ate 25 is approved.

I"~ l,I
I i

2. It is understood that t,1.1c.=re is some 'question as to the stability of
Cave Creek Dem, end further understood that the State of Arizona is
undertaking detailed studies to settle this question. Until these
studies are cospleted any results of hydrologic analyses for Cave
Creek below Cave Creek Dam are inconclusive and are not to be used in
the subject study.

2

1
: JOHN V7. GERHART
Chief, Engineering Division

"

(12 Apr 73) 1st Ind
Hydrolugy for Type 15 Flood Insurance Study, PhoenL'C, Arizona

1 Incl
wd 1 cy

FOR THE DIVISION 'ENGINEER:

SPDED-H
SUBJECT:

.. -'.

"'-'.

\ ....- -'
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HY[~010GY REPORT FOR TYPE 15

FLOOD INSURA~CE STUDY

PHOENIX, ARIZO~A

1. General. Hydrologic studies as described in this report were made to

determine discharge frequency curves on streams within the City of Phoenix

for use in a Type 15 Flood Insurance Study. The locations of the drainage

areas and concentration points are presented in Table 1 and shown on

Plates 1, 2 and 3. The selected concentration points lie along Cave Creek,

Indian Bend Wash and the small streams emanating from the Phoenix mountains.

2. Prior Hydrology. A detailed hydrologic investigation of the Phoenix

area has been presented in the report ~n~itled "Draft of Part I, Hydrologic

Engineering Report, New River and Phoenix City Stream~\ dated 9 November 1972.

Methodology used in this study is described in the above report, with the

exception of a regionalized approach to flood frequency analysis which

is presented herein.

3. Physiographic Characteristics. The City of Phoenix lies within

Maricopa County in Central Arizona as sho'ID on Plate 1. Cave Creek which

flows from north to south through Phoenix, and the Salt River which flows

east to west through the southern portion of Phoenix are the major water

courses affecting the City of Phoenix. Indi~n Bend Wash has its source

within the northwestern corner of corporate Phoenix and within 3 miles

flows into Paradise Valley to the east of Phoenix. The Phoenix mountains

which form the northern boundary of development of Phoenix pose another

possible flood threat as runoff originating on the numerous small drainage

basins collects behind the Arizona canal and causes breaks in the canal

with subsequent da~age downstream. None of the watercourses in the Phoenix

area flows perennially. Even major rivers which flowed year around in

their pristine state have been dried up by dams and diversions. Stream

channels are distinct and well defined in the mountain ranges but upon

reaching the valley transition, they become braided and poorly defined

channels ,.;hich carry most of large floodflows in their wide flat overbanks.

4. Cave Creek has its source in the New River mountains to the north of

Phoenix where elevations rise to as high as 5000 feet. It then descends

to the alluvial fan near the town of Cava Creek and flows south for 13 miles

before encountering Cave Creek Dam. From Cave Creek Dam to the Arizona

canal, Cave Creek continues to flow over a natural alluvial cone. A con

striction of the channel near Cactus Road decreases the channel capacity to

approximately 50,000 cfs and causes breakouts of Jarger flows over Black

Canyon Highway. From Arizona Canal to the Salt River, Cave Creek flows

through the highly urbanized floodway in the heart of Phoenix.

5. In general, the vegetation is sparse. Cacti grow throughout the area

along with other desert shrubs on the fairly level areas at the lower

elevations. A few stunted trees including Juniper, Paloverde, Mesquite,
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Iron"ood and Scrub Oak arr among the shrubs. The vegetation tends to be

thicker along and adjacent to stream courses. Perennial grasses form a

negligible part of the vegetation but good covers of annual grasses occur

after the winter rains. The natural vegetation is rapidly being repla~ed

by suburban development including residential, commercial and industrial

areas in the foothills and valleys.

6.' The rock materials in the mountains vary widely. The materials include

fine grained, course grained, and metamorphosed granites including gneiss

and schist, sandstones, breccias and metamorphised sedimentary rocks and

various lava rocks including the basalt, andesite, rhyolite, volcanic glass,

and white tuff. The soils are typical o~·desert and semidesert regions,

being mostly shallow, rocky and poorly ~e~elo~ed. The soils in the

mountains are residual. The valley a~ea' occupies a broad plain that has

been built up from 1vater-deposited, soil-forming materials and rock debris.

These soils consist of various forms of clays and loams. The soils range

from course materials in the upper parts to fine materials in the lower

parts of the area.

7. Hydrometeorological Characteristics. The climate is typically desert

in character with short mild winters and long hot summers. High diurnal

temperature variations are characteristic. The prevailing winds are from

the east and are usually light, although severe windstorms occur at rare

intervals. The 90 year (1868 to 1957) mean anuual precipitation ranges

from about 24 inches in the head waters to about 7.5 inches in the lm-ler

portion and averages about 14.5 inches. Precipitation is divided equally

between summer and winter seasons. Three types of storm produce precipi

tation in the study area; general winter storms, general summer storns and

local summer storms.

8. Runoff Characteristics. Little streamflo1-l occurs except during and

immediately following the heavy precipitation because climatic and drain

age characteristics are not conducive to continuous runoff. Because of

steep gradients, streamflow in the mountains increases rapidly in response

to high intensity precipitation and causes debris laden flashfloods to

debouch on the valley plains below. When floods reach the valley plain

they spread out overland. The velocity and peak are reduced so that the

debris is deposited and considerable amount of flow is lost to streambed

percolation. The vegetation has a negligible effect on flood runoff

except where perennial grasses impede overland flow in the upper reaches.

9. Existing structures affecting runoff. The Cave Creek Flood Control

Dam (Completed in 1923), which is under the jurisdiction of the Salt Ri~~r

Valley Association, is about 18 miles north of downtown Phoenix. Cave

Creek dam controls 175 square miles of drainage area with a reservoir

storage capacity to the top of dam (elev. 1642) of approximately 12,400 ac-ft.

The spillway, a natural saddle, is in the hills to the east of the dam and

has a crest elevation of 1638 feet. The outlet works consist of three

4'x4' foot openings, two of which are kept covered. In a letter dated

2
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7 February 1973 to Mr. ~~sley E. Steiner, Executive Director of the
Arizona \~ater Commission, the Los Angeles District stated that Cave Creek
Dam is unsafe at a Hater surface elevation some,·,hat below' the spillw;:l.y
crest. The letter also reco~~cnded additional evaluation of the condition
of the dam as Hell as'determination of remedial work to mitigate or obviate
the potential hazards to human life and property. In that action to remove
the possibility of a dam failure will probably be undertaken in the i~~ediate

future as part of the National Program for Safety of Dams, discharge-frequency
curves developed along Cave Creek reflect present conditions Hithout a dam
failure.

10. - Standard Project storm. The August 19,; 1954 thunderstorm that was
centered generally in the Queen Creek dkainage area was determined to be
the storm with the most critical 'precipitation factors tllat may reasonably
be expected to occur over the central portion of Arizona. This storm was
transposed from the Queen Creek basin to the Phoenix area on the basis of
10 year-6 hour precipitation.

11. Precipitation-runoff relationships. Reconstitutions of observed flood
events in the Phoenix a:-ea provided the basis for the rainfall-runoff
relationships used in this study. Runoff was computed using synthetic
unit hydrographs developed from Phoenix ~lountain and Phoenix Valley S-graphs
in conjunction 1~ith the lag time determined. for the subarea. Table 2 lists
drainage basin characteristics used to compute subarea unit hydrographs.

12. Precipitation loss rates. A variable precipitation loss rate with an
initial value of 0.58 inches/hr and decreasing as a function of accumulated
loss was used to determine rainfall excess. Rainfall loss rate was decreased
in direct proportion to percentage impervious cover.

13. Baseflow is considered negligible for the study area and allowance
for sn01,welt is inappropriate in this region for a storm occurring in
the summer season.

14. Flood routing procedure. Flood routing through both natural and project
channels was performed using the Muskingum method. Representative cross
sections for each channel reach under natural conditions were determined from
USGS topographic maps and field investigations. Manning's formula for normal
flow was then used with an appropriate cross section to compute the average
peak flow velocity for the reach. Hence flood wave travel time could be
determined by dividing reach length by average peak flow velocity. The
Muskingum K (storage coefficient) is synonymous with flood wave travel time.
The }luskingum X coefficient is an index of wedge storage in the reach and
its value ranges from 0 to 0.5. Values of ~1uskingum X used in this study
ranged from 0.1 for reaches with wide cross sections and large amounts of
channel storage to 0.40 for reaches with steep well defined channels.

3
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15. Standard Project Flood. Standard project flood values as determined
in this study arc presenLed in Table 1.

16. Flood Frequency Regression Analysis. Some form of regionalizati0n of
flood frequency curves in the Phoenix area is necessary to determine dis
charge frequency curves for ungaged watersheds. A regional frequency
analysis using 20 streamgages in the Phoenix-Tucson region as well as a
study using 13 stream gages in the Phoenix Region were attempted but
failed to yield usable results because of several factors: short stream
gage records, the complications due to runoff from localized thunderstorm
events and the lack of a long term streamgage in the immeqiate Phoenix
valley area which correlated well .nth the short term gages. Also, a

\ 1.1 'straight forward analytical approach to~rheq ency curves provided unreason-
ably high results for the less frequent,'events because zero flows in
several of the records caused extremely high standards deviations. Hence
a straight forward regression analysis 1.ith each return frequency flood on
gaged watersheds as a dependent variables and various hydrologic and
meteorlogic parameters as indepQndent variables was attempted.

17. Streamflow records for a total of 43 gages (see table 3 and 4) in South
Central Arizona were complied. The drainage area sizes range from 0.13 to
417 square miles. Graphical frequency curves were drawn for each of these
gages using the procedures outlined in Beard's "Statistical Hethods in
Hydrology. l: Zero fl01'1s 1vere ranked along with the positive flows hence
the entire period of record 1vas utilized for each streamgage. The standard
project flood computed using the local standard project storm and precipi
tation-runoff relationships outlined in previous paragraphs was plotted on
each frequency curve between a 200 and 500 year return period. The laO-year,
50-year, 25-year, la-year, 5-year, and 2-year peak discharges at each gage
were then used as the dependent variables in the regression analysis.

18. The following independent parameters for each watershed ~ere determined:
drainage area in square miles, average basin elevation in feet, normal
annual precipitation in inches, percentage mountain area in basin, basin
response (drainage area divided by lag time) in square miles per hour,
shape factor (drainage area divided by length squared), 5 year-6 hour rainfall
in inches,S year-24 hour rainfall in inches, 50 year-6 hour rainfall in
inches, 50 year-24 hour rainfall in inches, 10 year-6 hour rainfall in
inches, 10 year-24 hour rainfall in inches, 25 year-6 hour rainfall in
inches, 25 year-24 hour rainfall in inches, basin n-value, length of
longest watercourse in miles, length from centroid of the area to the gage
in miles, and lag time in hours. A logarithmic transformation of indepen
dent variab~es was made for all correlation runs.

19. The regression analysis was performed b!using REC computer Program
704-G9-L2020-Nultiple Regression Package, which makes successive runs in
which it eliminates the independent variable having the least significance
based on the partial determination coefficients. After an initial run of

4
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the multiple regression program, it was decided to reduce the number of
independent variables to three: drainage area, b~sin slope, and 5 ye~r

24 hour rainfall (see Tables 3 and 4)'. After the next run, watersheds
were divided into two groups based on drain2ge area size in order tc
achieve better correlation results .. The basins ,·;ere grouped from
zero to 15 square miles and from 15 to 417 square miles. The regression
equations derived for the two .drainage area groups and the determination
~oefficients for each equation are presented in Table 5. The unadjusted
determination coefficients indicate the percentage of variation of the
computed flood frequency results from that of the graphical curves. R-bar
squares v2ried from 0.5807 for a 5 year return period flood to 0.6697 for
100 return period flood for drainage areas between 15 at 417 square miles.
In a similar manner, R-bar square range,~ froln 0.4715 for 10 year flood to
0.7542 for a 100 year flooe for drainage area sizes bet,veen 0 and 15 square
miles. The reasonably good correlation demonstrated above was felt adequate
for the determination of discharge frequency curves on ungaged watersheds
in the Phoenix region .

.
20. Discharge frequency curves. All discharge frequency curves for drain-
age areas emanating in the Phoenix llountains as well as the one discharge
frequency curve on Indian Bend Wash were developed using the flood frequency
regression analysis described in previous paragraphs in conjunction with a
determination of standard project flood which was plotted between a 200 and
500 year return period. These discharge frequency curves are presented in
Plates 4 thru 24.

21. The discharge frequency curves at successive concentration points on
Cave Creek were developed as follows:

..
a. The frequency curve on Cave Creek on the upstream side of Cave

Creek Dam (Plate 25) was determined by use of the regional regression
analysis.

b. The frequency curve on Cave Creek on the do,ffistream side of Cave
Creek Dam (Plate 26) was determined by routing 2-year, 5-year, la-year,
25-year, 50-year, lOa-year, and standard project flood through the dam.
The standard project flood hydrograph, upstream of the dam, was used as a
pattern hydrograph with the flood hydro graph size determined by the ratio
of each return period flood peak to the standard project flood discharge.
The reservoir behind Cave Creek Dam was assumed empty at the beginning of
each routing through the dam.

c. The frequency curve at Cave Creek at Arizona Canal (Plate 27) ;:as
based On the USGS stream gage record at the gage and accounts of historical
floods from newspaper articles. Note the pronounced discontinuity in this
frequency curve due to the influence of Cave Creek Dam with its fixed outlet.

d. Frequency curves between Cave Creek Dam and Arizona Canal (Plates 28,
29, and 30) were prorated between these two locations based on drainage area
below the dam and SPF at each concentration point.

5
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e. Frequency curves on Cave Creek at Grand Canal (Plate 31) and Cave
Creek at the Salt River (Plate 32), result from flood flows emanating
above ArizGlia Canal as well as runoff generated fr.om the highly urbanized
area below Arizona Canal. Frequency curves at these two locaiions were
determined by considering the influence of the two different runoff regimes
separately and combining the results for a composite frequency curve. The
rgtios of each return period flood to SPF for the Agua Fria Tributary No.1
at YoungtQ'.·m gage (Plate 33) ,·;as used as a guide for determining the shape
of the frequency curve for urbanized areas.
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TABLE 1

Concentration Point Locations and Standard Project Flood Discharges

'"

Concentration
Point

1

2

·3

4

5

6

7

8

9

10

Location

Echo Canyon i~~ediately north of Arizona Canal, just east of
37th Street

Echo Canyon approximately 200feet.east of 40th Street between
San Miguel and Saint Joseph

Flynn Lane Wash at downstream side of the intersection of
Flynn Lane and Lincoln Drive

Flynn Lane-~ash at Ocotillo Road, just north of Arizona Canal

Myrtle Avenue Hash approximately 300 feet east of 16th Streett
just north:of Aureli~s Avenue

Dreamy Draw east at south end of 16th Streett just west of
Dreamy Draw Drive

Dreamy Draw at 16th Streett approximately 500 feet south of
Northern Avenue

Dreamy Draw at 12th Streett just north of Arizona Canal

Northern Avenue Wash at 16th Streett approximately 200 feet
north of Northern Avenue

Northern Avenue Wash at intersection of Northern Avenue and
Arizona Canal

Drainage
Area SPF

(Sq. Mi.) (cfs)

5.13 13400

4.30 11800

0.63 2300

0.98 3300

0.87 2800

0.38 1400

0.38 1500

0.66 2600

0.61 2100

0.95 2900

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



TABLE 1 (Cont'd)

Concentration
Point

11

12

Location

10th Street Wash at 10th Street and Griswold Road

10th street Wash at Cheryl Drive, approximately 500 feet
west oE.Cave Creek Road

Drainage
Area SPF

(Sq. Mi.) (cfs)

3.31 10100

1.21 3800

Tributary on East Fork of Cave Creek, approximately 500 feet 32.67
west of 7th Street and 600 feet south of Bell Road

13

14

15

16

17

>.
IEl

Moon Valley just upstream of confluence with Cave Creek
near Sweetwater Avenue

Moon Valley approximately 500 f~et west of Southern Hills Road
,

Moon Valley approximately 300 feet south of western tip of
Southerri-Hi11s Road

East Fork of Cave Creek just upstream of confluence with
Cave Creek near Gr.eenway Road

Tributary on East Fork of Cave Creek, approximately 2300 feet
west of 7th Street and about 600 feet south of Bell Road

6.52

4.17

1.07

34.67

0.67

17000

13200

3200

33000

2300

33000

19

20

21

Scatter Wash approximately 1500 feet east of Black Canyon Highway 1.25

Indian Bend Wash at eastern Phoenix corporate boundary . 43.60
(33 0 34' latitude 1110 58' longitude)

Cave Creek tributary just upstream of Deer Valley Drive and 0.76
about 700 feet east of Cave Creek

3400

33300

2600

- - -- - -- - - -- - -- -- - --



Concentration
Point

112U

112D

113A

ll3D

114

115

116

117

-..',

TABLE 1 (Cont'd)

Location

Cave Creek at upstream face of Cave Creek Dam

Cave Creek at downstream face of Cave Creek Dam
(one outlet in operation)

Cave Creek at Deer Valley Drive

Cave Creek at Utopia Road

Cave Creek at Greenway Road

Cave Creek ju~t upstream of Arizona Canal

Cave Creek at Grand Canal

Cave Creek immediately upstream of confluence with the
Salt River

Drainage
Area SPF

(Sq. Mi.) (ds)

174.44 86000

174.44 71000

194.56 68000

215.00 63000

234.:59 57000

252.00 50000

264.41 49000

310.56 59000

- - -----------------



TABLE 2

Drainage Basin Characteristics

Drainage Percent Lag

Area L LeA Slope Impervious Time 5R24

Subarea (sq. mi.) (Miles) (Miles) (ft/mi) N-Va1ue S-Graph Cover (hrs) (inches)

1 5.13 3.15 1.67 LI70 0.035 Phoenix 25 0.49 1. 90
Mountain

2 4.30 2.77 1.Lf8 515 0.035 25 0.44 1. 90

3 0.63 1.40 .. 0.74 835 0.035 10 0.24 1.90

.4 0.98 1. 97 1.02 735 0.035 10 0.31 1.90

5 0.87 2.12 1.10 . 740 0.035 10 0.33 1. 90

6 0.38 1.21 0.64 460 0.035 20 0.24 1.90

7 0.38 1.12 0.63 304 0.035 5 0.25 1.90

8 0.66 1.87 ~ 0.98 203 0.030 Phoenix 30 0.33 1.90
Valley

9 0.61 1.55 -_ 0.81 460 0.035 Phoenix 5 0.29 1.90
-:-_-

~ r- • •• Hountain
10 0.95 2.35 - -1. 21 380 0.035 " 20 0.40 1.90

11 3.31 3.41 1. 71 250 0.030 Phoenix 1.5 0.49 1. 90
Valley

12 1.21 1.67 0.84 420 0.035 Phoenix 15 . 0.30 . 1.90
Mountain

13 6.52 4.37 2.20 220 0.030 l)hoenix 15 0.61 1.95
Valley

14 4.17 2.74 1. 39 225 0.030 " 15 0.43 1.95

15 1.07 2.09 1.06 201 0.035 Phoenix 5 0.41 1.95
Mountain

16 34.67 20.12 9.47 81 0.030 Phoenix 5 2.30 2.20
Valley

.17 0.67 1.48 0.65 27 . 0.030 " 5 0.38 2.00

18 32.67 18.53 8.67 84 0.030 " 5 2.14 2.20

19 1.25 3.41 1.82 71 0.030 " 5 0.64 2.10

20 43.60 19.60 9.10 89 0.030 Indian 10 2.20 2.30
Bend Wash

21 0.76 1.87 0.82 . 43 0.030 Phoenix 5 0.41 2.10
yalley

-------------------



TABLE 2 (Cont'd)

Drainage Percent Lag
Area L LCA Slope Impervious Time 5R24

Subarea (sq. mi.) (Miles) (Miles) (ft/mi) N-Va1ue S-Graph Cover (hrs) (inches)

A 174.44 32.10 17.10 88.50 0.038 Phoenix 5 4.28 2.75
Valley

B 20.12 18.10 7.20 116.70 0.030 II 5 1.85
C 40.03 23.70 10.24 79.40 0.030 " 5 2.53
D 9.79 7.10 3.96 80.30 0.032 " 11 1.19

;,

E 20.03 7.50 4.30 45.30 0.025 " 48 1.09
F . 46.15 12.50 5.90 75.60 0.024 " 50 1.30 .

-- :._-

,'\,

-------------------



TARLE 3

Streamgages and Physical Parameters (D.A. = 0 to 15 Square Miles)

5-Year
Period Drainage 24-hour

Observation Streamgage of Area Slope Rainfall

Number Number Station Authority Record (Sq. Mi.) (Ft/Mile) (inches)

1 94792 Queen Creek Tributary at USGS 1961-71 0.51 167 1. 98
--Apache Junction

2 95012 Mesquite Creek near Mormon- USGS 1963-67 4.18 239 2.77
Flat Dam

3 95100.7 West Fork Sycamore Creek ABV USGS 1966-71 4.58 1437 3.74
McFairland Canyon near

::cSJ,!n£ Imver

4 95100.8 West Fork Sycamore Creek USGS 1962-71 9.80 603 3.73
near Sunflower

5 95101 East Fork Sycamore Creek USGS 1962-71 4.49 1030 3.70
near Sunflower

, 6 95101.8 Rock Creek near Sunflower USGS 1963-71 15.00 340 2.80

7 95122 Salt River Trib. in South USGS 1961-71 1. 75 397 2.2
Mountain Park

8 95127 Agua Fria River Trib. No.2 USGS 1963-70 1.00 400 2.82
near Rock Springs

9 95137 Agua Fria River Trib. at USGS 1961-68 0.13 16 1.98

Youngtown

10 95).38.2 Deadman Wash (at Black USGS 1960-71 11.10 319 2.48

Canyon Highway) near
New River

-------------------



TABLE 3 (Cont'd)

5-Year
Period Drainage 24-hour

Observation Streamgage of Area Slope Rainfall

Ntnnber Ntnnber Station Authority Record (Sq. Mi.) (Ft/Mi1e) (inches)

11 95158 Hartman Wash near Wickenburg USGS 1964-71 5.57 125 2.23

12 95166 Ox Wash near Morristown USGS 1963-71 6.31 150 2.40

13 95172 Centennial Hash Tributary USGS 1963-71 3.58 288 2.18
near Salome

14 95196 Rainbow Hash Tributary USGS 1963-71 3.45 122 2.07
near Buckeye

15 95201 Military Wash near Sentinel USGS 1963-71 8.70 25 1. 98

16 95202.3 Crater Range Wash near Ajo USGS 1963-71 1.49 184 2.23

17 - Safford W-V ARS"( 1939-71 1.13 130 2.00

18 - Safford W-IV ARS1( 1939-71 1.19 54 2.00

19 - Safford vl-II ARS* 1939-71 1.07 324 2.00

20 - Safford W-I ARS''( 1939-71 0.81 80 2.00

* Note: (ARS) - Agricultural Research Service, U.S. Department of Agriculture.
Years in IIPeriod of Record ll are calendar years.

-------------------
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TABLE 4 (Cont'd)

Period 5-Year
of Drainage 24-hour

Observation Strcamgage Record Area Slope Rainfall

Number Nwnber Station Authority (water years) (Sq. Mi.) (Ft/Mile) (inches)

12 95142 Waterman Wash near USGS 1964-71 403 84 2.25
Buckeye

13 95155 'Hassayampa River near USGS 1938, 1946-72 417 108 2.80
,Wickenburg

14 95168 Jack Rabbit Wash near USGS 1964-71 137 78 2.17
Tonopah

15 95172.8 Tiger Wash near Aguila USGS 1963-71 85.2 47 2.17
,

16 95197.5 BeJ),der Wash near USGS 1963-71 68.8 43.4 2.26
-en.la Bend

17 95197.6 Sauceda Wash near USGS 1963-71 126 62 2.23
Gila Bend

18 94685 San Carlos River near USGS 1916, 1930-71 320 127 2.70
Peridot

19' 94800 Santa Cruz River near USGS 1949-71 80.6 57 2.00
Lochie1

20 94815 Sonoita Creek near USGS 1930-71 209 300 2.58
Patagonia

21 94840 Sabino Creek near Tucson USGS 1932-71 35.5 432 2.80

22 94831 Tanque Verde Creek near USGS 1960-71 43.0 103 2.56
Tucson

23 948.50 Rincon Creek near Tucson USGS 1953-71 44.8 638 2.70

-------------------
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TABLE 5

Regression Equations for Drainage Area Sizes 0 to 15 Square Miles

100 41750.34 -10966.70 214649.68 -107165.82 0.7148 0.6697
50 30366.44 -13048.91 185458.49 - 79977.25 0.7086 0.6626
25 20596.45 -10846.21 139951.40 - 55538.28 0.6680 0.6156
10 11674.26 - 5949.96 80139.74 - 32835.46 0.6123 0.5511

5 6779.87 - 2717.80 45087.47 - 20399.96 0.5757 0.5087
2 2641. 09 30.45 12027.60 - 8540.39 0.4335 0.3440

Note: General regression equation is:
Q = C1 (log DA) + C5 (log S) + C9 (log 5R24) + Constant

\{here: DA = drainage area in square miles
5R24 = 5 year - 24 hour rainfall in inches

S = basin slope in ft/mile
Cl = DA regression coefficient
C5 = S regression coefficient
C9 = 5R24 regression coefficient

Constant = regression constant
Q = return geriod peak discharge in cfs

:.

-------------------
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SUBJECT: Hydrology for Type 15 Flood Insurance Study, Phoenix, Arizona

curves at
emanating from
study in

12 April 1973

GARTH A. FUQUAY
Chief, Engineering Division

DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT. CORPS OF ENGINEERS

P. O. BOX 271'
LOS ANGELES. CALIFORNIA 90053

2. Request that on-board review be conducted.

1 Incl
as

FOR THE DISTRICT ENGINEER:

I>' ! ;
1. The accompanying report presents discHarge frequency
locations along Cave Creek, Indian:BendtW~sh and streams
the Phoenix mountains for use in Type 15 flood insurance
Phoenix, Arizona.

SPLED-WH

Division Engineer, South Pacific
.ATTN: SPDED-H
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TO: District Engineer, Los Angeles, ATTN: SPLED-WH

DA, South Pacific Division, Corps of Engineers, 630 Sansome Street
Room 1216, San Francisco, California 94111 27 April 1973

1. The Phoenix flood insurance frequency curves on Plates 1 through
24 and Plate 33 are approved for use in the insurance rate study. The
Cave Creek Dam inflow frequency curve Plate 25 is approved.

. I
. ,II' I ; !

2. It is understood that tnere is some ~huestion as to the stability of1 ,"i ,

Cave Creek Dam, and further understoQdjthat the State of Arizona is
undertaking detailed studies to settle this question. Until these
studies are completed any results of.hydro1ogic analyses for Cave
Creek below Cave Creek Dam are inconclusive and are not to be used in
the subject study.

2

: JOHN W. GERHART
Chief, Engineering Division

(12 Apr 73) 1st Ind
Hydrology for Type 15 Flood Insurance Study, Phoenix, Arizona

FOR THE DIVISION ENGINEER:

I Inci
wei 1 cy

SPDED-H
SUBJECT:

1
1
I
I
I
I
I.:
I
1
I
1
I
I
I
I
I
I
I
1



TO: Division Engineer, South Pacific
ATTN: SPDED-H

DA, Los Angeles District, Corps of Engineers
Los Angeles, California 90053 8 May 1973

SPLED-WH (12 April 1973) 2nd Ind
SUBJECT: Hydrology for Type 15 Flood Insurance Study, Phoenix, Arizona

2. The State of Arizona plans nQ further investigations of the stability
of Cave Creek Dam until funds become available in FY 75 under the
National Program for the Safety of Dams.

~~ R. .:J.ur'1
GARTH A. FUQUAY
Chief, Engineering Division

3

1 Incl
nc

FOR THE DISTRICT ENGINEER:

1. A meeting of personnel representing the various disciplines within
the District found that although overtopping of Cave Creek pam would
occur during a lOa-year flood, that the duration of flow 'over the crest
of the dam was not sufficient to cause ft'lure l of the da'm. Hence,
analysis of the influence of the ffilure/of Cave Creek Dam on the
discharge frequency curves along Cave Creek would only be necessary for
a flood larger than the lOa-year flood.

3. Since establishment of flood insurance rates are based on the
laO-year and lesser floods, approval is requested for the discharge
frequency curves along Cave Creek downstream 6f Cave Creek Dam (Plates 26
thru 32 of the subject report) for use in flood insurance studies in
Phoenix, Arizona.

I ----- ---_._-
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TO: District Engineer, Los Angeles, ATTN: SPLED-WH

DA, South Pacific Division, Corps of Engineers, 630 Sansome Street,
Room 1216, San Francisco, California 94111 15 May 1973

3. When submitting the above information, it is requested that you
include the 50-, 100-, standard project, and SOO-year inflow flood hydro
graphs for Cave Creek Dam. In addition, present a short, informal nar
rative discussion of the assumptions used in routing these floods into
and through Cave Creek Dam and reservoir; the discussion should also
include all assumptions relative to antecedent hydrometeorologic
conditions.

1. In paragraph 3 of the 2d Indorsement you state that flood insurance
rates are based on 100-year and lesser frequency floods. This statement
is in conflict with criteria contained in Guidelines for ~ype 15 Flood
Insurance Studies which were furnished yoy.on 21 October t 1971. Paragr~ph

16 of these guidelines states in part, tHr.t thb ;SOO-yea~! event is to be
used in establishing insurance ra~~s. } !

I

I

2. In view of the above, it will be necessary for you to expand your
I .

analysis of the behavior of Cave Creek Dam to incl~de the SOO-year event
and submit the conclusions of th~ analysis to this office for approval.

•

4

Af,.vt~~ti~p<-ORN W. GERHART
Chief, Engineering Division

(12 Apr 73) 3d :nd
Hydrology for Type 15 Flood Insurance Study, Phoenix, Arizona

FOR THE DIVISION ENGINEER:

wd all incl

SPDED-H
SUBJECT :

I -----_ .. -
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TO:. Division Engineer, South Pacific
ATTN: SPDED-H

DA, Los Angeles District, Corps of Engineers, P.O. Box 2711,
Los Angeles, California 900S3 11 July 1973

(12 April 1973) 4th Ind
Hydrology for Type 15 Flood Insurance Study, Phoenix, Arizona

SPLED-HH
SUBJECT:

2. Because the dam will be overtopped for large floodflows, the question
of the stability of the dam has been considered by the Corps of Engineers
and others; e.g., the Maricopa County Flood Control District. The State
of Arizona will analyze Cave Creek Dam as part of the National Program
for Dam Safety. The Corps of Engineers, in the design of Cave Buttes Dam,
will determine whether the dam should be breached or removed, or whether
the bypass spillway should be enlarged. Construction of the proposed Cave
Buttes Dam, which should begin in October 1975, will result in the recommenda
tipn by the Corps of a revision of the flood insurance study for the Cave
Creek· area.

4. Erosion of the foundation along the downstream edge of the dam would
not be uniform, therefore sudden and complete failure of the dam (along
its entire length) would not occur. A more reasonable failure mode would
be that erosion of the foundation materials under four bays near the center
of the dam would cause vertical displacement aud shearing of this section
away from the rest of the structure. This would leave a 4-bay breach in
the structure (176 feet in width).

3. For the purposes of the flood insurance study, the dam was assumed
to remain intact for the range of floods up to but not including the 500
year flood. In the case of the SaO-year flood, the resistance of the dam
foundation to an 8-hour overtopping is such that the dam would be rendered
unsafe and failure was assumed to occur. Inclosure 1 shows the SaO-year
inflow hydrograph to the existing Cave Creek Dam and the outflow hydrograph
after reservoir routing through the dam under present conditions. .

1. Flood routings of the 2S-year; SO-year, lOa-year, and standard project
floods through Cave Creek Dam under present,conditions were transmitted
to SPD in a letter dated 17 May 1973; Subj'rct, I~Reservoir'Routings Through
Cave Creek Dam." Each inflow hydro9raph ~b Cave Creek Dam was derived
by taking the ratio of the n-year peak discharge from the inflow frequency
curve to the SPF peak at the dam and multiplying by the SPF hydrograph.
Assumptions cOncerning the derivation of the SPF and routings through Cave
Creek Dam are given in the report accompanying subject letter.

I
:/< -.
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1

Inclosure 2 shows the outflow hydrograph from the breached dam.

5. The outflow hydrograph from the dam was determined in the following
manner.

7. Request approval of the 50o-year flood outflow from Cave Creek Dam
assuming a dam failure and the frequency curves, inclosures 3-9, for the
seven concentration points from Cave Creek Dam to the Salt River.

a. The peak outflow from the dam was calculated using the equation
for.a full depth-partial ~ndth breach found ~n '~ilitary Hydrology Bulletin
No.9: Flow Through a Breached Dam," Corps of Engineers, 1957, Page 23.

~~
GARTH A. FUQUAY

~ief Engineering Division

6 {

(12 April 1973) 4thInd
Hydrology for Type 15 Flood Insurance Study, Phoenix, Arizona

Added 9 Incl (trip)
as

SPLED-WH
SUBJECT:

FOR THE DISTRICT ENGINEER:

b. The peak outflow from the dam was assumed to occur in one minute
after the failure. The recession leg of th~ hydrograph was ~ssumed to
be a straight line and was adjusted so th~r the/volume unoer the triangular
hydrograph was equal to the storag~ iin 7h1 reservoir at the time of failure.

c. Failure was assumed to occur after the dam had been overtopped
for approximately 7.75 hours or one time period prior to the point at which
flow over the dam ceased. At this. point~storage behind the dam was l2A70
acre-feet and the water surface was 52 feet above the bottom of the dam.

6. Routing of the outflow hydrograph was accomplished using the Muskingum
Routing Technique. The Muskingum "X" value was set at zero which approx
imates a reservoir type routing. The stream channel used in flood routing
from Cave Creek Dam to the Arizona Canal was deepened and widened from
the present condition cross sectional shape to account for the effects
of the 8-hour overtopping of the 500-year flood preceeding the dam failure.
From the Arizona canal to the Salt River the cross-sectional shape of Cave
Creek was assumed to remain unchanged by flood flows which occurred prior
to the passage of the dam failure flood hydrograph. The presence of large
amounts of impervious cover in conjunction with the fact that no defined
channel exists provided the basis for the assumption that no significant
change in channel cross sectional shape occurs in this reach.
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TO: District Engineer, Los Angeles

DA, South Pacific Division, Corps of Engineers, 630 Sansome Street,
Room 1216, San Francisco, California 94111 30 July 1973

1. Concur with rationale and assumptions" relative to the behavior of
Cave Creek Darn under conditions of the SOO-year flood event.

,I

I
I
I
I
I

SPDED-H
SUBJECT:

(12 Apr 73) 5th Ind
Hydrology for Type 15 Flood Insurance Study, Phoenix, Arizona

FOR THE DIVISION ENGINEER:

,

~
) / //)~,f:,~

~///?,?{/.,/.-£.t/Cd?r -
/ ./ OHN W. GERHART

"../ Chief, Engineering Division

: \
I
1
I
I
I
I
1
I
I
I
1

2. Discharge frequency
approved for use in the

9 Incl
wd 1 cy ea

curves shown on Inclosures 3 through
subject flood insurance study. /

,)"
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U. S. t\RMY ENGINEER D!STRICT
LOS ANGELES, CORPS OF ENGINEERS
TO ACCO~APANY R~PORT DATED: 'lilt

'CAvE LREEK. NR. nIO£.NIX

(AT ARI-20NA CANAL)
'DA ;;. -2.52 SQ. MI.

:.·PRE$e)lT COIJOITJ6NS) DAM.
FAILURE FOR SOO-YR' FI-OOO _.

EXCEEOEllCE INTERVAL IN YEARS

"7 f.'"
. Exr.EmE~~Cr:: PER HUf;!)f,[U YEt..:,S

~:'-~~~:-.;:~'~:i~.:Y:~~:~~;~;n-:;i;'1;::..:7~. :X:.:;~i~~t~C~. r· :. 01__',: !I'.'! H:,l~

51-·-17)····8, /C:;···V.'::",\ "".-'" ·c·p·";--,.,· ·~-r·/ir:·,/"~-:-i··"'-""r;)RP-1 .... ,.... 1'" ·2· :..:_~

·r:r:t::::;:t=·r _ ..,--_..__ L.... __,- _. : •• --j-_. L"l"" r ..... 1 ,../. _...._=1.. .. 1... - .-~-_.- .r ... =l
mr--"==:::;=;=i:::::C:::c=ct=: .:~::=: :. =r '''':7::;1:::-: .:..-l:··:r ::-;:--=i-:-::V: ;:3
:~:. : :' r :~;~ :~-:h :~; ;t~;~t~t~t=tTf:J~=f:~~~~i~:' ~t -~i~~':+~:r-j~~~~

J'. .. ....,--.-----l--....-.-I···-FF·.,····!····· .._-,._.~ .. --, ---,.'-l-._:...:J-

-t;~: ~i=~I~~F~~~::!~;~:=JJ~

::r+ -~Ht¥~:~ -~: L;: :;t+~: :[~~~ :~~ ~

I
--_._-----

I
I
I
I
I
I
I
'1
I en

'"u

I
;z

w
0
c:..
X

I
u
(J)

0

I
I
I
I
I
I
I



I
I
I
I
I
./

I
I
I
I
I
I
I
I
I
I
I
I
I
I



Do~liDrit 75th Ave./South of Bell Rd.

PEMA USE ONLY

FORM 4

40th St./North of Camelback RoadUpstream limit

Hydraulic Analysis

Studied by approximate methods

DoWl1ltl"eam liDrit ofstudy ...;1_7..;;,t,;,;;,h..;S;;,,;t;,;;r,,;;;;,e,,;;;,et,;;;"".;:&;""",;;;,s,:;:oou~t~h~o ....f ...lIG....]..liiei/ol,pd~aIOl.Jl./;e__AJolo/,jTeo:.... _

Upstream limit ofstudy 4;.;O;.;t;,;,h;""";;;S;.;t;,;;r;.;e_e_t;""";;;&;"..;.N;.;o;,;;r;.;t;,;,h;,,,,,,;;;o;,;;f;,.,.;;C..a.m..e..l...b..a_c..k.....R..o_a_d _

Studied by detailed methods
Downmum liDritofltudy _

Upstream limito{ltudy _

Floodway delineated
Downstream limitoffloociway _

Upstream limitoffloodway _

o Not studied

RIVERINE HYDRAULIC ANALYSlS FORM

o

o

Why is the hydraulic analYlis different from that used to develop the FIRM.
(Check all that apply)

o Not studied in FIS
D Improved hydrologic data/analysis. Explain: _

Flooding Source: ACDC Watershed

Project NamelIdentifier: __A,;;;,C,;;;,D,;;;,C....:.;,R,;;;,e,;;;;,a,;;;,c,:.;,h-.:.4 _

Community Name: City of Phgenix Town Of parad; Be Va' J Ay Mari CODa cQJJoty

I
I
I
I
I
I
I
I
I
I
I
I
I
I

D Improved hydraulic analysis. Explain: _

October 1992

I
I
I
I
I

D

Flood controhtructure. Explain: The AZ Canal Divers ion Channel, or ACDC, is a
mile flood control channel that parallels the AZ Canal on the North side.
The chappel diverts stormwater that fgrmerly flgoded large areas of metro
Phoenix. It now conveys these flows safely across the city to Skunk CreekOther. Explain: _

Pap lof5
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Models Submitted

Full input and output listinp along with files on diJkette (if available) for each of the models
listed below and a lummlry of the source of input parameten used in the models mUit be
provided. The lummuy mUit include a eomplete description of any ehanget made from model
to model (e.l. duplicate effective model to c:orrecteci effective model). Only the Duplicate
Effective and the ReviHci or POlt-Project ConditioDi modell mUlt be submitted. See
instructioDi Cor directions on when other models may be required. Ollly the l00-year flood
profile is required {or SFHA. with a Zone A desipation.

o Duplicate Effective Model

Copiel of the hydraulic analysia uMCl ill the e&ctift FIS. referred to
.. the elI'ec:tive models (10-, 50-, 100-, aDd 500-,ear multi-profile
I'UDI aDd the floodway run) m1Dt be obtaiDed and then npncluced
on the request.or'l equipment to produce the dupliClte efl'l1jtiu
mmlIl. ThiJ g required to auure that themr.=..maa.l iDput data
bas been tranaferred correctly to the req....... equipment and to
aaure that the reviled data will be intepat8d into the effective
data to provide a continuoUi FIS model upRnam and cIowutream
oC the reviled reach.

o Corrected E1feetive Model

The corneted e1feetive model is the model that c:orrecta any erron
that occur in the duplicate efIeetive model. adda any &dditioDal crou
seetioDi to the duplicate effective model. or iDcorporatu more
detailed topographic information than that used in the currently
effective model Th. corrected efl'ective modellllUR !!Ql reflect any
man-mad. physical c:banps since the date of the e1fective model.
An erTOr could be a technical erTOr in the madeline proceduret, or
any construction in the floodplain that occurred prior to the date or
the effective model but was not incorporated into the effective
model.

o Existing or Pre-Project Conditions Model

The duplicate effective or corrected effective model is modified to
produce the existing or pre-project conditions model to reflect any
modifications that have occurred within the floodplain since the
date of the effective model but prior to the construction oCthe project
for which the revision is being requested. If no modification has
occurred lince the date of the effective model, then this model would
be identical to the corrected effective or duplicate effective model.

o Reviled or Post-Project Conditions Model

The existing or pre-project conditions model (or duplicate effective
or corrected effective model, as appropriate) is revised to reflect
revised or post-project conditions. This model must incorporate any
physical changes to the floodplain since the effective model was
produced .. well as the effects of the project.

GJ ~ Pi.... attach a abeet dncribing all other models
submitted.
See document "A.CDC Design Memorandum No.3"

October 1992

Nltural

o

Nataralo

Naturalo

Naturalo

Natural
(iJ

F1ooci_,.

o

P'1ooctwa,.o

Flood_,.
o

F100d_,.
o

FIood_,.
o

Page 2of5



I
I Model Paramewn

(from model used to revise lOO-year water surfaee elevations)

elevation.

Of Engineers used Mannings formula to determin starting water surfa e

Attach diagram showing changes in lOO-year discharge

NA

Explain how the ItartiDr water surface elevatioDi were detenDiDeci A my C 9 r:p s

I
I
I
I
I

1.

2.

Disc:ha.rpI:

100year
50-year
l00-year
SOO-year

Upstream Limit

6,700 cfs

Downstream Limit

29,000 cfs

I
I
I 3.

Starting Water Surface Elevation
100year
5O-year
100-,...
Floochray
5GO-year

Starting water surface elevation is controled by the water surface
elevation in Skunk Creek. *Reach 4 SWSE continued from Reach 3.

Give range otCriction lou coefficients 0 .016 - 0.040

Iffriction 10•• coefficients are cWrerent anywhere along the reviled reach from thole used
to develop the FIRM, give location, value used in the effective FIS, and revised values
and an explanation u to how the revised values were determined.

I
I
I

Location Revised

I
I
I
I
I

4.

Explain: _

3

Describe how the cross section geometry data were determined (e.g., field survey,
topographic map, taken from previous .tudy) and list crou sections that were added.

Field survey and construction plans

I
October 1992 Pap30fS



Model Parameten (Cont'd)

5. Explain how reach lengths for channel and overbanka were determined:

Reach lengths were placed every 200 feet. Overbapk areas were ppt

considered.

ReIulta
(from model UMd to reviM lOG-year water.urfaee elevatio~)

1. Do the remltl iDdicate:

L Water IUIface elevatiolll higher thaD ead poiDt8 orc:roa MCtioIll?D Yes GJ No

b. Supereritical depth?
Within certain areas

c. Critical depth?
Within certain areas

d. Other unique aituatiolll?

Gl Yes D No

Gl Yes DNo

Dyes mNo

It,.. to &DY ofthe above, attach &D ezplaDation that m.cuae.
the situation and how it is praentecl on the profil., tabl., and
mape.

Areas that dissipate the energy grade to subcritica1 conditions

2. What is the maximum head lou between crou-seetiolll? NA

3.

4.

What is the ciiataDce between the croa sectio~in 2 above?

What is the maximum ciiatance between croa-MCtioIll?

200 Feet

200 Feet

5. Floociway determination

8. What is the maximum surcharge allowed by the community or State? _-..;;;1_ foot

b. What is the maximum surcharge for the revised conditions? NA foot

c. What is the maximum velocity? 26 . 3 fps

d. Whattype oferosion protection is provided? Lined Channel (concrete)

Explam: ACDC Reach 4 is landscaped with native & desert adapted

trees, shrubs and ground cover to provide erosion control.

October 1992 Pqe4of5



ReriHd FIRMlFBFM and Flood Profiles

PI.... attach a completed colllp&lUon table tIIltitled: Water Surface Elevation Cbeck.

Page 60(S

Dyes [!J No

Results (Cont'dl

b the dUcb...p value UJed to determiDe the 1100dway anywhere
difFerent from that UMd to determiDe the naturallOO-year 1100d
elevations?

Ifyes, e%plain:

6.

November 1992

Proceed to Riverine/Coastal Mappmg Form.

Attach a Floodway Data TablelbowiDcdata for achcroa IeCtion
listed in the published 1100dway data table in the FIS report.

NA

7. Do lOO-year water surface elevatioaa incna.M at any location? 0 Yes 0 No
NA

Ifyn, please attach a list of the locatiom where the iDa'eueI occur, ltate whether or not
the inc:reue. are located on the~I I*0periy, aDd proWie an ezplanation of the
reuGll for the iDcreues.

B. The revised floodway elevatioaa tie into those computed by the effective FIS model, down-
stream of the project at cross section within feet and upstream of
the project at croaa section within feet.

C. Attach profiles, at the same vertical and horizontal scale u the profiles in the effective FIS
report, showing stream bed and profiles of all floods studied (without encroachment). Alio,
label all cross sections, road erouinp (including low chord and top-of·road data), culverts,
tributaries, corporate limits, and Itudy limits.

·NA
A. The revised water lurface elevatioftl tie into thole computed by the effective FIS Model ClO-,

SO-, 100-, and SOC-year), downstream of the project at cron-teetion within
_____ feet and upstream of the projeet at croa section within
_____ feet.
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Community Name:

Flooding Source: _

Project name/Identifier: _

Water Surface Elevation ChecL

Effective Uuplicate Effective Corrected Kffectlve Existing/Pre-Project Revised/ProJect

8ECHO HCW8EI.- FCW8EL' 8URC.' HCW8EI. FeW8EL .8URC. HCW8EL FeW8EL BUlte. MCWBEL I"CWBEL 8URC. HCW81L FeW8EL BURC.

Comments:

I . loe·,e.r (naluran Waler 8urrace Elenllon I - Encruachmenl mood.a,) Waler Burrae. EI...llon 3· Burell••• Value
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FEMA USE ONLY

FORM 5

Pap lof3

DVesDNo rrJN/A

o Vel DNo [iJN/A

CJYuDNo GJN/A

DVesDNo GJN/A
Q!]YesDNo ON/A
CiJ Yes D No 0 N/A
o Yes 0 No WN/A

DYe- DNo [[JN/A

DYes DNo (]JN/A

DYe- DNo GJN/A
DYe- DNo []JN/A

IDcluded

(DY. 0 No 0 N/A

C]Y. LElNo ON/A
Dyes GUNo DN/A

ISea1e _....;.N;.;.A;....___ Contour interval
scale NA Contour interval

a. Effective FIS 1 n = WO a 1

b. Revision Request l' = 1000'

RnUed 100- yearfloodplaiDbo~ (Zone A)

RnUed 100- aDd 600-year floodplain boUDdari8e
RftiIed 100-year flood_y bounden.

Location aDd alipment ofall crou MCtiona UMCi in the rm.d
hydraulic model with ltaticminr coairol iDdiCll&ed

Stream aHpmentl. lOU aDd dam aHlI'menta

Current community boUDdaries
Effective 100- aDd 500-year floodplai.n aDd lOO-year flood_y
boUDdariel &om the FlRMJFBFM reduced or enlarpd to the
scal. of the topGlr'aphic work map

TiC-inI between the efl'ective aDd ruiMd 100- aDd 500-year
floodplains and l00-year flood_y boUDdarie-

The requestor's property boundaries aDd community euementl
The Biped certification ofa ,...mered profeaional engineer

Location and description of referenee marks
Vertical datum (example: NGVO 1929. NAVO 1988, etc.)

Coastal zone designations tie into acijacent areas not being
revised

Location and alignment ofall coutal tranIec:tI used to reviM
the coutal analysea

A.
B.
C.
D.

E.
F.
G.

N.

H.

1.
J.

K.
L.

M.

Note: Revised topographic informaticmmust be of equal or greater detail

RIVERINEICOASTAL MAPPING FORM

Ifany of the items above are marked no or N/A, pleueesplain: Recept GORstnlgtj OR

of the flood control structure. Some information was not considered
in the Army Corps of Engineers design memorandum.

November 1992

Community Name: Maricopa County, City of Phoenix. Town of Paradise Valley

F1~So~: ADCD Watershed (AZ Channel Diversion Canal)
Project Namelldenti1ier: .....;;.;A;.;;.C.;;.D.;;.C_R;.;.e;;;,;a;;;,;c;;.;;h,;,.-.;4~ _

1. A tapop'aphic work map of auitabl. scale. contour iDienal, aDd p1aDimetric definition mast
be .ubmiitad Ibowiq (iDIen N/A wba DOt applicable):

2. What is the source and date of the updated topographic information (eample: orthophoto maps,
July 1985; field surv,y..May 1979, beach profilel,June 1987, etc.>? field survey - datum

used was 1929 NAyu
3. What is the acale and contour interval of the following workmaps?

I
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JUVERINEICOASTAL MAPPING FORM

MappingChupa (Connnneet)

". Attach an annotated FIRM and FBFM at the IC&1e of the e1I'ective FIRM and FBFM lbowinc
the revised lOO-year and 500-year f100dplaiDl and the lOO-year flood.ay boUDdaries and how
they tie into thole .hoW1l OD the effeetive FIRM aDd FBFM doWDItrum and uPitrum of the
revision, or adjacent to the area of reviaioIl Cor COlIstaI.tudiea

Attach additional papI uneeded.

5. Flood Boundaries and 100-year .ater surface .le..tiona:

Has the lOO-year floodplain been ah.ifted or iDcreued or the 100-year .ater lurface elevation
increued at anyiocation on property other thaD the~r'.or community'.?

o Y. [[] No

Ifyea. pl__ live the location ofabift or iDcnue aDd u apl·uoon Cor the increase.

a. Have the affected property ownen heeD notified oCw. ablft or iDenue and the effect it
will have on t.bair property? [!J Yes 0 No

ICyes, pleue attach leuen from tbMe pnpert, o.......tinrtbey have no objectiona to

the nYiMd flood boUDdarieL

b. What it the number of iMurabl.lttac:t&i0n6 that will be imp.ded by this abift or
incnue? _ _.N_A _

6. Have the flood..y boUDdaries ahlfted or increued atuy locationco~ to thoM .hown on
tbeefJ'ectiv. FBFM or FIRM? [X] Yes 0 No

Ityes, explain:
ACRC js a collector canal for flood waters. All previous ponding behind

the AZ Canal is contained within the right-of-way of the ACRC.

7. If a V-wne has been delignated, has it been delineated to extend landward to the heel of the
primary frontal dune? 0 Yes []] No

If no, explain:
NA

8. Manual or digital map .ubmiuion:

o ManUMIo DigitAl!

Digital map lubmiuioDl may be used to update ciitrital FIRM. (DFIRMI). For updating
DFIRMI, theM lubmiuioDl must be coordinated .ith FEMA Headquarters as far in advance of
submiuion as pouible.

November 1992 r.,.20f3

Al'1'1 IeATIIlfC.I:EJmnCATlOfI rolIII.I FOIl CQNDIT1ONAJ. LZM'D UI' MAP UV1IIIGIC. UTTD Of' MAPUV1IIIGIC~DPHYmCAl.M.AJ' UV1Sl0fl



Earth Fill Placement

l. Hu fill been placed in the regulatory floociway? DYes (iJ No

llyn, pi.... attaeh completed Riverine Hydraulic Form.

2. Hu fill been pla.ced in floociway friDge (area between the floociway
and lOO-year floociplain boundaries)? Dyes 0No

U'yes, then complete A, B, C, aDd Dbelow.

A. Are fill.lopes for granular materiala aeeper than one ftI"tical
on one-ud-one-balf'horizontal? Dyes DNo

Hno, describe erosion protection provided _

~No

Pap30f3

DyesHu fill·been placed in a V-zone?

If yes, attach the coastal structures form.

Ifyea, provide certification offill coJD1)aCtion (item C. above) by the community's NFIP
permit official, a registered profeaaional engineer, or an accredited lOils engineer.

lfyes,jUltifysteeperllopn _

If yes, is the fill protected from erosion by a flood control structure such as a revetment or
seawall? DYes DNo

D. Can structures conceivably be construcied on the fill at any time in the future?
DYes DNo

B. Is adequate eromcm proteetioD prcmded for fill 11..,.. expoeed to memnr flood waten?
(Slopes ezpoMd to flo..with ftlocia. ofup to 61eetper I8CDIId (fJ-) during the 100
year flood muat, at a minimum, be protec:tecl by a COftl' ollfUa, viDea, weeds, or similar
veptation; slopes expoeed to flo..with ftloriti. pea. tbaD 6 fJ- during the·tOO-year
flood muat, at a minimum. be prot.ee:ted by Itolle or rock riprap.)

Dyes DNo

c. Hu all fill placeci in revised lOO-year floodplain been compacted to 95 percent ofthe
maximum denaity obtainable with the Standard Proctor Test Metboci or acceptable
equivalent method? D Yn D No

r-.;ovember 1992

3.
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4, The channelization includes:

FORM 6

Pap lof3

FEldA USE ONLY

**See ACRC - Resign Memorandum No.3.

a. Cutified engineering drawings showing channel alignment and locations of inlet,
outlet, and items checked in Item.

5, Attach the following:

b. Typical crau sections and prom._ch.nnel banks and invert

o Levees

GJ Drop structures
o Superelevated sections

o Transitions in cross sectional geometry
[!J Debris basin/detention basin

[iJ Energy dissipatero Other _

Downstream limit: RreamY Rraw Wash

Upstream limit: Cudia City Wash

2. Briefly describe the shape of the ehaDnel (both croa -=tioDal aDd planjmetric configuration)
aDditsliDing(chaDnelbottamazuhi_) Reach 4 extneds approximately 4.2 miles

west from Cudia City Wash. In this reach the chanpel j 5 rectaUQllJ ar

with base widths ranging from 36 to 50 feet and wall height from

Clwmel DeKz iption

CHANNE~TIONFORM

20.5 to 24.5 feet.
3. DacribetheoutletfromtheehanDel Outlet at Skppk Creek preYiOlJs1y

approved.

1. Dacribe the inlet to the eh.nnel_~S:iii.e:iii.e_b~a..c.Qr,k......s ...idlol.lii.e....,l,l,9....f_plo"iloaloI.geliii-~3.....o ..f .....3 _

October 1992

Community Name: Town of Paradise Valley ( City of Phoenix, Maricopa County

FloodinclOun:e: ACRC Watershed
Project Namelldentifier: ~A~C~R~C~R~e~a~c~h~4 _

I
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Hydraulic Considerations

DNo

What is the lOG-year d..i.Ic:harge? ___--cis
inlet-6870 cfs outlet-35300 cfs

Do the crou sections in the hydraulic model match
the typical CI'OU sections in the pl&DJ?

1.

2.

3.

4.

5.

An the channel banks bilher than the lOG-year
flood elevations everywhere?

Are the channel banb bieber than the lOG-year
flood enero' sracielines everywhere?

Is the land on both lides of the channelaboft the adjacent
lOG-year flood elevation at all pointl alone the ebannel?

[TI Yes D No

ILly.. DNo

6.

7.

What is the ranee oCCreeboud?

What is the ranee of the lOG-year flood velocitiea?

3 - 3+ feet

5 . 0 4 .24. 3 ftJaec:

8. What is the lininr type? (both bottom aDd aida) ....;C;;.;;o~n..,;;,c,;;"re,;;,,_t_e _

Ezplain bow the cbannell.iDinc prevents eramon aDd maintains ebannelltability (attach
~taaon) ACDC Reach 4 is landscaped with native & desert
gdgpted trees. shrubs and ground cover to provide erosion control.

9. What is the dnip ele..tiaD in the channel bueci on?:

[!l Subcritical flow

D Critical flow

D Supercritical flow

o Energy grade line

Is lOo-year flood profile baed on the above type offlow? IaYes DNo

If no, explain:
':

10. Is there the potential for a hydraulic jump at the following locations?

Inlet to channel

Outlet ofchannel

At Drop Structures

At Transitions

IrJ Yes CJ No

o Yea 0 No

Dyes DNo

o Yea DNo
r; .

Other location. Explain: .....;.;,Re;;;.\;;;;,;-d¥;;;,;'.;...'4-;..'..;;o;.;,;nJ.;.;;;..\,y..;..'--_'.....;;,.-. _

If the answer to any of the above is yes, please explain how the hydraulic jump is
controlled and the effects of the hydraulic jump on the stability of the ehannel.

Explain: Controlled by energy dissipating areas.

October 1992 Pap2of3



CHANNEUZATION FORM

A. What is the estimated IeCiimeDt (bed) Io.d?

Sediment Tf'anSl)Ort Considerations

Pqe30f3

B. Is the lOG-year flood velocity anywhere within the
channel less than the lOG-year flood velocity of the

DYes DNoinlet?

C. Will sediment accumulate anywhere within the
channel? DYes DNo

D. Will deposition or scour occur at or near the inlet? DYes DNo

E. Will deposition or scour occur at or near the outlet? DYes DNo

Explain method used to estimate load _

B. Baed OD the eoDditions ofthe waienbed aDd Itr'Mm bed. is there a poteDtial for
MimeDt transport (iDduci.iq ICOW &Dli ciepomtiaa) to ail'eet the lOG-year waie!'.
surface elevations and/or the CllpeMty of the ch-D_l?

____c:fs (attach pdatioD cum)

Dyes []J No

Dyes []]No

1. A.. Is there any indication from historical records that.sediment transport (including
scour and deposition) caD afi'ect the lOG-year water-surface elevations and/or the

. capacity ofthe channel? ' - -. .- - --

2. Ifthe answer to either lA or 18 is yes:

October 1992
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Channel Description

1. Describe the inlet to the channel:

The inlet of the basin is 80 feet long and consist of 15-inch-thick
grouted stone. It drops 8 feet to a 140-foot-long energy-dissipating area.
The basin invert rises 3 feet and enters the first basin tier; this section
is 360 feet long. A 25-foot-long, 4-foot-high, 15-inch-thick grouted
stone drop inlet is connecting the first tier to the second. The second
tier will be 390 feet long. A third drop 60 feet long and 11 feet high
again of 15-inch-thick grouted stone, is connecting the second tier to
the 910-foot-long third tier. Average depth for the three tiers is
approximately 6 feet, 10 feet, and 21 feet for tiers 1, 2, 3 respectively.
The basin will have multi-use playing fields and other recreational
improvements. The concrete spillway is 600 feet long and transition from
a 200-foot-wide rectangular section at spillway crest to a 36-foot-wide
rectangular section at the entrance to the ACDC. The total basin and
spillway area, including rights-of-ways is approximately 18 acres. The
major maintenance access road is off of Stanford Drive at the upstream
end of the basin. An alternative route, is from 40th Street along the
Salt River Project (SRP) road to the basin at its confluence with the ACDC.
Fenced boundaries extend along the spillway and along most of the basin sides.
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